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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mnporpamma TMOJHOCTBIO COOTBETCTBYeT (enepanbHOil  paboueit
nporpamme yueOHoro mpenmera «buonorusi». Ilporpamma mo ydyeOHOMY mNpeaMeETy
"buonorus" Ha ypoBHE cpeaHero oOmiero oOpa3oBaHus pa3pabOoTaHa Ha OCHOBE
®denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpaszoBanuu B Poccuiickoit
Oenepannny, PI'OC COO, Konnenuu npenoaaBanus yueoHoro npeamera «buonorus»
¥ OCHOBHBIX MOJIOKEHUH (enepanbHOi paboueil mporpaMmbl BOCITUTAHUSI.

VYueOnsiil npeamet «buonorus» yriyonénnoro ypoHs uzydenus (10—11 kmaccer)
SBIICTCSA OJHUM U3 KOMIIOHEHTOB TpeaMeTHoil oOnactu «EcTecTBeHHO-HAY4YHbBIE
npeaMetb». CornmacHo nonoxeHussMm ®I'OC COO mnpoduiibHble y4eOHbIE MPEAMETHI,
H3ydaeMble Ha YrIyOJIE€HHOM ypOBHE, SIBISIOTCS criocoOoM auddepeHranuy o0yIeHus
Ha YpPOBHE CpeIHero oobmiero oO0pa3oBaHUs U MPU3BAHbI O0ECIEUYUTh IMPEEMCTBEHHOCTD
MEXIy OCHOBHBIM OOIIKM, CPEIHUM OOIIMM, CPEIHUM TPO(ECCHOHANTBHBIM U BBICIIUM
oOpa3zoBaHueM. B TO e Bpemsi KakIblii M3 3TUX YYEOHBIX MPEIMETOB JOJKEH OBITh
OpUEHTUPOBAH Ha TMPHOPUTETHOE pelleHrne 00pa3oBaTeIbHBIX, BOCHUTATEIBbHBIX U
pa3BUBAIONIMX  3a/Jay, CBA3AHHBIX ¢  nOpodopueHTanuel  oOydalomuxcs U
CTUMYJIUPOBAHUEM HMHTEpeca K KOHKPETHOH 00JacTH HAay4HOTO 3HAHHS, CBSI3aHHOTO C
OunooTrUe, METUIIMHOM, SKOJIOTUEH, ICUXOJIOTHEH, CTIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMY mpenmerty "buonorusa" maéTt mpeacraBieHHE O IETH U
3aa4yax u3y4deHus yueOHoro mpeamera «buonorus» Ha yriayOJ€HHOM YpOBHE,
ompezenser  oOs3aTelibHOE  (MHBAPDUMAHTHOE)  NPEAMETHOE  COJAEpKaHHE,  €ro
CTPYKTYpUpOBaHHUE TIO pasliejaM M TeMaM, pacipelesieHHe Mo KilaccaM, PEeKOMEHIYET
MOCJIEZIOBATENIbHOCTh M3YyUEHUs Y4eOHOTO MaTepuana ¢ Y4ETOM MEXIPEIMETHbIX U
BHYTPHUIPEAMETHBIX CBSI3€H, JIOTUKM y4eOHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH
oOydaromuxcs. B nmporpamme mo OMonOruM peann3oBaH MPUHIUI MPEEMCTBEHHOCTH C
U3y4YeHHEM OMOJIOTMM HA YPOBHE OCHOBHOTO 00IIero oOpazoBaHus, Oiarojaps uemy
IPOCMATPHUBAETCS HANIPABICHHOCTh HA MOCEAYIOIIEe pa3BUTHE OMOJIOTMYECKUX 3HAHUM,
OpUEHTHUPOBAHHBIX Ha  (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO  MHPOBO33PCHUS,
HKOJIOTMUYECKOI0 MBIIIIEHHUS, IPEICTABIEHUI O 3J0pOBOM 00pase KU3HH, Ha BOCIIUTAHUE
OepeXHOTO OTHOIIEHUSI K OKpY>Karoleld mpupoaHou cpene. B mporpamme mo 6uonoruu
TaK)K€ IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenMera «buonorus» B peanu3aunuu
tpeboBanuit PI'OC COO K TMJIaHUPYEMBIM JIMYHOCTHBIM, METANPEJIMETHBIM U
MpPEAMETHBIM pe3ylibTaTaM OOy4YeHHS U B (POPMUPOBAHUM OCHOBHBIX BHJOB y4e€OHO-
NO3HABATEIBHON  JEATENPHOCTH  OOydYalomuxcs 1O  OCBOGHHUIO  COJEp)KaHUs
Ounosornueckoro o0pa3oBaHus Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus.

®OPMBI YUETA ITPOI'PAMMbI BOCIITUTAHUA

BocnurarensHeiil noteHumnan npeamera «buonorusy peanusyercs dyepes:
-OpraHu3aiuio padoThl C 1eThbMU Kak B 0(1aiiH, Tak M OHJIAlH dopmare;



-YCTAHOBJICHHE JIOBEPUTEIbHBIX OTHOIICHUN MEXAY YUUTEIEM U €r0 yUYCHUKaMH,
CIIOCOOCTBYIOIIMX TIO3UTUBHOMY BOCHPUATHIO YYAIIUMUCS TPEOOBaHUNW U TIPOCHO
yuuTess, TMPUBICUCHUIO HMX BHUMAHUS K 0OCyXJaeMoll Ha ypoke uHpopmanuu,
aKTUBU3ALIMK UX [TO3HABATEIILHOU JIEATEIIbHOCTH;

-no0YX/IeHWE IIKOJIbHUKOB COONIIOJaTh Ha YPOKE OOILIEHPHUHSATHIE HOPMBI
MOBEJICHUs, TpaBWia OOUICHUS CO CTapuIMMH (YYUTEISIMH) U CBEPCTHUKAMHU
(IIKOIbHUKAMH), TPUHIHUINBI y4eOHON AMCIUIUIMHBI U CaMOOPTaHHU3allUM, COITIACHO
VYcrasa mikonel, [IpaBuiam BHyTpEeHHET0 paciopsiika IIKOJIBI,

-HCIONb30BaHUE  BOCIUTATENIBHBIX  BO3MOXKHOCTEH  CONEp:KaHUsS — y4eOHOTo
npeaMera 4epe3 JAEMOHCTPALMI0 JETSIM IPUMEPOB OTBETCTBEHHOTO, I'Pa)KAaHCKOIO
MOBE/ICHUS, TMPOSABICHUS YEJIOBEKONIOOMS M J00pOCEepAECYHOCTH, uYepe3 IMoadop
COOTBETCTBYIOIINX TEKCTOB JIJIsi YTCHUS, 3a/1a4 JIJIsl PEIICHUs, KeWCOB U IUCKYCCHIA;

-IPpUMEHEHUE Ha  YPOKE HHTEPAKTHUBHBIX (HopM  pabOThl  y4alluxcs:
MHTEJUICKTYaJIbHBIX WUIP «YMHUKA W YMHUIBD), BUKTOPUHBI, TECTHPOBAHHUE KEUCHI,
CTUMYJIUPYIONIUX MO3HABATEIHHYI0 MOTHUBAIIUIO IIKOJILHUKOB; TUCKYCCHI, KOTOPHIE AAOT
yYaluMCsi BO3MOXKHOCTb TPUOOPECTH OMBIT BEAEHUS KOHCTPYKTUBHOTO JIMAJIOTa;
IpyNIoBoi paboTsl UK pabOTHI B Mapax, KOTOPbIE y4aT MIKOJFHUKOB KOMaHIHOW paboTre
Y B3aUMOJICUCTBUIO C IPYTUMHU JICTbMH;

-OJIMMIINA/IbI, 3aHUMAaTEIbHbIC YPOKH U MATUMHHYTKH, YPOK - JI€TIOBasi UTPa, YPOK
— TMyTeUmlecTBUE, YPOK MacTep-Kiacc, ypOK-UCCleloBaHUE M Jp. YudeOHo-
pa3BiieKaTelbHbIe MeponpusThs (KOHKypc - urpa «lIpeaMeTHbIi KpoCCBOpPI», TYPHHUP
«CBost urpa», BUKTOPUHBI, JUTEpaTypHash KOMIIO3UIUS, KOHKYpC Ta3eT U PUCYHKOB,
AKCKypCHUs U Ap.);

-BKJIFOUEHHE B YPOK HIPOBBIX MPOLEAYp, KOTOpPbIE IOMOTalT MOAAECPKATh
MOTHUBALIMIO I€TE K MOJYyYCHUIO 3HAHUM, HATaXKUBAHUIO MO3UTUBHBIX MEXIMUYHOCTHBIX
OTHOIICHUH B KJacce, NMOMOTal0T YCTAHOBJIEHHUIO JOOpOXkenaTeslbHOM aTtMocdepsl BO
BpEMs YpOKAa; MHTEIJIEKTYalbHBIX UTP, CTUMYIUPYIOIIMX MO3HABATEIbHYI0 MOTHBALIUIO
MIKOTBHUKOB. [IpenMerHbie Bhimycku 3acenanusi kinyba «Uto? I'me? Korma?», Opeitn-
pUHTa, UTPa-MPOBOKAIIMS, UTPa-dKCIIEPUMEHT, UTpPa-IEMOHCTpaIlUs, HUTpa-CoCTsA3aHUE,
TUIAKTHYECKOTO Tearpa, IJe TMOJy4YeHHbIe Ha YPOKEe 3HaHHUS OOBITPHIBAIOTCS B
TeaTpajabHBIX MOCTAHOBKAX;

-opranuzanus 1medcTBa MOTUBUPOBAHHBIX W APYIAUPOBAHHBIX YYalIUXCS HAJl UX
HEYCNEBAIIIUMHI OJHOKJIACCHUKAMU, JAlOLIEro IIKOJbHUKAM COLMAIbHO 3HAYUMBII
OTIBIT COTPYIHUYECTBA U B3aUMHOM TTOMOIIIH;

-MHULMAPOBAHUE U MOAJIEPIKKA UCCIEAOBATEIbCKON NESITEIbHOCTH IIKOJIHHUKOB B
paMKax peanu3alii UMUA UHIUBUAYAJIbHBIX U FPYIIOBBIX MUCCIIEI0BATEIBCKUX MMPOEKTOB,
MIOMOTaeT MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEICHHs] TEOPETHUYECKO MpoOieMmsl,
odopmiieHHsT COOCTBEHHBIX HJICH, HABBIK YBAXHUTEIHHOTO OTHOIICHUS K UYXXHUM HIESM,
odopMIIEHHBIM B paboTax IpYyrux HCCIAeAoBaTesield, HaBBIK MYOJWYHOTO BBICTYIUICHUS
nepesa ayiuTopuei, apryMEHTUPOBAHUS U OTCTaUBaHUS CBOEH TOUKH 3PEHUS;



-co37laHne THOKOW M OTKPBITOU Cpe/bl 00yUeHHS U BOCIIUTAHUS C UCTIOIb30BAHUEM
rajKETOB, OTKPBITBIX OOpA30BaTENIbHBIX PECYpPCOB, CUCTEM YIPABIEHHUS IIO3BOJISET
co3zarh ycnoBus Uit peanusanuu npososniameHHbix KOHECKO Benymux npuHIUIOB
oOpazoBanus XXI Beka: «oOpa3oBaHHe s BCEX», «O0Opa30BaHHME YEpe3 BCIO JKU3HbBY,
o0pa3oBaHUE «BCEra, Be3/e U B JIt000e BpeEMS».

VY oOyuaromuxcst pa3BUBAIOTCS HAaBBIKM COTPYIHHYECTBA, KOMMYHHKAIUH,
COLIMAJIBHON OTBETCTBEHHOCTH, CIIOCOOHOCTh KPUTHYECKH MBICIUTH, OMNEPATUBHO U
KaueCTBEHHO pelaTh IpoOIeMbl; BOCIIUTHIBAECTCSA IEHHOCTHOE OTHOIIEHUE K MUPY.

OBHIASA XAPAKTEPUCTUKA NPEIMETA «BUOJIOI'US»

VYuebHublil mpenmer «buonorus» Ha ypoBHE cpenHero ooOumiero o0pa3oBaHUsS
3aBepiuaeT OMoJIorMueckoe oOpa3oBaHUE B ILIKOJE U OPUEHTUPOBAH Ha PACIIUPEHHE U
yriayOyieHue 3HaHUM OOy4alomMXCsi O JKMBOM NPUPOJE, OCHOBAX MOJICKYJISAPHOH H
KJIETOYHOM OWOJIOTUH, AMOPHOJIOTMM YW OWOJOTUU Pa3BUTHUS, TEHETUKH, CEJICKIUH,
OMOTEXHOJIOTHH, YBOJIOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3ydyenne yuebHOoro mpeamera «buosorus» Ha  yriayOJE€HHOM — ypOBHE
OPHUEHTHPOBAHO Ha TMOATOTOBKY OOYyYalOUIMXCA K MOCIEAYIOUEMY MOJYy4YEeHHUIO
OMOJIOrMYecKoro oOpa3oBaHusl B By3axX M OpraHM3alUsAX CPEIHEro NnpoQeccHoHaIbHOro
oOpaszoBaHus. OCHOBY €ro COJep)KaHUsl COCTaBISET CHUCTeMa OMOJOTMYECKUX 3HAHU,
MOJIYUEHHBIX TPU HM3YyYEHUU OOYYaAIOIIUMUCA COOTBETCTBYIOIIMX CHCTEMAaTUUYECKUX
pa3zienoB OMOJIOTUM Ha YPOBHE OCHOBHOIO o0mero oopazoBanus, B 10—11 kiaccax 3tu
3HAHMS MOJy4aroT pa3BuTHe. Tak, pacmiMpeHbl U yriayOieHbl OMOJIOrMYECKUe 3HAHUS O
pacTeHMsX, JKMBOTHBIX, Tpubax, OakTepusiX, OpraHu3Me 4YeJOBeKa, OOIIMX
3aKOHOMEPHOCTAX JKU3HH, JOMOJHUTEIbHO BKJIIOYEHbI OWOJIOTMUECKHE CBEICHUS
IPUKIIAHOTO U IOMCKOBOI'O XapaKTepa, KOTOPbIE MOYKHO HCIIOJIb30BaTh KaK OPUEHTHPHI
JUISl TIOCIIEyIoIIero Beioopa npodeccun. BozmoxkHa Takke MHTErpanusi OMOIOrHuecKuX
3HAHUI C COOTBETCTBYIOIIMMU 3HAHUSIMU, MTOTYYEHHBIMHA 00YYaIOIIUMUCS TPU U3YYEHUHU
¢bu3uku, XuMuu, reorpaduu 1 MaTEMaTHKU.

CtpykTypa nporpamMmsl o yueOHoMy npeamety "buonorusa" oTpakaer cCHCTEMHO-
YPOBHEBBI M SBOJIOUMOHHBIA TOAXOAbl K H3ydeHUto Ouonoruu. CoriacHo Wum,
M3Y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE IS JKUBBIX CHCTEM Pa3HOIO
YPOBHS OpraHU3alliM, OHBOJIOIMM OPraHUYECKOro Mupa Ha 3emje, COXpaHEHUus
Ouoslornyeckoro paszHooOpas3ust IuiaHeTsl. Tak, B 10 Kiacce H3y4arOTCS OCHOBBI
MOJIEKYJISIPHON M KJIETOYHOW OHOJIOTHH, SMOPUOJIOTUN U OUOJNIOTHH Pa3BUTHSI, TEHETHUKU
U CEeJNEKIMH, OMOTEeXHOJOTUH W CHHTETHYECKOH OHOJOTHH, aKTyaJH3UPYIOTCS 3HAHUS
oOydaromuxcsi 1o 60TaHUKE, 300JI0TUH, aHATOMUH, PU3noIoruu yenoseka. B 11 kmacce
U3Y4YalOTCs DBOJIOIMOHHOE YUeHHE, OCHOBBI 9KOJIOTHU U YUeHue o Ouocdepe.

VYyeOubiii npeamer «buonorus» npusBaH 00eCNEYUTh OCBOECHUE OOYyUYaIOIIUMUCA
OMOJIOTMYECKMX TEOPUM M 3aKOHOB, WJACH, MPUHIMUIIOB U MpPaBWI, JIEXKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHON KapTHHBI MUpA, 3HAHUNA O CTPOEHUH, MHOTO00pa3uu
U OCOOCHHOCTSIX KIETKHM, OpraHu3Ma, MONyJslud, OUOIeHO03a, HKOCUCTEMBI, O

4



BBIJIAIOLINXCS HAYYHBIX JOCTHIKEHUSX, COBPEMEHHBIX HCCIEJI0BaHUSAX B OMOJIOTHUH,
NPUKIIAJHBIX aCleKTaX OMONOrMYecKuX 3HaHuM. [{ist pa3BuTHS U oAAepKaHUs HHTEpeca
oOydJaromuxcss K OHOJIOTMM HapsAly €O 3HAUUTENbHBIM OOBEMOM TEOPETUYECKOTO
MaTepuallia B COJIEP)KaHUU HporpamMmbl MO OMOJIOTMM MPEAYCMOTPEHO 3HAKOMCTBO C
UCTOpUEN CTAHOBJIEHUS M pPa3BUTHS TOW WIM HHOM 00ylacTH OMOJNOIMM, BKJIAJIOM
OTE€YECTBEHHBIX M 3apYOEKHBIX YYEHBIX B pEIICHUE BAXKHEHIINX OHOJIOTHMYECKUX U
AKOJOTUYECKHUX MPOOIIEM.

HEJIN U3YYEHUA TPEIMETA «BAOJIOI'US»

[lenp u3yuyeHuss yuyeOHoro mnpeamera «buosiorus» Ha YIrIIyOJIEHHOM YpPOBHE —
OBJIaJIeHue OOYYaIOIIMMHUCS 3HAHUSMU O CTPYKTYPHO-(YHKIMOHAJIBHON OpraHu3aluu
JKUBBIX CHUCTEM pa3HOTO paHra ¥ NMpUOOpPETEHHWE YMEHMM HCIOJIb30BaTh 3TU 3HAHUS B
dbopMUpOBaHUHM MHTEpECa K OMpeeIEHHON 001acTi MpoQecCHOHATBFHON NesATEIbHOCTH,
CBA3aHHOW C Ouojorven, MIM K BBIOOPY yue€OHOro 3aBEACHUS Ui TPOJOJIKEHHS
OMOJIOTrMYEeCKOT0 00pa30BaHMUS.

