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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY [UIsl ONpeiesiCHUs
NOJIX0/0B K (OPMHUPOBAHMIO COZEpKaHUs ydeOHoro mnpenmera «buomorus» cocraBuim:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJIEH, COJEpKaHUSA,
pe3yabTaToB OOy4YeHHS W TPeOOBAHMN K YPOBHIO HMOJATOTOBKM BBIITYCKHHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbl CPETHErO
obmiero oobpazoBanusi B Poccuiickoit @enepanun, a TaKxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACICHBI OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma mo OGuonoruu AaéT MPEICTaBICHHUE O IENsIX, 00 00mIeit cTpareruu 00y4YeHus,
BOCIIMUTAHUS M Pa3BUTUS O0O0ydYarolIMXCs cpeacTBaMu ydeOHoro rmpenMera «buonorusy,
orpenenser 005A3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpeleieHue Io
paszenaM U TeMaM, PEKOMEHIYEMYIO IOCJIEeOBATeIbHOCTh M3yUeHUsl yueOHOro marepuala C
y4€TOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKA 00pa30BaTEeIbHOTO TPOIIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUarOINXCS.

B mporpamMmme 1o OWONOTMM TakKe YYHUTHIBAIOTCS TPEOOBAHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpEIMETHBIM U MpPEeIMETHBIM pe3ylibTaTaM O0ydeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHOMN AEATEIbHOCTH/yU4eOHBIX NeHCTBUI 00ydJarOIMXCsl 10
OCBOEGHUIO COJIEpP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsl.

B mporpamme mo 6umonorun (10—11 xaccel, 06a30BBI ypOBEHb) peaqn30BaH MPUHIUII
MPEEeMCTBEHHOCTH B HW3y4YeHMHM Ouosiorud, Omarojgapss 4eMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOrO  MBIIUICHUS,
NpPEICTAaBICHUNA O 37I0pOBOM 0OO0pa3e KU3HH U OEpeXHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoii cpene. IlosTomMy Hapsigy ¢ u3ydeHHeM OOILIEOMONOTHYECKUX TEOpUM, a TaKKe
3HAHHWHA O CTPOSHUM KUBBIX CHCTEM PA3HOTO PAaHTa U CYNIHOCTH OCHOBHBIX MPOTECKAIONINX B HAX
MPOIIECCOB B MporpaMMe MO OWOJOTMM YAENEHO BHUMAaHHE HCIOIb30BAHUIO MOIYyYEHHBIX
3HAHWIA B TIOBCETHEBHOM KU3HU JJISI PEIICHUS MPUKIIATHBIX 33/1a4, B TOM YHCJIE: TPOGUIaKTUKA
HACJIEICTBEHHBIX ~ 3a00NIeBaHUN  YeNOoBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIbTHPOBAHUSA,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpY’KaIONIeH MPUPOIHON cpese,
aHaIM3a BIMSHUS XO3AHCTBEHHOM NEATENHHOCTH YENOBEKAa Ha COCTOSHUE MPUPOTHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. Y CHJIICHHE BHUMaHMSA K TPUKIAJHOW HAINPaBICHHOCTH Y4eOHOTO
npenMera «bUONOTHS» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00ECTIeYeHHs YCIOBHUM Ui pelIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpask MpeAIoiaraet
dbopMupoBaHHe y OOYYarOIIMUXCS CIIOCOOHOCTH agalTHPOBAThCS K H3MEHEHHSIM JIUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonoruss Ha ypoBHe cpenHero oOiiero oOpa3oBaHUS 3aHUMaeT BakHoe mecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOYydYalOUIMXCSl MPEACTaBICHUH O HAayyHOM KapTHHE MHpa,
pacmupsieT ¥ 0000IIaeT 3HaHUS O )KUBOW MPHUPOE, €€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHU, CO3MaET YCIOBHS Ui TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dbopMupoBaHus (YHKIIMOHATHLHOW TPAMOTHOCTH, HABBIKOB 37J0POBOTO M 0O€30mMacHOro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YEIOBEKY.

Bonpimoe 3HaueHwe OWONOTHS UMEET TaKXKe /s PEIICHUs BOCIUTATENBHBIX H
Pa3BUBAIOIINX 3a71a4 CPEAHETO OOIIEero o0pa3oBaHus, COMMAIM3AIMK oOydJarommxcs. M3yuenue
6uosorun oOecrieynBaeT yCIIOBUS L (dhopMupoBaHHUS WHTEIJICKTYalbHBIX,
KOMMYHHKAITMOHHBIX W HWH()OPMAITMOHHBIX HABBIKOB, ICTETHYECKOW KYJIBTYpPBI, CIIOCOOCTBYET
UHTETpaIMi OUOJIOTMYECKUX 3HAHUIM C MPEJCTABICHUSMHU U3 JIPYTHUX Y4EOHBIX MPEIMETOB, B
YaCcTHOCTH, PU3UKHU, XUMHH U Teorpadun. HazBaHHBIE TTON0KEHHUS O MpeTHa3HAUYCHIH YIeOHOTO
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npenmera «buonorus» cocraBUiIM OCHOBY Ul ONpENENECHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEJICTABICHHOTO B IPOrpaMMe TI0 OMOJIOTHH.

OTt60p conepskanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIIEH C
HO3HUIUN KYJIBTYpOCOOOPA3HOTO MOAX0/Ja, B COOTBETCTBHH C KOTOPBIM OOYYarOIIUECs JTOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POpMUPOBAHMS OOIIEH KyJIbTYpbI, ONpEAEISIOnne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCE/IHEBHOM KH3HU U MPAKTHUECKON AesTenbHOocTH. Ocoboe MECTo B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT D3JEMEHTHl COJCpXKaHUSA, KOTOpble CIyXXaT OCHOBOW i (HOPMUPOBAHHS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMUs.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4yeOHOro Marepuaiga B IporpamMmme Mo OHOJIOTHUH
OCYILECTBIICHO C y4ETOM MPHUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIMYUTENILHBIX 0COOCHHOCTSIX
JKUBOM TpUPOJIBI, O €€ ypOBHEBON OpraHu3aly U HBOJIIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOro npeamera «BbHonorusy BBIIEICHBI CISAYIONIUE COACpIKATEIbHBIC JTNHUU:
«buonorus kak Hayka. MeToabl Hay4yHOro mo3HaHus», «Kierka kak Ouonoruyeckas CUCTeMay,
«Opranusm kak Ouosiornyeckas cuctema», «CuctemMa U MHOroo0pa3ue OpraHMuecKkoro Mupay,
«IBOJIOLIHS )KUBOH MPUPOABD, « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTIY.

[lenp m3ywenust yuyebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIQJICHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS I TPAMOTHBIX JICWCTBHI B
OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Joctuxenue nenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypoBHE
o0ecreunBaeTcs pelieHrueM CIeAYIOIUX 3a1ayu:

OCBOCHHE OOYYAIOIIUMHCS CHCTEMbl 3HAHUH O OWOJOTMYECKHX TEOPHUAX, YUYCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIOTE3aX, MpaBWJIaX, CIYXKAIIMX OCHOBOW isi (opMHUpOBaHUS
IIPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHOM KapTUHE MHpa, O METOAAaX HAay4YHOI'O I103HaHUS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSIX KHBBIX CHCTEM Pa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIOIIUXCS] OTKPBITUAX U COBPEMEHHBIX MCCIICIOBAHUIX B OUOJIOTHH;

dbopMupoBaHrue y OOYyYarolIMXCsl MMO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISJIOB,
UJeN ¥ MOJIXO0/I0B K U3YyUYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJIEHHME Yy oOOydJaromuxcsi oOuel KyJabTyphl, (YHKIHOHAJIBHON TIPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIET0 MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHWM U OMBITA, TOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHe Yy OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHX
3HAHUW B TMPAKTUYECKON [EATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTH;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIBI,
HEO00X0UMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOEHHS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJOTUYECKUX UCCIIEJOBAHMI;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JJIsl TIOBBIIIEHUS YPOBHS JKOJOTHYECKOU
KYJBTYPBI, 1J1s1 GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE TPUOOPETEHHBIX 3HAHWUN U YMEHUN B TMOBCEIHEBHON JXU3HU TS OIEHKH
MOCNEACTBUM CBOEH NeATeNbHOCTH MO OTHOIIEHHIO K OKpY’Karoulel cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOZICHHE Mep NMPOPUIAKTUKH 3a00JI€BaHUHA.

B cucreme cpennero obmiero obpazoBanus «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCS O0SI3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW o01acTu
«EcrecTBEHHO-HAyUHBIE TPEAMETHI.

s u3ydyenusi Ouonoruu Ha 0a30BOM YPOBHE CPETHEro 00Iero oopa3oBaHUsl OTBOIAUTCS
68 vacoB: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).
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COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3p OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHUECKUMH U JIPYTUMH
€CTECTBEHHBIMH Haykamu, ¢uiocoduei, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAY4YHOH KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaAYK.

Mertonbl 03HAHUSA )KUBOW MPUPOAbI (HAOIIOIEHUE, SKCIIEPUMEHT, ONMCaHUE, U3MEPEHHUE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpuos, k. Yorcon u ®@. Kpuk.

TaGnuupl u cxemsl: «MeTobl MO3HAHUS KUBOU IIPUPOABI».

JlabopaTopHble U NpaKkTHYecKue padoThl:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pas3IMYHBIX METOJOB IPU H3YUEHUU
OMOJIOrN4eCKUX 0O0BEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owmonornu. OTiauuue >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBIH, OPraHU3MEHHBIH,  MONYJIALHOHHO-BUIOBOM,
AKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHU OpraHU3alMd KHUBON
IIPUPOJBDY.

O6opynoBanue: moaens Mosekysbl JTHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHNE KJIETKH.

XHWMHMYECKUH  COCTaB  KIIETKH. XUMHYECKUE  DJIEMEHTBI: MaKpO3JIEMECHTHI,
MHUKpPO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIMK BOJABl M MUHEpPAJbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMbl€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIeKyJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHkIUM OEITKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Ormiavuust  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpOB.

VYrneBoJbl: MOHOCaXapH/ il (TJII0KO3a, pudo3a U J1e30KCHpud03a), Aucaxapusl (caxaposa,
JaKTO3a) W TMoJMcaxapupl (Kpaxmal, TJIMKOTeH, LeIoio3a). buonornyeckue QyHKunu
YTJIIEBOJIOB.

Jlununer:  Tpurnuuepunasl, Gocdonunuasl, crepounbl. ['mapodpuibHO-TUAPOGHOOHBIE
cBoiicTBa. buonornueckue GpyHkumu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne u dynkuuum PHK. Bunet PHK. AT®: crpoenue u
byHKIHN.

[{uronoruss — Hayka o kiuerke. Kiierounas Tteopus — mpuMep B3aUMOJECHCTBHS UAECH U
(akTOB B HAYYHOM MO3HAHUU. METO bl U3YYEHUS KIIETKU.



Knerka kak nenoctHas xuBasi cuctema. OOmiue nMpu3Haky KIETOK: 3aMKHYTasl Hapy>KHas
memOpaHna, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHrnEe 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, UX (DYyHKIHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomemOpanubie opranonasl kietku: JIIC, anmapar [onbmaxku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IUIacTUlbl. [IpoucxoxkaeHne MHUTOXOHAPUN U IUIACTHI.
Buner minactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMYM OPraHonI0B KIETKHU. BritoueHus.

SAnpo — perynaTopHblil HeHTp KiIeTkH. CTpoeHue sapa: siuepHas 000104Ka, Kapuoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIECH,
«Pacnpenenenre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEY.

Tabmuubr u cxemsl: «Ilepuoanyeckast TabiMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «buocunres 6enka», «CTpoeHne MoneKyisl 6emnka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapruoTUIeCKOn
KJIeTKN», «CTpoeHue MKUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOCHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuIbD.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYIOBaHHME AJisi MPOBEACHUS HAOIIOJICHUM,
U3MEpPEHU, KCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENIbHBIX, JKUBOTHBIX M OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble U NpakTHYeCKHEe PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHUs KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii oI MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMUCAHHUE».

Tema 4. 7Ku3HenesTeIbHOCTD KJIECTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWISANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAaHEHHUs BEILECTB M SHEPTrUU B IOHUMaHUU MeTabosIn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOGHBIA U rereporpodHbIif. Ponb depmeHTOoB B 0OMEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBas ¢a3pl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS )KU3HU Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHHH.

XemocuHTe3. XEMOCUHTE3UPYIOIIHEe OakTepuu. 3HAUYEHHWE XEMOCHHTE3a /I KU3HMU Ha
3emite.

DHepreTuyecknii oOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIIEHHWE, WIM  KJIETOYHOE  JibIXxaHWe. OKHUCIUTENIBbHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuuHoro cunre3a. [eHetnueckas wunHpopmauus u JHK. Peanmzanus
TeHeTUYECKON HH(popMaIu B KieTke. [ eHeTuYecKuid KoJ U ero CBOMCTBa. TpaHCKpHUIIIHS —



MatpuuHbld cuate3 PHK. Tpancnsius — GuocunTe3 Oenka. Drtanbl Tpancasanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oerka.

Heknerounsie ¢opMbl ku3Hu — BHUpyChl. Mcrtopus otkpeitus BupycoB (. .
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IUKJIA BUPYCcOB. bakTepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepUIIMTa YeTOBEKa

(BUY) - Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHINIHs, peBEpTaza W UHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUMA.
JleMoOHCTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuer  w cxembl: «Tumbl  mutaHus», «Mertabonu3am»,  «MHUTOXOHAPHUSY,
«DHepreTndeckuii ooMen», «Xmopormiact», «Dorocunres», «Ctpoenune JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenka», «l'eHermueckwii  kom», «Bupyce,
«baktepuodarn», «Crtpoenune u ku3HeHHbIM 1mka Bupyca CIINIa, ©Oaxrepuodaray,
«Pennukanus JJHK».

O6GopynoBanue: moaenu-ammukanuu «Yasoenue [IHK u tpanckpunmms», «buocunres
Oenka», «CTpoeHHE KIETKN», MOjieb cTpykTypsl JIHK.

Tema S. PazMHoOKeHMe M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetouneli 1uki, wiaM KU3HEHHBIM 1uka kieTtku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B untepdasze. Permnmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuoOTHUIl. JMIIOMIHBIMA W TamIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Cramum mwurosa. Ilpouecchl, mpoucxondiive Ha pasHbIX
CTagusaX MUTO3a. brojorudaeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — aromnTo3.

@opMBI  pa3MHOKEHHSI OpPraHM3MOB: Oecroysioe © T1ojioBoe. Buabl  Oecrmonoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragun wmeiiosza. Ilpoueccsl, mpoucxoasimue Ha cTaausx merosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI U 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KHBOTHBIX. [looBBIE Kene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMeTr (CrepmMaTo30H,
AWIIeKIIeTKa) — crepMaToreHe3 U  oBoreHe3. (OCOOEHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHANBbHOE pPa3BUTHE (IMOPHUOTEHE3).
Ortanbl SMOPUOHAIIBHOTO PAa3BUTHUS Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJEHUE, TacTpyIsIus,
opranorenes. [ToctamOproHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (IM4uHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 I[BETKOBOIO PacTEHUS: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel U cxeMbl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
I[BETKOBBIX pacTeHuil», «BereraTuBHOe pa3MHOXKEHUE pacTeHUi», «Jlenenue KiIeTku
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIeTOUHBIN UK,
«Permmkanus JJHK», «Murtosy, «Mehos», «lIpsmoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJIEKOMUTAIOIINX U YeNoBeKa», « OCHOBHBIE CTa I OHTOTEHE3a).



OOGopynoBaHue: MHKPOCKOM, MUKpomnpenapatbl «CrepMaTo30ubl MIICKOTTHUTAIOMIETOY,
«Slinexnerka miekonuTarouiero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoeNb-anuKamnus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBL.

JlabopaTopHble 1 IpaKkTHYeCKHEe PadOThI:

JlaGopaTtopnas pabora Ne 3. «HabOmroneHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIPEnapaTax.

JlaGopatopnass pabora Ne 4. «V3ydeHuwe CTpPOCHHs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pa3BuTus reHeTHMKH. Posib OMTONOrMM M
SMOPHOJIOTHH B CTAHOBJICHUW I€HETUKH. BKIIa pOCCHICKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
reHeTuku. Meroasl TeHeTHKHU (THOPUIOJIOTMYECKHM, LHMTOTCHETUYECKUH, MOJIEKYJISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yeMas B
CXEMax CKpEIIMBaHHI.

3aKOHOMEPHOCTH  HACIEIOBaHUS  MPU3HAKOB, ycTaHoBieHHble [.  Menaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eAMHO00pa3usi THOPUAOB MEPBOTO MmokoJieHus. [IpaBuino
JIOMUHUPOBAHHUA. 3aKOH pacllerieHus MNpu3HakoB. [umore3a uucToThl ramer. l[losHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JuruOpugHoe  CKpelMBaHWE. 3aKOH HE3aBHCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uTOoreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEE CKPEIIUBAaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CuennenHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuemieHHOMY
Hacje10BaHUI0 TeHoB. HapylieHue cuenyieHnsi TeHOB B pe3yjibTaTe KPOCCUHIOBEpa.

XpoMOCOMHast TEOpHS HACIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

I'enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie oOpraHu3Mbl. HacnemoBaHue TpPU3HAKOB, CIETUICHHBIX C
IIOJIOM.

N3menunBOCTh. BUIbI ”3MEHUMBOCTH: HEHACIIEICTBEHHAS M HACJIeACTBeHHas. Posib cpenbl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKAIUOHHOW HW3MEHYHBOCTH.
Bapuanuonsslil psa u BapuanvoHHas kpuas. Hopma peaknuu npusHaka. KonnyecTBeHHbIE 1
KaueCTBEHHBIE IPU3HAKU U UX HOopMa peakiuu. CBoicTBa MOAUPUKAIMOHHONW N3MEHYMBOCTH.

HacnencrBennas, niim reHOTHUITMYECKasi, M3MEHYMBOCTh. KOMOMHATUBHAS W3MEHUYHBOCTD.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalloHHas
n3MeHYHBOCTh. Kiaccudukanus wmyTtamuii: reHHble, XpOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
MPUYMHBI MyTaluii. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX DPSIIOB B HACIEACTBEHHOM
n3menurnpocty H. M. BaBuiona.

BuesiaepHast HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TEHETUKH YeEJIOBEKa:
TreHealoTHYecKuii, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OUOXUMHUYECKHH, MOJIEKYJISIpPHO-
reHetudeckuii. CoBpeMEHHOE OIpeCICHUEe TEHOTHUIIA: TOJHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomorlpio [1[[P-ananuza. HacnenctBennsie 3aboneBaHus
YeJOBEeKa: TeHHble Oone3Hd, OO0Ne3HM C  HACIEACTBEHHOM  MPEApacIonoKEHHOCTHIO,
xpoMocoMHbIe Oone3Hu. ComaTuueckue ¥ TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHtIMTIBI 310pOBOTO O0pa3a >KW3HH, JUATHOCTUKH, MPOMOUIAKTHKA U JICYCHUSI TEHETUIECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYJIBTUPOBAHHUE. 3HAYCHHE MEAMIIMHCKOW TEHETHKU B
MIPEIOTBPAIIEHUH U JICUCHUH TeHETHISCKUX 3a00JICBaHHI YeTIOBEKA.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumocgees-
Pecosckuii, H. 1. BaBuios.



Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 UTOTEHETHYECKas OCHOBAY,
«3aKOH pacIIeIIEHUs] M €ro ILMUTOI€HETHYECKass OCHOBa», «3aKOH YHUCTOThl TrameTy,
«lurubpuanoe ckpeumBanue», «LuTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUSY,
«Merio3», «B3aumMoaencTBie ajielIbHbIX I'€HOB», «['eHeTnueckne KapThl paCTEHUM, JKMBOTHBIX
U 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBaHMS, CLEIUIEHHOIO C IOJOMY,
«KapuoTunel YenoBeka W IKHBOTHBIX», «Bumbl wu3MeHumBocth», «MonudukanrmonHas
U3MEHYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTalloHHas
U3MEHYUBOCTDY.

Ob6opynoBanue: Monenu-anmiukanuu «MonoruOpunHoe ckpemuBanue», «HemonHoe
JOMUHUpOBaHue», «JluruOpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON H
Mukpormnpenapar «Jlposoduna» (Hopma, mytanuu Gopmbl KPBUIEEB U OKpPAcKU Tela), repdbapuit
«I"0pox OCEBHOW».

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

Jlaboparopuas pabota Ne 5. «3ydyeHue pe3ysbTaTOB MOHOTUOPUIHOTO U AUTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopuas padota Ne 6. «M3yueHre MOAMPUKAITMOHHON H3MEHYUBOCTH, TIOCTPOCHHE
BApUALIMOHHOTO Psi/1a U BAPUALIUOHHON KPUBOI.

JlaGopatopnass pabora Ne 7. «AHamM3 MyTanmid y JApo30QWIBI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIH3 POJIOCTIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekmusi Kak HayKa U Ipolecc. 3apoKIeHUe CeleKInu 1 aoMectukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MPOUCXOXKICHUS U MHOrooOpaszus KyJNbTYpHBIX pacTeHuil. L[eHTpbl
IIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOPOJa, LITAMM.