Joctrxenue nenu usydeHus yueOHoro mpeamera «buonorus» Ha yriayOGnéHHOM
ypOBHE 00€CIeYyBAETCS PEIICHUEM CIIeYIONUX 3a/1a4:

OCBOCHHE OOYYAIOMIMMUCS CHUCTEMBl OWOJOTUYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHsIX, KOHIEMIUSAX, THUIMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
NpaBWIAaX, COCTABJISIOIIMX COBPEMEHHYIO ECTECTBEHHO-HAy4YHYI0 KapTUHY MHpa; O
CTPOEHUU, MHOTOOOPa3Uu U OCOOEHHOCTSIX OMOJIOTMYECKUX CUCTEM (KJIETKA, OpTraHU3M,
MOMYJIALNS, BUI, OMOTeo1eH03, Ouocdepa); 0 BHIIAIONMIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAaHUSX B OUOJIOTHH;

O3HAKOMJIEHHE OOYy4YaloIIUXCS C METOAaMH TO3HAHUS JKUBOM  MPHUPOABIL:
UCCJIEIOBATEIbCKUMU METO/JaMH OMOJIOTHYECKUX HAayK (MOJEKYISIPHONH W KIIETOYHOUN
Oouosoruu, SMOPUOJIOTUN U OUOJIOTUU PAa3BUTHSI, TEHETUKH U CENEKIINU, OMOTEXHOJIOTHHI
U CHHTETUYECKON OMOIOTHH, MaJCOHTONIOTHH, SKOJIOTHH); METOAAMH CAMOCTOSITEIbHOTO
MPOBEACHUSI OMOJIOTMUECKUX UCCIIEIOBAHUM B TaOOpaTopuu U B mpupojie (HabroaeHune,
U3MEPEHHE, SKCIIEPUMEHT, MOCIUPOBAHMUE);

OBJIaJICHUE oOy4aromuMucs YMEHUSIMU: CaMOCTOSITEIFHO HaXOJIUTh,
aHAIM3UPOBATh M  MCIOJB30BaTh OUOJOTHYECKYIHO) WH(GOPMAIHIO; IOJIH30BATHCS
OMOJIOrMYECKOW TEPMUHOJIOTME M CUMBOJIMKOW; YCTAHaBIMBATh CBS3b MEXIY
pa3BUTHEM OHMOJOTHH U COLMATBHO-YKOHOMHUYECKUMHU U IKOJOTUYECKUMHU MpoOIieMaMu
YeJIOBEUECTBa; OLIEHUBATh MOCIEACTBHUS CBOEM JEATETbHOCTH IO OTHOILIECHHUIO K
OKpYXarouieil NpupoaHON cpenie, COOCTBEHHOMY 370POBBIO M 3/I0POBBIO OKPYKAIOIINUX
Jqrofel; 0OOCHOBBIBATH M COOMIOJATH MEphl  MPO(UIAKTUKK  MHGPEKIHOHHBIX
3a0oneBaHuii, mNpaBuiia TMOBEJACHUS B TMpupoje U obecrneyeHuss Oe30macHOCTU
COOCTBEHHON JKM3HENEATEIbHOCTH B UYPE3BBIUAWHBIX CHUTYalUSX MPUPOAHOTO U
TEXHOTCHHOTO XapaKTepa; XapaKTepHu30BaTb COBPEMEHHBIE HAay4YHbIE OTKPBITHS B
00J1acTH OMOJIOTHH;



pa3BUTHE y OOYYAIOIIMXCS MHTEUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH B
npolecce  3HAKOMCTBA C  BBIJAIOIIMMUCS  OTKPHITHSIMH M COBPEMEHHBIMU
UCCIEAOBAaHUSMU B OHOJIOTHH, pEIIaeMbIMH €10 MpoOJieMamMu, METO0JIOTuEH
OMOJIOTMYECKOTO HCCIEOBAHMSI, TPOBEACHHUS HSKCIEPUMEHTAJIbHBIX HCCIEIOBAaHUMH,
pemieHuss OMOJIOTUYECKUX 3ajlay, MOJEIUPOBaHUS OUOJIOTUYECKHMX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAaHHE y 00y4YarOUMXCs [IEHHOCTHOTO OTHOIIEHMSI K )KUBOM MPUPOJE B LIEIOM
U K OTAENbHBIM €€ o0bekTaM U SBICHUSAM; (OPMHpPOBAHUE HKOJIOTHUECKOH,
TeHETHYECKOH TPAaMOTHOCTH, OOIIEH KyJIbTYphl TMOBEACHHS B IPHUPOJC; WHTETPAIlUU
€CTECTBEHHO-HAYUHBIX 3HAHMUIA;

npuoOpeTeHne o0ydJaromumMucs KOMIIETEHTHOCTH B paroHaTLHOM
IPUPOIONONIL30BaHUH (COOMIOZCHHE TPABHIJI TIOBEJIEHUS B MPHUPOJE, OXPAaHbI BHUJIOB,
IKOCHUCTEM, OHOC(hEphI), COXPAaHEHUU COOCTBEHHOIO 370POBbS U 370POBbS OKPYKAIOIINX
monel (coOmoaeHus Mep NpodUIaKTHKA 3a0oeBaHUM, oOecreueHne Oe30MacHOCTH
KU3BHEJEATEIPHOCTH B UYPE3BBIYAWHBIX CHTYAIlUSAX TMPUPOJHOTO U TEXHOTCHHOTO
XapakTepa) Ha OCHOBE WCIIONb30BAaHUS OHOJOTHYECKUX 3HAHUM © yMEHUH B
MMOBCETHEBHOM JKU3HU,

CO3/IaHKe YCIOBUHM JUIsl OCO3HAHHOTO BhIOOpa OOydYalOIUMUCS WHAMBUAYATHHOU
00pa3oBaTeNbHON TPAEKTOPHH, CIIOCOOCTBYIOLIEH MocienyronemMy npodeccuoHaIbHOMY
CaMOOIIPENICTICHUI0, B  COOTBETCTBUM C  UHAMBUAYAIbHBIMH  HMHTEpECAaMU U
NOTPEOHOCTAMHU PETHOHA.

MECTO YYEBHOI'O ITIPEJIMETA «BHOJIOI'S1» B YYEBHOM IIVIAHE

OO11ee YMCIIO YacoB, OTBEICHHBIX HA U3YYCHHE OMOJIOTHH Ha yriTyOJICHHOM YPOBHE
cpemHero ooiiero oopaszoBanus, coctapisier 204 gaca: B 10 xmacce — 102 yaca (3 gaca B
Heneno), B 11 kimacce — 102 gaca (3 gaca B HEJE0).

Ot6op opraHu3aiMoHHBIX (GOpPM, METOJIOB W CPEICTB OO0y4YeHUs: OHOJIOTUU
OCYIICCTBIISICTCS C YYETOM CHCHU(PUKHA €ro COJACpPKaHWS ¢ HANpaBJICHHOCTH Ha
OPOJOJKEHHE  OMOJOTUYECKOTO  00pa3oBaHMs B OpraHM3alMsaX  CPETHETO
poeCCHOHATBHOTO U BBICIIETO 00pa30BaHUS.

OO0s3aTebHBIM YCIIOBUEM TPU OOyYE€HHWH OHMOJOTMM Ha YIIIYOJIEHHOM YpOBHE
SBIIICTCS TPOBEACHHUE JIAOOPATOPHBIX M TpakTHueckux pabor. Taxxke yuactue
0o0ydJaImuXCcss B BBIMOTHCHUH TMPOCKTHBIX M y4eOHO-HCCIEAOBATENbCKUX padoT,
TEMaTUKa KOTOPBIX OMpEENIeTCS YYHUTEJIeM Ha OCHOBE HMEIOIIUXCS MaTepuaibHO-
TEXHUYECKHX PECYPCOB M MECTHBIX MIPUPOIAHBIX YCIOBHHM.



COJAEPKAHUE OBYYEHUA
10 KJTACC

ConepkaHue MPOTPAMMBbl, BBIJIETIEHHOE KYpCU8OM, HE BXOAUT B IIPOBEPKY
rocyJapcTBeHHoM utoropoii arrecrauuu (I'MA).

Tema 1. buoJiorus kak Hayka

CoBpemeHHast Ouosiorusi — KOMIUIEKCHass Hayka. Kparkas HCTOpUS pa3BUTHS
ouonorun. buonorudeckne Hayku W H3ydaeMmble UMU npoOiembl. DyHIaMEHTANbHEIE,
MPUKIIAHBIE U TIOUCKOBBIC HAyYHBIE UCCIIEI0BaHUS B OMOJIOTHH.

3HaueHue OWUONOTUM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [lpodeccun, cBsizanHble ¢ Ouonorueld. 3HaAYeHUE OHOJIOTHH B
MPaKTUYECKOM  JESATEIbHOCTH  4YEJOBEKAa:  MEIULHHE, CEIbCKOM  XO3SICTBE,
MIPOMBIIIUIEHHOCTH, OXPaHE MPUPOBL.

JleMoOHCTpan MU

[Toptpetsl: Apuctorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. Hapsun, V.
l'apsen, I'. Mennens, B. U. Bepnanckuit, 1. Il. IlaBnos, 1. 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecosckuii, J[xx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnmuuer u cxembl: «CBs3p OuoONIOTMM C JApYrUMH Haykamm», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. /KuBble cUCTEMbI M UX U3yYeHHUE

Kupble cucteMbl Kak mpeaMmeT u3ydeHus: Ouosiornd. CBOMCTBA KHMBBIX CHUCTEM:
€AMHCTBO XHUMHUYECKOTO COCTaBa, MAUCKPETHOCTh M ULEJIOCTHOCTb, CJIOXKHOCTh U
YHOOPSAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3aIUs, CAaMOBOCIIPOU3BEICHHUE,
Pa3ApaKUMOCTb, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpoBHH OpraHu3alMyd KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBI,
OpraHU3MEHHBIN, TMOMYIAIMOHHO-BUIOBOH, SKOCHUCTEMHBIN (OMOTreOleHOTHYECKHI),
ouocdepnsiii. [Iporeccsl, mpoucxondmue B XKUBBIX cucTeMax. OCHOBHBIC MpPHU3HAKHU
xuBoro. Ku3Hb Kak Qopma cymiecTBoBaHHS MaTtepuu. Hayku, u3ydaroniue >XUBbBIE
CHCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3alMH.

W3ydyenne >kuBbIX cucTeM. MeTtonbl Ouonorudeckoid Hayku. HaOmronenue,
M3MEpPEHHE, DKCIEPUMEHT, CHUCTeMaTHh3alus, MeTaaHanu3. [loHsATHE O 3aBUCHUMON U
HE3aBUCUMOW mepeMeHHOW. [lmaHupoBaHue skcrepumenta. [locTaHoBka M mpoBepka
runote3. HyneBass rumorte3a. Ilonstue BBIOOPKM U €€ m0CTOBEpHOCTh. Pa3zbpoc B
Ononornueckux AaHHbIX. OLIEHKA JOCTOBEPHOCTH MOJYYEHHBIX PE3yiabTaTOB. [IpuduHbI
MCKaXXEHUS PE3YJIbTATOB IKCEpUMEHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpauu

Tabmunpl U cxembl: « OCHOBHBIE TIPU3HAKHU JKU3HW», «bHOIOrHYEeCKne CHUCTEMBI»,
«CBoOlCTBa XMBOW MaTepun», «YPOBHM OpraHU3ALMHU >KUBOM mpupoabl», «CTpoeHHe
JKUBOTHOM KJIETKW», «TKaHU IKUBOTHBIX», «CHCTEMBbl OpPraHOB YEJIOBEYECKOTO
opranusMmay, «buoreonenosy», «buocdepan, «Metoabl U3ydeHHs )KUBOU TPUPOIBI».



O6opynoBanue: naboparopHoe 00OpyZoBaHHE [JIsi NPOBEACHUS HAOIIOACHUIH,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnonp30oBaHME pPA3IUYHBIX METONOB IIPU HU3Y4YCHUH
JKUBBIX CUCTEM.

Tema 3. buosiorusi KineTku

Knetka — cTpykTypHO-(QYHKIIMOHAJIbHAsl €IMHULIA >KUBOTO. VCTOpHS OTKPBITHS
kieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. [lneiinen, P.
BupxoB). OcHOBHBIE TTOJIOKEHHS] COBPEMEHHOM KJIETOYHON TEOPUHU.

MeTopl MOJIEKYISIPHOM M KJIETOYHOM OMOJIOTMU: MUKPOCKOIUS, XpoMaTorpadus,
anekTpodope3, METOJ MEUYEHBIX aTOMOB, auddepeHInaibHOe UeHTpUPyrupoBaHue,
KyIbTUBUPOBAaHUE KIIETOK. M3yuenue  ukcuposannvlx  Kiemox. INEKTPOHHas
Mukpockonus. Kougoxanvuas mukpockonus. Bumanvhoe (npudicusnennoe) uzyyeHue
KJ1IeMOK.

JleMoOHCTpa MU

[Toptpertsr: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneinen, P. Bupxos, K. M. bap.

Tabnmuuer u  cxeMbl: «CBETOBOW MHKPOCKOI», «DIEKTPOHHBIA MHUKPOCKOI,
«HMcTopus pa3BUTUS METOJOB MUKPOCKOIIMI.

O6GopynoBaHue: CBETOBOM  MHUKDPOCKON, MHUKpPOIpPENapaThl  PACTHTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass padora  «/3ydeHme  METOJOB  KJIETOYHOH  OMOJIOTHH
(xpomatorpadusi, sanektpodopes, nuddepeniuansaoe neHTpudyruposanue, [11IP)».

Tema 4. XuMu4yeckasi OpraHu3anus KJIeTKU

XUMUYECKUN COCTaB KIIETKA. Makpo-, MUKPO- U YJIbTPaMHKpPOAJIEMEHThI. Boga u
e€ poib Kak pacTBOPUTENS, peareHTa, ydacTHe B CTPYKTYPUPOBAHUHU KIIETKH,
TeIUIoperyisiuui. MuHepanbHble BelecTBa KIETKH, MX Ouonorumdeckas poib. Poib
KaTHOHOB U aHMOHOB B KJICTKE.

Opranuueckne  BellecTBa  KJIETKUA. buonormueckwe  mnoiauMmepsl.  benkw.
AMUHOKUCTIOTHBIN cocTaB OenkoB. CTPYKTypbl OenkoBoW Moyiekynbl. [lepBuunas
CTpYKTypa Oenka, MenTuaHas cBA3b. BTopuyHas, TpeTU4Has, YeTBEPTUYHAS CTPYKTYPHI.
Henarypanus. CpoiictBa OenkoB. Knaccudukanus GenkoB. buonorndeckue ¢GyHKIUU
6enkoB. IlpuoHui.

Yrnesoasl. MoHOcaxapuabl, AMCaXapUIbl, OJMIOCaxapuabl W IOJIUCAXapUJBIL.
OOmwmit mnaH CTpoeHUs W (PU3NKO-XUMHYECKHE CBOMCTBa YrieBOAOB. buomornueckue
(GyHKIIUU yTIIEBOJIOB.

Jlumuael. T'mapodunbHo-ruapodoOHBIe cBolicTBa. Kitaccubukanus nummmos.
Tpurnuuepuasl, Gochonunubl, BOCKH, cTepouabl. buonornueckre QGyHKIUN JTUITH]IOB.
OOmme cBoiicTBa OWONOTMYECKHMX MeMOpaH — TEKy4ecTb, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, IOJTYIPOHNULIAEMOCTb.

HyxneunoBbie kucnotsl. JIHK u PHK. CrpoeHue HyKIEHMHOBBIX KHCIOT.
Hyxneotuast. [Ipuniun kommnementapuoctu. IIpasuno Yapradpda. Crpykrypa JHK —
nBOMHas crnmpanb. Mecronaxoxaeane u ouonornyeckue pynkuun JJHK. Buasr PHK.
®yukuuu PHK B knetke.



Crpoenne mosekynbl AT®. Makpospruueckue cBsizu B Mojekyie ATO.
buonornueckne ¢ynkimuu AT®. BoccraHoBieHHblE NEPEHOCUUKH, HX (GYHKIUU B
Kietke. /{pyeue wuyxneozuompugocpamor (HT®D). CexenupoBanue JHK. Memoow
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouosiorusi: OHOXMMHUYECKHE U OHOPU3UYECKHE HCCICTOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYphl OHMOMONIEKYN. Modenupoganue cmpykmypsi u
@dyukyuii 6uomonexyn u ux Komnjiekcos. Komnviomepuwlii Ou3ain u opeanuyeckut
cunmes GUOMOEKY U UX HeNPUPOOHBIX AHANO0208.

JdeMoHCcTpanuu

[Toptpetsr: JI. IHomuur, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, O.
Coamurep, C. IIpy3unep.

Huarpammel: «PacnpenesieHHe XMMHUYECKUX 3JIEMEHTOB B HEXHBOW IPUPOIEY,
«Pacnipenenenre XMMUYECKUX 3IEMEHTOB B JKUBOM IIPUPOJIEN.

Tabnmuuer u cxembl: «llepuonnueckas TabnuIa XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHue MoJieKyabl BoOnb», «BemectBa B cocrtaBe opranusmMoBy, «CTpoeHHe
MOJIeKyJbl  Oenkay, «CTpyKTyphl OelnKOBOM MOJeKynb», «CTpoeHHe MOJIEKYI
yraeBoaoB», «CTpoeHue MoJieKyn JunuaoBy», «HykinenHoBble KHCIOTBDY, «CTpoeHue
MoJieKyJibl ATDy.

O6opynoBaHue: XMMHUYECKast ocyaa u 000pyJoBaHHE.

JlaGopaTtopnasi padora «OOHapyxeHHe OEITKOB C TMOMOIIbIO KaueCTBEHHBIX
peaKkuuin.

JlabopaTopHas pabGora «/cciienoBaHne HYKIEMHOBBIX KHUCIOT, BBIIEICHHBIX W3
KJIETOK Pa3JINYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue 1 PyHKIHMHU KIETKH

Tunbel  KJIETOK:  JyKapuoTH4eckas W  mpokapuoTuueckas. CTpyKTypHO-
(byHKIIMOHATIbHBIE 00pa30BaHUs KICTKH.

CtpoeHue mnpokapuoTuueckor kieTku. Kiertounas creHka OakTepuil W apXei.
Oco0OeHHOCTH CTpOEHHsI TreTepoTpodHON M aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 posb NPOKapUOT B OMOLIEHO3AX.

Ctpoenre u (GYHKIIMOHUPOBAHUE JSYKapUOTHUECKOM KieTku. Ilnasmaruueckas
MeMmOpana (masmaniemma). CTpykTypa Tuta3Matuuecko wmemOpanbl. TpancmopT
BEIIECTB uepe3 IUIa3MaTHUYECKyl0 MeMOpaHy: maccuBHbIN (muddysus, oOnery€éHHas
mubody3nsa), akTUBHBIM  (IEpBUYHBI UM BTOPUYHBIA  aKTUBHBI  TpaHCHOPT).
[Tonynponumnaemocth MeMOpanbl. PaGora HaTpuii-KalueBOro Hacoca. ODHJIOIUTO3:
NUHOIUTO3, (aromuTo3. Ok3ouuto3. Kierounas crenka. Crpykrypa U  (QyHKUIUH
KJIETOYHOM CTEHKH pacTeHul, rpuooB.

Huronnazma. I[uro3zons. Ilutockener. JIBmkeHue nuTomiasmel. OpraHoujibl
kiaeTkd. OnHOMeMOpaHHbIE OpraHoWAbl KIETKH: 3Haomnazmatuueckas cetb (OI1C),
anmapatr  ['OabIKM, JH30COMBI, HX CTpoeHHe U  (QyHKuuu. B3aumocBs3b
OJIHOMEMOpAHHBIX OpraHousoB kietku. CTpoeHue TpaHyISPHOTO PETHKYIIyMa.
Mexanusm nanpasnenuss 6enkoe 6 OIIC. Cunre3 pacTBOpuMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [nmagkuii (arpaHylspHbIN) SHIOMIA3MATUYECKUNA PETHUKYIYM.

9



CekpetopHas ¢yHkuus amnmapara [onpmku. Moougukayus Oenkos 6 annapame
Tonvoorcu. Copmuposra benxos 6 annapame I onvooicu. TpaHCTIOPT BEIIECTB B KIICTKE.
Bakyonu pacturenbHbix k1eTok. Knetounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OPTAaHOUBI KJIETKU: MUTOXOHIPHUH, IJIACTHBL. [Ipoucxoscoenue
mumoxonoputi u nracmud. Cumbuoecenes (K.C. Mepexckosckuu, JI. Mapeynuc).
CrtpoeHue U QYHKIIMM MUTOXOHApUN U mactui. [lepBuuHble, BTOPUYHBIC U CIIOKHbBIC
IIACTU/IbI (POTOCUHTE3UPYIOIINX 3YKapHOT. XJIOPOIUIACTHI, XPOMOILIACTBI, JIEHKOIIACTHI
BBICUINX PACTEHUM.

HememOpannble opraHounpl kieTku CTpoeHue U (QyHKIMM HEMEMOpaHHBIX
OpraHouoB KJIETKU. PubGocomsl. [Ipomescymounvie ¢punamenmoi. MUKpoOHUIaAMEHTHI.
Axmunogvie muxpoghunamenmsi. MplllIeUHbIE KIETKU. AKmMuHogvie KOMHOHEHNbL
Hembluteynvlx Kiemok. MukporpyOouku. Knetounsnii nentp. CTpoeHHe U JIBUKEHUE
KIYTUKOB UM  pecHHYeK. MukporpyOouku 1muromnasMmel. LleHtpuons.  Benxu,
accoyuuposannvle ¢ MUKpoguiameHmamu u Mukpompyoouxamu. Momopmwie 6enxu.

Anpo. O6Gonouka sapa, XPOMATHH, KapHOILIa3Ma, SAPBIIMIKH, UX CTPOEHUE W
bynkiuu. SnepHbiit 6enKoBbIi MaTpUKC. [IpoCTpaHCTBEHHOE PACIIONOKEHUE XPOMOCOM
B UHTep(Da3zHOM snpe. Dyxpomamun u cemepoxpomamur. berkun XxpoMaTuHa — TUCTOHBI.
Jlunamuka si0eproii o6onouxu 6 mumose. AoepHuiti mpancnopm.

Knerounsie BxmoueHus. CpaBHUTEIbHAs XapaKTEPUCTHKA KIETOK HYKapHUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHON ).

JleMoHCcTpanumn

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabnuupel u cxempl: «CTpoeHUE 3YKapUOTUYECKON KIETKN», «CTpoeHUE KUBOTHOU
KIeTKn», «CTpOoeHHE pacTUTEIbHON KIETKW», «CTpoeHue MUTOXOHIPUN», «Smpoy,
«CTpoeHHEe NPOKAPUOTUYECKON KIIETKI».

O6opynoBaHue: CBETOBOW  MMKPOCKOI, MHKpPOIpENaparbl  PacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIpENapaThl 0aKTepHaIbHBIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpOEHHsI KIETOK Pa3IM4HbIX OPraHU3MOB.

IIpakTnyeckas padora «/3yyeHue cBONCTB KJIETOUHON MEMOpaHbD».

JlabopatopHass pabora «VcciaegoBaHwe IUIa3MoOJM3a M JIEIUIa3MOJIkM3a B
PACTUTENBbHBIX KIETKAX.

IIpakTnueckass padora «l3yuyeHue ABMKEHMSI LUTOIIA3Mbl B PaCTUTEIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BeliecTB U NpPeBpalleHHe JHEPTUH B KJIETKe

AccuMHIIAIIUS U TUCCUMMISIIUS — JBE CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa
BEUIECTB: aBTOTPO(HBIA M TeTepoTpOPHBIA. YyacTHe KHUCIOpoAa B OOMEHHBIX
npoleccax. JHepreTuueckoe oOecnedeHue KIEeTKH: npeBpaiieHne ATO B 0OMEHHBIX
npoueccax. DepMEHTAaTHBHBIA  XapakTep peakUuuid  KIETOYHOro  MeTabonu3Mma.
depMeHTbI, UX CTPOEHHE, CBOMCTBAa M MexaHu3M naeiictBus. Kodepmentsl. OTnnyus
dbepMEeHTOB OT HEOpraHMYeCKHX KaTanu3aTopoB. benku-aktuBaTopel u  O€nKU-
UHTUOUTOpPBI. 3aBUCHMOCTb CKOPOCTH (DEPMEHTATUBHBIX pPEAaKIUil OT Pa3IUYHBIX
(bakTopoB.
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[lepBHUYHBII CUHTE3 OPraHUYECKUX BEIIECTB B KiIeTKE. POTOCUHTE3. AHOKCUCEHHDIN
u okcueenHwlll pomocunmes y baxmeputi. Ceemocobuparoujue nueMeHmol U NUSMEHMbl
peaxkyuonno2o yeumpa. Ponp XjopomnacTtoB B mpouecce ¢ortocuHTe3a. CBeroBas U
teMHOBas $a3el. Pomoodvixanue, Cz., C4. u CAM-munwvt pomocunme3sa. IIpoagyKTUBHOCTD
¢otocuHTe3a. BimsHHe pa3nUuHBIX (AKTOPOB HAa CKOPOCTh (DOTOCHHTE3a. 3HAYEHUE
dboTocuHTE3A.

XeMocuHTe3. PazHooOpazne OpraHu3MOB-XEMOCHHTETUKOB: HUTPUDHUIHMPYIOLIUE
OakTepuu, Kene3zo00akTepuu, cepoOaKTepuu, BOJOPOJAHbIE OakTepuu. 3HaueHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buabl Opokenus. IlpogykTsl OpokeHuss ©U UX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHa’poOHbIE  MHKPOOPraHM3Mbl  KaKk  OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTENHN OOTIC3HEH.

AspoOHBIE OpraHu3Mbl. JTallbl SHEPreTHYecKoro oOMeHa. lloAroToBUTETBHBIN
stamn. ['ukonn3 — 6eCKUCIOPOAHOE PACIICIIIICHUE TITFOKO3HI.

buonornueckoe OKHUCIICEHWE, WM KJIETOYHOE JbIxaHHWe. Pojib MUTOXOHIpHWil B
nporeccax Ouonornyeckoro okwucieHus. [luknumdeckue peakuuu. OKUCTUTENIBHOE
dbochopunupoBanue. Iuepeus memopanunozo epaouenma npomoHos. Cunmes ATD:
paboma npomounnoi ATD-cunmasvl. [IpeumyiecTsa a3poOdHOro MyTH 0oOMEeHa BEIECTB
nepes aHapOoOHBIM. DPPEKTUBHOCTH IHEPTETUUECKOTO0 OOMEHA.

JleMoOHCTpan MU

[Toprpersr: JIk. Ilpuctom, K. A. Tumwmpszes, C. H. Bunorpanckui, B. A.
Ourenprapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmumpsl 1 cxeMbl: «DOTOCHHTE3», «IDHEpreTuyeckuii odbmen», «buocuHTes
oenka», «CtpoeHue GpepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKpPOCKON, OO0OpyIOBaHUE JJisi IPUTOTOBIEHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas padora «/I3ydyeHne KaTalIuTUUYECKOW aKTUBHOCTH (epMEHTOB (Ha
MpUMepe aMuiIa3bl WM KaTajaasbl)y.

JlabopaTopHas padora «M3yueHue pepMEHTATUBHOIO paCHICIUICHUS MEPOKCHIA
BOJIOPOJa B PACTUTENbHBIX U dKUBOTHBIX KIETKAX).

JlabopaTopHas padora «CpaBHeHHE MTPOIECCOB (DOTOCHHTE3a U XEMOCHUHTE3a.

JladopaTopHas padora «CpaBHEHHE ITPOIIECCOB OPOKEHUS U JIBIXaAHUS.

Tema 7. HacsiencrBeHHast ”H(pOpMaLMs U peajin3anms e€é B KJIeTKe

Peakuun wmarpuuHoro cuHTe3a. I[IpUHIUI KOMIUIEMEHTAPHOCTH B PpeaKIUsAX
MaTPUYHOTO CHHTe3a. Peanmmzanums HacneacTBeHHOW mHpopMmaiuu. ['eHeTHdeckuil Ko,
ero cporcrBa. TpaHckpuniuss — matpuunblii cuHTe3 PHK. IlpuHumne! tpanckpunumu:
KOMILJIEMEHTapHOCTb, AHTUIAPaJUIEIbHOCTD, ACUMMETPHUYHOCTb. Cospesanue
mampuunvix PHK 6 ayxapuomuueckoui knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ sranbel. Yuactue TpancnoptHeix PHK B Omocunrese Oenxa.
VYcnoBust Ouocunresa Oenka. KoaupoBanue amMmuHokucioT. Poiabs pubocom B OuocuHTE3e
Oeka.
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Coepemennvle npeocmasnenusi o cmpoenuu 2enog. OpraHuzanuss reHoMma Yy
IIPOKApHOT U 3YKapHoT. Perysanus akTMBHOCTH T'€HOB Y IIPOKapHoT. I 'unoresa onepoHa
(®. Kaxko0, XK. Mano). MoznexynapHvle mexanuzmvl IKcnpeccuu 2eHos y aykapuom. Ponb
Xpomamuna 6 pezyiayuu pabomsi 2eHog. Perynsius oOMEHHBIX MPOIIECCOB B KIETKE.
Kiterounslii romeocTas.

Bupycsl — Heknerounble (OpMbI KU3HM W OOJUratHele mapasutbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusnennwiit yuxn JJHK-
cooepacawux eupycos, PHK-cooepocawux eupycos, oOaxmepuogacos. QObpamuas
MpancKpunyus, pesepmasa, unmezpasa.

BupycHbie 3a0osieBaHus ueioBeka, XWUBOTHBIX, pacteHuit. CIINJ, COVID-19,
COIIMATbHBIE U MEAUIIUHCKHIE MPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6oavwiux maccusos («bigdatay)
CMPYKMYPHBIX Ouono2udeckux oaunvix. Hanomexnonozuu 6 6uonozuu u meouyuHe.
IIpocpammupyemvbie ynkyuu d6eaxos. Cnocodovl 00cmagKu 1eKapcma.

JdeMoHCcTpanumn

[Toptpetsr: H. K. Konbios, JI. Y. IBaHOBCKUIA.

Tabmumbsl u cxembl: «buocunre3 Oenka», «['eHeTmueckuili koa», «Bupyce»,
«bakrepuodarm».

IIpakTnyeckas padora «Co3qaHnue MOAEIN BUPYCay.

Tema 8. 7Kru3HeHHBIH MK KJIETKH

Krnerounsiif nuki, ero nepuoasl u peryisuus. Uarepdaza u muto3. OcoOeHHOCTH
npoleccoB, mpoTekatomux B uHTepdaze. [loAroroBka KIETKH K  JICJCHHIO.
[IpecunTeTnueckuii  (MOCTMUTOTUYECKUI), CHHTETUYECKHMH M TMOCTCUHTETUYECKHI
(MpeMUTOTHYECKHIA) IEPUOIBI UHTEP(A3HI.

Matpuunsiii  cunte3 JIHK — permmkanusa. Ilpunnuner permmkanum  JIHK:
KOMILJIEMEHTAPHOCTb, TMOJYKOHCEPBATUBHBIN CHUHTE3, aHTUNAPAIIEIbHOCTh. MexaHu3m
pemwmkannu  JIHK. Xpomocomsl. CtpoeHue xpomocoM. Tenomepsl u Temomepasa.
XpoMOCOMHBIN HaOOp KIETKM — KapUOTWIl. JMIJIOWIHBIA W TarIOUTHBIA HAOOPHI
xpomocoM. ['omostornynbie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Henenue kinetku — mMuto3. CTaguu MUTO3a M MPOUCXOJALIME B HHUX MPOLECCHI.
Tunel muto3a. Kaprokunes n nuTokuHe3. bruomornueckoe 3HaueHUEe MUTO3A.

Perynsuus MmutoTrdeckoro nukia kietku. [Iporpammupyemas kietounast rudens —
aronTo3.

Knerounoe sapo, XpoMocombl, (yHKIHMOHAIbHAs TeHOMHKA. Mexanuzmol
npoaugepayuu, ouppepenyuposku, cmapenus u eubenu kiemox. «Lugpposas xnemxa» —
ouounghopmamuyeckue mooenu QyHKYUOHUPOBAHUSL KIIEMKU.

JleMoHCTpauu

Tabmumpel u  cxembl: <«KU3HEHHBIM LMK KIETKW», «Murtos», «CTpoeHue
xpomocomy, «Permukanus JTHK».

OOGopynoBaHue: CBETOBOM MHMKPOCKON, MHUKpompemnaparbl: «MuUTO3 B KIETKax
KOpEIIKa JTyKay.

JlabopaTopHas padora «/3ydyeHne XpoOMOCOM Ha TOTOBBIX MUKpOIIpENapaTax».

12



JlaGopatopHnasi padora «HaGmonenue MuTo3a B KIeTKax KOHYMKA KOPEIKa JIyKa
(Ha TOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue U (PyHKIMH OPraHU3MOB

buonornyeckoe paszHooOpazue opraHuzMoB. OJHOKJIETOYHbIE, KOJIOHHAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U KM3HEIEATEIbHOCTH OJHOKJIETOUYHBIX OPIraHU3MOB.
bakrtepun, apxeu, OJHOKJIETOYHbIE TpHUOBbI, OJHOKJIETOYHBIE BOJOPOCIH, JPyrUe
npoTUCThl. KOJOHMAaIbHBIE OPraHU3MBI.

B3anMOCBsI3p 4acTEll MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CHUCTEMBI
opranoB. Opranusm Kak equHoe nenoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAS,
OpoBOJAIIAs, OCHOBHas, MexaHudeckas. OcoOeHHOCTH cTpoeHus, (QyHKUuH u
PaCIIOJIOKEHNs TKAaHEH B OPraHaX PacTECHUN.

TkaHM JKMBOTHBIX M 4YeJOBEeKa. THUIBI JKMBOTHBIX TKAaHEW: SIUTENINAIbHAa,
COC/IMHUTENbHAs, MblllleyHasi, HepBHass. (OCOOEHHOCTHM CTPOEHHUA, QYHKIUH U
pacroJ0KEeHUsl TKAaHEW B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M T€HEpaTUBHBIE OpraHbl pacTeHU. OpraHel U CUCTEMBI
OpraHoOB KMBOTHBIX U 4yeaoBeKa. DYHKIIMM OPraHOB U CUCTEM OPraHOB.

Omnopa Ttenma opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbIi M BHyTpeHHHH ckeneT. CTpO€HHME WM THIIBI
COEIMHEHUS KOCTEM.

JIBI>KeHUE OpraHu3MOB. JIBHKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUTHOE,
KTYTHKOBOE, PECHUYHOE. /[BH)KEHNE MHOTOKJIETOYHBIX PACTEHMI: TPOIIM3MBI U HACTHH.
JIBI>KeHHnE MHOTOKJIETOYHBIX XMBOTHBIX M YEJIOBEKa: MbIIIeuHas cucreMa. Peduiekc.
CkeneTHble MBIIIIBI U UX paboTa.

[Inranue opranusmos. IloryomeHue BOABI, YIVIEKUCIOIO ra3a U MHUHEPAIBHBIX
BEILIECTB pacTeHUsIMU. lIuTaHne >XKMBOTHBIX. BHYTpPHUIOIOCTHOE M BHYTPHUKIETOYHOE
nuuieBapeHue. [Ilutanue mo3BOHOUHBIX )KMBOTHBIX. OTAEIBI NUIIEBAPUTEIBLHOTO TPAKTA.
[InmeBapurenbHble Xkene3bl. [IumeBapuTenbHas cucTeMa 4eaoBeKa.

Hpixanue opraHuzMoB. Jlpixanue pacteHuil. Jlpixanue xXuBOTHBIX. Juddysus
razoB 4epe3 MNOBEPXHOCTh KieTkU. KokHoe npixaHue. JlpIxaTenbHas NOBEPXHOCTb.
XabepHoe u n€rouHoe apixaHue. JlpIXaHuWE MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA.
DBOJIIOLIMOHHOE YCJIOKHEHNUE CTPOCHHUSI JErKNX MO3BOHOYHBIX KUBOTHBIX. [[pIXarenbHast
CUCTEMa 4YeJIOBEKa. MeXaHM3M BEHTHISALMM JIETKUX Yy ITHUL U MICKONUTAOLIUX.
Perynsauus asixanus. JprxareabHble 0ObEMBI.

Tpancnopt BemEecTB y OpPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTEHUI.
Tpancnopr BemecTB y *)UBOTHBIX. KpoBeHOCHas cucrema u e€ opranbel. KpoBeHocHas
CHCTEMa MMO3BOHOYHBIX KMBOTHBIX U 4enoBeka. Cepale, KpOBEHOCHBIE COCYAbI U KPOBb.
Kpyrun kpoBooOparienus. OBOJIOLMOHHBIE YCIOKHEHUS CTPOCHHS KpPOBEHOCHOU
CUCTEMbI IT03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beigenenue y opranusMoB. Beiaenenue y pacreHuid. BwlneneHue y JKMBOTHBIX.
CoxpatutenbHble Bakyonu. Oprasbl BbliesneHus. OuibTpaius, cekpeuus U odpaTHoe
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BCAChIBAaHUE KaK MEXaHU3Mbl PAOOTHl OpraHoB BblAeiNeHHsS. CBS3b IMOJOCTU Tejla C
KPOBEHOCHOM U BBIJIETUTEIBHON cUCTeMaMH. BbleneHue y mo3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. CtpoeHue u (pyHkuuoHupoBaHue Hedpona. OOpazoBaHHE MOUU Yy
YeJI0BEKa.

3ammra y opraHu3MoOB. 3alllUTa Y OJHOKIJIETOYHBIX Opranu3MoB. Cropsl OakTepuit
Y LWCTHl IMPOCTEMIIMX. 3aluTa y MHOTOKIETOYHbIX pacteHuid. Kyrtukyna. Cpencrsa
IMAaCCUBHOM M XMMHYECKOH 3aIIUTEl. OUTOHIIUIHI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX IpPOWU3BOAHBIE. 3alluTa
opranu3zMa oT Oozne3Hell. IMMyHHas cuctema denoBeka. KileTodHbIi M T'yMOpasIbHBIN
UMMYHUTET. BpoxAEHHBI W TpHOOpeTEHHBIN cnenuduueckuii MMMYHUTET. Teopus
KIIOHAIbHO-celiekTuBHOro ummynuteta (II. Opmux, ®. M. bepner, C. Tonerasa).
BocnanurenbHble OTBETHI OpraHU3MOB. Poilb BPOXXKIEHHOIO MMMYHHUTETa B pa3BUTUHU
CUCTEMHBIX 3a00JI€BaHUN.

Pa3apaxxuMocTh U peryisiius y opraHu3mMoB. PazipaXuMoCTh y OJHOKJIETOUHBIX
oprann3moB. Takcucsl. PaznpaxxumocTts U perynsnus y pacteHuid. PocToBbie BemecTsa u
UX 3HaYEHUE.

HepBHast cuctema u pedekTopHasi peryisaius y *KUBOTHbIX. HepBHas cucrema u
e€ oTnenbl. DBOJNIOLUMOHHOE YCIOXHEHUE CTPOCHHUS HEPBHOM CUCTEMBI y >KUBOTHBIX.
Otnensl TOJTOBHOTO MO3Ta MO3BOHOYHBIX XKMBOTHBIX. Pedinekc u peduexropnast gyra.
besycnoBHbIE U yCIIOBHBIE PEIICKCHI.

['ymopanbHast peryasuus U SHAOKPUHHAS CUCTeMa )KUBOTHBIX U uesoBeka. JKemnesbl
SHIOKPUHHOM CUCTEMBI U MX TOPMOHBI. JleMCTBUE TOPMOHOB. B3anMOCBA3b HEPBHOU U
SHAOKPUHHON cucTeM. ['unoranamo-runodusapHas cucrema.

JleMoOHCTpa MU

[Toptper: U. I1. [1aBnos.

Tabmuuet u  cxeMbl:  «OIHOKJIETOYHBIE — BOJOpPOCIN», «MHOTOKIETOYHBIC
BoJIopociny, «baktepun», «IIpocreiimme», «Opranbl IBETKOBBIX pacTeHUN», « CUCTEMBI
OpraHoB TIO3BOHOYHBIX >XUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOMbIX», «TkaHu
pactenuit», «KopHeBbie cuctembl», «Ctpoenue ctebnst», «CTpoeHHE JHCTOBOM
IIaCTUHKW», « TKaHU XKUBOTHBIX», «CkeneT yenoBeka», «llumeBapurenbHas cucremay,
«KpoBeHocHast cucrtemayn, «J/lpixatenpHas cuctema», «HepBhHas cucremay, «Koxkay,
«MpliiieyHass cucrteMa», «BplgenurenbHas —cucrema», «OHIOKPUHHAA CHUCTEMay,
«Ctpoenue wmpimp», «MMmynuTer», «Kumednonosnoctusiey, «CxeMa MNUTaHUS
pacteHui», «KpoBEeHOCHbIE CUCTEMBI MO3BOHOYHBIX XUBOTHBIX», «CTpO€HUE TUIIPBI»,
«Ctpoenue mnanapun», «BHyTpeHHee cTpoenue n0xaeBoro uepss», «HepBHas cuctema
pb1OY», «HepBHas cuctema Jsrymkn», «HepBHas cructema nmpecMbIKaImuxces», «HepsHas
cucreMa ntuiy, «HepBHas cucrema muekonuTtarmuxy», «HepBHas cuctema 4yenoBekay,
«Pedaekcy.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOIpEnapaTbl  OJHOKJIETOUYHBIX
OpraHrW3MOB, MUKpOTIpenapaThl TKaHEH, pAKOBUHBI MOJUTFOCKOB, KOJIJICKIIMM HaCEKOMBIX,
UTJIOKOKHX, JKUBBIE IK3EMIUISIPhl KOMHATHBIX PACTEHUH, TepObapuu pacTeHUU pPa3HBIX
OTJEJIOB, BJAXHBIC TMpenaparbl >KUBOTHBIX, CKEJIEThl TMO3BOHOYHBIX, KOJIIEKIIUU
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O€CIO3BOHOYHBIX JKUBOTHBIX, CKeJIET 4eJoBeKa, O0OpyJOBaHUE I JEMOHCTpallH
MOYBEHHOI'O U BO3AYIIHOTO MUTAHUS PACTEHUH, pacUIEIUICHUs Kpaxmajia U OelIKOB MO/
neictBueM (epMEHTOB, O0OPYJOBaHME [Js JAEMOHCTpAIMM OIBITOB IO H3MEPEHUIO
YKU3HEHHON €MKOCTHU JIETKMX, MEXaHU3Ma JIbIXaTeJIbHbIX ABUKEHUW, MOJEIN TOJIOBHOTO
MO3ra pa3IuYHbIX )KUBOTHBIX.

JlaGopaTropHasi padora «/3ydeHue TKaHeW pacTEeHUI».

JlabopaTopHas padora «/3yueHne TkaHel KUBOTHBIX).

JlabopaTopHas padora «/3ydyeHne OpraHoB IIBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHHe U pa3BUTHE OPraHU3MOB

@®opMbl pa3MHOXKEHHUS OpraHuU3MOB: Oecrosnioe (BKJIIOYasi BETreTaTUBHOE) W
nojioBoe. Buapl O6ecrnonoro pasMHOKEHHS: MOYKOBAHHME, CHOPYJALHUS, (parMeHTanus,
KJIOHUPOBaHUE.