CoBpeMeHHbIE METOJbI CelIeKIUU. MacCcoBblii U WHIAMBUAYAIbHBIA OTOOpPHI B CENEKLUU
pacTeHuil U xKUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpeIUBaHUE — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JWHUK. [erepo3uc, wnm ruOpugHas cuia.
Heponcteennoe ckpemmBanune — ayrOpuauHr. OtnanéHHas ruOpumm3anmuss U e€  yCIexH.
HckyccTBEHHBIE MyTareHe3 M IOJTY4YEHHE IOIMILIONI0B. J[OCTM)KEHHs CEJIEKLIUU DPACTEHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

brorexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHUs. OTalbl CO3aHUsA
pexomOunantHoit JIHK u Tpancrennsix opranu3moB. Kierounas unxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHUil. KiloHMpoBaHe BBICOKONPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHMW3MOB. OKOJOTMYECKHME M 3Tudeckue mnpodiaemsl. MO -
TFeHEeTUYECKU MOAU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpauu:

[Toprpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmupel u cxembl: Kapta «LleHTpbl NMpPOMCXOXKIEHUS W MHOT0oOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl ToMamHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OtnanéHHas
rubpunmzamus», «Paborer akamemmka M. @. HWanoBay, «[lomummongus», «OOBEKTHI
O6uoTtexHomorun», «Kiaerounele KylabTypbl M KJIOHMpOBaHUE», «KOHCTpyHpoBaHuE U MEpEeHOC
TEHOB, XpPOMOCOM).

Ob6opynoBaHue: MYJSDKM IUIOAOB U KOPHEIJIOZOB JTUKUX (OPM U KYJIBTYPHBIX COPTOB
pacteHui, repoapuii « CebCKOX03SICTBEHHBIE PACTEHUS.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

Okckypeusi « OCHOBHBIE METOJBI M JIOCTHIXKEHHUS CEJeKLMU PAaCTeHMH M KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTAHIMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC



Tema 1. DBosronMOHHAs OHOJIOTHS.

[TpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUU. OBOJIOLUOHHAS TEOpPUS U €€
MeCTO B OMOJIOTHH. BiusiHUE 3BOMIONMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYyK.

CeuzerenscrBa dBomonuud. [laneoHToIOrMYECKHE: IOCIENOBATENBHOCTh IMOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOHN JIETONUCH, TIepexoaHbie (opMbl. bruoreorpaduueckue: cxoiacTBo
U paznuuue GayH u Gpop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IMyusl dMOPHUOHOB PA3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJIOTUYHBIC, PYIUMEHTapHBIC OpraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJMYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBUHU3MA.
JIBIKymme Cuibl  3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IIpU
OTPaHUYEHHOCTH PECYpCcoB, HeompenenéHHas HW3MEHUYMBOCTh, OOppOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN O0TOOD).

Cunreruueckas teopus 3Bosmonuu (CTO) u e€ oCHOBHBIE TIOJIOKEHUS.

Muxkpossomtonus. [Tonynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBmwxymue cuibl ((hakTophl) HBOIIONUN BUAOB B MpHpoJe. MyTalMOHHBIA MpOLEcC U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsuuoHHble BONHBI W Jpeid reHoB. M3zomsauus u
MUTpausl.

EcrectBenHblii oTOOp — Hampabistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTIO
otbopa.

[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3yJibTaT 3BoJtoLuH. [Ipumepsl npucnocoOneHuit
y opraau3mMoB. ApoMop(}HO3bI U HIMOAATITAIIH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (DOpMBI BUA000Pa30BaHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

Makpospomonus. @opMel 3BoIOLMK: (UIeTHYECKas, UBEPreHTHas, KOHBEPreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxneHne  OT  HECNEUMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
cricnuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JleMoHCcTpanum:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mronnep, A. H. CeBepuos.

Tabmuubt u cxembl: «Pa3BuThme opraHmdeckoro wmmpa Ha 3emiey, «3apOoIbIITu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbObl 3a CYIIECTBOBAHHE,
«EctectBennbiii  otO0Op», «MHOrooOpasue copToB pacTeHui», «MHoroodbpasue Mopos
YKUBOTHBIXY, «JTomynsum, «MyTarmonHas U3MEHYHBOCTbY, «ApoMop(ho3bD»,
«nanoananranun», «OOmas aerenepanus», «JIBwkymme cunbsl sBomonnn», «Kapra-cxema
mapuipyta nytemectBus Y. Jlapsuna», «boppba 3a cymectBoBanue», «llpucnocoGieHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHEY.

Ob6opynoBaHKe: KOJJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKPAacKH, HabOp MJI0A0B U
ceMstH, KoJuteKuus «IIpumepsl 3aIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIE
HaIpaBJICHUS 3BOIONUNY, 00bEMHAs MOzeTb « CTpOEHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOJUIEKIHs «DOpPMBI COXPaHHOCTH HCKOIIAEMBIX
KUBOTHBIX W pacTeHUil», Mojenpb ammaukaius «llepekpéct XxpoMocom», BIaXXHbIE IpenapaThl
«Pa3Butune Hacexkomoro», «Pa3BuTue nArymkmw», Mukporpenapat «Jlpozoduna» (HOopMma,
MyTanuu (GOPMBI KPBUIHEB U OKPACKH TEJa).

JlaGopaTopHble U MpaKkTH4YecKHe padoThl:

JlaGopatopHas padota Ne 1. «CpaBHeHuUE BUJIOB 110 MOP(}HOIIOTHIECKOMY KPHUTEPHION.



JlaGopatopnass pabora Ne 2. «OmnucaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U PA3BUTHE )KU3HU HA 3emuie.

JonayuHble MpEACTABICHUS O 3apOXACHUU >XKW3HU. HayuHble rUmnoTe3sl BOSHUKHOBEHHS
KU3HM Ha 3emuie: abHoreHe3 M MaHCIepMus. XUMUYecKas 3BONIONUS. AOWOTEHHBIM CHUHTE3
OpPraHMYECKUX  BEIIECTB M3  HEOPraHWYECKUX. OIKCIEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJiton. HavanbHble 3Tanbl Ouonorudeckoit sBostonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHUE MPOTOKICTKU. [IepBhIe KISTKU U HX
3BoItOLHs. DOPMUPOBAHNE OCHOBHBIX IPYIII )KUBBIX OPIraHU3MOB.

Pazgutue xu3Hum Ha 3emie no spaM U nepuoaaMm. Karapxei. Apxeiickas u
npotepo3oiickas 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUHA, OpPJTOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIM, IIEPMCKUH.

Me3so3olickas 3pa U €€ nepruoibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KIUMara M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUHU
PACTUTEILHOTO M XHBOTHOTO MHpa. ApomMopdo3bl y pacTeHHd W KUBOTHBIX. I[losBieHwme,
pacuBeT U BBIMUPAHUE TPYII KUBbIX OPraHU3MOB.

Cucrtema OpraHM4ecKOro MHpa Kak OTpaxkeHue 3BONIONUUA. OCHOBHBIE CUCTEMATUYECKHE
CPYIIIbl OPraHU3MOB.

OBOJIIOIMSL  YeJlOBeKa. AHTPOIOJOrMs Kak Hayka. Pa3Butue mpeacTaBieHHl O
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3yueHus: antponorene3a. Cxo/IcTBa M pa3iandus YeJlOBeKa
1 KUBOTHBIX. CHCTEMAaTUUECKOE TTOJIOKEHUE YeTIOBEKa.

JBuwxyume cunbl  (pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUIl TpyZa, MBILIUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: ABCTPAJIONMMUTEKH, UEIOBEK yMEIIbIH,
UYenosexk npsmoxondmuii, YenoBek HeaHaepranbCckud, Yemoek pa3zyMmHbld. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEeMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUsSI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

UYenoseueckune packl. OCHOBHBIE OOJBIINE pachl: €BpOINEOUIHAs (€Bpa3uiicKas), HETpo-
aBcTpanmoujHas  (9KBaTOpUAlbHAas), MOHTOJOWUIHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TIPEJICTABUTENIEH YEJTOBEYECKUX pac K YCIOBHUSIM CYyIIECTBOBaHUSI.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. /lapsun.

Tabmuupl u cxembl: «Bo3nukHoBeHue CoHEYHON cHUCTEeMbI», «Pa3BuTHE OpraHMYecKoro
mupa», «PactutenbHas kinetka», <«OKuBoTHas kieTtka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl CUCTeMa OpPraHUYecKoro mMupa», «CpaBHEHHE aHATOMHUYECKHUX YE€pPT CTPOCHHS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTUYECKHX HAaXOJ0K
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «J/[peBHeitmme moam», «/peBrue moan», «llepsbie
COBPEMEHHBIE JII0IN», «HUelloBeuecKHre pachh».

O6GopynoBanue: wmynsiku  «l[Ipoucxoxaenue dyenoBeka» (OIOCTBI  aBCTPATIONMTEKA,
MUTEKAaHTPOIa, HeAHAEepPTalblla, KPOMAaHbOHIIA), CIENKA WIK U300pakeHHUs KaMEHHBIX OpYIuit
MEepPBOOBITHOTO YeNIOBEeKa (KaMHHU-YOIIEphl, pyomia, ckpediia), TeoXpoHOJIOTHYECKass TabuIla,
KOJUIeKIUsA «POPMBI COXPAaHHOCTHU UCKOMAEMBIX >KUBOTHBIX U PACTEHUID.

JlaGopaTopHble U MpaKkTH4YecKHe padoThli:

[TpakTiaeckast padota Ne 1. «M3ydyeHne MCKOMAEMBIX OCTATKOB PACTEHHH U KHUBOTHBHIX B
KOJUTCKITHSX).

DKCKypcusi «BOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBINH WU
KpaeBeIUECKH My3€eil).
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Tema 3. Opranusmbl U OKpY:KaloLias cpeaa.

OKonorusg Kak Hayka. 3ajaud M paszfelibl  JKOJOTHMH. MeTOoAbl HKOJIOTHYECKUX
UCCIIEIOBaHUH. DKOJIOTMYEeCKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHuU3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHas,  IIOYBEHHAas,
BHYTPHOPraHU3MEHHasl.

Oxkonorudeckue ¢akrtopel. Knaccudukarus sKkonormueckux (HakTopoB: abOHOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JleHCTBUE SKOJIIOTHYECKUX (PAKTOPOB HA OPIaHU3MBI.

AbGuoTtnueckue  (aKTOpPBL:  CBET, TEMIEparypa, BIAKHOCTb.  (DOTONEPHOAM3M.
[TpucnocoOieHns opraHu3MoB K JeHCTBUIO aOHOTUYECKHX (paKTOPOB. bruonornueckue puTMsl.

buotnueckne  Qakroppl. Buasl  OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYpPEHIIHS,
XMUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaju3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINM3M, HEUTpaau3M. 3HaueHHE OWOTHYECKHX
B3aUMOJICHCTBUH AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapPAKTEPUCTUKU MOMyasauu. OCHOBHBIE IIOKA3aTead MOMYJIALHUU:
YHCJIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTH MOMYJISILUU U €€ peryJisiusl.

JdeMoHcTpanum:

[Toptpetsr: A. I'ym6onbaT, K. @. Pynse, O. ['ekkens.

TabGmuupl u cxemsl: kapta «IIpupogusie 30Hb1 3emuan», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Dotonepnoguzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IOMYJISALUU
uHOy30pun-Tyhenbkm», «llumensle nenmy.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
o0UTaHUN.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «[1oxc4€r mIOTHOCTH MOMYJISAIMA Pa3HBIX BUAOB PACTCHUNY.

Tema 4. Coo01iecTBa H IK0JIOTHYECKHE CHCTEMBI.

CoobmecTBo  opranuzmMoB —  OuouneHo3. CTpykTypsl  OWomeHoO3a:  BHJOBafd,
NpOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocuctemsl). IlonstTe 00 3kocucreMe U OMOreoleHO3E.
@OyHKUMOHANbHbIE KOMIIOHEHTbl 3IKOCHUCTEMbI: MPOAYLEHTbI, KOHCYMEHTBI, PEIyLECHTHI.
KpyroBopot BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (IUIIEBbIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld 3KOCHCTEMBI: OHoOMacca,
OPOAYKIMS. DKOJOTMYECKHE MHUpaMUAbL: NPOAYKLHH, YUCIEHHOCTH, Ouomaccel. CBolcTBa
HKOCUCTEM: YCTOMYUBOCTb, CAMOPETYJIALNS, pazBuTue. CyKueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpaszue kak (akTop ycTonduBOCTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo U ero QyHkuumu. OcoOeHHOCTH OMocgepbl Kak IiI00aJbHOW IKOCHUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OHOT€OXMMHMYECKHE LMKIBI 3JI€MEHTOB (YIriiepoaa, a3zoTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Orocdepe 3eminn. AHTPOIIOTeHHbIE H3MeHeHus B onocdepe. [1odansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.
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CocymecTBoBaHue IpUpobl U yenoseuecTBa. CoxpaHeHne 6MOpa3HOO0pa3Hs Kak OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBa PaLlMOHATIBLHOTO YIPABICHUS MPUPOJHBIMHE PECypcaMH U UX
ucnosb3oBaHue. JloCTHKeHHsI OMOJIOTUU M OXpaHa IPUPOIbI.

JleMoHCTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «[lumesbie nenu», «bHoOIEHO3: cocTaB U CTPyKTypa», «IIpupoaHsie
coobuiectBay, «llemu mnuranus», «OKkosorudeckas nupamuaa», «buochepa u uenoBex»,
«JKocUCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCUCTeEMa XBOWHOro Jieca», «buoueHos
BOOéMA», «ArpoueHo3», «lIpuMepHble aHTPONOrEHHBIE BO3JIEHCTBUS Ha IMPUPOLY»,
«BakHelue MCTOYHMKHU 3arpsi3HEHMS BO3JyXa U I'PYHTOBBIX BOI», «IlouBa — BakHelInas
coctapisomas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBelii 3¢ dexT», «PakTopsl
PaIMoaKTUBHOTO 3arpsi3HeHUs: Onocdeprl», «Od1as cTpykrypa ouocheps», «Pacrnpoctpanenue
KU3HU B Omocdepe», «O30HOBHIN 3kpaH Onochepr», «KpyroBopor yriepoma B Guochepey,
«Kpyrosopor azora B IpUpOIE».

ObopynoBanue: MOJIEJIb-aNIIINKALUS «Tunnynsie OMOLICHO3bD», repOapuii
«PactutenpHpie  cooOmiecTBay, Kouiekuuu — «buonenos», «Bpeautenu — BakHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYyp», TepOapud M KOJUIEKIMHM pacTeHUHl U  KUBOTHBIX,
IIPUHAJIeKALME K pa3HbIM 3KOJIOTMYECKUM IpyIlliaM ogHoro Buaa, KpacHas kaura Poccuiickon
Denepanun, H300paskeHsI OXpaHIEMBbIX BHJIOB PACTEHUI U KUBOTHBIX.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBbI YYEBHOI'O
KYPCA «BHOJIOTUSA» HA BA30OBOM VYPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K peE3yabTaTaM OCBOCHHS
00y4JarIUMHUCS TIPOrpaMM CpeaHEro 00IIero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOCHHMS Npeamera «buonorus» BblIEIEHbI
CICIYIOIIUE  COCTaBIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKON  TIpaKJaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOONPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHWIO OWOJIOTHH, LEJICHANPABICHHOS pa3BUTHE BHYTPCHHHX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUECKUX TPaJWLUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOyYarouuxcsi pyKOBOJACTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAHOBKaMH, NPHUCYLIUMU  CUCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HAJIMYHWE SKOJOTHYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuHOCTHBIE pe3ynbTaTbl OCBOCHHS Npeamera «buosorus» HOCTUTrarOTCd B €IUHCTBE
y4eOHOM M BOCIHUTATEIbHON AEATEILHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLMOKYJIbTYPHBIMH, UCTOPHYECKUMHU U AYyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, MPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT IpOIECCaM CaMOIO3HAHUS,
CaMOBOCHMTAaHHUS U CaMOPAa3BUTHS, PA3BUTHSI BHYTPEHHEH MO3ULMM JUYHOCTH, MATPHUOTHU3MA,
YBaXXEHUS K 3aKOHY W IPABOIOPSIKY, YEIOBEKY TpyJa U CTaplieMy IOKOJEHHUIO, B3aUMHOIO
YBOXKCHHS, OCPEe)KHOTO  OTHOIICHWUS K  KyJbTypHOMY  HACJICOUI0O W TPAJUIUIM
MHOT'OHALIMOHAJILHOTO Hapoaa Poccuiickoit @eaepannn, Ipupojie U OKPYKarolen cpee.

JlugHOCTHBIE PE3yJIbTaThl OCBOCHUS Y4eOHOro mnpeamera «bruosiorusy IOJKHBI OTpaxaTh
TOTOBHOCTh M CIOCOOHOCTH O0YYaroIIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMENA JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHUEHTAIMM, TO3UTUBHBIX BHYTPEHHHUX
yOeXKICHHU, COOTBETCTBYIOUIUX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIecTBa,
pacIIMpEeHUE KU3HEHHOTO OMbITA M OMNbITa ACATEIBHOCTH B IMPOLECCE PEATH3ANNU OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHOU IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kaaHCcKOro BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKeHHE 3aKOHAa U
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
penieHun y4eOHbIX U MTO3HABATENIbHBIX 3314, BHITTOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO TIO OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMEHHE yYUThIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU yOKIECHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAIbHBIM
MOJIOKEHUEM,;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHUS YUYEOHBIX,
[I03HABATEJIbHBIX M HCCIENOBATEIbCKUX 3aJlad, YBAXKUTEIBHOIO OTHOLICHUS K MHEHUIO
OTIMIOHEHTOB MPHU 00CYX ACHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CONCPKAHUS,

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU ESITENBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:
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c(hOpMUPOBAHHOCTh POCCUNCKON TPAKIAHCKON HICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE M HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K IPUPOJHOMY HAcIEAMI0 U NaMSATHUKAM [PUPOJBL,
JOCTH>KeHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OHOJ0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoexx 1IEHHOCTh, TOTOBHOCTbH K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 M IPUHHUMAThb OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTONYNBOTO Oy IyIIEero;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOAMUTENAM, CO3JAaHUI0 CEMbM Ha OCHOBE
OCO3HAHHOT'O NPUHSTHS LIEHHOCTEH CEeMEWHOH XM3HU B COOTBETCTBUU C TPAJULIUSIMU HAPOJOB
Poccumn;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYasi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOLIEHMUI;

MNOHUMaHHUE SMOIMOHAJIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE IPOSIBIATH
KaueCTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHMPOBAHMS  KYJBTYPbl 3A0POBbS U
3MOLHMOHAJIBLHOIO 0JIArONOJIYYHS:

MOHMMaHKE U peau3alys 3J10poBoro u 0e3omacHoro odpasa *Ku3HH (30pOBOE MUTAHHUE,
coOI0ZIeHre TUTUEHHYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHas (¢Qu3NYecKas AaKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOILEHHSI K COOCTBEHHOMY (PH3NYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

NOHMMAHWE UEHHOCTU TPaBUJ HWHAMBUIYAJIBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U )KU3HU JIOACH;

OCO3HAaHME MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YIOTpEOJIEHUS alIKOTOJId,
HapKOTHUKOB, KYPEHHUS);

6) TPyA0BOro BOCIIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10Jt00He;

TFOTOBHOCTb K aKTUBHOM JAESITEIbHOCTH TEXHOJIOIMUECKOMN U COIIMalIbHOM HaIllpaBI€HHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENIBHO  BBHIMOJHATH — TaKyrO
JeSITEIIbHOCTD;

UHTEpEeC K Pa3IUuHbIM chepaM MpodhecCHOHAIBHONW NEATENbHOCTH, YMEHHUE COBEpIIATh
OCO3HaAHHBII BBIOOP OyayIel mpodeccuu 1 peaanu30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU Beei
KU3HU,

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOLIEHHE K MPUPOJIe KaK NCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYILLECTBOBaHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE ONbITa IJIAaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIECTBUI Il OKPY KAIOIIEH CpeIbl;