[TonoBoe pasmHokeHue. [lonoBeie kneTku, nau ramersl. Meito3. Cranuu Meiiosa.
IToBenenue xpomocom B Meinosze. Kpoccunropep. buonorndeckuii cmbici Meio3a u
IIOJIOBOTO Iponecca. Meno3 U ero MecTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoapiiieBoe paszButue. ['ameroreHe3 y KUBOTHBIX. I[loJOBBIE KeJ€3bl.
OOpa3zoBaHMe M pa3BUTHE TMOJOBBIX KieTOK. Crnepmarorene3 M oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHne W AMOpUOHAIBHOE  pPa3BUTHE  KUBOTHBIX.  CrocoObI
OIUIOJOTBOPEHMUS: HApYyKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOpPHOJIOrusi — HayKa o
Pa3BUTUU OPTraHW3MOB. Mopgocenes — 00Ha u3z 21asHbLIX NPoOIeM IMOPUOTOCUL.
Konyenyus mopghocernos u mooenu mopgozenesza. Ctaguum MOprUoreHe3a KUBOTHBIX (Ha
npumepe Jarymiku).  Jpobnmenuwe. Tumbl  apoOneHus. /Jemepmunuposannoe u
HedepMunuposannoe opoonenue. bnacmyna, munvi 61acmyn. OCoOCHHOCTU APOOIEHUS
MJIEKOMUTAIOMINX. 3apOAbIIIEBbIE JTUCTKU (TacTpyJIsALMs). 3aKiIa/ika OpraHOB U TKaHEW U3
3apOJBIIIEBBIX JIMCTKOB. B3auMHOe BiMsIHME YacTel pPa3BUBAIOMIETOCS 3apojbllla
(oMOproHanbHAsT WMHAYKIHS). 3aKiajka IUlaHa CTPOEHHUS KUBOTHOTO KaK pe3yJabTaT
MEPAPXUUECKUX B3aMMOJEHCTBUNA TE€HOB. BiusHue Ha SMOpHUOHANBHOE pPAa3BUTHE
pa3nUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pa3Butue xuBoTHbIX. [locTomMOpuoHaneHblil nepuoa. IIpsmMoe u Henpsimoe
pasButHe. Pa3Butie ¢ Metamop(o3oM y O€CrO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MNPSAMOIO M HEMPSIMOIO Pa3BUTHs, MX PaCIpOCTpaHEHHE B
npupoje. Tumbsl pocta >KUBOTHBIX. DAKTOPHI PETYISLUUA POCTA )KUBOTHBIX U YEJIOBEKA.
Craauu mocToMOPHOHATIBHOTO Pa3BUTHS Y )KUBOTHBIX U 4yesioBeka. [leprnoibl oHTOreHe3a
yenoBeka. CTapeHue U cMepTh Kak OMOJIOrHYeCKHe MPOIIECCHI.

PasmHoxenue wu pasButue pacteHuil. [amerodpur u cmopodur. Meiio3z B
JKU3HEHHOM ITMKJIe pacTeHui. OOpa3oBaHue crmop B Ipoliecce Mmeiio3a. ['amerorenes y
pactenuil. OIUIOJOTBOpEHUE M pPa3BUTUE PACTUTEIBHBIX OpraHu3MoB. JIBoitHOe
OIJIOIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJisiliii OHTOI€HE3a Y PACTEHUHN U )KUBOTHBIX.

JleMoHCcTpan MU
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[Toptpetsr: C. I'. HaBamun, X. [lInemas.

Tabmuupt u  cxembl: «BereratuBHoe pasmMHOXeHHE», «Tumbl Oecrnoyioro
pasMHOXEHHS», «Pa3MHOXEHME  XJaMHJAOMOHaAbD», «Pa3MHOMXKEHHE  IBIJICHBDY,
«Pa3mHO)eHne ruapb», «Meio3», «XpoMmocomel», «['amerorenes», «CrtpoeHue
SUIIEKIIETKHU U criepMaTo3onia», «OCHOBHBIE CTaIuu OHTOreHe3ay, «IIpsMoe u Henpsimoe
pa3Butue», «Pa3BuTue Maickoro xyka», «Pa3Butue capaHum», «Pa3BUTHE JATYLIKH»,
«/IBoliHOE OIIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHuit», «CTpoeHUe CeMsiH OJTHOAOJIbHBIX
U JIBYJIOJIbHBIX pacTeHUu», « KU3HEHHBIN LMK MOPCKOW KamycTh», «KHU3HEHHBIN LUK
MXa», «JKM3HEHHBIN [IUKII MATOPOTHUKA, <« KU3HEHHBIN UK COCHBD.

O6GopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOINpenaparsl  SHIEKIETOK U
CIIEpMAaTO30MI0B, MOJIENIb « LIMKIT pa3BUTHS JISATYILIKI.

JlabopaTtopHas pabora «l3yyeHue CTpPOEHHMS TOJOBBIX KIETOK HAa TOTOBBIX
MHKpPOIIPENApaTaxy.

IIpakTuyeckass padora «BbisiBIeHHME NPU3HAKOB CXOJACTBA  3apOJbIIICH
MTO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopHas padora «CTpoeHrE OPraHOB pa3MHOKEHUS BBICHIUX PACTCHUI.

Tema 11. T'eHeTMKa — HayKa O HACJEJICTBEHHOCTH W M3MEHYHMBOCTH
OPraHu3MoB

HcTopusi craHOBJIEHMS] U Pa3BUTHS FeHETUKU Kak Hayku. PabGotsl I'. Mennens, I
ne ®puza, T. Moprana. Ponb oTedecTBEHHBIX YUEHBIX B pa3BUTHU reHeTUKH. PaboTsr H.
K. Konsuoa, H. U. Basunoa, A. H. benoszepckoro, I'. JI. Kapneuenko, [O. A.
dunmumaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TE€HETUYECKUE IMOHATUS M CHMBOJBL. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeTIbHbIE T€HbI, aJbTePHATUBHbBIC MPU3HAKH, IOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK,
TOMO3UT0Ta, TE€TePO3UroTa, YUCTask JUHUS, THOpUIbI, TeHoTur, ¢eHoTur. OCHOBHBIC
METO/JIbl TEHETUKU: THOPUOTOTUYECKUHN, ITUTOTOTUIECKUHN, MOJIEKYIISIPHO-T€HETUUECKUA.

JleMoHCTpPau MU

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos,
A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeen-
PecoBcknid.

Tabnuiibl U cxeMbl: «MeToIbl TeHETUKNY, «CXEMBbI CKPEIIIUBAHUS.

JlabopaTopHas pa6ora «J/Ipo3oduia kak 00bEKT FreHeTUYECKUX UCCIICTIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemmBanue. [lepBoiii 3akoH MeHenst — 3aKOH €IUHO00pa3Hs
ruopuaoB nepBoro nokosieHud. [IpaBuino nomuHupoBaHus. Bropoil 3akoH Menaens —
3aKOH  pacHIeTUICHWs Tpu3HakoB. [luTomormyeckue OCHOBBI MOHOTHOPHUIHOTO
CKpeluBaHus. [ umoresa 4ucToThl ramer.

Ananusupyroniee ckpenuBaHue. [IpoMexyTouHbI XapakTep HacjiedOBaHHUS.
Pacmienyienre npu3HakoB Npyu HENOJIHOM JOMUHHUPOBAHUU.

JurubpunHoe ckpemuBaHue. Tpetuid 3akoH MeHJenss — 3aKOH HE3aBUCHUMOTO
HACJIEIOBAaHUS TPU3HAKOB. [[uTONMOTHYECKEe OCHOBBI IUTUOPUTHOTO CKPEIINBAHHMSL.
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CuemieHHOe HacienoBaHue mnpu3HakoB. PabGoter T. Moprana. CuemieHHoe
HacJIeIOBaHUE TE€HOB, HAPYIICHUE CIEIJIEHUS] MEXJy T'€HaMH. XPOMOCOMHAS TEOpus
HACJIeICTBEHHOCTH.

I'enetuka mona. XPOMOCOMHBIM MEXaHM3M OIPENEICHUsT Toja. AyTOCOMBI H
MOJIOBBIE  XPOMOCOMBI. ['OMOramMeTHbIi M TreTeporaMeTHhl moJl. ['eHeTnueckas
CTPYKTYpa MoJI0BbIX XpoMocoM. HacnegoBanue mpu3HaKkoB, CIEIJICHHBIX C ITOJIOM.

['enoTum kak nenoctHas cucrema. [IneloTponus — MHOKECTBEHHOE JICVCTBHE TEHA.
MHOX€eCTBEHHBIN aJJICTIU3M. BzaumopeiictBue HEaJJICIbHBIX TCHOB.
Kommnementapuocts. Dnuctas. [lomumepusi.

['eHeTHYECKUIT KOHTPOJIb Pa3BUTHS PACTCHUM, KMBOTHBIX M YEJIOBEKa, a TaKXe
(U3HOTIOTMYECKUX MPOIECCOB, MOBEACHUS M KOTHUTUBHBIX (yHKIUH. ['eHeTHueckue

MEXaHU3Mbl CHUMOHMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBHUS «XO35IMH — TMapasuT» u
«XO03IMH — MHKpoOMOM». ['eHeTHuyeckne acmeKkThl KOHTPOJISI W HM3MEHEHHS
HACJIEICTBEHHON HH(POPMAIIUU B TTOKOJICHUAX KJIETOK M OPTaHU3MOB.

JdeMoHCcTpanumn

[Toptpetsr: I'. Menaens, T. Mopran.

Tabnmuuelr u cxembl: «llepBblii u BTOpoil 3akoHBl Mennens», «Tpetuil 3akoH
Mennens», «AHanu3upylollee CcKpemuBaHuey, «HemnoiHoe — IOMHUHHpPOBaHHEY,
«CrernneHHoe HacjieJI0BaHUuE MPU3HAKOB y Apo30uibly, «I'eHeTnka monay, «Kapuotun
yenoBekay, «Kapuorun apozodumnb», «Kapuotun nrunb», «MHOXKECTBEHHBIN
aenusm», « BzaumoaerncTBrue reHoBy.

O6opynoBanue: MoJeidb JUIsl JEMOHCTpPAIMU 3aKOHOB €IWHOO0Opa3usi THOpHUIIOB
MEPBOr0 TMOKOJEHUSI M PACIICTUIEHUS MPHU3HAKOB, MOJEIb Uil JEMOHCTPAIMU 3aKOHA
HE3aBUCHUMOI'O HAcCJIeIOBAHUS MPU3HAKOB, MOJENb JIs JEMOHCTPALMHU CUEIJIEHHOTO
HacJe0BaHuUs MIPU3HAKOB, CBETOBOM MUKPOCKOT, MUKpompenapar: «J[po3odumnay.

IIpakTunyeckasi padora «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO CKpPEIIMBAHUS
y IpO30(DUITBD.

IIpakTnyeckasi padora «/3ydyeHue pe3yabTaTOB AUTUOPHUIHOTO CKPEUTUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHoTMma W cpeAapl  npu  (GOpMUPOBaHUM  (PEeHOTHIA.
N3mMenunBoCTh mnpu3HAakoB. KauecTBEHHbIE M KOJIWMYECTBEHHBIE IMPU3HAKU. Buasl
M3MEHUYMBOCTHU: HEHACIEICTBEHHAS U HACIICICTBEHHAS.

MonudukanmonHasi ~ U3MEHYUBOCTh.  Ponmb  cpempl B (popMHUpOBaHUU
MOIU(UKAMOHHON M3MeHunBocTH. Hopma peakunu mpusHaka. BapuannoHHBIN psg u
BapuannonHas kpuBas (B. Moranncen). CBoiicTBa MOau(UKAITMOHHON U3MEHYHBOCTH.

['eHoTunuueckass W3MEHUYUBOCTh. (CBOMCTBA TE€HOTUIIMYECKOW U3MEHUYMBOCTH.
Buipl reHOTUTHYECKON M3MEHYMBOCTH: KOMOWHATUBHAS, MyTaIl[HOHHAS.

KoMmOuHaTthBHAsT W3MEHYMBOCTh. Meio3 W TOJOBOM MpoliecCc — OCHOBA
KOMOWHATUBHOW W3MEHUYMBOCTH. Pojlb KOMOMHATHMBHON HW3MEHUYMBOCTH B CO3JaHUU
TeHETHYECKOTr0 pa3Hoo0pa3us B mpeiesax OJHOTO BU/A.
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MyTanuoHHas U3MEHYMBOCTh. Bupl MyTanuii: reHHbIE, XpPOMOCOMHbBIE, TEHOMHBIE.
CroHTaHHBIE U UHAYIIUPOBaHHbIE MyTallMU. SINE€pHBIE U IUTOIIA3MaTUYECKUE MYyTALUH.
Comaruueckue U moJioBble MyTauu. [IpudurHbl BOSHUKHOBEHUSI MyTaluil. MyTareHsl u
UX BIHMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTALIMOHHOIO Ipouecca. 3aKOoH
TOMOJIOTHUECKUX PSAOB B HacieacTBeHHOM n3menunBocty (H.U. BaBunos). Buesnepnas
M3MEHYMBOCTh U HACJIEACTBEHHOCTb.

Onucenemuka u d3NULEHOMUKA, POJIb INUSEHEMUYECKUX (aKkmopos 8 Hacie008aHuu
U UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOB V) OP2AHUIMOB.

JdeMoHCcTpanuu

[Toptpetsr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabnuipl u cxeMbl: «Busibl ”3BMEHUUBOCTHY, « Moau(puKamoHHasi U3MEHYHUBOCTH,
«KomOuHaTHBHAsT W3MEHUUBOCTH», «Meio3», «OrmnonoTBopeHue», «l'eHernyeckue
3a00JIeBaHUS YEIOBEKaY, «BUabpl MyTaruii».

O6opynoBaHue: )KUBbIE U TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PACTCHHM, pUCYHKU
(poTorpadun) KUBOTHBIX C PA3TIUYHBIMU BUJAMHU U3MEHUYNBOCTH.

JlabopaTopHasi pa6ora «lccinegoBanue 3aKOHOMEPHOCTEH MoIu(UKAIIMOHHON
M3MEHUYHUBOCTH. [locTpoeHHE BapUaIMOHHOTO Ps/Ia U BApUALIMOHHON KPUBOW».

IIpakTnyeckass  padora  «Myrtamu y  apo3oduiasl  (Ha  TOTOBBIX
MUKpoOTpernaparax)».

Tema 14. I'eHeTHKa Ye10BeKa

Kapuotunm 4enoseka. MexayHapoaHas nporpamMma HMCCIEIOBaHUS T€HOMA
yenoBeka. MeToAbpl M3yueHUs] TeHETHUKH YelIOBEKa: T'€HEaJOTWYeCKUM, OIM3HEIOBBINH,
HATOT€HETUYECKUM,  TMOMYJIALHUOHHO-CTATUCTUYECKUH,  MOJICKYJISIPHO-TEHETUYECKHUML.
CoBpeMeHHOE onpeeneHne TEeHOTHUINA! MIOJIHOTEHOMHOE CEKBEHUPOBAHUE,
FEHOTUIIUPOBaHWE, B TOM uuciae c¢ nomombto [IIP-ananu3a. HacnenctBenHsbie
3a0osieBaHMsl 4esloBeKa. ['eHHbIE M XPOMOCOMHBbIE OOJIE€3HH uYesnoBeka. bone3Hu c
HACJICICTBEHHOW MPEAPacloiIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOW TE€HETUKU B
NPEeIOTBPAIIEHUA U JICYCHUH TEeHeTHMYeCKHX 3abojeBaHUil 4yenoBeka. Menuko-
F€HEeTUYEeCKOoe KOHCyibTUpoBaHue. CTBONOBbIE KIETKH. IloHATHE «TEHETHYECKOro
rpy3a». OTHYECKHE AacCHeKThl HCCIEIOBaHMK B OOJACTH pEJaKTUPOBAHMS TEHOMAa U
CTBOJIOBBIX KJIETOK.

['enetnueckne  (akTOpbl  TOBBIIIEHHOW  YYBCTBUTEIBHOCTH  4YEJIOBEKA K
bu3nueckoMy W XHUMHUYECKOMY 3arpsi3HEHUIO OKpyxkarouieil cpeabl. ['eHeTnueckas
MPEAPACIIONOKEHHOCTD YEJIOBEKA K MTATOJIOTUSIM.

JleMoHCTpauu

Tabnmuuplt u cxembl: «Kapuotun denoBeka», «MeToabl H3y4eHHs] TE€HETHKU
qenoBekay, «[ eHeTnueckue 3a001eBaHUS YETTOBEKAY.

IIpakTHyeckas padora «CocTaBiieHHE U aHAJIA3 POJOCIOBHOW.

Tema 15. Cesiekniusi OpraHusMoB

JomecTukanus U cenekuus. 3apoKICHHUE CENEKIUHU M JOMECTHUKauuu. Yuenue H.
W. BaBunosa o LleHTpax mpoucxoxaeHus: 1 MHOT00Opasus KyJIbTYPHBIX pacTeHuil. Ponb
CEJIEKIIMM B CO3JJaHUM COPTOB PACTEHMI M MOPOJ KUBOTHBIX. COpT, mopoaa, HITaMM.
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3aKOH rOMOJIOTMYECKUX PSAOB B HacieACTBEHHOM u3MeHunBoctu H. WM. BaBuiosa, ero
3HAUEHUE JJIs CEeKIMOHHON PabOTHI.

Meroasl  cenekIMoHHOW  paboThl. VcKyccTBeHHBIM OTOOp: MaccoBBI U
UHAUBUAYATIbHBIA. DTarbl KOMOMHAIIMOHHOM cesieKiuu. VcrbITanue mponu3BOIUTENEH 110
noToMcTBY. OTOOp MO TE€HOTUNY C OMOUIBIO OLIEHKH (PEHOTUIIA TOTOMCTBA U OTOOP IO
reHOTHITY ¢ moMolbio ananu3za JJHK.

HckyccTBEHHBIN MyTareHe3 Kak METOJl CeJIEKIIMOHHON paboThl. PagnanimonHsiii 1
XUMHUYECKHM MyTareHe3 KaK HCTOYHUK MYTalUid y KYyJIbTYpHBIX (OpPM OpPraHHU3MOB.
Hcnonb30BaHNE TEHOMHOTO PEAAKTUPOBAHUS U MeTOAoB pexomMOMHaHTHbIX JIHK nms
MOJIyYEHUSI NCXOJAHOTO MaTepHalia Jijisl CEJIEKIINH.

[Tonyuyenue mnonuruionsioB. BHyTpuBHmoBas rubpuausaius. biuskoposicTBEHHOE
CKpelmMBaHue, wWin HHOpuaAuHT. HepojacTBeHHOE CKpelluBaHHWe, WM ayTOPUAMHI.
['ereposuc u ero mpuumHbl. Mcmonb3oBaHue rerepo3uca B cenekuuu. OTaani€HHAs
ruOpuamzamus. [lpeogonenue Oecrionuss MEXBUIOBBIX TUOPUAOB. JlocTHXKEHHS
CEJIEKIMU PACTCHUM U JKUBOTHBIX. «3€1E€HAs PeBONIOYUSLY.

CoxpaHeHne M H3y4€HUE TEHETHYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHUH M MX
JTUKUX POAMYEH Il CO3[IaHUSI HOBBIX COPTOB U THUOPHIOB CEIIBCKOXO3SHCTBEHHBIX
KyJIbTyp. M3yuenue, coxpaneHue U YNpAGleHUe 2EHeMUYECKUMU  pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMDBICAOBbIX — JICUBOMHBIX 6  YeNAX  VIAVUUIeHUS
CYUeCmeyoumux U Cco30aHUs HOBbIX NOPOO, JAUHUL U KPOCCO8, 8 MOM Yucie
NpUMEHEHUEM COBPEMEHHbIX Memo008 HAVYHLIX UCCIe008aHUl, NepedosbiX uoet u
NepCneKmuHbIX MexHOI02U.

JdeMoHCcTpanumn

[Toptpers: H. WM. Basunos, W. B. Mwuuypun, I'. JI. Kapneuenko, II. II.
Jlyxpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiel u cxembl: «L{eHTpBI MPOUCXOXIEHUS W MHOT000pasvs KyJIbTYpPHBIX
pacteHui», «3aKOH TOMOJIOTUYECKHUX PSAJ0B B HACIEACTBEHHONW W3MEHUYHUBOCTHY,
«Metoapl cenexumny, «OTnanéHHas rudpuauzanusy, «MyTrareHes.

JlaGoparopHass padora «l3ydeHue cOpPTOB KYJIbTYPHBIX PACTEHHUU H TMOPOL
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHas padora «/3yyeHrne METOAOB CENEKIUU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN».