OCO3HaHHUE I1100aJIbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOsIeM U MyTel UX peleHus;
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CIOCOOHOCTH MCIIONIB30BaTh MpUOOpETaeMble TPU M3yYCHUH OWOJIOTUU 3HAHHS M YMCHHS
IpHU PEIIeHUU MPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM MPHUPOAOIOIBE30BaHNEM (COOII0ICHUE
MpaBUJI MOBEICHHUS B MPHUPOJIC, HANPABJICHHBIX HA COXPAaHCHHE PaBHOBECHUS B JKOCHCTEMaXx,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AKTHBHOE HEIPUATHE JEHCTBHM, NMPHHOCAIIUX BpEI OKPYKAIOIIEH MPUPOIHON cperne,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBHUS MPEIITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4YKMe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATETLHOCTH  JKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHs PYKOBOJICTBOBAThCS HMH B
MM03HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKON JEATEIbHOCTH SKOJIOTHUECKOM HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSL HAayKl U OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOIO Ha JIHAJIOTe KYJbTYD,
CIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M UMTATEIHCKON KYJIBTYPBI KaK CPEICTBA B3AMMOICHCTBHS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBIeHHsI 00 OKpyKaroIlieM
MHpE Kak O €OUHCTBE MPUPOJABI, YEJIOBEKa M OOIIeCTBAa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHruH Mpo0JIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMK: OOCCTICUCHHS
HOBOTO YPOBHSI Pa3BUTHS MEIULIMHBI, CO3JAaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MOUCKA MyTEeH BBIXO/AA U3 TIIOOATBHBIX
9KOJIOTHYECKUX MPOo0JieM U 00ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlUOHATILHOMY
HCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKHX 3HAHWU B LIENSX MOBBIIMICHUS OO0IIeH
KyJbTYPbl, €CTECTBEHHO-HAy4YHOH TIpPAaMOTHOCTH, KaK COCTaBHOH 4YacTH (PYHKIIMOHATHHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pU U3y4eHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB ITO3HAHMSI, HCIOJb3YyEeMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMydyaeMble 3HAHUS IS aHajdn3a U OOBSICHEHHS SBICHUUN
OKPY’)KaIOIIET0 MHUpa M TMPOUCXOANIUX B HEM HM3MEHEHMM, YMEHHE JenaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HBIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHYECKHE 3HAHHS s pelleHUs
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCIIEI0BATENbCKYIO ACSITENPHOCTh MHAUBUIYAJIBHO U B TPYTIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMK 1O OWOJOTHU B COOTBETCTBUHM C >XHU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpenMeTHble pe3yibTaThl OCBOEGHHUS yueOHOro mpeamera «buonmorusy BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHMS MHMPOBO33PEHHSI OOYYAIOIIMXCA  MEXIUCHUIUIMHAPHBIE
(MexXmpeMeTHbIE) OOLIeHayYHbIe TOHATHS, OTPAXKAIOLIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(uKy METO/I0B MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, TpOIecC, CHCTeMa, HAayuHbId (DaKkT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleoBaHUe, HAOII0JeHNe, W3MEpEHHE, SKCIEPUMEHT U APYTUX), YHUBEpCalbHbIE
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y4yeOHbIe JEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYISTUBHBIE), 00CCIICUHBAIOIINC
dbopMupoBaHre (PYHKIIHOHAIBHONH TPAMOTHOCTH W COIMAIBHON KOMIETCHIIUH OO0YYaroIIuXxcs,
CIIOCOOHOCTh oOy4aromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC Yy4YeOHBIC JCUCTBHUS B IIO3HABATEIHHOU U
COLIMAJILHOM MPaKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oOIIero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBgi1ajieHHe YHUBEPCAJIBHBIMU Y4eOHBIMHU MO3HABATEILHBIMH 1€HCTBUSIMMU:

1) 6a30Bble JJOornYecKue AeHcTBUS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHUHTE3a, CpaBHEHMS, KiacCH(pUKaAIMU, OOOOIIECHMs), PaCKpPhIBATh CMBICT OHOJIOTHYECKUX
MOHSITHI (BBIICATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMU MOHITHSIMH);

OTpEAeNATh LEeIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHHUS,
COOTHOCHTH PE3yJIbTaThI JICITEILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUS JUisi OObsACHEHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTHUBHBIC, JACIyKTUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIBHBIEC CPEACTBA JUIS MPEACTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHONICHUN B M3y4aeMbIX OMOJNOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHaAIbHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENSIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCIOBHUSIX pPEaJbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

2) 6a30BbIe HCCIeN0BaTEIbCKIE 1eHCTBUSA:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CTOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOMCKY METOJIOB
pelIeHrs MPaKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BHJBI JCSITEILHOCTH [0 TOJYYCHHUIO HOBOTO 3HAHUS, €0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYyaIlMsX, B TOM YHWCIE MPU
CO3/IaHUH YICOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYyIHUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30OBaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3a7ady, BBIABUTATh
TUIOTe3y €€ pelIeHHs, HaXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYEHHBIC B XOJC pEHICHHS 3aJadd  pPe3yJbTaThl, KPHUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

JTaBaTh OICHKY HOBBIM CHUTYAIUsM, OIICHUBATh IPUOOPETEHHBIN OITBIT,

OCYIIECTBIISAITh IEJICHANIPABICHHBIN MOUCK TMEPEHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHATIBHYIO Cpey;
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yMETb TEPEHOCHTh 3HaHWS B  [O3HABATEJbHYI0O U  MPAKTUYECKyI0 oO0nacTu
KU3HEJEATEIHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE HUJEH, IpEAJararb OPUTMHAJIbHBIE MOAXOABI U PELICHMs, CTaBUTh
po0JIeMBbl U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATHCSA B PA3UYHBIX MCTOYHHMKAX HH(OpManuu (TeKcTe yueOHOro mocolus,
HAYYHO-TIONYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPABOYHHMKAX, KOMITbIOTEPHBIX
0azax maHHbIX, B UHTepHeTre), aHAIW3UPOBaTh WHGOPMALMIO DPA3IUYHBIX BUIOB U (POpPM
IIPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

dbopMynMpoBaTh 3ampochl U NPUMEHATh pa3jMyHbIE METOAbI IpPU IOHCKE U OTOOpe
Ounonoruveckoil nHGOpMaIuu, HEOOXOIMMOM JIJIS BHITTOJIHEHUS yUCOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O CIOJIb30BaHUS PA3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAbHYIO (GOpMYy TMpEeACTaBICHUS OHOJIOTrHYECKON
uHpopManuu (CXxeMbl, TpaduKu, TUarpaMMbl, TaOJIHIIBI, PUCYHKH U APYTOC);

UCIIONIb30BAaTh HAYYHBIN $3bIK B KauecTBE CpEACTBAa HpH paboTe C OMOJOTHYECKOU
uH(popMaLuel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTH4YeCKUE 3HAKU U CHMBOJIBI,
dbopmynbl, abbpeBUaTypy, HOMEHKJIATYpy, HCIONb30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIQ/IeTh HABBIKAMHU pACMO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALIMOHHOU
0€30MacHOCTH JIMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHHUKATHBHBIMHU A€l CTBUSIMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAIIOTe
WIM JUCKYCCHM IO CYIIECTBY 00OCykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BbICKA3bIBaTh
CY>KJCHHSI OTHOCUTENIbHO BBIMIOJHEHHsI Mpe/iaraeMoi 3aJadd, Y4YWUThIBaTh HWHTEPEChl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHbIE CpelICTBa OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIBbHBIX
3HAKOB, MPENOCHUIOK BO3HUKHOBEHUS KOH(PIUKTHBIX CUTyallUi, YMETh CMT4aTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOcOOaMHU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JpYyTUX JIOAEH, NPOSIBIATh YBAXKUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyJIHpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eATeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI Ipu
peleHnH OMONIOTnYecKOl MpoOsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOENCTBYS PHU peLIeHUH y4eOHO 3a/1auH;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBHH ¢ yué€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UJeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEUCTBUSA MO €€ ITOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pACIPENENATh POIU C y4ETOM
MHEHHUH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboTHI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)XJ0ro Y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
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OCYLIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIECHUE B PA3JIMYHBIX CHTyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryIATHBHBIMH JCHCTBUSIMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIeM M HUX pELIeHHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHCTBUSX M IOCTYIIKaxX II0 OTHOLICHHIO K >KMBOM IIPUPOAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITENIbHO OCYILLIECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTb U (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
YKU3HEHHBIX CUTYalLUsX;

CaMOCTOSITEJILHO COCTABJIATH IUIaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacupATh paMKH y4eOHOT0 MPEAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUIH;

JieNiaTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTb 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TPOSIBIICHUIO IIMPOKOM 3pYIUIMH B Pa3HBIX 00JaCTAX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICJIUTEJIBHBIX IPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCUU
JUTSL OLIGHKY CUTYAaIlld, BHIOOPA BEPHOTO PEILICHIS,;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npuHsATHE ce0s M APYIUX:

NPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKa.

IMPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHus mporpammbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npeamera «buonorusy HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEHCTBHII MO OCBOCHHUIO, HMHTEPHpPETAlMd U MPeoOpa3oBaHUI0 3HAHHM, BHUJbBI
ACATCIIBHOCTH 110 IMOJYYCHHIO HOBOI'O 3HAHUA W NPHUMCHCHHIO 3HAaHUN B Pa3IMIHBIX y‘-IC6HI>IX
CUTyallUsAX, a TakKe B pEaTbHBIX >KU3HEHHBIX CUTYyallMsX, CBSA3aHHBIX C Owuojorueil. B
nporpamMme nNpeaAMETHLIC PE3YJIbTAThEI IPCACTABJICHBI 110 rogaM O6y‘-IeHI/I$[.

[IpenMeTHbIe pe3yibTaThl OCBOCHHS yueOHOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTpaXXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIIOTUM B CHUCTEME HAy4YHOTO 3HAHUs
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKHUX U 3apYOSKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
6I/IOJ'IOFI/II/I, q)YHKHHOHaﬂBHOﬁ TPaMOTHOCTH Y€JIOBCKA AJId PCIICHUA )XKU3HCHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEPKaHUE OMOJOTUYECKMX TEPMHUHOB U TOHATHMN: KHU3HB, KJIETKa,
opranu3M, Mera0osm3M (0OMEH BEIIECTB M NPEBpAIllCHHEe JHEPTHH), TOMEOCTa3

18



(camoperynsinusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoayKuus), HacJlI€CTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

yMEHHE H3jaraTh OHOJOTrMYecKHe TEeOpHH (KJIETOYHas, XpPOMOCOMHas, MyTallMOHHAs,
[EHTpaJibHasl JI0TMa MOJEKyJsipHOW Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BapuioBa) u ydenus (0 LeHTpax MHOT0OOpa3usi U MPOUCXOKACHUS KYJIbTYpHBIX pacteHuit H. U.
BaswiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIaJIeTh METOJaMH HAay4HOTO MO3HAaHUS B OMOJIOTMHU: HAOIIOACHHUE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alys M TPOBEACHHE OHOJOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKIY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHM,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHME BBIIEIATH CYLIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEIIECTB U
NPEBpaIlCHUsT SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M HHEPreTHUecKOro oOMeHa,
XEMOCUHTE3a, MUTO3a, Mel03a, OILIOIOTBOPEHHS, PA3MHOKEHUSI, WHANBUAYAIbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHAThH MOTYYCHHbIE 3HAHUS 71 00BSCHEHUS OMOJIOTHYECKUX IMPOIIECCOB U
SBJICHUH, 111 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbIO O0eCIeueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBBSl OKPYXKAIOIIUX JFOJIEH, COONIIOIEHUS HOPM
rPaMOTHOI'O TOBEACHMSI B OKpYy)Kalolled MNPUPOAHON cpele, NOHMMaHHe HeoOXOIUMOCTU
WCIIOJIb30BaHUsl JOCTUKCHUIM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH JJs PalrOHAIBHOTO
HPUPOIONOIB30BaAHUS;

YMEHHE pellaTh »JIEMEHTapHble TEeHETHYECKHe 3a/Jadyl Ha MOHO- U JUTHOPUAHOE
CKpEeIIMBaHKe, CIECIUICHHOE HACJIEJ0BaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHMBATh W HHTEPIPETHUPOBATh HMH(OpPMALMIO OHOJIOrHYECKOIro
COJIepKaHUs, BKJIIOYAOLIYIO TICEBIOHAYYHbIE 3HAHMSA W3 Pa3IMYHBIX HCTOYHMKOB (CpeacTBa
MaccoBOM MH(}OpMaLUY, HAyYHO-TIONYJIpHbIE MaTepUabl), ITUUECKHUE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHMCBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HHGOPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TPaMOTHO HCHOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOEHHs yueOHoro mnpeamera «buonorust»y 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAaHMHM COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HaYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIIMOHAIBHON IPaMOTHOCTH YeJIOBEKA JJIsl PEeILeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh CO/ICPKAHNE OMOTOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TTOMYJISIIHS,
reHo(OH/, OSBOJIOLMS, JBIXKYIIME CHUJIbl ((DaKkTOpbl) DBOJIOIUH, MPHUCTOCOOJICHHOCTh
OpPraHu3MOB, BHUJA000pa3OBaHHE, OSKOJOTHYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYIICHTHI, IIENH MUTaHUs, YKOJIOTHIYEeCKas MupaMuia, OnoreomneHos, ounocdepa;

yMEHHE Wu3laratb Ouonorndyeckue Teopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS SBOJIOINN ), 3aKOHBI ¥ 3aKOHOMEPHOCTH (3aposiieBoro cxoactsa K. M.
bapa, uepenoBanus Ii1aBHBIX HampaBieHMM M nyTeil sBomouuu A. H. CeBeproa, ydyeHus o
ouocdepe B. 1. BepHaackoro), onpeaensTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWUM, OpraHu3alus ¢ MpOBeAeHHE OHOJIOrHYeCKOro
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JKCIIEPUMEHTA, BBIIBM)KCHHE THUIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIETyEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHME JI€JIaTh BBIBOJIbI HA OCHOBAHUU II0JyYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIICISATH CYIIECTBEHHBIC MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0OBEKTOB: BUJIOB,
HOMYJIAUUHM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOreOLEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, NMPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOIMYECKUX (aKTOPOB Ha
OpraHM3MBbl, [IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOoBOpOTa BELIECTB M OHMOr€OXMMUYECKHUX LUKIOB B
ouocdepe;

YMEHHE NPUMEHATh IMOJTy4YE€HHBIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXAIOIIUX JIOJEH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOIIEH NPUPOIHON cpeae, MOHMMaHUEe HEOOXOAMMOCTH
MCIIOJIb30BaHUs JOCTUKCHUN COBPEMEHHOU onosoruu Ui palMoOHaIbHOTO
HPUPOIONOIIB30BAHUS;

YMEHHE pelIaTh 3JIEMEHTapHble OMOJOIMYECKHE 3a/laud, COCTABIIATh CXEMbl IepeHoca
BEIIIECTB 1 SHEPTUH B IKOCHCTEMax (I[eNy MUTAHUS );

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHbIE M MpPaKTUUYECKUue paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pyI0BAaHHEM;

YMEHUE KPUTHUYECKH OLIEHUBAaThb M HHTEPHPETHUPOBATH HH(OpMAIUIO OHOJIOTMYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE€ 3HAHUS U3 PA3JIMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOoW HMHGOpMAalMK, HAayYHO-IOMYJIIPHbIE MaTepuallbl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE U YCTHBIE COOOIIeHHs, 0000Imas
Ouosornyeckyro HHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/mm ———— Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 0Bpa30BATETBHbIE
padoThI padoTsI pecypcb
bubnunoreka LIOK
! buonorus kax Hayka 2 0 0-5 https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
2 JKuBbie cucTeMbl U UX OpTaHU3aLUS 1 0 0 https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB M CTPOCHHE KIIETKH 8 1 1 bubmorexa LIOK
P https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
4 KusHenesaTeIbHOCTh KICTKH 6 0 0 https://m.edsoo.ru/7f41c292
5 Pa3smHOXeHUe 1 HHIUBUAYATbHOE Pa3BUTHE 5 1 1 bu6nmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTE M1 U3MEHUNBOCTD 3 1 15 bubmmoreka IIOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnorexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bub6nmorexa LIOK
8 Pesepsroe Bpems ! 0 0 https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4
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11 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ S — Beero KOﬁHTpOJILHLIe Hpgucnmecxne 0BPA30BATETbHBIE
padoThI padoTbl pecypesr
1 DBOJIOIIMOHHAST OMOJIOTHS 9 0 1 ﬁggg?/ﬁeeﬁiorﬁ 17841074
) Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OpraHu3Mbl B OKpY’Karolias cpeaa 5 1 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 1 0 https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
> Peseproe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 3 25

[NPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* buosorus. 10 knacc. Ilaceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u nap.; Ilox penakuueii [Taceunuka B.B. Akiinoneprnoe o01iecTBo
«M3narenscTBO «IIpocBemenune

* buosorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; [lox penaknueii [Taceunnka B.B. AkiimonepHoe o0I1eCTBO
«M3narenscTBO «IIpocBemenune

METOAUYECKHUE MATEPHUAJIBI J1JI51 YUUTEJISA

buonorus. 10—11 xnaccel. ba3ossiii ypoBeHs. [loypounsie pa3paboTku.: yued. mocodue st
obmeobpasoar. opranuzanuii / B. B. I[laceunux, I'. I'. [lIsenios, T. M. EpumoBa. — 2-¢ u3.,
crep. — Mockaa : [Ipocsemenue, 2023. — 230 ¢. — (JIunus xusHm).

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubnuoreka [{OK
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Ipunoscenusn:

INOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KosmmuecTBo yacoB DJIeKTpOHHbIe HU(pPOBBIE
Ne ni/m Tema YpoKa B K()]-[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie 05pa3OBaTeJII>HbIe
cero padoTHI padoTHI pecypcbl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
) [IpaxTuueckas padora Ne 1 0 0.5 bubnnorexa [HOK
«Mcnonp30BaHue pa3IMYHBIX METOJIOB IIPH ’ https://m.edsoo.ru/863e6122
W3YYCHHH OMOJIOTUIECKUX O0BEKTOBY
3 buonornueckue cucTeMsl, MPOLECCH U UX 0 0 bubnnorexka [JOK
W3y4YEHUE https://m.edsoo.ru/863e6564
4 XHUMHYECKUM COCTaB KJIETKU. Boma u 0 0 bu6nmoreka [JOK
MUHEpAJIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benxu. CoctaB u cTpoeHue 0enkoB 0 0 https://m.edsoo.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
6 Tsyucrmie xaramHTIMEOROH oot 0 05~ buomorerallOK
M ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTaJia3bl)»
bu6mmorexa [IOK
/ Yrnesoppl. JIma s 0 0 https://m.edso0.1u/863e¢6870
bubmuorexa [JOK
8 Hyxknennosbie kucnotsl. ATO 0 0 https://m.edsoo.ru/863e6d5c
9 Hctopust u MeToAbl U3y4EHUS KIETKH. 1 0 bubnuorexa [JOK

Kunerounas Teopus

https://m.edso00.ru/863e6e88
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10 KieTka kak 11e10CTHas KHUBas CUCTEeMa 0
CrpoeHue 3yKapruoTHUYECKON KIIETKH.
JlabopaTtopHas pabota Ne 2 «M3yuenue Bubmiorexa [IOK
11 E;ﬁ%ii“; gggggﬂfi‘;ﬁEK;‘JL‘;‘(’)T&XHa 0.5 https://m.eds00.ru/863e6ff0
FOTOBBIX MUKPOTIPENAPATAX 1 1X https://m.edsoo.ru/863e716¢
OIIMCAHHEC
12 OOMeH BeIIECTB WM METa00IM3M 0 Egg;?/ﬁe£i0$/8 63e766c
bubmuorexa [JOK
13 PorocuHtes. XemoCHHTE3 0 https://m.edsoo.ru/863e7¢98
. bubnuorexa [JOK
14 JHepreTHiecKuid 0omen 0 https://m.edsoo.ru/863e7aae
’KuzHeHHbIN UK KISTKU. [leneHue
KJeTku. Muto3. JIlaboparopnas padora No
bu6nmoreka [JOK
15 3 «HabOaroneHe MUTO3a B KIIETKAX 0.5 https:/m.edso0o.ru/863e7dcd
KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOTpenaparax»
16 buocunres 6enka. Peakuus MaTpuuHOro 0 bubnuoreka [IOK
CHHTE3a https://m.edsoo.ru/863e796¢
bu6nmoreka [JOK
17 Tpancusiius — OuocunTes Oenka 0 https://m.edsoo.ru/863¢796e
18 HexkneTounsie GopMbl 3KU3HU — BUPYCHI 0 Egg;il/(;;e;iioi@ 63¢7540
bubmuorexa [JOK
19 ®opMbl pa3MHOKEHUSI OPIraHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 Meiios 0 https://m.edsoo.ru/863e7f4a
71 OO6pa3oBaHue U Pa3BUTHE MTOJOBBIX KJIETOK. 0.5 bubnuorexa [JOK

OmnonoTBopenue. JJabopaTopHas padora

https://m.edso0o0.ru/863e81b6
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Ne 4 «3yuenue cTpoeHUsI TOIOBBIX
KJIETOK Ha FOTOBBIX MUKpOIIpenapaTax»

22 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB 0 bubmmorexa [IOK

https://m.edsoo.ru/863e¢8436

73 I'enetnka — HayKa O HACJIEJACTBEHHOCTH U 0 bu6mmoreka [IOK
HM3MCHYMBOCTH https://m.edsoo.ru/863e8612

KOHOMEPHOCTH H BaHUs
24 iiaf)I/I(;HZK(f]I;. IS/[COHOF:I%JII)T/II,[H?{(?G 0 bubmorexa [JOK
https://m.edsoo.ru/863e8878
CKpEIIMBaHNE

75 JurnbpuiHoe ckpermuBanye. 3aKOH 0 bubnnorexa [HOK
HE3aBHCHMOI'0 HACJEA0BaHUS ITPU3HAKOB https://m.edso0o0.ru/863e89a4
CleruieHHOE HaclIeI0BaHHUE ITPU3HAKOB.

o
36| pespmmon wenompmmoron 03 Bumuorexa LIOK
’ https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y APO30(HUIIBI
Ha TOTOBBIX MUKpOMpErapaTax»

27 I'enernka nona. HacnenoBanue npu3HaKoB, 0 bu6nmoreka [JOK
CIICTUICHHBIX C TTOJIOM https://m.edsoo0.ru/863e8c60
NsmenuuBocts. HenacnencrsenHas
n3MeHYuBOCTh. JlabopaTopHas pabora Ne

3 6. N3yuenne MoaupuKaiMoHHON 0.5 bubnuoreka [IOK
W3MEHYUBOCTH, IOCTPOEHUE ' https://m.edsoo.ru/863e8efe
BapHAIOHHOTO PsAJia U BAPUAITHOHHOM
KpHBOW»

HacnencrBenHas ”3AMEHUYUBOCTb.