Jrckypensi «OCHOBHBIE METOJbI U JOCTUKEHUS CEJIEKIIMU PACTEHUI U KUBOTHBIX
(Ha CEeJEeKIMOHHYIO CTaHIIMIO, MJIEMEHHYIO (epMy, COPTOUCIBITATENbHBINA y4acTOK, B
TEIJIMYHOE XO3SIIICTBO, B JIa0OPATOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BuorexHoJiorusi M CHUHTeTHYECKas1 OMOJIOTHS

OOBEKTHI, UCTIONB3YEMbIE B OMOTEXHOJIOTHH, — KJIIETOYHBIE ¥ TKAHEBBIC KYJIBTYPHI,
MHUKPOOPTaHU3MBbI, UX XapaKTepPUCTHKA. TpaauiiMoHHas OMOTEXHOJIOTHS: XJIeOOTeUeHHE,
MOJIYYCHHUE KHUCIOMOJIOYHBIX TMPOAYKTOB, BUHOJENHE. MHUKPOOHMOJIOTUYECKUI CHUHTE3.
OOBEKTHl MHKPOOMOJOTUYECKUX TeXHOJOTUM. IIpou3BoACTBO Oenka, aMHHOKHCIOT M
BUTAMHUHOB.
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Co3aHre TEXHOJIOTM M MHCTPYMEHTOB LIEJICHAIIPABIECHHOIO M3MEHEHUS H
KOHCTPYUPOBAHUSI T€HOMOB C LEJIbI0 IOJYYEHUSI OpPraHM3MOB M HMX KOMIIOHEHTOB,
COJIepKalllMX HE BCTpEYaroIINeCs B IPUPOJIe OMOCUHTETUYECKUE TYTH.

Knerounas wuHxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW pACTEHUN H
#xuBOTHBIX. Kprnobanku. Comarnueckas ruOpuan3anus U COMaTUYECKUH 3MOpPHOTEHES.
Hcnonb3oBanue TramiouzOB B CEIEKUUU pacTeHuu. [lonyuenue MOHOKIOHAIbHBIX
anmumen. Mcnonvzosanue MOHOKIOHAILHLIX U NOJUKIOHATLHLIX AHMUMEN 8 MeOUuyuHe.
HckyccTBEHHOE  OIIOAOTBOpPEHUE. PEKOHCTpyKLHMS —SIMIEKIETOK U KIOHUPOBaHUE
KUBOTHBIX. MeTon TpaHCIUIaHTAaUUU AJIep KIETOK. Iexwono2uu 0300posieHusl,
KYTbMUGUPOBAHUsL U MUKDOKIAOHANLHO20 — PA3SMHOMCEHUS.  CENbCKOXO3AUCMBEHHBIX
Kybmyp.

XpomMocoMHasi M Te€HHasg UWHXeHepus. VICKycCTBeHHBIM CHHTE3 T€Ha WU
KoHcTpyupoBanue pexkomOuHantHbiXx JIHK. Cozdanue mpanceennvix opeanusmos.
JlocTr>keHus U1 NEePCHEKTHUBBl XPOMOCOMHOW UM T€HHOM MHXXEHEPUHU. DKOJOTHUECKUE U
ATUYECKHE MPOOJIEMbl TEHHOW UHKEHEPHH.

Menuuuackue OuorexHonoruu. IloctreHomuas mmdpoBas wmeauruHa. [I1[P-
TUarHocTuka. MeraboJOMHBINA aHANU3, T€HOLIEHTPUYECKUN aHaJIu3 MPOTEOMa YeIOBeKa
JUIsl OLIEHKU COCTOSIHUSL €ro 3740pOBbs. Vcmosib30BaHUE CTBOJIOBBIX KIIETOK. TapreTHas
tepanust paka. 3D-Ouoummxenepuss ansg  pa3paOoTKM  (yHIAMEHTAJbHBIX OCHOB
MEJIUIIUHCKUX TEXHOJIOTUH, CO3/IaHMSl KOMIUIEKCHBIX TKaHEH COYETaHWEM TEXHOJIOTHi
TpéXMepHOro  OWompuHTHHra W ckaddonauHra a8 peuwieHus  3ajaad
MEPCOHAIIU3UPOBAHHON MEIUIIMHBI.

Co3nanrie BEeKTOPHBIX BAKIMH C IEIbI0 00ecreueHns KOMOMHUPOBAHHOM 3aIllUThI
oT BO30yuTeNei OPBU, YCTaHOBJICHUE MOJIEKYJIIPHBIX MEXaHU3MOB
¢bynkuumonnpoBanuss PHK-cogepxamux BupycoB, BBI3BIBAIONIMX 0CO00 OMACHbBIE
3a00JIeBaHUS YEIOBEKA U )KUBOTHBIX.

JleMoHCTpPau MU

Tabmuuet 1 cxembl: «lcronb3oBaHHE MHUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
pOU3BOJICTBEY, «KieTounas nnxeHepus», «'eHHass HHKEHEPU».

JlabopaTopHas padora «3ydeHne 00bEKTOB OMOTEXHOIOTHI).

IIpakTuyeckas padora «llosydeHne MOIOYHOKHCIBIX TPOLYKTOBY.

Ikckypeusi «buorexHonorus < —  BaKHEHWIIas ~ MPOW3BOJWTENIbHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:kaeHue U pa3BUTHE IBOJIOIMOHHBIX MPEACTABJICHUN B O0M0JI0THH

OBomonmonHas teopust Y. [lapBuHa. [Ipeanocsuiku BO3HUKHOBEHUS JapBUHU3MA.
JKusHb 1 HayuHas aestenbHOCTh Y. JlapBuHa.

JIBmkymue cuiasl 3Boatouuu BHAOB 1o Y. JlapBuHy (BBICOKAass MHTEHCHUBHOCTD
Pa3MHOXKEHHUSI OPTaHW3MOB, HAaCJIEICTBEHHAs U3MEHUYMBOCTh, 0Opb0a 3a CyIeCTBOBaHHUE,
€CTECTBEHHBII U UICKYCCTBEHHBIN OTOOD).
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Odopmnenue cunTeTnueckoir Teopuu s3Boioruu (CTD). HelrpanbHas Teopwus
sBostolK. CoBpeMeHHas SBOJIIOIIMOHHAs OMOJIOTHsl. 3HAaUeHHUE SBOJIIOLIMOHHON TEOpUH B
(OopMHpPOBaHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMoHCcTpan MU

[Toptpetsl: Apuctorens, K. JIunnet, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Kiosbe,
Y. lapsun, C. C. YUerBepukos, 1. 1. llImansraysen, k. Xonaein, J. K. benses.

Tabmuuel u cxembl: «Cucrema xuBoil npuponsl (no K. Jlunuer)», «JlectHuna
KUBbIX cymecTB (mo Jlamapky)», «MexaHusMm (HopMHpOBaHUS MPUCIIOCOOJICHUHN Yy
pacteHuii W >kMBOTHbIX (mo Jlamapky)», «Kapra-cxema mapuipyra mytemectsus Y.
Hapsuna», «Haxonku Y. JlapsuHay, «@opmbl 00pb0OBI 3a cyiiecTBoBaHue», «Ilopobl
ronyOei», «MHoroobpasue KyJIbTypHbIX (opMm KanycTel», «llopoabl momamHuX
KUBOTHBIX», «Cxema oOpa3oBanusi HOBbIX BHAOB (o Y. [apsuny)», «Cxema
COOTHOILIEHUSI ABMXKYLIUX CHJI 3BOMIOLUNY», «OCHOBHBIE IOJOXEHUS CHHTETUYECKON
TEOPUH IBOJIIOLIUNY.

Tema 2. MUKPO3BOJIIONHUSA U €€ Pe3yIbTAThI

[lonynsuss Kak 3JIeMEHTapHas eAuHuna HBoMOUUUA. COBpPEMEHHBIE METOJIbI
OLICHKM F€HETHYECKOr0 pa3HO00pasus U CTPYKTYphI nonyniauuid. Ismenenue reHodona
MOMYJIALIMM  KaK 3JEMEHTApHOE 5SBOJIIOIMOHHOE SIBJICHUE. 3aKOH TI'€HETUYECKOro
paBHoBecus J[x. Xapau, B. BaiinGepra.

DOnemeHTapHble (HaKTOPBI (IBUXKYIIUE CUIIBI) SBOIONUU. MyTallmOHHBIN IMpoIiecc.
KomOunatuBHass u3MeHuUuMBOCTh. Jlpeiid TeHOB — ciyyailHble HEHalpaBiCHHbIE
U3MEHEHHUS YacToT aivlesied B momymsanusx. Oddekr ocHoBaTens. IDggexm
Oymuinoynoco eopaviwika. CHUdNCEHUe 2eHemuyeckKo20 pa3Hoobpaszus: NPUYUHbLL U
cneocmsus. Ilpossnenue s¢ghghexma Opetigha 2erno6 6 OOMBWUX U MATLIX NONYAAYUSIX.

Murpanumu. N3omauus MTOMYJISLININ: reorpaduueckas (mpocTpaHCTBEHHAs),
Oouonorudeckas (penpoyKTUBHAS).

EctectBennsiii  oTOOp — HampaBimsitomiuii  ¢akrop  sBomonuu.  Dopmbl
€CTECTBEHHOTO otbopa: JBIDKYITUH, CTaOUITU3UPYIOIIHIA, pa3pbIBAIOIINi

(nm3pynTuBHbIA). IlomoBoit oTO6Op. BoO3HMKHOBEHHE W HBOJIOIMS  COLMAIBLHOTO
MOBEJICHUS )KUBOTHBIX.

[TpucnocobaeHHOCTD OpraHu3MOB Kak pe3ynbTar MUKPO3BOJTIOLIHH.
BozHukHOBeHHEe mnpucnocoOiIeHuid y OpraHu3MoB. ApoMopQo3bl W HAMOAJAITALUH.
[Tpumepbl mpucHOcOOJIeHUH Yy OpraHu3MoB: Mopdororudeckue, (U3NOIOruyYecKue,
Oonoxumuueckue, nosereHIeckne. OTHOCUTENFHOCTh MPUCITIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u  cTpykrypa. BumooOpazoBaHme Kak  pe3yiabTaT
MUKpO3BOJOUMU. M3onauus — kimoueBoil paxtop BumooOpaszoBanud. Ilytu u crnocoOs
BU000pa30BaHUS: JIJIONATPUYECKOE (reorpaduueckoe), CUMIaTPUUYECKOE
(9KOJIOTHYECKOE), «MTHOBEHHOE» (MONMIUIOUAU3aIus, Tuopuansamnus). [IuTenpHOCTh
HBOJIFOLIMOHHBIX ITPOLIECCOB.

Mexanu3msl popMUpOBaHUS OUOIOTUYECKOTO Pa3HOOOpa3usl.
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Ponp 3BOMOLMOHHON OHOMIOTMU B Pa3pabdOTKE HAYYHBIX METOAOB COXPAaHEHMS
OunopazHooOpa3us. MHUKPOIBOMIOLKS UM KOJBONIOLMS IApasUTOB M HMX XO35EB.
Mexanusmsl HOopMUpPOBaHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CLIOCOOBI OOPHOBI C HEM.

JleMoHCcTpan MU

[Toptpetsl: C. C. YerBepukos, D. Maiip.

Tabauup! u cxemsl: «MyTallMOHHAs U3MEHUYUBOCTBY, «llomynsluoHHas CTpyKTypa
Buga», «Cxema mposiBneHuss 3akoHa Xapau—BaitHOepra», «JIBmKyuiue cuibl
IBOJIOLUM»,  «OKOJIOTHYECKass  M30JsALus  MONYJSINMA  ceBaHCKOM  (dopenwy,
«l'eorpadguueckass M30JALMSA JUCTBEHHHUIBI CUOMPCKOW W JIMCTBEHHUIBI JAyPCKOI»,
«IlonmynAMOHHBIE BOJHBI YWCICHHOCTH XHUIIHMKOB U JKEpTB», «Cxema AeicTBUS
€CTECTBEHHOro 0TOOpa», «Dopmbl OOpbOBI 3a cyuiecTBOBaHUE», «HAycTpuanbHbIN
MenaHu3M», «KuBble HckomaeMmble», «lIOKpOBHTENBCTBEHHAs OKpacka >XUBOTHBIXY,
«[Ipengynpexnaromas  OKpacka KUBOTHBIX», «DHU3MOJIOTHUYECKHE  aJanTariuy,
«IIpucnoco0IeHHOCTh OPTaHU3MOB U €€ OTHOCUTENBHOCTBY, «Kpurepun Buaa», «Busi-
nBorHukm», «CTpykTypa Buma B mnpupoae», «CrocoObl BHA000PA30BAHUSI,
«T'eorpaguyeckoe BumooOpa3zoBaHHe TpPEX BHJIOB JAHABILEH», «IKOJIOTHYECKOE
BHUJI000pa3oBaHue BUAOB cuHUIY, «l[lomumiounsr pactenuit», «KamycTHo-penedHblii
THOPHT.

OOGopynoBanue: repbapuul pacTeHHM, KOJUICKIIMA HACEKOMBIX, 4ydella MTHI[ U
3Bepeil ¢ mpuMepamH pa3IMuYHBIX MPUCHOCOOJIEHMM, dydena NTHUIl U 3BEepeil pa3HbIX
BUJIOB, repOapuu pacTeHUi OJM3KUX BUI0B, 00pa30BaBIIUXCS Pa3IMYHBIMU CIIOCOOAMU.

JlaGopaTtopHasi paGoTa «BpIsiBiIeHHE N3MEHYMBOCTH Y 0c0o0€i OJJHOrO BUIAY.

JlabopaTopnas pabora «lIpucnocoOneHuss OpraHM3MOB M WX OTHOCHUTEIIbHAs
1eJIECO00Pa3HOCTDY.

JlabopaTopHas padora «CpaBHeHHE BUIOB 11O MOP(OJIOTHIECKOMY KPUTEPHION.

Tema 3. MakposBoJironusi M eé pe3yJbTaThl

MeToapl u3ydeHHs Makpo3BoOJoLMU. [lameoHTOJIOrMYecKkue MeTOAbl H3y4YeHUs
sBomtoruu. [lepexoubie HopMbl U GUITOTEHETUYECKHE PSIIb OPraHU3MOB.

buoreorpaduueckne mMeroabl uzydeHus sBoitouuu. CpaBHeHUE (QUIOpHI U (PayHbI
MaTepUKOB M OCTPOBOB. buoreorpadpuueckue oGnactu 3emnan. Bunel-sHaemMuku u
PEJHKTHI.

OMOpUOJIOTUYECKHE U CPaBHUTEIBbHO-MOP(OJIOTHYECKHE METOJbl U3YyYeHUs
ABOJIIOIMM. ['eHeTHYecKHMe MEXaHW3Mbl SBOJIOLUU OHTOr€He3a U  MOSBJICHUS
ABOJIFOLIMOHHBIX HOBIIECTB. |'OMOJIOTMYHBIE M aHAJIOTMYHbBIE OpraHbl. PynumeHTapHbIe
Oprasbl U aTaBU3MbL. MOJIEKyIIpHO-TEHETHUECKHE, ONOXUMUYECKHE U MaTeMaTHYeCKHe
METO/JIbl U3yUEHHUs FBOIIONUHU. ['oMonornyHbie reHbl. COBpeMEHHBIE METObI TOCTPOCHUS
(buIOreHeTHYECKHX JICPEBHEB.

XpOMOCOMHBIE MYTAIIMH U 3BOJIIOIMS TEHOMOB.

OO0mue 3aKkOHOMEpPHOCTH (TpaBwiia) HBONIONUH. [lpunyun cmeHvl @yHKYuUll.
HeoOpatumocts 5BoNouuu. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
ABOJIIOLIMH.

JleMoHCcTpan MU
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[TopTpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiuiep, 3. ['ekkenb.

Tabmuupl u  cxembl: «DUTOTEHETHYECKUN psAI  JOWAIN», «APXEONTEPUKCH,
«3Bepo3yOrie smepb», «Creronedans», «PuHnopuTh, «CeMEHHBIE MAaNOPOTHUKNY,
«buoreorpaduueckue 30HbI 3eMiany, «Jpeiid koHTHHEHTOBY, «PenukTh», «HauanbHbie
CTaIuu SMOPHOHAIIBHOTO PAa3BUTHS TO3BOHOYHBIX >KUBOTHBIX», «l'OMOJOTHYHBIE U
aHAJIOTUYHBIE OpraHb», «PyaIuMeHTh», «ATaBU3MBD), «XpPOMOCOMHBIE HaOOPbI
YyeloBeKa M IIMMIaH3e», «lJaBHble  HampaBieHus  HBomonuny,  «Oomue
3aKOHOMEPHOCTHU 3BOJIOLINI.

OOopynoBanue: KOJJIGKIIMH, TrepOapuu, MYJSDKA — HUCKOMAeMbIX  OCTaTKOB
OpraHMW3MOB, MYJSDKA TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYAMMEHTAapHBIX OpPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue u pa3BUTHe KU3HU Ha 3emJie

HayuHble runoressl NpOUCX0XKACHUS KU3HU HAa 3emiie. AOMOTeHEe3 U MaHCIEepMUs.
JloHay4Hble TIPEJCTaBICHUS O 3apOXKIEHUU SKM3HU (KpeauuoHusM). [umortesa
MMOCTOSIHHOTO CaMO3apOXkKACHUS KU3HU U €€ ompoBepxkeHue onbitamu D. Pemgu, JI
Cnamnannany, JI. [Tactepa. [Ipoucxoxaenue sXu3HU U aCTPOOUOIIOTHS.

OcHOBHBIE 3Tanbl HeOpraHmyeckoil sBomonuu. [lnaneraphas (reosioruyeckas)
HBOJIIONMSI. XUMUYECKast HBOJIONMSA. AOUOTEHHBIN CHHTE3 OpraHMYEeCKUX BEIIECTB M3
Heoprannueckux. Ompir C. Mumiepa u [I. HOpu. OOpazoBaHue mOJIUMEPOB U3
moHoMepoB. KoanepBatnas runore3a A. W. Onapuna, rumnore3a rnepBUYHOro OyliboHA
Hx. Xongeitna, renetudeckas runote3a ['. Mémnepa. Pubosumer (T. Uek) u runotesa
«vupa PHK» V. T'unbepra. opmupoBanne MeMOpaH U BOZHUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emumn 1 MeToapl €€ HM3ydeHHs. MckomaeMmble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wetonsl. OTHOcHUTeNnbHAsT W aOCONIOTHAs TEOXPOHOJIOTHSI.
['eoxpoHONIOrHYECcKas NIKajga: S0HbL, 3Pbl, IEPUOABL, STIOXH.

Hauvanpnpie sTanbsl opranmyeckoil »Bomronuu. [losiBneHne M 3BOMOLMSA HEPBBIX
KJIETOK. DBoyoNus MeTabonu3ma. Bo3HUKHOBEHHE MepBbIX 3KocucTeM. COBpEeMEHHbIE
MUKpPOOHBIE OHMOIIEHKH KaK aHalor mepBbiXx Ha 3emiie coolmiecTB. CTpOMATOIUTHI.
[IpoxapuOTHI U SyKapUOTBHI.

[TpoucxoxaeHne »3ykapuoT (cUMOUOTEHE3). DBOJIIOIMOHHOE TMPOUCXOXKICHUE
BUpYCOB. [IponCX0XkJI€HNE MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HHKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHbBIC OTambl DJBOJIIOIUU BBICHIUX pacTeHuil. OcHOBHBIE apoMOpPGO3bI
pactenuii. Brixon pacteHuil Ha cymy. llosiBieHMe COPOBBIX PACTEHUN U 3aBOCBAHUE
umu cymi. CeMeHHble pacTeHusd. [IpoucxoxieHrne BETKOBBIX pAaCTEHUM.

OcCHOBHBIE H3Tambl HBOJIONUM KUBOTHOrO Mupa. OCHOBHbIE apoMop(o3bl
KHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIIGHUE COBPEMEHHBIX THUIIOB.
[lepBbie  xopmoBble KUBOTHBIE. JKW3Hb B BoAe. OBOJIOIUS O3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentunuit. [IpoucxoxnaeHne MIECKOMUTAIONUX M IITHIL.
[Tpunuun kimoueBoro apomopdosa. OcBoeHue O€CrO3BOHOUYHBIMHU M IMO3BOHOYHBIMHU
YKUBOTHBIMU CYIIIH.
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Pa3Butue xu3HM Ha 3emMiie 1O 3paM U MepuojaM: apxei, MpoTepo30il, Maaeo30M,
Me3030H, KaiHO30i. OOmas xapakTepHUCTHKa KiIMMaTa M TeOJIOTHYECKUX IMPOIECCOB.
[TosiBieHME M pacUBET XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa30BaHHE: €ro yCIOBUS U
BJIMSTHUE Ha Ta30BbIi COCTAaB aTMOCQEPHI.

MaccoBble BbIMUPaHUST — DOKOJOTMYECKHE KpHU3HUCHI Ipourioro. Ilpuumssl u
CIEACTBUSL MACCOBBIX BbIMUpaHUW. COBPEMEHHBIN JKOJOTMYECKHM KpPHU3HUC, €TO0
ocobenHnoctu. [Ipobnema coxpanenus: 6uopasnooOpasus Ha 3emiie.

CoBpemeHHasi cucTemMa oOpraHuueckoro wwupa. [IpuHnmnsl kiaccuduxam
oprann3MoB. OCHOBHbBIE CUCTEMATHUYECKHE TPYIIIbI OPraHU3MOB.