29 JlaGopatopnas pabora Ne 7. « AHanu3 0.5 bubmuorexa [IOK
MyTalMi y 1po30(UIIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTpenaparax»

bubmuorexa [JOK
30 Tenerika uenosexa 0 https://m.edsoo.ru/863e8d78
31 PeseprubIil ypok. O6001IEHHE TIO TEME 0

«HaC.]Ie[[CTBeHHOCTI: U U3BMCHYHUBOCTB
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OpraHUu3MOB)

32 Cenexkuus Kak HayKa v IIpoIecc 1 bubmoreia LIOK
https://m.edsoo.ru/863e9214
33 MeTtobl U JOCTUKEHUS CEICKIINHT 1 bubmuorexa [JOK
pacTEeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHosiorus kak oTpacib NPOU3BOACTBA 1 bubmorexa LHOK
https://m.edsoo.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne n/mm Tema YpoKka Beero KOHTPOJ]])HLIQ HpaKaneCKne OﬁpaSOBaTeJILHbIe
padoThI padoThI pecypcel
1 DBOJIIOLMS U METOJIbI €€ U3yUYECHUS 0 0 Eubmorexa IIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Butus npeacTaBicHui oo 0 0 bubnnoreka [JOK
HBOJIIOIIH https://m.edsoo.1u/863¢9570
bu6mmoreka [IOK
3 MukpodBostronHs 0 0 https://m.edsoo.ru/863e9cle
[onmynsAuus Kak 3eMeHTapHas eIMHULA
4 BUa 1 3BoIOIMHK. JlabopaTopHas pabora 0 0.5 bubnnorexa [HOK
Ne 1 «CpaBHeHuU€e BUIOB T10 ) https://m.eds00.ru/863e99¢6
MOP(OJIOTHIECKOMY KPUTEPHIO»
5 JIBUoKyIIME CUIIBI (3JIEMEHTapHbIE 0 0 bubnnoreka [JOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
6 EctectBennsblit 0TO0p U €ro Gpopmbl 0 0 Eggi?/ﬁ'e;iﬁ)'orlé/g 63e9ed0
Pe3ynbraTsl 3BOTIONNN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 Bup0o0Opa3oBanue. JlabopatopHas pabora 0 0.5 bubnuoreka [IOK
Ne 2 «Onucanue npucrnocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHusMa 1 €€ OTHOCHUTEIHLHOI0
XapaxkTepa»
8 Hampasnenus n myT MakpO3BOJTIOLIMHT 0 0 bubmorexa LHOK
https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOIIOLINN 0 0
10 HcTopus xu3HU Ha 3eMile U METOABI €€ 1 0
U3yYEHUs
11 ['unoTre3sl MPOUCXOKACHUS )KU3HUA HA 0 0 bu6mmoreka [IOK
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3emiie

https://m.edsoo.ru/863ea5ab

PazButue xu3Hu Ha 3emMIie Mo 3pam u

bubmuorexa [JOK

12 Tepuo1am 0 https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIOLIH
PacCTUTEIHHOTO U KUBOTHOTO MHpA. Bubmorexa LIOK

13 [TpakTuyeckas pabora Ne | <<H3¥‘-I€HHC 0.5 https://m.edsoo.ru/863ca8be
HCKOIMAEMbIX OCTAaTKOB pacTEHUI U
KUBOTHBIX B KOJUICKIIHSIX)

14 CoBpeMeHHasl cucTeMa OpraHu4ecKoro 0 bubnuorexa [JOK
MHpa https://m.edsoo.ru/863ea48e

bubmuoreka [JOK

15 DBOJIOIMS YeJIoBeKa (aHTPOIMOreHes) 0 https://m.edsoo.ru/863eac2e

16 JBwxymue cuibl ((hakTophI) 0 bubnnorexa [HOK
AHTPOIIOTCHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIUH BOJIOLIMH YEIOBEKA 0

18 Yenoseueckue pacsl ¥ IPUPOIHbIE 0 bub6nuoreka [IOK
aJlanTaluy 4eJoBeKa https://m.edsoo.ru/863eaea2
PesepBHelIil ypok. O6001IeHHE 110 TeMe

19 «BO3HMKHOBEHNE U Pa3BUTHE KU3HU Ha 0
3emiie»

20 DKOJI0rHUs KaK HayKa 0

1 Cpenpl OOUTaHUS U SKOJIOTHUECKUE 0 bubnmoreka [JOK
(hakTophI https://m.edsoo.ru/863eafec
AbGuoTtndeckue daxropsl. JJabopaTtopHas
pabota Ne 3. «Mopddonoruueckue

2 0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT 0.5 bubnuorexa [JOK
obutanus». JlaboparopHas padota Ne 4. ' https://m.edsoo.ru/863eb10e
«BrustHEE cBETa HA POCT M pa3BUTHE
YEpPEHKOB KOJIEyCa»

23 buotnueckue GpakTops 0 bubmorexa [IOK

https://m.edso00.ru/863eb348
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DKOJIOTHYECKUE XapaKTEPUCTUKHI
nonyJsiiud. [Ipaktudeckas pabora Ne 2

24 «IToacd€T MIOTHOCTH MOMYJIALIMI Pa3HbIX 1 0.5
BUJIOB paCTCHUIN»
25 Coo0rmiecTBa OpraHU3MOB — OHOIEHO3 1 0 Eggi?/ﬁﬁsi?rﬁ/g 63cb46a
bubnnoreka [HOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 0 https://m.e dS(EE).ru 1263cb46a
21 Dronommmeenae s, Caoiirsa 1 0 Bubmorera LIOK
https://m.edsoo.ru/863eb5fa
skocucreM. Cykueccust
28 [IpupoaHbIe 3KOCUCTEMBI 1 0
29 AHTpONIOTreHHbIE IKOCUCTEMBI 1 0
30 Bbuocdepa — rimobanbHas 3KocucTeMa 1 0 bubnnorexa [JOK
3emun https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 0 bubnnoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd16
32 YenoeuecTBo B Onochepe 3emnn 1 0
33 CocymiecTBoBaHUE TPUPOIBI U 1 0 bubnnoreka [JOK
4eJl0Be4eCTBa https://m.edsoo.ru/863ebale
34 PesepBHblIit ypok. O600111€HNE TEMBI 1 0
«Coo011ecTBa ¥ 3KOJIOTUIECKHE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOPAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

ChopMUpOBaHHOCTh 3HAHUH O MECT€ W POJM OHOJIOTHMH B CHUCTEME
HAY4YHOT'O 3HAHMsI €CTECTBEHHBIX HAayK, B (JOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPAa MU HAYYHOTO MHPOBO33PEHHUS; O
BKJIaJIE POCCHMCKMX U 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosiornu; (QYHKIMOHAILHOW TPAMOTHOCTH 4YEJIOBEKAa ISl PEIICHHS
KU3HEHHBIX 337124

YMeHHne pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB W
MOHATHI: KU3HB, KIETKA, OpraHu3M; MeTaboiu3M (0OMEH BELIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyssiius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErpOayKIIus),
HAaCJEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U PA3BUTHE

YMeHue uznaratb OMOJIOTHYECKHUEe TeOpUH (KJIETOYHAsi, XpPOMOCOMHAS,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IIEHTpaxX MHOrooOpasus M IMPOUCXOXKICHHS KYJIbTYpPHBIX
pactenuii H.I. BaBunosa), onpeaensaTh rpaHuIbl KX TPUMEHUMOCTH K
JKUBBIM CUCTEMAM

VYmenue BJIaACTb MCTOAaMM HAY4YHOI'0 IIO3HAHUA B Oouooruu
(Ha6J’IIO,I[eHI/Ie H OIHUCAHUC XUBBIX CHCTCM, IIPOLCCCOB H HBHCHHﬁ;
opraHnu3anusi u IMPOBCACHHUC 0100 HYSCKOTO OKCIICPUMCHTA,
BBIABHKCHHC THUIIOTEC3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HUCCICAYCEMBbIMH BCIIMYWHAMMU, 00BsACHEHHE MOJIYYCHHBIX PC3YyJIbTAaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/II\/’I, TGOpI/Iﬁ U 3aKOHOB; YMCHUC
ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYYCHHBIX pGSYJ'II)TaTOB)

VYMmenne BBIACIIATE CYHICCTBCHHBIC IIPU3HAKHM BHPYCOB, KIICTOK
OPOKApUOT U DYKApHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHU3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEIIECTB U
IIpeBpallleHNs] PHEPruu B KJeTKe, (POTOCHHTE3a, IIACTUYECKOTOo U
SHEPreTU4Yeckoro  oOMeHa,  XEMOCHHTEe3a, MHUTO3a,  Melo3a,
OIJIOJIOTBOPEHMsSI,  Pa3sMHOXKEHUS,  HMHIUBUAYAJIBHOTO  Pa3BUTHS
opraHusMa (OHTOTeHe3)

YMeHue [pUMEHATh TOJy4YEeHHble 3HaHUS AN OOBSICHEHUS
OMOJOTrMYECKHUX MPOLIECCOB U SIBJICHUM, IS MPUHATHS MPaKTHUECKUX
peleHHii B MOBCeTHEBHON KHU3HH B LIEJsIX oOecrieueHust 0€30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOIIOIEHUST HOPM
IPaMOTHOIO  TIOBEJIEHUS B  OKPYJKAIOLIEH MNPUPOAHOM  Cpexc;
MMOHUMaHHe HE00X0IMMOCTH MCIIOJIb30BaHUS JIOCTHKEHU I
COBPEMEHHOM OMOJIOTMM W OMOTEXHOJIOTMH Uil PalMOHAIBHOTO
MIPUPOIONOIB30BaAHUS

VYMmenune peuiatb 3JICMEHTAPHBIC TCHCTUYCCKUC 3aJadd Ha MOHO- H
,I[I/II‘I/I6pI/I,Z[HOC CKPCHIMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
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CXeMbl ~ MOHOTHOPHIHOTO  CKpEIIMBaHUS  JUIsl  MpEeACKa3aHus
HaCJIeTOBaHUsI PU3HAKOB Y OPraHU3MOB

VYMeHue BBIIONHATH JIAOOpAaTOpHBIE W NpPAaKTHYECKHE paboTHl,
coOmonate mpaBuia nHpu pabore C¢ ydeOHBIM U Ja0OpaTOPHBIM
o0opyI0BaHUEM

YMeHne KpUTHUYECKH OLEHHBATh W HWHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHMS
U3 pa3iauyHbIX UCTOYHUKOB (CMI, HayuHO-ONyJIsipHBIE MaTepUabl);
TUYECKHE AaclEeKThl COBPEMEHHBIX HCCIElIOBaHUM B Ouosoruwy,
MeIULHE, OMOTEXHOJIOTHH

10

11 KUIIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

YMeHue co3zaBaTh COOCTBEHHBIC MCbMEHHBIC M YCTHBIE COOOIEHMUS,
000011ast OMOJOTUUYECKYI0 MH(OPMAITUIO U3 HECKOJbKHUX HCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi

CdopmupoBaHHOCTh 3HAHUKW O MECTe U POJH OMOJIOTUU B CHCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPAa M HAYYHOTO MUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Ouosnoruy; (pyHKIMOHATBLHOM TPAMOTHOCTH YeNOBEKa ISl pelleHus
YKU3HEHHBIX 33]1a4

YMeHue pacKpblBaTh COJEpXKAHWE OMOJIOTMYECKUX TEPMHHOB U
MOHATUI: BHJ, TOIYJSIHS, TeHO(DOH/, SBOJIONMS, TBWKYIINE CHITBI
(paxtopsr) IBOJIIOLINH, MPUCIIOCOOTIEHHOCTh OpPraHHU3MOB,
BH1000pa3oBaHume, DKOJIOTHYECKHE (dhakTopslI, 9KOCHCTEMA,
MPOAYLICHTHI, KOHCYMEHTBI,  PEIyLEHTHI, Henu  MUTaHus,
9KOJIOTUYECKasl MUpaMKIa, OMoreoreHo3, ornocdepa

YMenue uznaratb OMOJIOTHYECKUE TEOPUH (IBOIIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYeCcKas  TEOpHUs  SBOJIIOLIMU),  3aKOHBI U
3aKOHOMEpHOCTH (3apojeimeBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiieHui u myteit 3somonnn A.H. CeBeprioBa, yueHus o
ouocpepe B.M.  Bepnaackoro), ompenensitb  IpaHUIBl  HX
MPUMEHUMOCTH K XKHUBBIM CHCTEMaM

YMeHue BrIajeTb METOJaMU HAYYHOTO TIO3HAHHUS B OHUOJOTHH
(HaOmro/IeHNe W OIMCAHMUE >KUBBIX CHCTEM, IPOIECCOB W SIBICHUM;
OpraHM3alys W TMpOBeAeHHE OHOJOTHYECKOTO  OJKCIIEPUMEHTA,
BBIBIDKCHWE  TUIIOTE3BI;  BBIABICHHE  3aBHCHUMOCTH  MEXIY
HCCIIeyeMbIMU BETMYMHAMH, OOBSICHEHHE MOTYyUYEHHBIX PE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHATHA, TCOPHUH W 3aKOHOB, yMCHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYUYEHHBIX PE3yJIhbTaTOB)

VYMenne BBIIENATD CYIIIECTBEHHBIC MpU3HAKU CTpOECHHS
OMOJIOTUYECKHX  OOBEKTOB: BHJIOB, MOMYJISAIHMH, TPOAYIECHTOB,
KOHCYMEHTOB,  PEAYIICHTOB,  OHOTCOIICHO30B M  DKOCHCTEM;
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0COOEHHOCTH IPOIIECCOB HACJIe/ICTBEHHOM U3MEHYMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHHW3MOB, JICHCTBUS OKOJOTHUYECKUX (AKTOPOB HA OpPraHU3MBI,
MepeHoca BEIIECTB U MOTOKA SHEPTHH B SKOCUCTEMaX, aHTPOIIOT€HHBIX
W3MECHEHUN B DKOCHCTEMaxX CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB U
OMOre0OXMMHYECKHUX IIMKJIOB B Onochepe

YMeHue TOpUMEHSTh TOJy4YeHHble 3HaHUS i OOBSICHEHUS
OMOJIOTUYECKHX IMPOIECCOB U SBJICHHMA, ISl MPUHATHS MPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOecrneueHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbsS OKPY>KAIOLIHX JII0JIEH, COOTI0IEHUS HOPM
rPaMOTHOTO  TIOBEJIEHUS B  OKpY’Kalolllell MPUPOAHON  cpeje;
MMOHUMAaHUE HE00X0IMMOCTH HCII0JIb30BaHUS JIOCTHKEHHIM
COBPEMEHHOM OMOJIOTUU JJIsl PALIMOHAIIBHOTO PUPOIOTIONH30BAHUS

YMeHue pemarb 3JeMEHTapHbIe OHMOJOTHYECKHE 33a/1a4H, COCTABIIATH
CXEMBI IepeHOoca BEIIECTB U SHEPTUU B 3KocucTeMax (L[enH MUTaHuUs)

VYMeHue BBINOJHATH JIAOOpPATOpHbIE M MpPAaKTUYeCKue pabdoTshl,
coOmonare mpaBwia Tpu pabore ¢ y4eOHBIM H JTaOOPATOPHBIM
o0opyI0BaHHEM

YMeHue KpUTHYECKH OLEHUBATh U WHTEPIPETHPOBATh MHGOPMAIUIO
OMOJIOTMYECKOTO COEPKaHUS, BKIIOYAIOUIYIO TICEBIOHAYYHBIC 3HAHUS
U3 pa3ianyuHbIX UcTOYHUKOB (CMMU, HayuHO-IONYJsSipHBIE MaTepUAIIbI);
paccmarpuBath riio0anbHbIe 9KOJIOTUYECKUE pOOJIEMBI
COBPEMEHHOCTH, (hOPMUPOBATH MO OTHOIICHHUIO K HHUM COOCTBEHHYIO
MIO3ULIUIO

10

YMeHue co3naBaTh COOCTBEHHBIE TMCHMEHHBIE M YCTHBIE COOOICHMUS,
0000111251 6MOJIOTrHYECKY0 UHPOPMAIIHIO U3 HECKOJIBKUX MCTOUYHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATHHHBINA anmapaT OHOJIOTHH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA
buonorus xak Hayka

buonorus — wayka o xuBoil mnpupone. Ponp Ouonoruu B (QopMHUpOBaHUU
COBpEMEHHOM Hay4YHOU KapTUHBI Mupa. CUcTeMa OMOJIOTHYECKUX HAYK

1.2

Meroabl MO3HAHMS KUBOM NpUPOABI (HAOIIOACHUE, SKCIEPUMEHT, OMHCAHHE,
U3MEpeHHe, Kiaccu(ukaus, MOJCIUPOBaHUE, CTaTUCTHYECKas oOpaboTka
JTAHHBIX )

JKuBBIe cCTEMBI U BX OopraHnu3anmsa

2.1

2.2

3.1

3.2

Xusble cucrembl (OMOCHCTEMBI) Kak NpeaMeT u3yudeHus Ouosioruu. CoiicTBa
OMOCHCTEM M UX pazHooOpas3ue

YpoBHH OpraHu3alii OHOCHUCTEM: MOJICKYJIIPHO-TEHETHUECKUH, KICTOYHBIH,
OpraHU3MEHHBbIH, MOMYJIALUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKH

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHKpO3JIEMEHThl. Bona u MuHepanbHble BemecrBa. @OYyHKIUMU BOAbI H
MHHEpaJIbHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMOTHYECKOTO OagaHca

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpBI OEJIKOB.
He3zameHnMble M 3aMeHUMBbIE AMHMHOKUCIOTHI. AMMHOKHCIOTHBIM COCTaB.
YpOBHM CTPYKTYphl O€IKOBON MOJIEKYJbI (IEpBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHe CBoiicTBa OenkoB. buomornueckue
(GyHKIMN OEJKOB.

®epMeHTHl — Ouosiornueckue karanusaropbl. CTpoeHue (epmeHTa: aKTHBHBIN
HeHTp, cyOcTtpaTHas cneunduynoctb. Kodepmentsl. Burtamunbsl. Otinuus
(epMEHTOB OT HEOPTraHUUYECKUX KaTaJIn3aTOpOB
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3.4

VYrneBoabl: MoHOcaxapuabl (TIHOKO03a, pubo3a U Ae30Kcupudo3a), aucaxapHbl
(caxapo3a, JaKTO3a) W TOJMCaxapuabl (Kpaxmai, TIJIMKOTEH, IIeJUII0JI03a).
buonoruueckue GyHKINN YTI€BOJOB.

Jiunuapl:  TpUrIIMUEpUAbl,  cTepouabl,  ¢ochomunuasl.  ['mapoduisHo-
ruapodoOHele cBoiicTBa. buonornueckue ¢ynkuum sunuaos. CpaBHeHUE
YIJIEBO/IOB, O€JIKOB M JIUMHJIOB KaK MCTOYHUKOB SHEPTUU

Hyxnennossie kucnotsr: /JHK n PHK. Hykneornisl — MOHOMEpBI HYKJIE€MHOBBIX

kuciotr. Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynkuun PHK. ATO:
CTpoeHHe U QyHKLIUU

3.5

[uTosorusi — Hayka o kietke. Kierounas teopusi. MeTopl H3y4eHUsl KJIETOK

3.6

Kretka kak menoctHas skuBasi cuctema. OOmIMe MPU3HAKKA KIETOK: 3aMKHYTas
HapyxHas memOpana, moiekynsl JJHK kak renermueckuii ammapar, cucTema
cuHTe3a OeJka

3.7

Tunsl KJIETOK: dyKapruoTUUYecKast U pokapuoTndeckas. OCOOEHHOCTH CTPOSHUS
nmpokapuoTHueckoil  kinetku. Kierounas creHka Oaktepuil. CrTpoeHue
JYKapUOTHYECKOW KJIeTKH. OCHOBHBIC OTJIMYMS PACTUTEIHHON, KUBOTHOU H
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I'pUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKAa, TJIUKOKAJIMKC, HX
¢byukiuu. [Inazmatuueckas memOpana, e€ cBoiictBa U pyHkuuu. L{uromnnazma u eé
opranouzipl. OHOMEMOpaHHbBIE OPraHOMJIbI KJIETKH: 3HJOIUIA3MaTUYeCKasi CETb
(BIIC), ammapar ['ombmxu, 1ru3ocombl. [loyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJIpUH, IAcTUAbL. [IpoucxoxaeHne MUTOXOHAPHUM W IUacTui. Buubl
wiactua. HememOpaHHble OpraHoubl KJIETKU: PUOOCOMBI, KJIETOYHBIA ILIEHTD,
PECHUYKH, KIyTUKUA. DYHKIIMK OpraHOUI0B KJIETKH. BriroueHus

3.9

SAnpo — perynaropubiii neHtp kieTku. CTpoeHue sifpa: sigepHas 000J0uKa,
KapuoIlUIa3Ma, XpOMATHH, SAPBIILIKO. XpPOMOCOMBI

3.10

TpaHcnopT BEHIECTB B KIIETKE

X(I/ISHGI[CSITCJIBHOCTB KJIICTKH

4.1

4.2

OOMeH BeIecTB, WM METa0oIM3M. AcCUMUIAIUS (TUIACTUYECKUIT OOMEH) |
IUCCUMWIALUS (SHEPreTHYecKuii oOMeH) — JB€ CTOPOHBI €IMHOrO Ipolecca
Metabonu3ma. Turmbl oOMeHa BemecTB: aBTOTPO(GHBIA U TeTepoTpodHbid. Pomb
(bepMeHTOB B OOMEHE BEIIECTB U MTPEBPAILEHUH SHEPIHH B KIIETKE

®orocunrtes. CBetoBas u TeMHOBas ¢a3bl porocunresza. Peakuuu dporocuHTesa.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS JKU3HH Ha 3eMile.
BnusHue ycnoBwii cpenbl Ha (OTOCHHTE3 UM CHOCOOBI TOBBIIICHUS €O
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHuHTe3. XEMOCHHTE3HpYIOIHe OakTepuu. 3HAYEHHE XEMOCUHTe3a s
KU3HH Ha 3emMJie
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OHepreTndyeckuii oOMeH B KieTKe. PaciiemnyieHue BeLIecTB, BBbIIEIEHUE U
aKKyMYJIMpPOBAaHHWE OHEPrHM B KIETKE. OTambl JHEPreTHYECKOro OOMEeHa.
I'mukomms. bpoxenune u ero Buabl. KuciopoaHoe okucieHue, WM KIECTOYHOE
npixanue. DPPEeKTHBHOCTh YHEPTETUIECKOTO OOMEHa

4.4

4.5

5.1

Peaknum marpuuHoro cuHtesa. ['enernueckas uapopmanus u JJHK. Peannzanus
reHEeTHYeCKO MHpopMalnuu B KieTKe. ['eHeTHYeckuil KOoJ M €ro CBOMCTBA.
Tpanckpunuus — marpuunblii cuare3 PHK. Tpancnsuust — 6uocunTe3 Oenka.
KonupoBanue amuHokucioT. Posie pubocom B 6GuocunTese Oenka

Hexnerounsle ¢opmbsl xu3Hu — BHUpychl. Mcropus otkpeitus BupycoB ([1.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS U JKU3HEIEATEIBHOCTH BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHHH, >KUBOTHBIX W UEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc ummynozaedunura yenosexka (BHUY) — Bo3dyaurens CII/a.
[TpodunakTuka pacnpocTpaHeHUs: BUPYCHBIX 3a00J1€BaHUI

PasMHOXeHUE U WHAUBUAYAJIbHOC Pa3BUTUC OPIraHU3MOB

Knerounslif 1MKJI, WIM SKU3HEHHBIH LUK KiIeTku. MHTepdaza U MUTO3.
[Ipoueccrl, nporekaromue B WHTepdasze. Permkanus — peakuuss MaTpU4YHOTO
cureza JIHK. Crpoenue xpomocoMmM. XpoMOCOMHBIM HabOp — KapHOTHII.
JluniouHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHIBI.
[{uTomornyeckue OCHOBBI pPa3MHOXKEHHS M HHIUBUAYAJIbHOIO Pa3BUTHS
OpPraHHU3MOB.

Henenne knetkn — wmuto3. Craaum murosa. Ilpouneccel, mpoucxonsuie Ha
pa3HbIX CTaAUIX MUTO3a. buonoruueckuii cMbIci MUTO3a

5.2

@dopMbl pa3MHOXKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buuel OGecronoro
pa3MHOXKEHHUS: JIeJIeHHe HaJBOe, IOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX,
CIopooOpa3oBaHuE, BEreTaTUBHOE pa3MHOXKEHHE. HckyccTBeHHOE
KJIOHHPOBAHHE OPraHU3MOB, €r0 3HAUEHUE ISl CEJIEKLIUU
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[TonoBoe pa3MHOXKEHUE, €T0 OTJIMYHUS OT OECTIOIOTO.

Meiio3. Craguu Meiio3za. Ilpouecchl, TPOUCXOIAIIME HA CTaausIX Meno3sa.
[ToBenenue xpomocom B mero3e. KpoccuHrosep. buonoruueckuid CMmbICIH MU
3HaueHue Meiio3a

I'amerorenes — mpoiiecc 00pa3oBaHMs MOJOBBIX KJIETOK y >KUBOTHBIX. [lojoBbIe
JKEJe3bl: CEMEHHUKU U SAMYHUKU. OOpazoBaHHE M Pa3BUTHE TOJOBBIX KIETOK —
raMmer (CrepMaro30mj, SUleKIIeTKa) — criepmMaToreHe3 u oorere3. OcoOeHHOCTH
CTPOEHMS SIMLIEKIIETOK U criepMaTo3ou10B. Omnonorsopenue. [laprenorenes

5.5

WunuBunyansHoe — pa3BuTHe  (OHTOreHe3).  OMOpHOHANbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKWBOTHBIX:
apoOiieHne, ractpyisnus, opranoreres. IlocramOpuonansHoe pazButHe. TuIbI
NOCTAMOPHOHAIBHOTO Pa3BUTHSA: MPsMOE, HENpsMoe (JMYMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
yPOZCTBa.

Poct u pazButHe pactenuii. OHTOreHe3 IIBETKOBOT'O PACTEHHUS: CTPOCHHE CEMEHH,
CTaJ1H Pa3BUTHSA

HaCJIeI[CTBeHHOCTB 1 USMCHYUBOCTb OPraHM3MOB

6.1

IIpeamer u 3apaun reHeTuku. Vicropus pa3sBuTHs T€HETUKU. BKiax poccHCKUX
U 3apyOexHbIX YYEHBIX B pa3BUTUE TEHETUKU. MeTonbl TI'eHETUKU
(THOPUIOTOTUIECKUHA, UUTOT€HETUYECKHU, MOJIEKYJISPHO-T€HETHYECKU ).
OcHoBHbIE TeHETHYECKUE NOHATHA. ['eHeTHuecKas CUMBOJIMKA, UCIIOJIb3yEeMas B
CXeMax CKpellrBaHUN

6.2

6.3

6.4

3aKOHOMEPHOCTH HAacJel0OBaHUsl IPU3HAKOB, yCTaHOBIEHHbIe [. Menaenem.
MounorubpuaHoe ckpeuiBaHue. 3aKoH e€AMHOOOpa3usi TUOPHUIIOB TEPBOTO
nokosieHus. [lpaBmwio noMuHHMpOBaHMs. 3aKOH pAacIUEIJIEHUs IPU3HAKOB.
I'umoTe3a unctoTsl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpuHoe ckpeluBaHue. 3aKOH HE3aBUCHUMOIO HAcJIEJJOBAaHMSI IPU3HAKOB.
[{uToreHeTnyecKkue OCHOBBI JUTMOPUAHOTO CKpEIIMBaHUs. AHaIU3MpYIOLIee
cKkpemBaHue. lcrnonp3oBaHuEe — aHATM3UPYIOLIErO  CKPEIIMBAaHUA  JUId
oIpeJieJIeHUs] TeHOTUIa 0coOU

CueruieHHoe HacienoBaHue mpu3HakoB. Pab6ora T. Moprana mo cuenjieHHOMY
HACJIEOBaHUIO TIeHOB. HapymieHwe cCoeIUIeHMs TEHOB B pe3yJbTare
KpOCCUHIOBEpAa. XPOMOCOMHasi TEOpHs HACIEACTBEHHOCTU. I'eHeTHueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONIpENENeHHE Moia. AyTOCOMBI W TIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHele M TreTeporaMmeTHsle OpraHu3Mbl. HacimenoBanue
IIPU3HAKOB, CLICIUIEHHBIX C I10JIOM

N3menunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACIIECICTBEHHAs.
Ponep cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(UKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBII psii M BapUallMOHHAs
kpuBaid. Hopma peaknum npusHaka. KoinmdecTBEHHbIE U KadeCTBEHHBIE
MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIM(PUKAIIMIOHHOW H3MEHUYHUBOCTH

6.5

HacnenacTBennass, WM TeHOTHNHMYECKas, HW3MEHYMBOCTh. KOMOWHATHUBHAS
W3MEHUYMBOCTh. Melo3 W TONIOBOM TMpolecc — OCHOBa KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHbIE XPOMOCOMHBIE, TEHOMHbIE. HacToTa U NpUYnHBl MyTalui. MyTareHHsle
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HACIEACTBEHHON n3MeHunBoctu H. 1.
BasuiioBa
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6.6

7.1

7.2

7.3

11 KJIIACC

Kona

I'eneTnka uenoBeka. KapI/IOTI/IH yejioBeka. (OCHOBHBIE MECTOABI TCHCTHKU
YeJIOBEKA: reHeaJornuecKui, OJIM3HELIOBEIN, IIUTOrCHETHYCCKHI,
OMOXMMHUYECKUH, MOJEKYIsIpHO-TeHeTHYecKuid. COBpeMEHHOE OmpeaeeHue
TeHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomorieio [IIP-ananu3a. HacnencrBeHHble 3a00JieBaHUSI YEIOBEKA: T'CHHBIC
00s1e3HHu, 00JIE3HH C HACIEACTBEHHON MPEeapacioyioKeHHOCTbIO, XPOMOCOMHBIE
6one3nn. ComaTtuyeckue W TEHEpaTUBHbIE MyTanuu. [IpHHIUIBI 370POBOTO
o0pa3a KU3HH, JUATHOCTHKH, NPOMUIAKTUKA U JIEYCHHS] TEHETUYECKUX
Oone3nell. MeMKO-reHeTH4ecKoe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEIUITTHCKON
TeHETUKH B MPEAOTBPAILIEHUH U JICUCHUH TeHEeTUYECKUX 3a00JIeBaHUI YelloBeKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenekiusi KaKk Hayka W IIpolecc. 3apOoXACHUE CEJIEKIUU U JOMECTHKAIUS.
Yuyenne H.M. BaBunoBa o0 T1ieHTpax NPOUCXOXKIECHUS W MHOTO0Opasus
KYJbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXO0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,
opoJa, MTaMM

CoBpeMeHHbIE METObl CeNeKIUH. MaccoBbId M WHIANBUAYAIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHUH M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpemuBaHue — WHOpuAMHT. Yuctas nuHus. CKpelMBaHUE YUCTBHIX IJTUHUM.
I'eteposuc, nnm rubpuanas cuna. HepoacTBeHHOE CKpelMBaHue — ayTOPHIMHT.
Otnanéunas rtubpummsanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHes H
MOJyYECHUE MOJIUIIIONAOB. JlOCTH)KEHUS CEJNEKLIMU PACTEHUM, >KMUBOTHBIX U
MUKPOOPraHU3MOB

buoTtexHosiorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanua pexkomOuHaHTHOM JIHK m Ttpancrennsix opranumsmon. Kierounas
nixkeHepus.  Kiierounsle  KynbTypbl.  MUKpPOKIOHAJIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTHBHBIX  CEJIbCKOXO35MCTBEHHBIX
OpraHU3MOB. ODKOJIOTHUECKHE W dTHdyeckue npoosembl. MO — reHeTHuecku
MOANGUIIUPOBAHHBIE OPTAHU3MBI

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

OBOJIIOIMOHHAS OMOJIOTUSA

1.1

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  »Boarouuu.  [laneoHToslorMyeckue:  MOCIENOBATEIbHOCTD
II0sABJICHUA BHJOB B MMaJ€OHTOJIOTHIECKOM JICTONMHUCH, TCPEXOAHBIC q)OpMI)I.
buoreorpaduyeckue: cxonctBo u paznuuue (ayH U (Qirop MaTepukoB U
OCTPOBOB. DOMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IN4Msi SMOPHOHOB Pa3HbBIX BUIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTMYHBIE, AaHAJIOTUYHBIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoJEKyIIpHO-ONOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OIMYEeCKHX MyTell y Bcex
OpPraHu3MOB

1.2

OpomonvonHass  teopuss Y.  JlapBuHa. IIpenmoceulku  BO3HMKHOBEHUS
JapBUHU3MA. JIBHXKYIIME CHUJIBI 3BOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE NPU OIPAHHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS N3MEHYMBOCTb,
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6opb0a 3a CcylecTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3

1.4

1.5

Cunrernueckass Tteopust sBomouuud (CTD) u  OCHOBHBIE €€ IOJOXKEHHUS.
Muxkpossosronust. [lomynsanus kak eqMHULA BUAA U SBOJIIOLUT

JBmwxyume cuibl ((pakTophl) SBONIOLMU BUIOB B Tpupoie. MyTalMOHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTh. llomynsiuoHHBIE BONHBI U Jpeid
reHoB. M3omsnust u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOIuUi (akTop
sBOMIOLINU. DPOPMBI €CTECTBEHHOI'O 0TOOPA.

[TprucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ylnbTaT d3Bomouuu. IIpumepsl
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMOp(03bl U HAMOAAANTALINY.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHOBHBIE (hOpMBI BUI000pa30BaHUS:
reorpaguueckoe, 3K0JI0rHuecKoe

MaxkposBomtorusi.  Dopmbel  3BoJOLMU:  (UIETUYECKAs,  JUBEPreHTHas,
KOHBEpIreHTHasl, napasuienbHas. HeoOpaTuMocTh 3BONIOIHMN

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuHble MPENCTABICHUS O 3apOXKIACHUM KU3HU. HayuyHble runoresbl
BO3HUKHOBEHHUS >KHM3HM Ha 3emsie: a0uoreHe3 M MaHCHEpMHs. XUMHUYECKas
SBONIONHUSA. ODKCIEPUMEHTAIBHOE TMOATBEPXKICHUE XUMHUYECKONW IBOJIIOIUH.
Hauanpabie sTanbel Ouosormdeckoit spostonuu. ['mnoresa PHK-mupa. IlepBbie
KJIETKH U MX 3BOJIIOLMA. POPMUPOBAHUE OCHOBHBIX I'PYIIT dKUBBIX OPTaHU3MOB

2.2

Pa3Butne xusHu Ha 3emiie mo spam U nepuojam. Karapxeil. Apxeiickas u
nmporepo3oiickas dpel. [lanmeosoiickas 3pa u e€ mnepuoAbl: KeMOPUICKUH,
OPJIOBUKCKHW, CUJIYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHbIM, MEPMCKHIA.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBbIN, OPCKUA, MEJIOBOM.

KaiiHo3oiickass 3pa u €€ mepuoabl:  MaJCOre€HOBBIM,  HEOTCHOBBI,
AHTPOIIOI'€HOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHX IPOLIECCOB.
OcCHOBHBIE 3TaIbl IBOJIOLUN PACTUTEIBHOIO U JKUBOTHOI'O MUpa. ApoMOp(o3bl y
pacTeHui M KUBOTHBIX. llosiBIEeHMe, pacuBeT M BBIMUPAHHE TPYIIl KUBBIX
OpPraHHU3MOB

23

Cucrema OpraH”u4eCcKOoro Mupa KakK OTpaKCHUC SBOJIIOINU. OcHOBHBIC
CUCTCMATUYCCKUC I'PYIIIBI OPTraHU3MOB

24

2.5

DOBonronus 4ejaoBeKka. AHTPOIOJIOTHs Kak Hayka. Pa3BuTue mpencTaBieHHH O
MIPOUCXOXKACHUU 4eJoBeka. MeToabl u3yueHHs aHTpornorenesa. CxojicTBa U
pa3nuyus YyenoBeKa U )KUBOTHBIX. CHCTEMaTHIECKOE MOJIOKEHHIE YeTIOBEKa.
JBwxyue cuibl (GpakTopbl) aHTpornorenesza. HaciencTBeHHas M3MEHYMBOCTD U
€CTeCTBEHHbI 0TOOp. OOIIecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJIEHHE OPYIUil
TPYyAa, MBIIIJICHUE, peYb

OcHOBHBIE CTaAMM W BETBHM JBOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YeoBek
yMenblid, YemoBek mnpsMoxonsdmui, YenoBek HeaHAEpTaIbCcKui, Yenosek
pa3yMHbIii. Haxoaku MckomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHMSA, 00JacTb
pacrpocTpaHeHusl, 00bEM FOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYAHs

2.6

3.1

Yenoseueckue pacbl. OCHOBHBIE OOJIbIIIME pachl: €BpONeouIHas (eBpaszuiickas),
HErpo-aBCTpPaJIONIHAS (9KBaTOpHANIbHAS), MOHTOJIOUHAS (a3uarcko-
amepukaHckasi). UepTbl MpUcnocoOIeHHOCTH MPeICTaBUTENEH YeTOBEUECKUX pac
K YCJIOBUSIM CylllecTBOBaHMs. EquHCTBO yenoBedeckux pac. Kputuka pacusma
OpranusMsbl 1 OKpysKarolas cpeaa

DKOJIOTHS KaK Hayka. 3aJladyd M pas/elibl dKOJOTUH. METOIbl 2KOJIOTHYECKUX
UCCIIeIOBaHUM. DKoIornyeckoe MupoBo33peHue. Cpenbl 0OUTaHUsI OPraHU3MOB:

BOAHAsA, HA3EMHO-BO3AyIIIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCEHHAA
38




3.2

Okonornyeckue  ¢axtopsl. Knaccupukanuss — sKomorudeckux  (pakTopos:
abmoTnueckne, OMOTHYECKHE W aHTPOIOTeHHBbIC. JleHCTBHE HSKOIOTMYECKUX
(hakTOpOB HA OPTAHU3MBI
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AbGunornueckue (pakTopel: CBET, TeMIleparypa, BIAKHOCTh. DOTONEPHOAM3M.
[IpucnocoOnenus OpraHu3smMoB K  JEMCTBUIO  aOMOTHYECKUX  (AKTOPOB.
buonornueckue puTMsl

3.4

buornueckue ¢akropbl. Buasl OMOTHYECKHMX B3aMMOICHCTBHI: KOHKYpEHIUS,
XHMITHUYECTBO, MAPA3UTU3M, MYTyalu3M, KOMMEHCAIN3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCaJU3M, HEWUTpanu3M. 3HaueHue  OUOTHUECKUX
B3aMMOJICHCTBHIA JJIs CYIIECTBOBAHUSI OPTaHU3MOB B ITPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE  XapaKTEpUCTUKU  momyysauuu.  OCHOBHBIE — ITOKAa3aTelH
MOIYJIALMHU: YUCIEHHOCTb, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanus. JJMHaMuKa YUCICHHOCTH ITOIYJISILUU U €€ peryssauus

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

CoobmiecTBOo OopraHn3MoB — OwuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBAs,
NPOCTpaHCTBEHHAsA, Tpoduyeckas (mumesass). Buapl-momunantel. CBsi3u B
ouoreHos3e

4.2

Okonornyeckue cucreMbl (9Kocucrembl). [lomarme 00 dKkocucreme U
ouoreoneHo3e. DYHKIMOHAIbHbIE KOMIIOHEHTBHI 3KOCHCTEMBI: MPOJYLEHTHI,
KOHCYMEHTBI, peylieHThl. KpyroBopoT BeliecTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckne (nuieBble) YpOBHH 3KocuUcTeMbl. IluiieBble nenu u CeTw.
OcHOBHBIE TOKAa3aTEeIM AKOCHUCTEMBI: Ouomacca, MPOAYKIHA. OKOJIOTMYECKHUEe
NUPaMUAbL:  HPOAYKLUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM:
YCTOWYMBOCTb, CaMOperyJisiius, pazsurue. Cykueccus

4.3

[Ipupoanbie 3K0CHCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMa XBOMHOTO MU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTeHHBIE 9KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KkocHCTEMBI.
Bronornveckoe n X03HCTBEHHOE 3HAYCHHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (aktop ycroiumBocTH dkocucteM. CoxpaHeHue
OMOJIOTMUECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Ouocdepe. I'paHuilsl, cocTaB U CTPYKTypa
ouoctepsl. XKuBoe BemectBo u ero ynkuuu. OcobeHHOCTH OUOChEpPh Kak
r100anbHOM 3KOocHCTeMbl. JIMHAMHYeCcKOe paBHOBECHME M oOOpaTHasi CBsI3b B
o6uochepe. KpyroBopoTsl BemiecTB U OHOI€OXMMHUYECKHE LUKIBI 3JIEMEHTOB
(yrnepona, azora). 30HaIbHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE M3MEHEHHUs B Ouocdepe.
I'mobGanpHBIEC HKOIOTHYECKHE TTPOOIIEMBI.