JleMoHCcTpan MU

[Toptpetsl: ®. Pemau, JI. Cnamnanuanu, JI. Ilacrep, U. U. MeunuxoB, A. U.
Omnapun, JIx. Xonneiin, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmunpl u cxembl: «Cxema ombiTa @. Pequ», «Cxema ombita JI. Ilactepa mo
M3YUYEHUIO CaMO3apoXKIeHus xku3Hu», «Cxema ombita C. Musnepa, I'. FOpu», «3Tamnbl
HEOPraHW4YeCKOW HBomonnn», «l'eoxpoHosornueckas mkana», «HadanpHble dTamnsl
opraHuueckor sBomoIuuy, «Cxema o0pa3oBaHUS AYKapHOT NYTEM CHUMOMOTEHE3ay,
«Cucrema xuBod mnpuponb», «CTpoeHue Bupyca», «ApoMopdo3bl pacTeHUID»,
«Punnoduter», «OAHOKIETOUYHBIE BOAOPOCHN», «MHOTOKIETOUYHBIE BOJOPOCIH,
«Mxm», «IlannopotHuKN», «I'0JI0CEMEHHBIE pacTeHUs», «OpraHsl IBETKOBBIX PACTCHUIY,
«Cxema pa3BUTHUSL KUBOTHOTO MHUPa», «Apomopdo3bl KUBOTHBIX», «lIpocreimmey,
«KuII€YHOMONTOCTHRICY, «Ilmockue 4EpPBUY, «YeHuCcTOHOTHEY, «PBIOBIY,
«3emHOBOnIHBIEY, «lIpecMmbikaromuecs», «lltunp», «Mnekonuraromue», «Pa3Butue
JKU3HHU B apXEUCKOM ape», «PazBuTHe )KU3HMU B MPOTEPO3OUCKON dpe», «Pa3BuTHe Ku3HU
B IMAJIEO30MCKOMN 3pe», «Pa3BuTue XU3HM B ME3030MCKOM 3pey», «Pa3BuTHe XU3HU B
KaHO30MCKOM 3pe», «COBpeMEHHAasi CUCTEMA OPraHUYECKOT0 MUPay.

O6opynoBanue: repbapun pacTeHUN pa3IHMUHBIX OT/EIOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHBIE TIPENapaTbl >KUBOTHBIX, PAKOBHMHBI MOJUIFOCKOB, KOJUIEKIHWHU HIJIOKOXKHX,
CKEJIEThI II0O3BOHOYHBIX )KUBOTHBIX, Yydesla NTULl U 3BEPEU, KOJJIEKIIUN OKaMEHEIIOCTEN,
IIOJIE3HBIX UCKOTIAEMBIX, MYJISIKU OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Buprtyanbnas aaboparopHas padora «MoaenupoBanue onsiToB Musnepa—tOpu
0 M3yYeHUI0O AaOHWOTeHHOI0 CHHTE3a OpPraHMYeCKUX COEJIMHEHMA B NEPBUYHON
aTMocdepe.

JlaGoparopHas padora «/3ydyeHrue U ONMMCaHWE MCKOMAEMbIX OCTAaTKOB JPEBHUX
OpraHu3MOBY.

IIpakTuueckas padora «lI3yueHne ocoOEHHOCTEW CTPOEHUS PACTEHHUH Pa3HBIX
OT/ZIEJIOBY.

IIpakTuueckas padora «M3ydyeHne o0cCOOEHHOCTEH CTPOCHHS TMO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eJi0BeKa — AaHTPONIOreHe3

Pa3pnensl u 3a1aun anTpononaorud. Meroasl aHTPONOJIOTHH.

CraHOBJIEHME MPEIACTABICHUM O MPOUCXOXKACHUM YEJIOBEKa. PenuruosHsie
BO33peHusl. COBpeMEHHBIE HAYYHBIE TEOPUHU.
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CxoncTBO yenoBeKa € KUBOTHbIMU. CHCTEMAaTHMYECKOE IOJ0KEHUE YeIOBEKa.
CBuleTeNbCTBA CXOJICTBA YEJIOBEKA C JKUBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTUUYECKHUE,
aMOpHoNoTHYecKue, (HU3U0JIOro-OMOXUMUYECKHEe, MoBeneHueckue. OTIudus 4YeloBeKa
OT JXKHUBOTHBIX. [IpsIMOXOXKI€HNE M KOMIUIEKC CBA3AaHHBIX C HUM NpPHU3HAKOB. Pa3zButue
TOJIOBHOTO MO3Ta U BTOPOM CUTHAIIBHOW CUCTEMBI.

JBuxymme cunbl (akTopbl) aHTPOIOTeHe3a: OWOJIOTMYECKHEe, COILMAIbHBIC.
CooTHolIeHHE OMOJIOTUYECKUX U COLMAIbHBIX (PaKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAuM aHTpororene3a. PaHHHe uyenoBekooOpa3Hble 00€3bsHBI
(IpOKOHCYJIBI) W paHHUE MOHTUIBl — OOIIME MPEAKU YEeIOBEKOOOpa3HbIX 00€3bsiH U
JTOJIe. ABCTPAJIONUTEKH — JBYHOTHE Mpenku JroAeil. YenoBek yMenblil, INepBbie
W3TOTOBJIEHUS OpYyIuM Tpyna. YesoBek NpsAMOXOISAIIMK WM IEPBBIM BBIXOJ JIIOACH 3a
npenensl Adpuku. YenoBek reigenbOeprckuii — oOmIMA MpenoK HeaHAepTaIbCKOTO
YEJI0BEKA U YEJIOBEKA pasyMHOro. YenoBek HeaHAepTaabCKUM KaK BUJT JTIOJEH XOJIOAHOTO
KiuMarta. YeloBeK pa3yMHBbIII COBPEMEHHOTO THIA, JI€HHMCOBCKUWM YE€IOBEK, OCBOCHUE
KOHTHUHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka u najieoreHOMuUKa.

DBOJIONUS COBPEMEHHOTO uYeloBeKa. EcTecTBeHHbIH OTOOp B MOMYJSALMIX
yesioBeka. MyTanmoHHbIi mpouecc U nonumop¢usMm. IlonynsuuoHHbIE BOJIHBI, Apeid
T€HOB, MUTpalus U «3PPEKT OCHOBATENS» B MOMYJISALUIX COBPEMEHHOT'O YEJIOBEKa.

Yenoseueckue pacel. Ilonatme o pace. bonbmme pacel:  €BpoOneoOUIHAS
(eBpasmiickasi), aBCTpaJlO-HETpOUIHAs (9PKBaTOpHUAJIbHAsI), MOHTOJOMAHAs (a3uaTCKoO-
aMepuKaHckas). BpeMs u mnyTH pacceneHus ueJoBeKa IO IUIaHeTe. EIuMHCTBO
YyeloBeYeCKUX pac. HaydHass HECOCTOSITENbHOCTh pacu3ma. [IpucrnocoGiIeHHOCTh
YyeJIoBEKa K pa3HbIM yCIIOBUSM OKpY»Karollel cpebl. BnusiHue reorpadguueckoii cpeasl u
npeiida reHoB Ha MOPGOJIOTHIO M (PU3UOJIOTHIO YETIOBEKA.

MexaucuunianHapHble METOJbl B (pu3nueckoil (OMOJIOTHYECKOI) aHTPOMOJIOTHH.
OBOJIIOLMOHHAS AHTPOIOJIOTHS M MAJECOAHTPOIIOJIOTHS YEJIOBEUECKUX IOMYJISLHUM.
buocounaneHbie uccleoBaHUS TPUPOAbI  4YenoBeka. McciaemoBaHue KOIBOIIOLUU
OMOJIOTHYECKOTO U COLMAIIBHOTO B YEJIOBEKE.

JleMoHCTpau MK

[Toptpetsr: Y. Jdapsun, JI. Jluku, . . Poruackuit, M. M. I'epacumos.

Tabmumpel U cxembl: «MeToIbl aHTPOMONOTUNY», «[OJTOBHOW MO3r 4YelOBEKay,
«YenoBekooOpazHble 00e3bsiHB», «CKENeT UeloBeKa U CKeJIeT MIMMITaH3e», «PynnuMeHTs
U aTaBU3MbI», «/IBHXKyIllME CHUJIbI aHTPONOreHe3a», «IBOJIOLMOHHOE JAPEBO YEJIOBEKAY,
«ABcTpanonutek», «YenoBek ymenblit», «YenoBek mnpsmMoxomsumin», «JleHncoBckui
yenoBek» «Heangeprambupy, «KpomanboHub», «llpeaku yenosekay, «ITtambl
HBOJIIOLIMM YEJIOBEKay, «Packl yenoBekay.

OOopynoBaHue: MYJSKM OKaMEHEJIOCTEH, MPEIMETOB MaTepUalbHOU KYJIBTYpPbI
NpEeKOB 4elloBeKa, penpoaykuumu (Qororpaduu) KapTUH C MHQPOJIOTUYECKUMU U
OuOnelcKUMU  CIO)KETaMH  MPOUCXOXKJIEHHUS — 4eloBeka, (Qororpadum  HaXOIOK
MCKOMAEMBIX OCTATKOB UEJIOBEKa, CKEJET uelOBeKa, MOJIeb ueperna 4yejJoBeKa u yepena
HIMMIIaH3€, MOJEIb KHUCTH YEJIOBEKa M KUCTH UIMMIAH3€, MOJEIU Topca IpEeaKoB
YeloBeKa.
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JlaGopaTopHas padora «/3yueHue ocoOEHHOCTEW CTPOCHHUS CKeJeTa YeloBeKa,
CBSI3aHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnyeckast padora «/3ydyeHne s3K0I0rM4eCKUX aJanTaluil 4eJI0BEKay.

Tema 6. DJxojorusi — Hayka O B3aMMOOTHOIIEHHSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPYKAKOLIEH cpeaou

3apoxeHue U pa3BUTHE dKoioruu B Tpyaax A. ['ymbonsara, K. ®@. Pynse, H. A.
CesepuioBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3znensl U 3amayu 3KOJIOTHH.
CBs13b 3KOJIOTHH C IPYTUMHU HAyKaMH.

Meroast sxonioruu. IloneBeie HaOMIOAEHUA. OKCIEPUMEHTHI B  SKOJOTHH:
NPUPOHbIE U JJabopaTopHbie. MojienupoBaHue B AKOJIOTMH. MOHUTOPUHT OKpY Karolen
Cpebl: TOKaJIbHbIN, peTUOHATBHBIN U TI100aNbHbBIN.

3HaueHUE HKOJOTMYECKUX 3HAHUM JJIs YeJoBeKa. JKOJOTMUYECKOE MUPOBO33PEHHE
KaK OCHOBAa CBsI3€M deyoBedecTBa € Ipupooil. PopmMupoBaHHE 3KOJIOTMYECKON
KYJIbTYPBI U 9KOJIOTUYECKON I'PAMOTHOCTH HACEIICHHUS.

JdeMoHCcTpanumn

[Toptpetsl: A. I'ym6onsar, K. @. Pynse, H. A. Ceseprios, J. I'ekkenb, A. Tencnu,
B. H. Cykaués.

Tabnmuuer u cxeMmbl: «Pasmensl skomorum», «MeToasl sKonorum», «Cxema
MOHHUTOPHHIA OKPYXKAIOLIEH CpebD».

JlabopaTopHas padora «/3ydyeHrne METOI0B SKOJIOTHUECKUX HCCIIEIOBAHUIN.

Tema 7. Opranusmsbl u cpeaa o0MTAHUSA

Dkonornyeckue (akTopel M 3aKOHOMEPHOCTHM uX nedctBusa. Knaccudukanus
HKOJIOTMUECKHX (PaKTOpOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororeHHsle. OOiue
3aKOHOMEPHOCTH JEHCTBUSL dKojorudeckux ¢akropoB. I[IpaBuno wmuammyma (K.
[Mmnpenrens, 0. Jlubux). TonepaHTHOCTb. OBpPUOUOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

AbGuotnueckue (axktopel. CBeT Kak sKosornueckuil axrtop. JlelcTBue pa3HbIX
YYaCTKOB COJIHEUHOT'O CIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKUE TPYNINbl PACTEHUHA U
YKUBOTHBIX 110 OTHOLIEHUIO K cBeTy. CUTHanbHas pojb cBeTa. DoTonepuonsm.

Temneparypa kak skoorudeckuii pakrop. JleiicTBue TemmnepaTypbl Ha OPraHU3MBI.
[TolikniIoTEpMHBIE W TOMOWOTEPMHBIE OPraHU3MbI. OJBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBlI.

BnaxHocte kak 9kojormyeckuid  (daktop. IlpucmocoOnenuss pacteHuit K
nojepkannio BogHoro Oamanca. Knmaccuduxanusi pacTeHHI MO OTHOIICHHIO K BOJE.
[TpucnocobneHust )KUBOTHBIX K N3MEHEHHUIO BOJTHOTO PEKMMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYLIHAs, [OYBEHHA,
ryOuHHAs MOANOYBEHHAs, BHYTpHOpPraHu3MeHHas. OU3NKO-XUMUYECKHE OCOOCHHOCTH
cpen oObutanus opraHu3MoB. [Ipucnocobnenust opraHu3MOB K KHU3HU B Pa3HbIX Cpe/iax.

buonorunueckue putMmel. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJUYHbIE
putMbL. [Iprcnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBH KU3HH.

XKuznennsie ¢opmel opranusmoB. [lonstne o xu3HeHHOW (opme. KuzneHHse
dbopMbl  pacTeHUi: JAepeBbs, KYCTApHUKH, KYCTApHUYKH, MHOTOJIETHUE TPaBbhI,
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onHoyieTHUE TpaBbl. JKu3HEHHbIE QOPMBI KUBOTHBIX: THIPOOHMOHTHI, TE€OOUMOHTHI,
a’3poOuOoHTHL. OCOOEHHOCTH CTPOCHMS U 00pa3a KU3HH.

buotnueckue ¢daktopsl. Buabpl OMOTHYECKHX B3aUMOJCUCTBUIN: KOHKYpPEHIIUS,
XHUIIHAYECTBO, CcUMOMO3 u ero Qopmel. [lapazutusm, Koomepaius, MYTyalu3M,
KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJieOHMYecTBO). HeTpoduueckue B3auMoaencTBUs
(Tormueckue, Qopuueckue, padbpuueckue). 3HaUyeHHE OMOTHMUECKUX B3aUMOJCHCTBHUI
JUISL CYUIECTBOBAHMSI OPraHU3MOB B cpeie oOuTaHus. [IpuHIUI KOHKYPEHTHOTO
UCKIIFOUEHUSI.

JdeMoHCcTpanuu

Tabmuupt U cxembl: «Okojorudeckue GakTopb», «CBETOBOM  CHEKTpPY,
«IKOJOTUYECKUE TPYMNIbl XUBOTHBIX [0 OTHOIIEHUIO K CBETY», «TerIoKpoBHbIE
JKUBOTHBIE»,  «XOJOJHOKPOBHBIE  JKUBOTHBIE», «®DU3HOJOTMYECKUE  aJanTaluu
KUBOTHBIX», «Cpeipl 00uTaHus OpraHu3MOBY, «bHUoNOrnYecKre pUTMbL», « KHU3HEHHbIE
dbopMbI pacTeHuin», «KuzHeHHbIe dbopMbI KUBOTHBIX), «3JKocucrema
IIMPOKOJIUCTBEHHOIO Jieca», «ODKOCHUCTEMa XBOWHOro jeca», «llemm mnuranusay»,
«XumuuyecTBoy, «Ilapasutuzm», «Konkypenuus», «Cumomos», «KommeHcanuzm.

O6opynoBanue: repdbapun pacTeHUM U KUBOTHBIX, PUCTIOCOOTICHHBIX K BIHSHUIO
Pa3JIMYHBIX SKOJOTHYECKUX (PaKTOpoB, repOdapuu CBETONIOOUBBIX, TEHETIOOUBBIX U
TEHEBBIHOCTUBBIX PACTCHUM, CBETOJIIOOUBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIWBBHIC
KOMHATHBIE pacTeHUsi, TrepOapuu ¥ KOJUIEKIIMU TEIJIOMIOOUBBIX, 3UMOCTOMKHX,
MOpPO30yCTOMYMBBIX pacTEeHUM, uYydyena MTUL M 3Bepei, repbapuu pacTeHui,
OTHOCSIIMXCA K rurpoduram, kcepoduram, Me30putamM, KOMHATHBIE PACTEHUS JAHHBIX
TPYII, KOJUICKIIUU KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpelax, repoapuul U KOJUICKIIUU
pacTeHWii M >KMBOTHBIX, OOJANAIOIIMX YepTaMU NPUCIOCOOIEHHOCTH K CE30HHBIM
W3MEHEHUSAM YCJIOBUH JKM3HU, TepOapuul ¢ KOJUICKIIMM PACTEHUW U IKUBOTHBIX
Pa3IMYHBIX JKU3HEHHBIX (POPM, KOJUICKIIMU >KUBOTHBIX, YYaCTBYIOIIUX B Pa3IMYHBIX
OMOTUYECKUX B3aUMOJICUCTBUSX.

JlabopaTopHasi pa6oTra «BpIsBIeHNE MPUCTIOCOOJICHUI OPraHW3MOB K BIIUSHHIO
CBETa.

JlabopaTopHasi pa6oTta «BpIsBIeHHE MPUCTIOCOOJICHUI OPraHW3MOB K BIIUSHHIO
TEMIIEPaTyPhI».

JlaGopaTopHas padoTa « AHaATOMHUYECKHE OCOOCHHOCTH PACTCHUMN U3 PA3HBIX MECT
0oOUTaAHUS.

Tema 8. Ikos10rusi BUI0OB U NOIYJIS LU

DKOJOTUYECKUE XaPAKTEPUCTUKH Tomyisiiuu. [lomymsiius kak Ouojorudeckas
cucreMa. Ponb HEOTHOPOMHOCTH cCpenbl, (U3HYECKUX OapbepoB M OCOOCHHOCTEH
Ouonoruu BUJOB B (OPMUPOBAHUHM TPOCTPAHCTBEHHOW CTPYKTYpPBHl MOMYJISIUH.
OcHOBHBIC TOKa3aTeNu TMOMYJSIUUA: YUCICHHOCTh, TUIOTHOCTh, BO3pacTHas M IOJIOBAs
CTPYKTYypa, POKJIaEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALIUSL.

DKoJIoTHYecKass CTpyKTypa mnomyisiuud. OIleHKa YHCICHHOCTH TOMYJISINH.
Juunamuka mnonynsiquu W €€ peryiasuus. bHOTHYECKH NOTEeHIMan MOMYJISIUU.
MopenupoBaHue IWHAMUKUA TONysud. KpuBbie pocTa YHMCICHHOCTH TOMYJISIUU.
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KpuBbie BoikMBaHuUs. Perynsius 4McIeHHOCTH MOMYJSIUN: posib (PaKTOPOB, 3aBUCSIIUX
U HE 3aBUCALIUX OT IJIOTHOCTU. DKOJOTHYeCcKue cTpaTreruu BuaoB (- u K-ctparerun).

[Tonsitue 00 »KoNOTMYEcKOl HuIlle BUAA. MecrooOutanre. MHOrOMepHas MOJIENb
skojormdecko Humu Jx.JM. XarumHcoHa. Pa3mepel  DKOJIOTMYECKOW  HUIIH.
[loTenuuanpHas v peaqu30BaHHAs HUIIU.

Bun kak cuctema nomynsiuuid. Apeansl BUI0OB. BUapl U UX KU3HEHHBIE CTPATErHH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEAECHUS U MHUIpAlUi KUBOTHBIX. buonormyeckne HHBa3UU
YY>KEPOJHBIX BUJIOB.

JleMoHCcTpan MU

[Toptper: [Ix. 1. XaTunHCOH.

Tabmuupl U cxeMbl:  «OKOJOTMYECKHE  XapaKTePUCTUKU  TOIMYIISIIUI,
«IIpocTpaHCcTBEHHass CTPYKTypa Homyisiuuun», «Bo3pacTHbple mupamMuabl MOMYISIUAN,
«CKOpOCTh 3aceieHusi MOBEPXHOCTH 3€MIIM Pa3IMYHBIMU OpraHuzMamu», «Mojenb
skoJsiorndeckoit Hummm [x. M. XatauHcoHay.

O6opynoBanue: repbapun pacCTeHUM, KOJUICKITUN KUBOTHBIX.

JlabopaTopHas pa6ora «[IpucrnocobieHust CEeMsiH paCTEHUN K paCCEICHUIOY.

Tema 9. JkoJ10rust c000HIECTB. IKOJOTHYECKHE CUCTEMBI.

CooOuiecTBa opranu3mMoB. buoiieHos u ero crpykrypa. CBs3U MEXy OpraHu3MamMu
B OMOILIEHO3E.