OcHOBa palMOHAJIBHOTO  YIpaBJICHUS MPUPOAHBIMH pecypcaMd U HUX
ucrnoib3oBaHue. JloCTHkeHUs: OMOJIOTHH U OXpaHa MPUPOIBI
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OneHouyHble MaTepUaibl (I€MOHCTPAIMOHHBIE BAPUAHTHI)

Crnenndukanyus KOHTPOJILHOH padoThI 10 OMOJIOTHH
s ydammxces 10 kiaccon

1. Haznayenue padoThl (KOHTPOJIbHASL padOTa IPOBOAUTCS C LIEIbIO ONPEAEIICHUS YPOBHS
3HaHu# yyamuxcs 10 kimaccoB).

2. CTpykTypa padoThl.

Kaxnplii BapraHT AMAarHOCTHMYECKOW pabOThI cocToMT W3 26 3amanmii: 20 3amaHuil C
BBIOOPOM

OJTHOTO TPAaBHJIBHOTO OTBETAa, 6 3aJaHMii ¢ BHIOOPOM HECKOJIBKHX BEPHBIX OTBETOB, Ha
YCTQHOBJICHME COOTBETCTBHSI W  ONpEAEICHHE IOCJIEAOBAaTEIbHOCTH  OMOJOrMUYECKUX
00BEKTOB, MPOIIECCOB U SIBJICHUH.
3. Bpemsi BbInoJIHeHNs1 pa0oThI.

Ha BeinonneHnue Bcell KOHTPOJIbHOM paboThl 0TBOANUTCS 40 MUHYT.

4. YcaoBus npoBedeHNs] BXOAHOH KOHTPOJIbHOWH PadoThl, BKJIKYAsA J0NOJHUTEIbHbIE
MaTepHaJibl M 000py10BaHHe.

IIpn npoBeneHun pabOTHI AOIMOJHUTENBHBIX MAaTEpUANOB U O0OpYIOBaHUI He
Tpedyercs. OTBETHI Ha 3a/IaHMsl YUYaIIUECs 3alUChIBAIOT B OJIAaHK OTBETA.

5. Cucrema onleHMBaHMSA OT/AEIbHBIX 32/1aHUI U padoThI B LIEJIOM.
3aganui ¢ 1 mo 20- ouenuBaercs B 1 Gamu.

3aganus ¢ 21-26 - orieHuBaroTCs B 2 Oania
6. Pacnpenesienue 3aaHWii BXOJAHOW KOHTPOJIbHOW PpadoTbl MO COAEP)KAHMIO U
NPOBEPSIeMbIM YMEHHAM.

BxogHast KOHTposibHas paboTa MO3BOJSET OLCHUTh CTENEHb OCBOEHUS Y4eOHOTro
MaTepuaia rnpu ucrnoiab3zoBaHuu J00ex YMK no 6uonoruu.

PacnpenesieHue 3ajaHnii 10 OCHOBHBIM CO/IepPKATEJIbHBIM 0JIOKAM y4eOHOro Kypca
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Koabi TeMbl pa3aesioB Kypca 0M0J0THA Yucno 3axanuid
TeMbl
1 BbuoJsiorns kak Hayka. MeTroabl 0M0JI0THH
1.1 | buosiorust kKak Hayka. MeTo bl U3y4YEHUsI )KUBBIX 4
OpraHU3MOB
2 IIpu3HaKu ;KUBBIX OPraHU3MOB
2.1 | Kietka — eUHULIA CTpPOCHHUS, 6
JKU3HEACSTEIIbHOCTU U Pa3BUTHS OPraHU3MOB
2.2 | Ilpu3naku opranu3moB. HaciencTBeHHOCTh U 2
M3MEHYMBOCTh — CBOMCTBA OPraHU3MOB.
2.3 | CymHOoCTh OMOJIOTUYECKUX MPOIIECCOB 3
3 Cucrema, MHOTroo0Opa3ue 4 3BOJIOLNS KUBO
NMPUPOABI
3.1 | HapctBo I'pu6sL. IlapcTBo PacTenus. 1
3.2 | Yyenue 00 IBOIOIMN OPraHUYECKOTO MHUpa. 3
4 B3auMocBsI3M OpPraHu3sMoOB U OKpYKawowei
cpenbl
4.1 | Bnusiaue  9Konormdeckux — (akTopoB  Ha 4
OpTaHU3MBI.
4.2 | DxocUCTEMHAasl OpraHu3alus KUBON IPUPOIBIL. 2
4.3 | buocdepa — rmobanpHas sSKOocUCTEMA. 1
Hroro 26

Koaudukarop BX0aHOI KOHTPOJIBHOI PadoThI 10 0MOJIOTHH

s yqammxes 10 kiiaccos.
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(Mcnonb3oBanbl 0003Ha4YCHHS THNA 3aaHui: B — 3amanne ¢ Be1Oopom oTBeTa, K —

3aJJaHue C
KpaTKUM OTBETOM, P — 3a7aHue ¢ pa3BEPHYTHIM OTBETOM.)
Ne YpoBenb, Tumn Ili1anupyemble pe3yJabTaThbl IIpoBepsiembie yMeHMsI Kon
3ajaHus |3aJaHMsA| 3aJaHus
1 bY B buonorus kak Hayka 3HaTh U MOHUMATh 1.1
IIPU3HAKN OMOJIOTMYECKUX
00BEKTOB
2 bY B [Ipu3Haku KUBBIX OPraHU3MOB 3HaTh U MOHUMATh 1.1
IIPU3HAKN OMOJIOTHYECKUX
00BEKTOB
3 bY B MeTo bl U3yUYeHUsI )KUBBIX 00BEKTOB 3HaTh ¥ NOHUMATh 1.1
IPU3HAKU OMOJIOTUYECKUX
00BEKTOB
4 bY B YpOoBHU OpraHu3alyy )KUBOW MaTepun 3HaTh U NOHUMATh 1.1
IPU3HAKU OMOJIOTHYECKUX
00BEKTOB
5 bY B Kierka — eqununna crpoenus, 3HaTh ¥ NOHUMATh KJeTouHoe | 2.1
KHU3HEIEITEIHOCTH U Pa3BUTHS CTPOEHHUE OPraHU3MOB KaK
OpPraHHU3MOB JI0Ka3aTeNbCTBO MX
pOJICTBA, €AWHCTBA >KUBOU
IPUPOJIBIL.
6 bY B Paznoo0Opazue opranusmoB. Bupycsl 3HaTh U IOHUMATh CTPOCHHE
U KU3HENIEATEIIbHOCTh 2.1
OpraHu3MOB
7 bY B Knerounas teopus 3HaTh MOJIOKEHUS KIETOYHOM | 2.1
TEOpUHU
8 bY B Jlenenue KIeTku 3HaTh ¥ NOHUMATh cTpoeHue | 2.1
U )KU3HENEATEIbHOCTh
OpraHu3MOB
9 bY B XUMHYECKUH cOCTaB KiIeTKU. DyHKINH 3HaTh ¥ NOHUMATh cTpoeHue | 2.1
OpPraHUYECKUX BEIECTB U )KU3HEIEATEIbHOCTh
OpraHu3MOB
10 bY B CrpyKTypHast opranuzanus KJIeTKU 3HaTh ¥ NOHUMATh cTpoeHue | 2.1
U )KU3HEIEATEIbHOCTh
OpraHu3MOB
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11

bY

OCHOBHBIC TTOHSTHS T€HECTUKHI

3HaTh ¥ MIOHUMAaTh OCHOBHBIC
3aKOHBI ITCHCTHKH

2.2

12

bBY

HN3MeHYUBOCTH OpraHnu3mMoB

BBISIBJISITh H3MEHUYHBOCTD
OpPTaHU3MOB,
MIPUCTIOCOOICHUS
OpPraHu3MOB K Cpe/ie
00UTaHUS, TUIIBI
B3aHMMOJCHCTBHUI

Pa3HBIX BUJOB B IKOCUCTEME

2.2

13

bY

OCHOBBI 3BOJIIOLIMOHHON TEOPUU

3HaTh OCHOBOIIOJIOKHUKOB
KJICTOYHOU T€OpUHU

3.2

14

bBY

JiBmxyiue (pakTopbl HBOJIOLUN

3HaTh OCHOBHBIC BHKYIIHE
(hakTOpPHI BOJIOIUU

3.2

15

bY

BzaumooTtHomenus OpraHu3MoB

BroiaBaaTs TUIBI
B3aUMOJIEVCTBUS
Pa3HBIX BUJOB B 9KOCUCTEME

4.1

16

bY

Dkojoruveckue (pakTophl.

3HaTh NPUCTIOCOOTICHUS
OpPraHU3MOB K Pa3INYHbIM
HKOJIOTHYECKUM (haKTOpam.

4.1

17

bY

[TpupoaHbie coobiecTBa

3HaTh HKOCUCTEMHYIO
OPTraHU3ALMIO JKUBOKU
MIPUPOJIBIL.

4.1

18

bY

KoMmnoHEeHTBI SKOCHUCTEMBI

3HaTh PoOJIb MPOU3BOAUTENEH,
noTpeduTeneit u
paspyLuTenein
OpPraHMYECKHX BEILECTB B
HKOCUCTEMAX

4.2

19

bY

Ilenu nutanus

3HaTh PoOJIb MPOU3BOAUTENCH,
notpeduTteneit n
paspylurenein
OpPraHMYECKHX BEILECTB B
HKOCUCTEMAX

4.2

20

bY

buocdepa. KpyroBopor Bemiects B
pHUpoJIe

3HAaTh U IIOHUMAThb
KPYTOBOPOT BEIIECTB U
[IPEBpALLEHUE YHEPTUU B
ouocdepe

4.3

21

Cucrema 1 MHOroo0Opasue >kMuBOH
IIPUPOJIBI

YMeTh 0OBSICHITH POJICTBO,
OOIIHOCTh MIPOUCXOXKACHUS U
ABOJIIOIUIO PACTCHUI

1 )KMBOTHBIX

3.1

22

[TpucnocoOaeHHOCTh OPraHU3MOB

BBISIBJISITH MPUCTIOCOOTICHUS
OpPTaHW3MOB K CpeJie
0OMTaHMS, TUIIBI
B3aUMOJICUCTBUS

4.1
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Pa3HBIX BUAOB B 9KOCUCTEME

23 B Knerounsiit MeTabonusm 3HaTh U OHUMATh CYLIHOCTH | 2.3
OMOJIOrMYECKUX MTPOLIECCOB
24 B CrocoOblI UCTIOB30BaHUS SHEPT U 3HaTh ¥ MOHUMATh CYIIHOCTh
OpraHu3sMamu OMOJIOTMYECKUX MPOIECCOB 23
25 I1 B VY cnoxHEHNE paCTeHNUN U KUBOTHBIX B YMeTb 0OBSACHATD 3.2
9BOJIIOLUH YCIIO’)KHEHHE
pacTeHUHM U IKUBOTHBIX B
IpoLecCe IBOJIIOLIUU.
I1 B YMmenue paboraTh C TEKCTOM 3HaTh U NOHUMATh CYLIHOCTh

OHOJIOrUYECKOI0 COACPIKAHUA OMOJOrHYECKUX IpoueccoB

Kpurtepun oueHnBanus:

«5» «4y «3»

32-27 6amioB 27-22 6aiia 21- 16 GamoB

KonTtpoabHnas pa6ora no ouosioruu. 10 knace
Bapmuanr 1.

1. Kakast Hayka n3y4aeT HCKOMaeMbIe OCTaTKH BRIMEPIITUX OPTaHU3MOB?
1) cucrematuka 3) reneTruka
2) sMmOpuonoTUs 4) maneoHTOJOTHS
2. Kakoe cBOICTBO XapaKTepHO JJIsl )KUBBIX TEJ MPUPO/IbI — OPIaHU3MOB, B OTJIMYUE OT
00BEKTOB HEKUBOM MPUPOIBI?
1) pUTMHUYHOCTH 3) pa3apakuMocTh
2) JABWXKEHUE 4) poct
3. Kak nazpiBaercs meron M.I1. I1aBnoBa, mo3BOJIMBIINI YCTAHOBUTH PEPICKTOPHYIO
MIPUPOTY BBIJIEIICHUS JKEITyI0YHOTO CoKa?
1) nabmronenwue 3) SKCIepuMEHTaIbHBII
2) omucaTeNbHbIN 4) MonenupoBaHUE
4. Kakas u3 nocienoBaTebHOCTEN MOHATHI OTpaXkaeT OCHOBHBIE YPOBHHU OpraHU3aluu
opranu3ma?
1) opras- TKaHU - OPraHU3M - KJIETKH - MOJIEKYJIbI ~-CHCTEMbI OPTaHOB
2) MOJIEKYJIBI - TKAaHU- KJIETKH -OpPTaHbl - CHCTEMBI OPTaHOB - OPTaHU3M
3) MOJIEKYIIbI - KJIETKH- TKAHH - OPraHbl - CACTEMbI OPIaHOB -OPTaHU3M
4)cucteMa OpraHOB- OPTaHBI - TKAHU - KIIETKA -MOJICKYJIbI ~-OPTaHU3M - KIETKH
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5. MUTOXOHIpYH OTCYTCTBYIOT B KJIETKaX
1) poiObI-nionyrass  2) ropoJICKOM JIACTOUKH
3) Mxa KyKyIIKAHa JbHa 4) OakTepuu cTadUIOKOKKA
6. Y BupycoB npoiecc pa3MHOKEHUS IPOUCXOANUT B TOM CIIydae, €CIi OHU
1)BCTyMmarOT B CHMOMO3 C PACTCHUAMU
2) HaXOJIATCS BHE KJIETKH
3) mapa3suTHpYIOT BHYTPHU KUILIEUHON NAJTIOUKU
4) nmpeBpalatoTCs B 3UTOTY
7.O1HO U3 MOJOKEHUN KIIETOYHOW TEOPHUH 3aKJIF0UAETCA B
1) pacTuTenbHBIE OPIraHU3MBI COCTOSIT U3 KIETOK
2) ’KMBOTHBIE OPraHU3MbI COCTOSIT U3 KJIETOK
3)Bce HU3ILIME BBICHIME OPTaHU3MbI COCTOAT U3 KJIETOK
4) KJeTKH OpraHU3MOB OJMHAKOBBI [I0 CBOEMY CTPOCHMIO U QYHKLHAM
8. B spe kiieTku mcta TomMata 24 XxpoMocoMbl. CKOJIBKO XpOMOCOM OYJIET B siApe KIETKU
KOpPHS TOMAaTa Iocje ee eleHus?
1) 12 2)24 3)36 4)48
9. Monekynbl AT® BBITOTHSIOT B KJIETKE (QYHKITHIO
1) 3a1uThl OT aHTUTENl  2) TPaHCIIOPTA BELIECTB
3)kartaiuzarop 4)akKkyMyJIsTOpa SHEPIUn
peakuuu
10. K sykaproram OTHOCSTCS
1) xunIeyHas najodka 2) ameba
3)xoJiepHBIi BUOPHOH  4) CTPENTOKOKK
11. Kakue reHsl nposBIIIOT CBOE IEHCTBUE B IEPBOM TMOPHUIHOM MOKOJIEHUU?
1) amnenpHBIC
2) IOMHHAHTHBIC
3) peneccuBHbIC
4) cuerieHHbIE
12. PerynsipHable 3aHATUS PU3NUECKOM KyJIbTYypOi CIOCOOCTBOBAIM YBETUUYEHUIO MKPOHOXKHOMN MBIIIIBI
IIKOJIBHUKOB. DTO U3MEHYHUBOCTh
1) myranuoHHas
2) TreHoTHNHYecKas
3) MomuduKanuoHHAas
4) KoMOMHaTHBHas
13. Y4eHnue o IBHKYIIUX CUJIaX IBOJIOLUN CO3/aT
1) Kau barucr 3) Yapnsz dapBuH
Jlamapk 4) Xopx broddon
2) Kapn Jluneit
14. HacnencTBeHHas M3MEHUYMBOCTb, O0pb0a 3a CyIIECTBOBAaHHE U €CTECTBEHHBIN 0TOOp — 3TO
1) cBoiicTBa KUBOU MPUPOIBI
2) pe3ynabTaThbl 3BOJIOLUN
3) IBMXKYIIKE CHIIBI 3BOJTIOLUU
4) OCHOBHBIE HaNpaBJIECHUS 3BOIIOIUN
15. IIpumepom B3aMMOOTHOIIEHUH Napa3uT-X035IMH CIIyKaT OTHOLIEHUS MEXTY
1) numaitHukoM u Gepesoit
2) NATyHKOW U KOMapoMm
3) pakoM-OTIIETbHUKOM U aKTHHUEH
4) 4YenoBeUECKOW acKapuI0N U YeITOBEKOM
16. Kakoii u3 nepednciaeHHbIX GaKTOPOB OTHOCAT K a0MOTHUECKUM?
1) BBIOOpOUHas BbIpyOKa Jieca
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2) COJIEHOCTh TPYHTOBBIX BOJT
3) MHOroo0pasue NnTHIl B Jecy
4) oOpazoBanue TOPHIHBIX 6OJIOT
17. Yto u3 mepeyrcIeHHOTrO SIBIISCTCS IPUMEPOM MTPUPOIHOTO COOOIIECTBA?

1) OepesoBas poria 3) otnmenpHas Oepes3a B
2) xpoHa bepe3 aecy
4) mnamHs

18. Kakyro poJib B 5KOCUCTEME UTPAIOT OPIaHU3MBbI — Pa3pyLINTENIN OPraHUUYECKUX BEIIECTB?
1) mapa3suTHPYIOT Ha KOPHSIX pacTeHUi
2) ycTaHaBIUBAIOT CUMOMOTHYECKUE CBS3H C PACTCHUAMU
3) CUHTE3UPYIOT OpPraHUYECKUE BEIIECTBA U3 HEOPTraHMYECKUX
4) npeBpalaloT OPraHUYECKUE BEIECTBA B MUHEPAJIbHBIE
19. Kakas u3 npuBeA€HHBIX MUIIEBBIX IIENE COCTaBICHA TPABUIIBHO?
1) meHouka-TpeuoTKa—KyK-ITUCTOeI—PaCTeHUE—SCTPEO
2) KyK-THCTOEA—PpacTeHHEe—TEHOYKA-TPEIIOTKa—SICTPeO
3) meHouKa-TpeuoTKa—SICTpe0O—pacTeHUEe—KYK-JTUCTOE]T
4) pacreHue—KyK-TUCTOEI—TIEHOUYKa TPEeUu0TKa—sICTped
20. KakoBa poib rpuO0B B KpyroBOpOTe BeliecTB B Onochepe?
1) cUHTE3UPYIOT KUCIOPOI aTMOC(hepsl
2) CUHTE3UPYIOT NIEPBUYHBIE OPraHUYECKHE BEILIECTBA U3 YIJIEKUCIIOTO Ta3a
3) y4acTBYIOT B pa3fiO’)K€HUU OPTraHUYECKUX BEIIECTB
4) y4acTBYIOT B YMEHBIIEHUH 3a1acOB a30Ta B aTMocdepe

21. CxoacTBO rpuOOB | )KUBOTHBIX COCTOUT B TOM, YTO

1) oHM CcrTIOCOOHBI MUTATHCS TOJIBKO TOTOBBIMU OPTaHMYECKUMHU BEUIECTBAMHU
2) OHU PacTyT BCIO KM3Hb

3)B uX KJIETKAaX COJEPIKATCS BaKyOJIH C KIIETOUHBIM COKOM

4) B KJIETKAX COJICPKUTCS XUTHH

5) B UX KJIETKaX OTCYTCTBYIOT -XJIOPOTLIIACTHI

6) OHU Pa3MHOKAIOTCS CIIOPaMH

22.0mnpeaenute MpucIocoOIeHus, KOTOPhIE CIOCOOCTBYIOT NMEPEHECEHUIO HEJIOCTAaTKA BJIATH:

1) nucThs KpYyMHBIE, COAEPKAT MHOTO YCTHUII, PACTIONIOKEHHBIX Ha BEpXHEH
MMOBEPXHOCTH JIUCTA

2) Hanuyue ropOOB, 3aMOTHEHHBIX KUPOM Y BEpOIIO0B, WIH OTJIOKECHUS KUPA B
XBOCTOBOW YaCTH Yy KyPJIIOYHBIX OBEIT

3) mpeBpallleHHe JUCTHEB B KOJTIOUKHU U CUIIbHOE YTONIIEHUE CTEOIIS, COIePIKAIIEro
MHOTO BOJIBI.

4) nucromaa OCEHbIO

5) HamU4He Ha JIUCTHSIX OIMYIICHUS, CBETIIBIA IBET y JIUCTHEB

6) mpeBpaleHue YacTu CTeOs B «JIOBUMH anmapaTy y pacTeHHH, MUTAIOITIXCS

HACEKOMBIM.
23. YcTaHOBUTE COOTBETCTBUE MEX/1Y NMPOLIECCAMHU.
a) MOTJIOLEHUE CBETa 1) sHepreTuueckuii 0OMeH
0) OKHCIIeHHE TMPOBUHOTPATHON KUCIIOTHI 2) ¢porocunTe3

B) BBIJICJICHHUE YTIIEKUCIIOTO r'a3a U BOJbI

r) cuHTe3 MoJiekyl1 AT® 3a cuer XUMHUYECKOMH
SHEPIUU

1) cuHte3 Moiiekys1 AT® 3a cuer sHepruu cpera

€) CUHTE3 yIJIeBOJIOB U3 YIVIEKHUCIIOrO Tra3a
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24. YcTaHOBUTE COOTBETCTBHE MEXK]Ty OCOOEHHOCTSIMU 0OMEHA BEIIECTB M OPTaHNU3MaMHU
a) UCII0JIb30BAHUE PHEPTHU COJIHEYHOTO CBETA JJIS 1) aBTOTpOdHBI
cunteza ATD 2) retepoTpodsI

0) UCTIOIB30BAHKE SHEPTHH, 3aKIFOUCHHOMN B MUIIE, JIJIS
cunrte3a ATO
B) UCII0JIb30BAHUE TOJIBKO TOTOBBIX OPraHUYECKUX
BEIIECTB
I') CHHTE3 OpPraHUYEeCKUX BEIIECTB U3 HEOPTAHUUECKHUX
1) BBIJICJICHUE KUCIIOpOia B IIpoliecce 0OMeHa BEIECTB
€) rpuobI
25. YcraHoBUTE TMOCIEA0BATEIbHOCTD MOSBICHHUS OCHOBHBIX TPYIIIT PACTEHUI Ha 3eMUI€.
1) romoceMeHHble  2) HBETKOBBIE  3) MAOPOTHUKOOOpa3Hble  4) MCHIIOPHUTHI
5) Bogopociu

26. BcraBbTe B TekeT «OOMEH 0€IKOB» MPOIYIIEHHbIE TEPMHUHBI U3 MTPEJI0KEHHOTO
MIEPEYHs, UCTIONb3YS IS TOTO UPPOBBIE 0003HAYCHUSI.

OBMEH BEJIKOB
depMeHTATHBHOE PACIICIUICHUE ITOCTYAIONINX C MUIIEH OETTKOB MMPOUCXOIUT B KEITYIKE U
TOHKOM KuIedHuke. O6pa3oBaBinecs (A) aKTMBHO BCAChIBalOTCS B BOPCUHKH
KMILKH, [IOCTYIIAOT B (b) u pa3HocsTCs KO BceM KJeTKaM opranusma. B kierkax c
MOCTYNUBIIMMHU BEIIECTBAMH ITPOMCXOAUT JiBa ipouiecca:  (B) HOBBIX OeskoOB Ha
pubocomax ¥ OKOHYATEIbHOE OKHCIICHUE JI0 aMMHUaKa, KOTOPBIN MPEBPaIaeTcs B D)
U B TAKOM COCTOSTHMM BBIBOJMTCS U3 OpraHU3Ma.

[TEPEYEHb TEPMHHOB:
1) kpoBb 2) raunepuH 3) amuHokuciota 4) mumda
5) cunres 6) MOoueBHHA 7) pacniag 8) rioko3a

Crneunudpuxanus
KOMIUIEKCHOU paboThI Mo mpeameTy «buomorus»

11 kaace

Ha3nauenue komIuiekcHOW PpadoOThI: oNpeselieHue YpPOBHS YCBOEHUS OOydarolUMUCS
npoiiieHHoro Marepuaia mno 6uosnoruu B 10 kiacce.

JIOKyMeHTbI, OmNpeaesiioIIue COJEepPKaHNe KOMIUIEKCHO padoThl N0 mNpeaMery
«BuoJiorusi»: B KOMIUIEKCHYIO paOOTy BKIIFOUEH YU4EOHBI MaTepral Mo OHOJIOTHH, KOTOPBII
cocraBieH Ha ocHoBe @exmepanpHoro I'ocymapcTBeHHOro 00pa30BaTENFHOTO CTaHAApTA
cpeaHero obiero oopazoBanus 1o npeamety «buonorus».
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CTpyKTypa M coaepkaHue KOMIUIEKCHOH padoThl o npeamerty «buosorusn
KommiekcHast paboTa o Ouooruu conepxut 16 3anaHui.

Yacts 1 (ba3zoBrsiii ypoBenb): 10 3amanuii, TpeOyromux BHIOOPAa OJHOTO BEPHOTO OTBETA U3
IIPE/UIOKEHHBIX ~ BapuUaHTOB, JMOO KpaTKOM 3amMcu OTBeTa B BMJE ClIOBa WIH
CJIOBOCOUYCTAaHUA. OIIGHKa 3a BBIIIOJTHCHUEC 3a)1aH1/1171 JaHHOTI'O THIIa COCTAaBJIACT 1 6amn

B 3aganuu 1 HEOOXOIMMO pPacCMOTPETh MPEAJIOKECHHYIO TaOJMIly U 3allOJHUThH SUYCHKY,
BITMICAaB COOTBETCTBYIOIINN TEPMUH.

B 3amanuu 2 HeoOXOIMMO paccMOTPETh MPEAJIOKEHHYI TaOJIHIly U 3alOJIHUTE SYEHKY,
BIIMCAaB COOTBETCTBYIOIINI TEPMHUH.

B 3aganmsax 3 — 10 HeoOXomuMo BbIOpaTh OJIMH TIPaBUJIBHBIM OTBET U3 YETHIPEX
MIPEIJIOKEHHBIX.

Yacte 2 (IloBblieHHBIH YpOBEHb): 4 3aJaHusl Ha YCTAaHOBJIEHUE I1OCIIEI0BAaTEIbHOCTU
sTanoB/co0bITH. Kaxoe 3ajanue oneHuBaercs B 2 6aia.

B 3amanmsix 11 — 14 HE0OX0IMMO YCTaHOBHTH COOTBETCTBUE MEXTY (aKTOpaMu/TIpu3HaAKaMu
u onucaHueMm mporeccoB. OIEHKA 3a BBIMOJIHCHHWE 33JaHHUN JIAHHOTO THUIA COCTaBISET 2
Oayuia.

Yacte 3 (Bbicokuil ypoBeHb): 2 3aJjaHusl C pa3BEpHYTHIM OTBETOM, TpeOylolee IiyO0oKoro
[IOHMMAaHUs MaTepuana U yMEHUs aHaJM3upoBaTh HHGopManuio. 3ajanue 15 oleHnBaercs B
3 Oamna. 3amanue 16 onenuBaercs B 4 Oayuia.

B 3amanum 15 HeoOXOAMMO YCTAaHOBHUTH HYKJICOTHJIHYIO TOCIEIOBATEIBHOCTD. Jlms
BBITIOTHEHUS 3aJaHUsl UCHONB3YyHTe TaOMMIly TreHeThudeckoro kona. llpu Hamucanuu
MOCJIEIOBATEILHOCTEN HYKJIEMHOBBIX KHCIOT YKasblBaiiTe HampaBieHue 1enud. OTBeT
Heo0x0oauMO MosICHUTH. OlIeHKa 3a BBITIOJIHEHUE 33/IaHU JAHHOTO THTa COCTaBIseT 3 Oaa.

B 3amanum 16 HEoOXOOUMO pPEIIUTh TEHETHUYECKYIO 3a7ady, OoQOpMHUTH 3a/lady COTJIACHO
TpeboBaHusM: 1. Brifiesnienre KIr04ueBbIX TaHHBIX. 2. SICHBIE U OJIHO3HAYHbIE 0003HAUYCHUS. 3.
Hannuue 3amucu ckpemmBanus. 4. Jlormueckoe OOOCHOBAaHME M TPHUMEHEHHE 3aKOHOB
T€HETHKH.

Tabmuua 1. Kogudukatop npoBepseMbIX 3J€MEHTOB COJIEPKaHUS

Noni/mt | TIpoBepsiemble SJIEMEHTEI conepxanus | KomudectBo 3aganuii mo padbore
(yHMBepcaJIbHBINA KOU(UKATOP)
1. buonorns kak Hayka 1

1.1 buonorus — Hayka o >xuBoi npupoae. Ponb
Oouojoru B (OPMUPOBAHUU  COBPEMEHHOM

Hay4HOUI KApTUHBI Mupa. Cucrema
OHMOJOTMYECKHX HAYK
2 JKuBble cucTeMbl U UX OpraHu3alus 1

2.1 XKXusblie cucteMpbl (OMOCUCTEMBI) KaK MPEAMET
n3ydenusi 6uonorun. CBOMCTBAa OMOCUCTEM U UX
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pazHooOpaszue

2.2 YpoBHU OpraHu3aIIH ouocucrem:
MOJIEKYJISIPHO-T€HETHYECKHIH, KJICTOYHBIH,
OpraHu3MEHHBIH, MOIYJISIUUOHHO-BUA0BOM,
9KOCHCTEMHBIN, OrocdepHbIit

XuMu4eckasi COCTaB U CTPOCHHUE KIIETKU
3.1 XuMHYECKHMH COCTaB KJIETKH. XWMHUUYECKHE
3JIEMEHTBI: MaKpPOAJIEMEHThl, MHUKPOAJIEMEHTBHI.
Bona u Munepanbpabie BemecTBa. OyHKIIUU BOJIBI
Hu MHUHEpaTbHBIX BEIIECTB B KJICTKC.
[Togepxanne ocCMOTHYECKOTro OajaHca

3.2 benku. CoctaB U CTpoeHHE OEJIKOB.
AMUHOKHUCIOTBI —  MOHOMEpHI OeIKOoB.
He3amenuMble ¥ 3aMEHUMBIE AMHHOKHUCIOTHI.
AMUHOKHUCIIOTHBIH COCTaB. YPOBHU CTPYKTYpPbI
OeIKOBOM MOJIEKyJIbl (TIepBUYHAs, BTOPHYHAS,
TpeTHYHAs U YeTBEPTHUHAS

CTPYKTypa). XHMHYECKHE CBOWCTBA OEJIKOB.
buonoruueckue GpyHKIIMN OETKOB.

@®epMeHTBI — OHMOJOTHYECKHE KaTaJu3aTophbl.
Crtpoenue dhepMeHTa: akTUBHBIH LIEHTD,
cyoctparHas  cnenuduuHOocTh.  KodepMmeHTHI.
Buramunbl. Otinnuuns GepMeHTOB OT
HEOPTraHMYECKUX KAaTaIN3aTOPOB

3.3 YrieBoabl: MOHOCaxapubl (II0K03a, pubo3a
u  Je3okcupubo3a), aucaxapunbel  (caxaposa,
JIAKTO3a) M ToJIncaxapuibl (Kpaxmaj, INIMKOTEH,
1esutrono3a). buomornueckue

(YHKINU YTIIEBOJIOB.

JIuruaer: TPUTIIUICPUIBI, CTEpOUJIHI,
bochomunuasl. ['mapodpunsHo-ruapodoOHBIE
cBoiicTBa. buonoruueckue QyHKIMM JTUIHIOB.
CpaBHeHHUE yTieBOJOB, OENKOB M JIMIHIOB Kak
WCTOYHHUKOB DHEPTUHU

3.4 Hyxkneunobie xkucnorsl: JIHK wu PHK.
Hyxneotuasl — MOHOMEpBI HYKJIEUHOBBIX

kuciaot. Ctpoenue u pynkuuu JTHK. Crpoenue u
¢ynkun PHK. AT®: ctpoenune

1 QYHKIIUU

3.5 Iuronorus — Hayka o kieTke. Knetounas
Teopus. MeTo/ bl H3y4eHHUsI KJIIETOK

3.6 Knerka Kak IEIOCTHAs JKHBas CHCTEMa.
OO6mme MpuU3HAKK KJIETOK: 3aMKHYTasl Hapy>KHas
MemOpana, moiekynsl JJHK kak renetnueckuii
armapar, CHCTEMa CUHTE3a

Ocika

377 Tumel  KIETOK:  JYKapHOTHYECKass U
npokapuoTnyeckas. OCOOEHHOCTH CTPOCHUS

MMPOKAapUOTHUYECKONW KJeTKU. KierouHas cTeHka
6aktepuil. CTpoeHHEe SYKapHOTHUECKOH KIIETKH.
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OCHOBHBIE OTJIMYHUA PACTUTEIBHOU, KUBOTHOU U
IpuOHON KIIETKU

10

3.8 IloBepXHOCTHBIE CTPYKTYpbl KIETOK —
KJIETOYHAs! CTCHKA, TIMKOKAIIUKC, UX (PYHKIIHH.
[InazmaTnueckass memOpaHa, €€ CBoilcTBa U
¢yskuuu. [uronnasma u e€ OpraHoOHIbI.
OnnomemOpannble opraHouasl  kiaetku: OIIC,
anmnapat ['onb/xu, mu3ocomsl. [loyaBTOHOMHBIE
OpraHou/ibl KJIETKH: MHUTOXOHJAPWHU, IUIACTHJBI.
[IpoucxoxaeHue MHUTOXOHAPUNM U IUIACTHI.
Buner mmactua. HememOpaHHble OpraHoubl
KIJIETKH: PUOOCOMBEI,

KJIETOYHBIA  LIEHTP,  PECHUYKH,  IKTYTHKHU.
DyYHKIIMU OPraHOUJIOB KJIETKHU. BKiItoueHus

11

3.9 Snpo — perymsTOpHBIM ULEHTP KIETKH.
Crtpoenue spa: siepHas 000104Ka,
KapuoIlla3Ma, XpOMATHH, SAPBIIIKO. XpOMOCOMBI

12

4 YKuzHenesaTeapHOCTh KICTKU

4.1 OOMeH BelEeCTB, WIH META0OIH3M.
Accummisiuyst  (TulacTudeckuit  oOMeH) U
JTUCCUMUJISALIAS (SHEPTeTHUYECKUil OOMEH) — JBe
CTOPOHBI €AMHOTO Mporiecca MeTadoau3Ma. THIIBI
oOMeHa BEILIECTB: aBTOTPODHBIN u
rerepoTpodusiii. Poms ¢epmenToB B oOMeHe
BEIIECTB U MPEBPAILEHUHU SHEPTUU B KIICTKE.

4.3 DHepreTnueckuii  OoOMEH B  KIJCTKE.
Pacmennenue BEIIECTB, BbIJICTICHHE u
AKKyMYJIIPDOBAaHHE DJHEPTUU B KIETKE. OTaIlbl
sHepreTHdeckoro oomMeHna. ['nmukonus. bpoxxenue
U ero Buabl. KuciopomgHoe OKHCIIEHUE, WU
KJIETOYHOE JIBIXaHHE. DddexTuBHOCTD
SHEPreTHYecKoro oOMeHa.

13

®ortocunte3. CBeroBass u TeMHOBas  (a3bl
¢dorocunTesa. Peakunu GorocunTesa.

D¢ dexTuBHOCTD ¢dbotocunHTe3A. 3HaueHue
(dboTocuHTE3a /IS )KU3HU Ha 3eMIIe.

Bnusnue ycnoBuii cpeasl Ha (GOTOCHHTE3 U
CIIOCOOBI TIOBBIIIICHHUSI €T0 MPOTYKTUBHOCTH Yy
KyJIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEeMOCHHTEe3Upyolyue OaKTepuu.
3HaueHue XEeMOCHHTE3a JUIsl )KU3HU

Ha 3emuie

14

4.4 Peakuun MaTpuyHOrO cUHTEe3a. ['eHeTnueckas
uHpopmanus u JJHK. Peanuzanus

T€HETHUECKON nHpopmauu B KJIETKE.
I'eneTnueckuii KOJ " ero CBOMCTBA.
Tpanckpunuuss — wMarpuussldi cuHTe3 PHK.

Tpancnsus — 6uocuntes 6enka. Konuposanue
amMuHOKHCIOT. Ponbp pubocom B OuocuHTe3e
Oenka
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15

5 Pa3MHOX€HHME W WHIUBUIYaJIbHOE pa3BUTHE
OpraHu3MOB

5.1 KiueTouyHbIi LMK}, WIA JKU3HCHHBIM ITUKJ
kietku. MaTepdasa u muto3. [Ipomeccsr,
nporekatromue B uHTepdaze. Pernmukamums —
peakuus matpuyHoro cunre3a JJHK.

Ctpoenue xpomocoM. XpOMOCOMHBIH HaboOp —
KapuoTun.  JMIJIOWAHBIA W TaIUIOWIHBIN
XPOMOCOMHBIE HaOOpHI. XpoMaTuasbl.
Hurtonornyeckre OCHOBBI PAa3MHOKEHUS

Y UHJIMBUIYaJIbHOTO PA3BUTHUS OPTaHU3MOB.
Henenue xmerku — wuTo3. CTaguu MHUTO3A.
[Ipornecchl, MpoUCXOASIINE HA Pa3HBIX

CTaausIX MUTO3a. bHonornyeckuii CMBICII MUTO34.
5.3 TlosoBoe pa3MHOKEHHE, €ro OTJIMYMUS OT
OecIo10r0.

Metios. Cragnu Meno3a. IIponeccsr,
IIPOUCXOAAIINE HA CTauAX Mero3a. [ToBenenue
XpPOMOCOM B Meiio3se. Kpoccunrosep.
buonornyeckuii CMBICI M 3HAUYCHHE MEii03a

16

6 HacnencrsenHnoctsb U W3MEHYUBOCTD
OpraHU3MOB.

6.3 CueryieHHOE€ HacleIOBaHUE MPU3HAKOB.
Pa6ora T. Moprana 1o cuenjieHHOMY
HACJIeIOBaHUIO TeHOB. Hapyienue cuenieHus
I€HOB B Pe3yJIbTaTe KPOCCUHIOBEpA.
XpoMOCOMHasi ~ TeOpusl  HACIIEJCTBEHHOCTH.
I'eneTnyeckue KapTel.

I'enetnka mnona. XpOMOCOMHOE OIPENEICHUE
mosia. AyYTOCOMBI U TIOJOBBIE XPOMOCOMBI.
I'oMorameTHble M Te€TEpOraMETHBIE OPraHU3MBI.
Hacnenosanue npusHakos,

CLICTUIEHHBIX C IOJIOM

Tabnuma 2. Pacipenenenue 3aganuii Mo ypoBHIO CIOKHOCTH

Nen/m | VYpoBeHB CIIOKHOCTH KomuuectBo MakcumanbHbBIN [IpoueHt ot
3aJaHuNA oaiut MaKCHUMAaJILHOTO
Oamna
1 bazosrrit 10 10 40
2 IToBEBIIICHHBIN 4 8 32
3 Bricokmit 2 7 28
3 Hroro 16 25 100

Kpurtepun oneHuBaHMs THATHOCTHYECKOH KOHTPOJIBbHON padoThl

Cuctema OlIEHHBAHUS JUATHOCTUYECKON PabOThI
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YpoBeHb OtmeTka % BBITTOJIHEHUS KonnuectBo Oannion
BBICOKHI 5 90-100 23 -25
MMOBBIIICHHBIN 4 70-89 18 - 22
bazoBwrit 3 50-69 13-17
Hwke 6a30Bor0 2 Menee 50 12 u meHee
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KommnuiekcHasi padora o 0moJioruu AJs nocrymjieHus B 11 kiacc.

HHcTpyK1Ius 1J1s51 00y4ar0Immxcst

JAmnarHocTuyeckasi KOHTPoOJIbHasi padora cocTtout u3 16 3axanmii.
BbINOTHATH KOMILIEKCHYIO PA00TYy HYKHO HA JIUCTAX /JIsl OTBETOB.

Yacrs 1 (ba3zoBblii ypoBeHb): 10 3aqanuii, Tpe0y0mmux BbIOOPA 0JHOT0 BEPHOI0 0TBETA
U3 NpeI0:KeHHBIX BADUAHTOB, JTH00 KPAaTKO# 3allUCH OTBETAa B BU/IE CJI0BA WIH
ciaoBocoueranus. Kaxxnoe 3aganue B J1aHHOM 0J10Ke oneHuBaercs B 1 0aJ1.
Yactp 2 (IToBblIeHHBIH YPOBEHB): 4 3aJaHNs HA YCTAHOBJIEHHE MOCJI€I0BATEIbHOCTH

sTanoB/co0bITHi. Kaxknoe 3aganue oneHuBaeTcs B 2 0aJuia.
Yactp 3 (BbicoOknii YPOBeHB): 2 3aJaHNsl ¢ Pa3BePHYTHIM 0TBETOM, Tpedyloliee
rJiy0OKOro NOHUMAHHMS MaTepHaJIa M YMEHHUS aHAJIU3MPOBaTh HH(popmanno. 3axaHue
15 onennBaercs B 3 6as1a. 3aganne 16 ouenuBaercs B 4 6asuia.
Eciiu B X0/1€ BbINOJIHEHNS 321aHUS BOSHUKHET He00X0AMMOCTh HCIIPABUTH OTBET,
3a4YepPKHUTE HEMPABUJIbHBIN U YKAKUTE HYKHBII OTBET.
Ha BbInoJiHeHHEe KOHTPOJLHOM padoThl 0TBOAUTCSE 60 MUHYT.
Kenaem ynaum!

BapuanTt 1

Yacts 1 (ba3oBblii ypoBenb): 10 3agannii, Tpe0yomux BbIOOPa 0ITHOT0 BEPHOI0 0TBETA
U3 TpelIoKEeHHBIX BApPHAHTOB, JU0O0 KPaTKOW 3almUCH OTBeTa B BHJE CJIOBA WIH
ciaoBocoueranud. Kaxxnoe 3aganue onenuBaercda B 1 0aJ11.