Okocuctema kak oTkpbitas cucrema (A. Jx. Tencnu). OyHKIMOHATBHBIE OJIOKU
OpraHU3MOB B HKOCHCTEME: MPOAYIEHThI, KOHCYMEHTBI, penyleHThl. Tpodudeckue
ypoBHH. Tpoduueckue 1enu u ceTu. AOUOTHYECKHUE OJIOKU dKOcUCTeM. [1ouBbI U MBI B
skocucteMax. KpyroBopoT BEIIECTB U TOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIEC TIOKa3aTeIM JKOCHUCTeMbl. buomacca u mpoayKius. DKOJIOTUYECKHE
MUPAMHUJIBI YKCeN, OMOMACCHl U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @Duykmyayuu.
HampaBnennble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccud. llepBuuHble U
BTOPUYHBIC CYKIIECCUM W MX MPUYHHBL. AHTPOIOTEHHBIE BO3JCHCTBUS Ha CYKIIECCHUHU.
KnumakcHoe coobmiectBo. bruopaznooOpasue 1 moaHoTa KpyroBopoTa BEIIECTB — OCHOBA
YCTOMYHUBOCTH COOOIIECTB.

[IpuposiHbIE 3KOCUCTEMBI. JKocucmemvl 03€p U peK. IDKocucmemvl Mopeu U
oKeanos. dxocucmemvbl MyHOp, 1eCos8, cmenet, NyCMmbulHb.

AHTpPONIOT€HHBIE AKOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznmuuus Mmexay
AHTPOIOT€HHBIMU U IPUPOJHBIMU IKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTBI ypOo3KkocucTeM. ['opojickas ¢iopa u
¢ayna. CunanTpornmsamnusi Topojackod (ayHsl. buomornyeckoe u XO034HCTBEHHOE
3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpPraHU3MOB B
skocucTteMax. Ponb kackaonozo agpgexma u 6ud08-20udpuxamopos (Kiouesvlx U008) 8
@yHxyuonuposanuu sxocucmem. llepeHOC HSHEPTUM M BEIIECTB MEXKAY CMEKHBIMU
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HKOCHUCTEMaMH. YCTOMYMBOCTH OPTraHU3MOB, MOMYJSIUNH M HKOCUCTEM B YCIOBHUSAX
€CTECTBEHHBIX M aHTPOIIOTC€HHBIX BO3ACHCTBUI.

Mexanusmel 6030elicmeusi 3a2pA3HEHUL PA3HLIX MUNOE HA CYOOPSAHUIMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbI IKOJO2UHECKO20
HOPMUPOBAHUS ~ AHMPONO2EHHO20  Go30eticmeus.  MeToqonorus  MOHUTOPHMHIA
€CTECTBEHHBIX M aHTPOIIOTC€HHBIX 3KOCUCTEM.

JdeMoHCcTpanuun

[ToptpeTt: A. Ix. Tencnu.

Tabnuuel u cxeMbl: «CTpyKTypa OMOLIEHO3a», «DKOCUCTEMA IIUPOKOJIMCTBEHHOTO
jeca», «JKocUCTeMa XBOWHOro Jjecay, «DyHKIHMOHAIbHBIE TPYMIbl OPraHU3MOB B
akocucteme», «KpyroBopor BemecTB B skocucteMe», «llemm muranus (macTOummHas,
NETpUTHAsA)», «IDKOJIOTHUYECKas MHpaMuja 4YHucel», «IKOJOorudeckas mupaMuaa
ouomaccel», «OKoJOruueckass nupamuaa sHeprum», «OOpa3zoBaHue 00J0Tay,
«IlepBuunas cykueccusi», «BoccraHoBienuwe neca Tmocie ToXkapay, «IKocucTeMa
o3epa», «ArpoueHo3», «KpyroBopoT BemECTB W IOTOK DSHEPTHH B arpoIeHO3e»,
«IIpumepsl ypOoIKOCHCTEM.

OOGopynoBanue: repbapuu pacTeHHM, KOJUICKIMA HACEKOMBIX, 4ydella MTHI]
3Bepe, repbapuu KyJIbTYpPHBIX W JUKOPACTYIIUX PACTCHHM, aKBapUyM KaK MOJIEIb
IKOCHUCTEMBI.

IIpakTnyeckasi padora «/3ydeHnue u onrcanre ypO03IKOCHUCTEMBI.

JlabopaTtopnas pabGora «M3yueHue pasHOOOpa3us MEJIKHUX TMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKekypeusi «OKCKypcusi B THUIMYHBIN OuoreoneHo3 (B ayOpaBy, OepesHSK,
eJIbHUK, Ha CYXOJOJIbHBIN UM TOWMEHHBIH JIyT, 03€p0, 60I0TO)».

IOKCKypeusi «OKCKypCHsi B arpodKocUCTeMy (Ha TI0Jieé WM B TEIUIMYHOE
XO035IUCTBO)».

Tema 10. Buocdepa — rnodanbHas 3xocucTeMa

bruochepa — oOmemmanerapHas oOonouka 3eMiIM, TJ/I€ CYIIECTBYET WU
CyllecTBOBaja >XU3Hb. Pa3zBuTue mpeacraBieHuit o Ouochepe B Tpymax 3. 3rocca.
Yuenue B. . Bepraackoro o 6uochepe. O6xactu O6mocdepsl u e€ cocrtaB. JXuBoe
BELIECTBO OMOC(EPhI U ero PYHKIIHH.

3aKOHOMEpPHOCTH cyliecTBOoBaHus Ouocdepsl. OcobeHHOCTH Ouocdepsl Kak
ro6anbHON 3KOocucTeMbl. JlnHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB M OMOT€OXMMHYECKHE MMKIbI (yriiepoga, a3ora). PUTMHUYHOCTH SIBIEHUH B
ouocdepe.

3onanbHOCTh Ouochepnl. [lonarue o 6uome. OCHOBHBICE OMOMBI CYIIHM: TYHJpA,
XBOWHBIEC Jieca, CMEUIAHHBIE W IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, ITYCTHIHH,
TPONMYECKHE Jieca, BBICOKOTOPhS. KiMmar, pacTUTENbHBIM W JKUBOTHBIH MUP OMOMOB
CYIUIH.

CtpykTypa ¥ (DYHKIHUS KHBBIX CHCTEM, OIICHKA WX PECYpPCHOTO TOTEHIMala |
OonocdepHbIX (YHKIHHA.

JleMoHCcTpan MU
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[Toptpetsl: B. 1. Bepnaackuii, J. 3rocc.

Tabmuuet u cxembl: «['eocdepst 3emnn», «KpyroBopoT a3zoTa B NPUPOIEH,
«Kpyrosopor yriepoma B mpupoae», «KpyroBopor kuciopona B IPHUPOAEY,
«KpyroBopot Bozbl B npupozae», «OCHOBHbIE OMOMBI cymny, «Kinumarnueckue mosica
3emin», «Tywapa», «Taliray, «Cmemannbii Jec», «lIIUpOKOAMCTBEHHBIA JieCy,
«Crenby», «CaBanHa», «IlycTeiHsa», « Tponndeckuii gec.

O6opynoBanue: repdapun pacTeHU pa3HbIX OMOMOB, KOJIIEKITUU KUBOTHBIX.

Tema 11. YesnroBek u OKpy:Kaouas cpeaa

DKOJIOTHYECKHUE KPU3UCHl U UX MPUUYUHBI. BosznelicTBue venoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYyIIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HeHue BoJAHOU cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymenune mouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIIMATA.

AHTpPOIIOT€HHOE BO3JEHCTBUE HA PACTUTENBHBI M JKUBOTHBIM Mup. OxpaHa
PACTUTEIBHOTO U UBOTHOrO MHUpa. OCHOBHBIE MPUHIUIIBI OXpaHbl Npupoasl. KpacHsle
kHUru. Ocobo oxpansiemble npupoansie teppuropun (OOIIT). boranuueckue caasl u
300JIOTUYECKUE MTAPKHU.

OcCHOBHBIE TPHUHLMIIBI YCTOMYMBOTO pPa3BUTHUS YEJIIOBEYECTBA M MPHUPOIBL.
PanmonanibHOE TPUPOIOIIONB30BAaHUE W COXpPAaHEHUE OHOJOTHYECKOTO pPa3zHOOOpa3us
3emsn. OOmIKMe 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOI'0 KPU3UCa U €r0 BEPOATHBIE MTOCIIEICTBUS.

Pa3BuTne METOJ0B MOHUTOPHHIA Pa3BUTHs OMACHBIX TEXHOTEHHBIX IPOILIECCOB.
CucmemHnule ucciedoganus nepexooa K pecypcocbepezaioujeli U KOHKYPEHmMOCnOCOOHOL
onepeemuke.  buonocuueckoe  pasnoobpasue u  buopecypcvl.  Hayuonanonvie
uHgopmayuoHusie cucmemvl, obecneyugarouwjue 0OCMyn K UHGopmayuu no coCmosHUuO
omoenvublx 6u006 u sxocucmem. OCHOBbI dKOpeabuUnUMayuy IKOCUCeEM U CHOCOO08
b6opbbOBL ¢ OuONnospedxcoenusmu. PexoncmpyKkyus MOpCKUX U HA3eMHBIX IKOCUCTHEM.

JleMoHCTpPau MU

Tabnmuuel U cxembl: «3arps3HeHue aTtMochepbl», «3arpsizHeHue Tuapochepb»,
«3arpszHeHure mouBbl», «llapHukoBbii 3pdekr», «Ocodo oxpaHsemble NPUPOJIHBIE
TeppuTopun», «Mozenu yrnpasiasieMoro MUpay.

OGopynoBanue: ¢otorpadun OXpaHSEMbIX PACTEHUU M KUBOTHBIX KpacHOW KHUTH
Poccuiickoit @enepannu, KpacHoi KHUTH peruoHa.
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INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O
BUOJIOI'A HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBnuBaeT TpeOOBaHHMA K  pe3yjbTaTaM  OCBOCHHS
oOyyaromMMHCs  MPOrpaMM  CpeAHero  obOmero  oOpa3oBaHMs:  JMYHOCTHBIE,
MeTanpeIMETHbIE U ITPEAMETHBIE.

B cTpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOCHHS HPOTrpamMMbl 110 OHOJIOTHH
BBIJIEJICHBl CIIEYIOIIME COCTABJSAIONIME: OCO3HAaHME OOY4YaIOIIMMHCS POCCHUICKOMN
IPaXJAaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITENIBHOCTH M
CaMOOIIPENENICHUIO, Haauuyue momusayuu K OOyUEHHUIO OWOJIOTHH, YeleHanpasieHHoe
pazéumue BHYTPEHHUX YOEXIEHMH JMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH H
UCTOPUYECKUX TpaJWLUA pPa3BUTUS OHUOJOTMYECKOTO 3HAHMS, 20MOBHOCMb U
cnocobHocms 00YYaIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKAMM, TNPUCYIIMMH CHUCTEME OHOJOTHYECKOro o0Opa3oBaHus,
Hanu4yue npagoco3HaHUs SKOJOTUYECKON KYIbTYpBI, cnocobHocmu cmasums UEIN U
CTPOUTH )KM3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTPaMMbl MO OWOJIOTUU JOCTUTAIOTCS B
€IMHCTBE Y4eOHON U BOCIIUTATEIbHOMN AESITENbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMHU
POCCUHCKMMHM  COLMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U  JTyXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSAMM, TPUHATHIMH B OOIIECTBE MpaBUJIaMU M HOPMaMH IIOBEIECHUA U
CHOCOOCTBYIOT MpOLIECCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS U CaMOPa3BUTHS, PA3BUTHUS
BHYTPEHHEN MO3ULUU JTUYHOCTH, MATPUOTU3MA U YBAXKEHUS K 3aKOHY M MPABOIOPAJIKY,
YeJIOBEKY TPY/a U CTapIIeMy ITOKOJIEHUIO, B3AUMHOTO YBa)KE€HUs1, OepeKHOT0 OTHOIICHHUS
K KyJbTYPHOMY HacCJIEAUI0 U TPaJuLKsIM MHOTIOHAIMOHAJIBHOrO Hapoja Poccuiickoin
denepanuu, NPUPOJIE U OKPYKAKOLIEH Cpeie.

JIM4HOCTHBIE pe3yabTaThl OCBOEHHUs yuyeOHoro mnpenmera «buomorus» TOMKHBI
OTpakaTb ~ TOTOBHOCTb U  CHOCOOHOCTh  OOYy4YalOUIMXCS  PYKOBOJCTBOBATHCS
chopMUPOBAaHHON  BHYTPEHHEW  MO3UIMEH  JIMYHOCTH, CHCTEMOM  IIEHHOCTHBIX
OpHUEHTALUH, MO3UTUBHBIX BHYTPEHHUX yOE€XKIEHUI, COOTBETCTBYIOUINX TPATUIIMOHHBIM
LHEHHOCTSM POCCHUUCKOro OOIIECTBA, pACHIMPEHUE JKU3HEHHOrO OMbITa M OMNbITa
NEATENIBHOCTH B TPOLECCE peajau3alid OCHOBHBIX HAIlpaBJICHHMI BOCIUTATEIbHON
JESITENbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIHTAHMA:

c(OpMHUPOBAHHOCTh TPAXKAAHCKOM MO3UIUU OOYyYaIOIIErocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUHCKOTO OOIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IPaB M OOSI3aHHOCTEW, yBa)KCHHE 3aKOHA U
MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW NESATENBHOCTU MPH CO3JAaHUM y4eOHBIX
MPOEKTOB, peUICHNH Y4eOHbIX U TO3HABATENIbHBIX 3aJ]1a4, BHIOJHEHUU OHUOJIOrMYECKHX
AKCIIEPUMEHTOB;
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CIIOCOOHOCTh OMNpEENsTh COOCTBEHHYIO MO3UIMIO IO OTHOIICHUIO K SIBIECHUSM
COBPEMEHHOM )XKM3HU U OOBICHSATH €€

YMEHUE YYHUTHIBATh B CBOMX JEHUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUSL JIIOJEH C pa3HbBIMU YOEXKICHHUSIMHU, KyJIbTYPHBIMU IICHHOCTSMU U
COIMAILHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLIECCE COBMECTHOT'O BBITIOJHEHUS YUEOHBIX,
MO3HABATEIBHBIX U HCCIEAO0BATEIILCKUX 3aJlay, YBAXKUTEIBHOIO OTHOIICHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYkJACHUU CITIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJIEPIKAHMUS,

TOTOBHOCTh K TYMaHUTapPHOU U BOJOHTEPCKOM ACATEIHLHOCTH;

2) NaTpMOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKOM T'PaKIaHCKOM HWJIEHTUYHOCTH, MaTPUOTU3MA,
YBaXXEHUs K CBOEMY HapoJly, UyBCTBa OTBETCTBEHHOCTU Ieper PoauHON, ropaocTu 3a
CBOM Kpail, cBOW PoawHy, CBOM S3BIK W KYJIbTYpy, MPONUIOE UM HACTOSIEE
MHOTOHaIlMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEAUI0O W MaMITHUKAM MPUPOIBI,
nocTmkeHussM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYIE;

CIOCOOHOCTH OIIEHUBATh BKJIQJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHUE U Pa3BUTHE
OMOJIOTUH, TOHUMAaHUS 3HAYEHHUS OMOJIOTMM B TO3HAHUHM 3aKOHOB TMPHUPOJBI, B KU3HU
YeJIOBEKa U COBPEMEHHOI0 OOIIIECTBA;

ujeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIyKeHHIO u 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €0 CYyAbOY;

3) IYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEW POCCHIICKOT0O HApOAa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBE/ICHHUS,;

CIIOCOOHOCTh  OIEHUBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCHh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JJUYHOTO BKJIJIa B MOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSAM, CO3JAaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHSATUSA LEHHOCTEH CEMEWHON >KMU3HH B COOTBETCTBHM C TPATULIMSIMHU
HapojioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

ACTETHYECKOE OTHOUIEHHWE K MHUpPY, BKJIIOYAs OJCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUMH;

MOHUMaHHE SMOLMOHATIBLHOTO BO3/IEUCTBUS AKUBOW MPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPDQKEHUIO B pPa3HbIX BHJAX HCKYCCTBA, CTpPEMIJICHUE
MIPOSIBJISITH KaueCTBA TBOPUECKOM JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHUs, (opMHUPOBAHUS KYJbTYPbl 310POBbslI U
IMOIMOHAJIBHOTO 0JIATOMOJIYYHS:

NOHMMAaHUE W pealu3anus 370pOBOTO M 0e30macHOro obpasa >KM3HH (3A0POBOE
MUTaHue, COOJIOJICHHE TUTHECHUYECKUX TPABUI U HOPM, COAIIAHCHUPOBAHHBIM PEXKUM
3aHATHIA U OT/BIXA, PETYJspHas (PU3NYecKass aKTHBHOCTb), OEPEKHOTO, OTBETCTBEHHOTO
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U KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3MUECKOMY U TCHUXHYECKOMY
310POBBIO;

MOHUMAHHUE LIEHHOCTU MPaBWJI WHIWBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalIUSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOACH;

OCO3HAHUE TIOCIIECJICTBUN M HEMPUATUS BPEIHBIX MPUBBIYECK (YIOTpeOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

6) Tpy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYly, OCO3HAHHUE IIEHHOCTU MacTEPCTBa, TPYyA0t00ue;

FOTOBHOCTh K AaKTUBHOW JIESITEJIBHOCTH TEXHOJOTMYECKOW U  COLUAIbHOU
HAIPABJICHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATh W CAMOCTOSITENILHO
BBITIOJIHSITH TaKYIO JIEATEIIbHOCTD;

UHTEpEC K pa3iudHbiM cdepam MpodeccHOHaTbHOW NeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBINA BBHIOOp Oyayiiei mpodeccuu W peasu3oBbIBATH COOCTBEHHBIC
YKU3HEHHBIE TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOpa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HHU,

7) 3K0JI0TN4€eCKOr0 BOCTIMTAHUS:

HKOJIOTHUECKH I1eJIecCO00pa3HOe OTHOIICHHE K MPHUPO/E KaK UCTOYHHKY >KM3HU Ha
3emMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIEHUE  YPOBHS  DKOJOTMYECKOW  KYJIbTYphl: MpPUOOpETEeHHE  OIbITa
MJIAHUPOBAHUSL TMOCTYNKOB M OIIEHKM MX BO3MOXHBIX TOCIEICTBHM ISl OKPY>KAIOIICH
cpenbl;

OCO3HAHUE TI00ATBHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM U MyTel UX pelIeHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MpUOOpeTaeMble MpU HU3YyYEeHUH OMOJOTHUU 3HAHUS U
YMEHHUS TPU PEHICHUU MPOOJIEM, CBA3AHHBIX C PallMOHATBHBIM MPHUPOIONOIL30BaHUEM
(coburoieHre TpaBuIl MIOBEJICHUS B TIPUPOJIC, HAIIPABJICHHBIX HA COXPAaHEHUE PABHOBECHSI
B DKOCHCTEMaxX, OXpaHy BHUJIOB, IKOCHCTEM, Onochephl);

AKTUBHOE HEMPUSATHE JI€MCTBUN, MPUHOCAIIMX BpPEH OKPYXAOUIEH MTPUPOTHON
cpeie, yMEHHE NPOTHO3UPOBATH HEOJATOMPUSATHBIE OSKOJOTHYECKHUE TOCIIEICTBUS
MPEAIPUHUMAEMBIX JEUCTBUNA U MPEAOTBPALIATh UX;

HaJU4Me PA3BUTOTO DKOJOTHYECKOTO MBIIIICHUS, ASKOJOTUYECKOW KYJIbTYPHI,
OMbITA JESITENIBHOCTH HKOJOTUYECKOW HANpaBIC€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMU B TO3HABATEJIbHOW, KOMMYHHKATUBHOM M COLMAIBHOW MPAKTHKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUUYECKOHN AESATEIbHOCTH YKOJIOTHYECKON HAIPaBIE€HHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd U OOIIECTBEHHOW NPAKTUKHA, OCHOBAHHOTO Ha JUAJOre KYJIBTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B TIOJUKYJIBTYPHOM MUPE;

COBEpPIICHCTBOBAHHUE SI3BIKOBOM M YHUTATENbCKOM KYyIbTYpbl Kak CpelICTBa
B3aUMOJICHCTBUSI MEXY JTFOJbMU U TTO3HAHUS MUPA;

NMOHWMaHWe Crenuuku OWOJIOTMH KaKk HayKH, OCO3HaHus e€ poilu B
GbopMHUpPOBAaHUU  PAlMOHATBLHOTO HAYYHOTO  MBIIUJICHUS, CO3JAaHUU  LEITOCTHOTO
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npesICTaBICHUS 00 OKPYXKAIOIEM MUPE KaK O €IMHCTBE MPUPObI, YeJIOBEKa U OOIIECTBa,
B TIO3HAaHUM TMPUPOIHBIX 3aKOHOMEPHOCTEM W peuieHuH MpoOJeM COXpaHEHUs
MIPUPOAHOTO PABHOBECHS;

yOeXKIAEHHOCTh B 3HAYUMOCTH OHOJIOTUM [UJIsl COBPEMEHHOM IMBUIIM3AIUU:
oOecrieueHrs] HOBOIO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaTh PecypcHble MPOOJIEMbI PAa3BUTHUSL YEIOBEUYECTBA,
MOMCKAa MYyTeW BBIXOJAa M3 IIOOAIBHBIX HJKOJIOTMYECKUX IMpodiieM Hu o0OecredeHus
nepexoja K yCTOWYMBOMY pa3BUTHIO, PAallMOHAIBHOMY HCIIOJIB30BAHUIO TPUPOIHBIX
pecypcoB U (pOPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUU OMOJOTMYECKUX 3HAHWM B IENSIX MOBBIIICHUS
oOmiel KyJabTypbl, €CTECTBEHHO-HaYyYHOM TIpaMOTHOCTH, KaK COCTAaBHOW 4YacTH
(GYHKIIMOHANIBHOM  TPaMOTHOCTH  OOydaromuxcsi, (GopMUpYyeMOW TIpU  U3YyYCHUU
OmoIoruy;

MOHUMAHUE CYHUIHOCTH METOAOB TIO3HAHHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHUS AJIs aHajdu3a U OOBbsSCHEHUs
ABJICHUI OKPY’XKAIOIIETO MHUpa U MPOUCXOJAIIMX B HEM H3MEHEHUM, YMEHUE JenaTh
000CHOBaHHbBIC 3aKJIIIOYCHUS HAa OCHOBE HAy4YHBIX (DAKTOB M WMEIONIMXCS JAHHBIX C
LEJIbIO MOTYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOATENBHO UCIIOIb30BaTh OMOJOTUYECKUE 3HAHUS 111 PELLICHUS
npo0JieM B peabHbBIX JKU3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAy4YHOM JIE€SITEIbHOCTH, TOTOBHOCTH OCYILECTBIATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO IEATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENPEPHIBHOMY 00Opa30BaHUIO U CAMOOOpPA30BAHHUIO,
K aKTUBHOMY TOJTyYEHHUIO HOBBIX 3HAaHUN MO OMOJIOTMH B COOTBETCTBUH C KU3HEHHBIMU
NOTPEOHOCTSAMHU.