1. Paccmorpute Tadiauny «llpukiaanpie 0M0J0ruYeckne HAYKW» U 3aM0JHUTE sYeiiKy,
BIIMCAB COOTBETCTBYIOUIUIT TEPMMH.

Hayka O6nacTh NpUMEHEeHUs

N3yueHne B3auMOAECUCTBUS KYJIbTYPHBIX M IUKOPACTYIIHX

ArpoOuonorus .
pacTeHuii B arpoIieHO3e

CoxpaHeHHe paCTeHI/Iﬁ C XO3sIMCTBEHHO-1ICHHBIMH
IMMpU3HAKaMH B ITPOLECCE BLIBCACHUA HOBOT'O COPTa

OtBeT:

2. PaccmorpuTe Ta0Mny «YpPOBHH OPraHU3ANMH ’KUBOW NPHPOABI» U 3aNI0JTHHUTE
s4Yel Ky, BIINCAB COOTBETCTBYIOIIUI TEPMHH.

YpoBHU Opranu3anuu

. IIpumepsl
KUBOM MPUPOABI

Ob6onouka 3emin, npeoOpa3oBaHHas! JEATETbHOCTHIO

buocdepnsrit
YKUBBIX OPraHU3MOB

? HyxienHoBbIE KUCIOTHI, OEJIKH
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OTtBeT:

3. Tepmun «KiieTka» OblJI BBeIEH

1) M. [neiinenom

2) P. I'ykom

3) A. JleBeHryk

4) P. BupxoBbiM

4. BropuuHasi cTpyKTypa 0ejika, uMeroumas (popMy ClIMpPAaJIn, yIepPKUBAeTCs CBA3SIMHA
1) menTuIHBIMU

2) NOHHBIMU

3) BOIOPOAHBIMU

4) KOBaJICHTHBIMU

5. B ki1eTKax ;KUBOTHBIX MOJIMCAXAPUAbI CHHTE3UPYIOTCS B

1) pubocomax

2) nu3ocomax

3) sHIO0MIIa3MaTHYECKOM CeTH

4) snpe

6. Kakas u3 nepeunciieHHbIX (pyHkuuii He oTHocuTcst K JTHK?
1) XpaHneHue HacleCTBEHHOW HH(POpMAITUN

2) [lepenaya HacnenCTBEHHOIN HHPOPMAIIIH TOTOMCTBY

3) Karanutuueckas akTUBHOCTb (y4acTHE B XUMUYECKUX PEAKITUSIX )
4) Pennukanust (caMOyIBOCHHE)

7. Kakoii u3 NEPECINCICHHBIX MPU3HAKOB ABJACTCH OﬁllII/IM AJIs1 BCEX KJICTOK,
HE3aBHUCHUMO OT MX THIIA U l'[pOI(ICXO)K}leHI/IH?

1) Hanuuue x1eTo4HON CTEHKU

2) Hanuuue oopmiieHHOTO siapa

3) Hanuuue 3aMKHYTON HapyKHOU MeMOpaHBbI

4) Hanuuue XJ0pomiacToB

8. Kakoe u3 nepeuncieHnbix yreep;kaenniit HE BepHo /151 NpoOKapHOTHYECKOH KIeTKH?
1) Umeet pubocoMsl

2) Conepxut JIHK, pacnionoxeHHyI0 B HUTOILIa3Me
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3) Nmeet odhopmiteHHOE PO, OKPYKEHHOE MEMOpaHOH
4) MoXeT UMETh KIETOYHYIO CTCHKY

9. Kaky1o (pyHKIIMIO BBINOJHSAET ININKOKAJIHUKC, PACIIOJI0KEHHbI HA BHELIH e
MOBEPXHOCTH IJIA3MATHYECKOH MeMOPaHbI )KUBOTHBIX KJIETOK?

1) OGecrnieunBaeT TPaHCIOPT BEIIECTB Yepe3 MeMOpaHy

2) O6ecnieunBaeT 3alIUTY KJIETKU OT MEXaHUYECKUX MOBPEKICHUI U y4acTBYET B
MEXKKJIETOUHBIX B3aUMOJICUCTBUSIX

3) YuacTByeT B CHHTE3€ OCIKOB
4) O0ecrieunBaeT KJICTKY SHEPrUei

10. Kakoii U3 nepe4yucjaeHHbIX KOMIIOHEHTOB SI/IEPHOI 000/10YKH 00ecrieYnBaeT
U30MpaTebHbII TPaHCHOPT MaKkpomoJiekyJ (0eaxkoB 1 PHK) mexay sinpom u
HUTOILIA3MOM ?

1) HapyxHnas sinepHast memOpaHa
2) BuyTpennsis siepHast MeMOpaHa
3) SnepHblie mOpsI

4) Jlamuna

Yactb 2 (IloBbllIeHHBIH YPOBEHB): 4 3a/1aHUS HA YCTAHOBJIEHHE MOCJI€10BATEIbHOCTH
sTanoB/co0bITHIi. Kakaoe 3aganne onenuBaercda B 2 0aJLia.
11. YcTaHoBHTE COOTBETCTBHE MEK/1Y NPU3HAKAMH 00MEHA BelIeCTB M €ro 3TanamMu.

[MPU3HAKUN OBMEHA BEHIECTB OTAIIbI
A) BeliectBa OKUCIISIFOTCS 1) ITnactuaeckuii oOMeH
b) BemectBa cuHTE3UpYIOTCS 2) DHepreTu4eckuit oOMeH

B) DOueprus 3anacaercsa B monekynax AT®
I') Oneprus pacxonyercs

J1) B mporiecce y4acTBy0T prOOCOMBI

E) B nporecce y4acTBYIOT MUTOXOHJIPHH

3anuuuTe B 0TBEeT HU(PHI, PACNOI0KHB HX B MOPS/IKe, COOTBETCTBYIOLIEM OyKBam:

A B B Jr jn JE |

12. PaccMoTpuTe PHCYHOK U BBINIOJTHUTE 3a/IaHHE.
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YcraHoBUTE COOTBETCTBHE MeKAY NPU3HAKaMu U ¢azamu (pOoTOCUHTE3A,
0003HaYeHHbIMH UG PaMH Ha cXeMe BbllIe: K KayK10i MO3MIUM, JAHHOH B NepBOM
cT0JI01e, MoA0epHuTe COOTBETCTBYIIYIO MO3HIIMIO U3 BTOPOr0 CTOJIONA.

[MPU3HAKU
A) u3 atmocdepsl GUKCUPYETCs YTIACKUCIBII
ras
b) nepemerniarorcs Bo30yx AEHHBIE
ANEKTPOHBI
B) peakiuu npoucxosaT B CTpome
XJIOpOoIuIacTa
I') cunTesupyrorcs monekyiasl ATD
J1) mpoucxouT GOoTOIN3 BObI
E) nporekaroT peakuuu 1ukia KanbBuHa

DA3bl DOTOCUHTE3A

1
2)2

A b B I E

A

13. YcTranoBuTE COOTBETCTBHE MEKIY POLECCAMH IHEPIreTHYECKOro 00MeHa U ux
KJII0YEBbIMM XapaKTepUCTHKAMH MJIM MeCTOM nporexkaHusi. OTBeT 3anuiure B

Tadauny.
IIpoueccsl A. Ilpoucxoaut B cTpoMe XJIOpOILIACTa U
1. T'mukonu3 BKJIFOYAET (PUKCAIMIO YTIIEKUCIIOTO Ta3a.
[Mukn Kpebea ({ukn tpukap6onoBsix | b. IIporcxoaut B MaTpukce MUTOXOHIPUH U
KHCJIOT) npuBouT K oopazoanuo HAJIH u
3. OxucnurensHoe pochopunupoBanue | DAJIH2.

(IprxatenbHas 11eTIh)
®dorocunres (CBeToBas (aza)

B. [Ipoucxoaut B IUTOIIa3ME KIETKU U
MPUBOJIUT K 00pa30BaHMIO MUPYBATa.

I'. [IpoucxoauT Ha BHyTpeHHEN MmeMOpaHe
MUTOXOH/IPHI U IPUBOJIUT K 0Opa30BaHHUIO
ATO® 3a cueT 3HEPTUU MEPEHOCUMBIX
JJIEKTPOHOB.

. IIponcxoauT Ha TUIIAKOUIAX
XJIOPOTIACTOB U TIPUBOAMT K 00pa30BaHUIO
AT® u HAJIDH.
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E. [Ipoucxoaut B MaTpukce MUTOXOHIAPUHN U
MPUBOANUT K PACIICTICHUIO TITFOKO3BI.

14. Jliia ka:x/10il 0COOEHHOCTH /JeJIeHUs *KUBOTHOM KJIE€TKH YCTAHOBHUTE, XapaKTepHa
oHa st muTo3a (1) uiam meio3a (2):

OCOBEHHOCTH TUIT AEJTEHU A
A) B pe3ynbTaTte 00pa3yroTcs 2 KIeTKH

1) muTo3
b) B pe3ynbrare 006pazyroTcs 4 KIETKU

2) Meiio3

B) nouepnue KIETKH TarionIHbI
I') nouepHue KIETKU JTUTUIOUTHBI

J1) 1poucXoAaT KOHBIOTALUA U IEPEKpecT
XpOMOCOM

E) He mporcX0IUT KPOCCHHTOBEP

3anuImmTe B OTBET I_II/I(I)pBI, PpacIoJIO’KMB UX B IMOPAAKE, COOTBETCTBYIOILICM 6YKB3.MZ

A b B r i E

Yacrp 3 (Bbicokmii ypoBeHb): 2 3aJaHHsi ¢ pPa3BepPHYTbIM OTBETOM, Tpelyloliee
rJy00KOro MOHUMAHUSI MaTepUaia U YMEHHUsl aHAJTU3UPOBATH UHPopManuo. 3aianue
15 onenuBaercda B 3 0ay1a. 3aganue 16 onennBaercsd B 4 0aj1a.

15. U3zBectHO, utO Bee Buasl PHK cunrtesnpyrorea Ha JIHK-marpune. @parMeHT MOJIEKyIIbI
JIHK, Ha koTOpO¥ cHHTE3upyeTcs ydacTok neHTpainbHoil netin TPHK, umeer crnenyronryro
MI0CTIeI0BATENbHOCTh HYKJICOTHU/IOB (BEPXHSS LIEb — CMbBICIIOBAs, HIKHSSA -
TpaHCKpUOupyemasi):

S TTHIATTTTIHOTATAT -3
3 AUTTTAAAATIOTATI -5

VYcranoBuTe HYKIEOTHIHYIO MOcaeaoBarebHOCTh yuactka TPHK, koTopslii cuntesupyercs
Ha JaHHOM ()parMeHTe, U OMPEIeTUTE aMUHOKUCIIOTY, KOTOPYIO Oy/I€T IePEHOCUTH 3Ta
TPHKB nporecce 6mocunTe3a 6enka, ecliv TpeTUil TPUILIET ¢ 5’ KOHIIa COOTBETCTBYET
antukonoHy TPHK. OtBer mosicaute. [l pemenus 3aanus UCTIOIb3YHTE TaOIUITY
reHeThu4eckoro kojaa. [Ipu HanmcaHUM HYKIIEMHOBBIX KMCJIOT YKa3bIBalTE HAIIPABICHUE
LIETIH.
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TlosicuuTe OTBET.

I'enernuecknii kon (MPHK or 5' k 3' konuy)

Heproe B Tperee
TOpOE 0CHOBAHHE
OCHOBAHHE OCHOBAHHE
b4 1 A r
den Cep Tup ITuc b
y QOen Cep Tup Unc h|
Jeii Cep — — A
Jeii Cep — Tpn r
Jleii Ipo I'uc Apr v
Jleti Mpo Iuc Apr I
1 Jeii IIpo I'nu Apr A
Jleii IIpo I'nu Apr r
Hne Tpe AcH Cep v
A Une Tpe AcH Cep 1T
Une Tpe JInz Apr A
Mert Tpe JIus Apr I
Ban Ama Acn Tnn b
r Ban Ana Acn T'mu 11
Ban Ana I'ny T'nu A
Ban Ana [y I'mn r

16. Ilpu ckpelMBaHWM pACTEHUs] KYKypy3bl C HOPMAJIbHBIMU JIMCTBSIMHM, KapJIMKOBBIM
POCTOM U pacTeHHUs CO CKPYUYEHHBIMHU JIMCTHSIMH, HOPMAJbHBIM POCTOM BCE MOTOMCTBO
MOJIyYUJIOCh C HOPMAaJbHBIMU JIUCTBHSIMH, HOPMaJbHBIM pocTOM. B aHanmusupyromem
CKPELIMBAHUM THOPHIHOTO IOTOMCTBA IOJIYYHJIOCH YEThIpEe pasHble (PEHOTUIINYECKUE
rpymmsl: 122, 116, 33, 31. CocTaBbTe CXeMbl CKPEITUBAHUNA. YKAKUTE TE€HOTHUITBI, (HEHOTHIIBI
POIOUTENBCKUX O0COOeH, TeHOTHUIbI, (PEHOTUIIBI MOTOMCTBAa Kaxaoi rpynmbsl. OOBbscHHUTE

(dbopmupoBaHUE YETHIPEX PEHOTHITNIESCKUX TPYIIIL.
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OTBETHI U KPUTEPUU OLNIEHUBAHMUSA
Bapuanr 1.
IIpaBuibHBIN OTBET Ha Kaxk10€ U3 3aaaHuil 1 — 10 ouennBaercs 1 6anmom.

[TosHbIi npaBUIIBHBINA OTBET Ha KaXkao0e U3 3anaHuil 11 — 14 ouenuBaercs 2 6amnamu. Eciou B
OTBETE JOMYIIeHa OAHa omKOKa (B TOM 4YMCJIE HaNKMCaHa JUIIHAS udpa Wik He HalucaHa
ollHa HeoOxoauMas 1udpa), BeICTaBIsgeTcs 1 06at; eciy AOMYyIIEeHO IBE WK 0oJiee ONMIHOKH
— 0 6autoB. 3amanus 15 u 16 olieHUBAIOTCSI B COOTBETCTBUH C KPUTEPUSIMH OLICHUBAHUS.

MakcumanbHbIi 0ast 3a padoty — 25.

Ne 3amanus OTBeTHI Bajabl
1 Cenexuus 1
2 MounekyJIsIpHbIIA YPOBEHb 1
3 2 1
4 3 1
5 1 1
6 3 1
7 3 1
8 3 1
9 2 1
10 3 1
11 212112 2
12 212112 2
13 1-B,2-5,3-T1,4-]1 2
14 122121 2
3amanwme 15.
ConeprkaHrie BEpHOTO OTBETA M YKa3aHUS 1O OIIEHUBAHHIO banner

[TpaBUABHBIN OTBET JOJKEH COAEPKATh CIIETYIOINE SJIEMEHTHI:

1) mocnenoBarensHocth UPHK: 5°-IIYTAITAYTATI'HI'YIT-3;

2) ¢pparMeHT NOoJIMIENTH IA: JIeH-apr-MeT-cep-Ball;

3) mocnenoBaTeaTbHOCTh HE U3MEHHUTCS;

4) nockonbKy KomoHbl 5’-AIT-3" (AIT) u 5’-AT'A-3" (AT'A) KoqupyIoT OAHY
U Ty K€ aMUHOKHCJIOTY (apr).

(Obvacnenue modxcem Ovimb npugedeHo 6 UHOU, OIU3KOU NO  CMBICIY

dopmynuposxe.)

DJIEMEHTHI OTBETA:

1)-4)

3a oononnumenvHyro uHghopmayuio, e UMEOUI0 OMHOULEHUSL K ONPOCY
3a0anus, 6aLIbl He HAYUCTAIOMCS, HO 34 Haau4ue 6 Hell owubok chumaemcs 1
ban

OTBeT BKJIIOYAaET B ceOs BCC Ha3BaHHBIC BBINIE JJIEMEHTHI, HE COACPKUT | 3
OHMOJIOTUYECKUX OLIUOOK

OTBeT BKIIOYAET B ceOA TpU W3 HA3BAHHBIX BBIIIC 3JICMCHTOB, KOTOPBLIC HE 2
coJiepKaT OMOJIOTMYECKUX OITHOOK

OTBET BKJIIOYAET B ceOs JABa M3 HA3BAHHBLIX BBIIIC 3JICMCHTOB, KOTOPBLIC HC 1
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cojiepKaT OMOJOTHYECKHUX OMHUOOK

Bce nHble cuTyanuu, He COOTBETCTBYIOLME IpaBuiiaM BeicTaBieHus 3,2 u 1 | 0
Oaia

Maxkcumanvuwiii 6ain 3
3ananue 16.

CopepxaHue BEpHOr0 OTBETAa M YKa3aHMUsI [10 OLIEHUBAHUIO basbl

IIpaBUIIBHBIN OTBET NOJKEH COACPIKATD CIEAYIOIIME DJIEMEHTHI:
OtBeT Ha 3a/1a4y.

AA - HOpMaJIbHBIE JUCTHS;

Aa - HopMaJbHBbIE JIUCTHS;

aa - CKpyYeHHbIE JIMCThS;

BB - HopManbHBIE pOCT;

Bb - HOpmanbHBIE pocT;

bb - KapIUKOBBIN POCT.

DneMEeHTHI OTBETA!

1)P: @ AAbb x & aaBB
HOPMAaJIbHBIE JINCTbSI, CKPYYEHHBIE JIUCThS,
KapJIMKOBBIN POCT HOPMAJIBHBIN POCT

G: Ab aB

Fi:

AaBb - HopManbHbI€ JTMCThS, HOPMaJIbHbIE POCT;
2) aHaNM3UPYIOLIEe CKpEIIBaHUE

P: Q@ AaBb x & aabb
HOPMAaJIbHBIE JINCTHS, CKPYYCHHBIE JTUCThS,
HOPMAJIBHBIN POCT KapJIMKOBBINA POCT

G: AB, Ab, aB, ab ab

Fa:

AaBb — HopManbHbIE TUCThS, HOpMabHBIN pocT: 33 unu 31;

Aabb — HOpMasbHbIE JHCThS, KApIUKOBBIA pocT: 122 umm 116;

aaBb — ckpyuyeHHbIE JIUCThs, HOpMaIbHbBIN pocT: 116 win 122;

aabb — ckpy4YeHHbI€ JHCTbs, KapIUKoBbIi pocT: 31 mm 33.

3) npucyTCTBHE B IOTOMCTBE ABYX OOJIBIINX (EHOTUIUYECKHUX TPy 0cO0eit
122 (116) ¢ HOpMaTBbHBIMU JTUCTHSIMU, KAPIUKOBBIM pocToM U 116 (122) co
CKPYYEHHBIMHU JIUCTHSIMH, HOPMaJIbHBIM POCTOM MIPUMEPHO B PABHBIX JOJSIX —
3TO pe3yJbTaT CLEIUIEHHOTO HaceIoBaHus ajeneii A u b, a u B mexay
co0oii. J/IBe npyrue manouncieHHble peHotunuueckue rpynmnsl (33 u 31)
00pa3yroTcs B pe3ysbTaTe KPOCCUHIOBEPA.
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(Jomyckaercs nHas reHeTH4YecKasi CHMBOJIMKA N300pakeHUs CLEIUICHHbBIX

.
T'CHOB B BUJIC —+—*—.)

Ecau B pelieHuu He onpe/esieHO ClelJIeHHe TeHOB, H 32/1a4a He pelleHa
10 CXeMe He3aBHCHUMOI0 HACJIeJOBAHMNS, 32 3aJaHue BhIcTaBjsercs (
0asL10B.

JyeMeHTHhI 1 U 2 3aCYUTHIBAIOTCS TOJIbKO NIPH HAJTUYHUU U TEHOTUIIOB, U
(peHOTHIIOB BCEX BO3MOKHBIX IOTOMKOB.

(Obvsicnenue mooicem ObImMb NPUBEOCHO 6 UHOU, ONUZKOU NO  CMBICLY
dopmynuposxe.)

OneMeHTHI OTBETA:

1)-3)

3a dononnumenvHyo uHOpMaAYUIO, He UMEIOULYI0 OMHOWEHUS K BONPOCY
3a0anust, 6ALIblL He HAYUCTAIOMCS, HO 3a Haaudue 6 Hell owubox chumaemcs 1
oan

OtBer BKIIOYAeT B ceOs BCE HAa3BaHHBIC BHIIIC JJEMEHTBHI, HE COACPXKUT | 4
OHOJIOTHYECKUX OIIHOOK

OtBer BKJIIOYAaET B ce0s BCE Ha3BaHHBIC BBIINIE JJIEMEHTHI, COJCPXKUT | 3
OHOJIOTHYECKUX OIMOOK B CHUMBOJIMKE

OtBer BKJIIOYAeT B ceOs JBa M3 HA3BaHHBIX BHIIIC JJIEMEHTOB, KOTOpbIC HE | 2
cojiepKaT OMOJOTUYECKUX OMHUOOK

OTBeT BKIIIOYAET B ce0Sl OJUH M3 HA3BAHHBIX BBIIIE 3JIEMEHTOB, KOTOPHIA HE | 1
COJICPKUT OMOJIOTUYECKUX OIMIHUOOK

OTBeT HenpaBUIbHBIN 0
Maxcumanvroii 6ain 4
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