METAINIPEJIMETHBIE PE3YJIbTATDBI

MeranpenMeTHble  pe3ynbTaThl OCBOEHHUS ydeOHoro mipeamera «buonorusy»
BKJIFOYAIOT:  3HAauWMble i1 (OPMHPOBAHUS  MHPOBO33PEHUS  OOYYArOIIUXCS
MEXIUCIUILTUHAPHBIE  (MEXMpEIMETHbIe) OOIeHAayuYHble TOHATHS, OTPAXKAIOIINE
[[EJIOCTHOCTh HAYYHOM KapTUHBI MUpPa U CIIEHU(PUKY METOIOB MO3HAHUS, UCTIOIb3yEeMbIX
B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHUs, SBIECHUE, MPOIECC, CUCTeMa, HAYUHBIN
dbakT, NOPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOII0/ICHNe, U3MEPEHUE, IKCIICPUMEHT U JPYTHE); YHUBEPCAIbHbIE yUeOHbIE ACHCTBUS
(TTO3HaBaTENbHEIC, KOMMYHUKATUBHBIE, pEryIsSTUBHBIC), obecreunBaronue
dbopmupoBanue (QYHKIMOHATHHOW TPAMOTHOCTH U  COLMAIBHOM  KOMIIETEHIIUU
o0y4armuxcs; CIIOCOOHOCTh oOydJaromuxcs WCIIOJIb30BaTh OCBOCHHBIE
MEXIUCIUITMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUSI W yHHUBEpPCAIbHBIE Y4eOHBIC
JICUCTBUSA B ITIO3HABATEIBHOW U COLIMATIbHON ITPAKTHUKE.

B pesynbrare m3yueHuss OMOJIIOTMM Ha YpOBHE CpEeIHEro odmero oOpa3oBaHUsA y
obyugaromerocsi OynyT copMHUpOBaHBI TIO3HABaTEIbHbIE YHHBEpCAJIbHBIC YyueOHbIE
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NeNCTBUSA, KOMMYHUKAaTUBHBIE YyHHUBEpCAJIbHblE Yy4ueOHbIE JIE€HCTBUS, PEryJsSTUBHBIC
YHHUBEpCaJIbHbIE yueOHbIE IEHCTBUS, COBMECTHAS JESTEIbHOCTb.

MeranpeaMeTHble  pe3yibTaTbl OCBOEHHUS IMPOrpamMMbl  CPEJHEro  OOIIEro
00pa30BaHus JOJKHBI OTpaXaTh:

OgyajeHne yHUBEPCAJIbLHBIMH Y4€OHBIMH N03HABATEIbHBIMH e CTBUAMMU:

1) 6a30BbIe JJOrHYECKHE TeCTBHS:

CaMOCTOSTENBHO (HPOPMYIUPOBATH U AKTyaIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BATh IPU OCBOCHHM 3HAHUN MPHUEMBI JJOTUUECKOTO MBILUIEHUS (aHAJIN3a,
CHHTE3a, CpaBHEHMsI, Kiaccu(ukanuu, 0000IIeHNs), pACKPhIBaTh CMBICI OMOJIOTHYECKUX
HNOHATHM (BBIAENATh MX XapaKTepHblE NPU3HAKU, YCTAHABIMBATH CBSI3U C JPYrUMHU
MOHSATHSMH ),

ONPEEIATh LN ACATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHKECHMUS,
COOTHOCHUTD PE3YNbTATHI AESATEIBHOCTH C ITIOCTABICHHBIMU LIEJISIMU;

MCIIOJIb30BATh OMOJIOTMYECKUE MOHATHUS AJ11 0ObSICHEHUS (PAKTOB U SIBJICHHI KUBOU
IPUPOJIBI;

CTPOUTH JIOTUYECKHUE PACCYXACHUs (MHIAYKTHUBHBIE, AENYKTUBHbIE, 110 aHAJIOTHUH),
BBIABIIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B  PACCMATPUBAEMBIX  SBJICHUSX,
(GbopMyIHpOBaTh BBIBOJIbI M 3aKIIOUYECHHUS;

IPUMEHITh CXEMHO-MOJENBHBIE CPEICTBA MJI IIPEICTABICHUS CYLIECTBEHHBIX
CBA3€H M OTHOLIEHUI B M3y4yaeMbIX OMOJIOTMUECKHX OOBEKTaX, a TAKKe MPOTUBOPEUUI
pPa3HOro poja, BBISIBICHHBIX B PAa3IUYHbIX HH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3zpabaTbIBaTh IUIaH pelIeHUus MpoOJemMbl ¢ YYETOM aHajdu3a MMEIOIIUXCS
MaTEpHUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTHh KOPPEKTUBBI B JIESITEIBHOCTb, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUI 1€ATEIbHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH pabOTy B YCIIOBUSIX PEaJbHOT0, BUPTYAJIbHOI'O U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJIEHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe UCCIIE0BATENbCKIE NefiCTBUS:

BJIa/ICTh HABbIKAMU Yy4eOHO-MCCIIEIOBATENbCKOM U TPOEKTHOM JeATEIbHOCTH,
HaBBIKAMU pa3pelieHus: npobaeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
IIOMCKY METOJOB PELICHHsI NMPAaKTHUYECKUX 3a/ad, NMPUMEHEHHUIO Pa3JIMYHBIX METOIO0B
NO3HAHUS;

MCIIOJIb30BATh PA3JIMYHbIE BUbI IEATEIBHOCTH I10 MOJIYYEHUIO HOBOTO 3HAHMS, €TO
MHTEpIIpEeTaIy, NpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B yUEOHBIX CUTYallUsX, B TOM YHCIIE
IPY CO3/1aHUU Y4EOHBIX M COIIMATBHBIX MPOEKTOB;

dbopMUpOBaTh HAy4YHBI TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSMU U METOJIAMU;

CTaBUTh M  (QOpMyIHpOBaTh COOCTBEHHbIE 3aJauyd B  oOpa3oBaTelIbHOU
NEATENBHOCTU U )KU3HEHHBIX CUTYaLUsX;
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BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBS3M U aKTyaJIM3UPOBAThH 3a]1auyy, BbIJIBUTaTh
TUNOTE3Y €€ peuleHus, HaXOAUTh apTyMEHThI JUIsl I0Ka3aTelIbCTBa CBOMX YTBEPXKIICHUH,
3aJ1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

AQHAIM3UPOBATH TOJYUYEHHbIE B XOJ€ PEIICHMs 3a/layll Pe3yJbTaTbl, KPUTUYECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3BMEHEHHUE B HOBBIX YCIIOBUSX;

JTaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISATH LIeJICHAIIPABICHHBIN TOMCK IEPEHOCA CPEJICTB U CIIOCOOOB JEHCTBUS
B IIpo(hecCHOHANBHYIO CpeNy;

YMETh MEPEHOCUTh 3HAHUS B TIIO3HABATEIBHYI0O M TPAKTHYECKYIO 00JacTh
KU3ZHEEATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IaCTEN;

BBIJIBUTATh HOBBIE UJICH, MpeIaraTh OpUTHHAIBHBIE TTOIXO0/IbI M PEIICHHUs, CTABUTh
npo0OJIeMBI U 337a4H, JOMYCKAOIIUE albTEPHATUBHBIE PELICHUS.

3) padora ¢ uH(popManHei:

OpUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHMKAX HHPOpManuu (TEKCTe Y4eOHOro
ocoOusi, HAYYHO-TIOMYJISIPHOM JTUTEpAType, OMOJOTUYECKUX CIOBAPAX U CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHaIu3upoBaTh HTHPOPMALIUIO PA3TUYHBIX
BUIOB U (opM TmpencTaBlieHUs, KPUTUYECKH OIEHUBATh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3aNPOCHl U MPUMEHSATH PA3JIMYHBIE METOJIbI IIPH MOUCKE U OTOOpE
ounonornueckoit uHGopmaIuu, HeoOXOAMMOM /JIs BHITIOTHEHUST YU€OHBIX 3a]1a4;

npuoOpeTaTb  OMBIT  HWCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUH, COBEpPUICHCTBOBATh KYJbTYpPY AaKTUBHOIO HCIOJIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSTEIbHO BBIOMPATh ONTUMAIIBHYIO (OPMY MpECTaBICHHS OHOIOrHYeCKOn
uH(popmanuu (CXembl, TpaduKH, TUarpaMMBbl, TAOIHIIBI, PUCYHKU U APYTOE);

MCIIOJIb30BAaTh HAYYHBIN S3BIK B KaUECTBE CPEJICTBA MpH paboTe ¢ OMOJIOrMYecKon
uHpopMalMel: NPUMEHSATh XMUMHUYECKHE, (U3NYECKHe W MaTeMaTHYecKue 3HaKH U
CHUMBOJIBI, popMyIibl, aOOpeBUaTypy, HOMEHKJIATYPY, UCIOJIb30BaTh U MPeoOpa3OBbIBAThH
3HAaKOBO-CUMBOJIMYECKHE CPEACTBA HATISAHOCTH;

BJIa/IeTh HABbIKAMM DPACIO3HAaBaHUS M 3alIMThl MHPOpMalUU, UHPOPMALUOHHOU
0€30MacHOCTH JTUYHOCTH.

OBJajieHNe YHHBEPCAJIbHBIMIA KOMMYHHKATUBHBIMY J1ICTBUSIMU:

1) o6menne:

OCYILECTBIISITh KOMMYHHUKAI[MM BO BCeX cdepax KH3HH, aKTHBHO y4acTBOBATH B
JMaJIore WM JUCKYCCHH IO CYIIECTBY OOCYKJ1aeMOil TeMbl (yMEHHE 3a]1aBaTh BOMPOCHI,
BBICKA3bIBATh CYXKJACHUS OTHOCHTEIHHO BBIMOJHEHUS MpeiaraeMoil 3a1a4u, yYUTHIBATh
MHTEPECHI U COTNIACOBAHHOCTH MO3UIIMNA JPYTHMX YYaCTHUKOB UAIOra WK AUCKYCCUH);

pacro3HaBaTh  HeBepOaJbHBIE CpEACTBA  OOLICHWs, TMOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CUTYallUi, YMETh
CMSTYaTh KOH(QIMKTH M BECTU IEPErOBOPHI;
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BJIAJIeTh pPa3IMYHBIMU croco0amMu OOLIEHWs W B3aUMOJCHCTBMS, IIOHUMATh
HaMepeHUs JPYTUX JIOJEH, MpOsIBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeIHHUKY U B
KOPpPEKTHOH (hopme (HOopMyIUpPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHAasl 1eSITeJIbHOCTh:

NOHMMATh U MCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U UHIMBUIYaJIbHON paOOTHI
IpU peleHuH OUOJOTHYeCKOoN MpoOIemMbl, 000CHOBBIBATH HEOOXOAMMOCTb NPUMEHEHUS
IrPYNIOBBIX (JOPM B3aMMOJICHCTBHUS MIPU PELIEHUU YUEOHOH 3a1auH;

BBIOMPATh TEMAaTUKY U METOJbl COBMECTHBIX JEHCTBUI ¢ yUETOM OOILIMX HHTEPECOB
Y BO3MO>KHOCTEHN Ka)/10r0 WIeHa KOJUIEKTHBA;

IIPUHUMATh L€ COBMECTHOM NE€ATEIbHOCTH, OPraHU30BBIBATh U KOOPJAUHUPOBATH
JIEUCTBUS N0 €€ TOCTUKEHUIO: COCTABIIATH IJIaH JICMCTBUM, PACIIPEAEATh POJIU C YYETOM
MHEHHMH y4aCTHHUKOB, 00CYXIaTh pe3yJabTaThl COBMECTHON pabOTHI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHMKAa KOMAaHIbl B OOIIUI
pe3yJbTatT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb  HOBBIE  IPOEKTHI, OIEHMBAaTh WJAEHM C TMO3ULHUHA  HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE MOBEACHHUE B PA3IUYHBIX CUTYALMSX,
HPOSIBJIATH TBOPYECTBO U BOOOpa)keHUE, ObITh MHUIIMATUBHBIM.

OgyajeHne YHUBEPCAJBHBIMH PeryJIATHBHBIMH J1CHCTBUAMM:

1) camoopranu3zanus:

UCIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS JJISl BBIABICHUS NMPOOJEM M UX PEIICHUS B
KU3HEHHBIX U yYEOHBIX CUTYAIUIX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICIOBbIE YCTAHOBKU B
CBOMX JEHCTBUAX U MOCTYIIKAX MO OTHOLIEHUIO K KUBOU NMPUPOJE, CBOEMY 370POBBIO U
3I0POBBIO OKPYXKAIOIINX;

CaMOCTOSITEIBHO ~ OCYILECTBIATH  II03HABATENBHYI JEATEIbHOCTb, BBISABIATH
npoOJeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B 00pa3oBaTEILHOMN
NEATENBHOCTU U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEIbHO COCTAaBJIATh IUIAH pPELIEHUs MpoOieMbl ¢ YYETOM HMMEIOIIMXCS
pPECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTESHHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacuMpATh paMKH y4eOHOT0 IPeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATH €ro, OpaThb OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHWBATh MPUOOPETEHHBIN OTIBIT,

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON SPYIUIUU B PAa3HBIX
o0nacTaX 3HaHUM, TOCTOSHHO TOBBIIIATH CBOW OOpa30BaTENbHBIA M KyJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:
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JaBaTb OLICHKY HOBBIM CHUTYyalusM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LICIIAM;

BJIa/ICTh HaBbIKAMHU I[103HABATEIBHOM pPEQIIEKCHMM KaK OCO3HAHMSI COBEPIIAEMBIX
JEACTBUM M MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAHMM, UCIIOJIb30BaTh
npuEMbI peIIEKCUH ISl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI W apryMEHThl JPYTHX @PU AHAIN3E PE3YJIBTATOB
NEATEIbHOCTH;

3) npuHsiTHE Ce0ST M APYTUX:

IPUHUMATh ce0sl, TOHUMasl CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apPryMEHTbl JPYTHX @pPU AHAIN3E PE3YJIBTATOB
NEATEIIbHOCTH;

NpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIMOKHU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH JPYTOT0 YeI0BEKA.

IHPEJMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOCHUS COJIEPKaHUs yueOHOTro npeameTa «buonorusy»
Ha YrIyOJI€HHOM YPOBHE OPHUEHTHPOBAHBI Ha oOecreueHue MpoPUILHOTO OO0yUeHHS
oOydaromuxcsi 6uonoruud. OHU BKIIOYAIOT: CHENU(PUYECKUE i OUOJIOTUM Hay4HbIE
3HaHUS, YMEHUS M CIOCOOBI JEHWCTBUN 10 OCBOCHHUIO, HMHTEPIpPETANNH U
npeoOpa3oBaHUIO 3HAHUM, BUIBI NIEATEIBHOCTU MO TMOJTYYEHUIO HOBBIX 3HAHMM U UX
MPUMEHEHHUIO B Pa3lIMYHBIX YYEOHBIX, a TaKKE€ B PEAJIbHBIX JKU3HEHHBIX CHUTYaIlUSX.
[IpeameTHbIE pe3yabTaThl MPEACTABIEHBI 110 T'0/IaM U3YyUEHHUS.

[TpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro npeameta «buonorus» B 10 kaacce
JTOJKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE M POJM OMOJOTUU B CHUCTEME €CTECTBEHHBIX
HayK, B (QOPMHUpPOBAHUM €CTECTBEHHO-HAYYHOW KApTHHBI MHpA, B MO3HAHUU 3aKOHOB
OPUPOABI M PEHICHHH TMpOOJIeM paIlMOHAILHOTO TMPUPOJOTOIB30BaHUS, O BKIIAJE
POCCHICKUX U 3apyO€KHBIX YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CUCTEMOH OHMOJIOTMYECKUX 3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOIOJIararoniye OMOIOrH4eckrue TePMUHBI U MOHATHS (KU3Hb, KJIETKa, OPraHH3M,
MeTabOou3M, TOMEOCTa3, CaMOPETYJISAIMs, CaMOBOCIIPOU3BEACHUE, HACIEACTBEHHOCTb,
U3MEHYUBOCTb, POCT W pa3BUTHE), OuONOrMueckue Teopuu (KieroyHass Tteopus T.
[lIBanna, M. Illmeiinena, P. BupxoBa, XpoMocOomMHas Teopusl HACIEACTBEHHOCTH T.
Moprana), yuenus (H. V. BaBunoBa — o meHTpax MHOrooOpasusi U MPOUCXOKICHUS
KYJIbTYPHBIX pACTeHH), 3aKOHBI (eAMHOOOpa3us IMOTOMKOB TIEPBOTO TMOKOJICHUS,
pacuerieHusi, YUCTOThl TaMeT, He3aBUCUMOro HacienoBanus [I.  Mengens,
FOMOJIOTHUECKUX PSAOB B HaciencTBeHHOW nu3menunBoctd H. V. BaBuioBa), mpuHIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIQJICHUE OCHOBHBIMM METOJIaMM HAaYYHOTO TO3HAHHUS, HCIOIb3YEMbIX B
OMOJIOTUUECKUX MCCIEIOBAHUAX KUBBIX 0OBEKTOB (OMHUCaHWE, U3MEPEHUE, HAOII0CHNE,
AKCIIEPUMEHT);
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YMEHHUE BBIJCNIATh CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHclie OaKTepui,
rpuOOB, pacTeHWl, >KUBOTHBIX M 4YEIIOBEKa, CTPOCHUS OPraHOB W CHUCTEM OpPraHOB
pacTeHuil, >KMBOTHBIX, YEJOBEKa, IMPOILIECCOB >KU3HEACATEIbHOCTH, MPOTEKAIOIIUX B
OpraHM3Max pPacTeHHH, JKUBOTHBIX M YEIOBEKa, OMOJOTHMYECKHX MPOIECCOB: OOMeHa
BellecTB (MeTabonu3M), TMpeBpalieHus JHEepruM, OpokeHus, aBTOTPOPHOrO U
reTepoTpo(HOTO THUIIOB MHUTaHUSA, (POTOCMHTE3a M XEMOCUHTE3a, MHUTO3a, MEHO03a,
raMeToresesa, HSMOpuOreHesza, MOCTIMOPHUOHAIBLHOTO  Pa3BUTHUS, PA3MHOKEHUS,
WHIWBHUIYaJbHOTO DPAa3BUTHS OpraHu3Ma (OHTOTEHE3a), B3aUMOJCHCTBHA T'C€HOB,
reTepos3uca, UICKyCCTBEHHOT'O 0TO0Pa;

YMEHHE YCTAaHABIMBATh B3aUMOCBSI3M MEXIy OpraHOMJaMH KIETKH H WX
GYHKIIUSMU, CTPOEHUEM KIIETOK Pa3HbIX TKaHEW M MX (PYHKIMSIMH, MEXKIY OpraHaMH U
CHUCTEMaMH OPTaHOB Yy PACTEHUH, XUBOTHBIX W YEJOBEKa W WX (PYHKUIUSAMHU, MEKIY
CHUCTEMaMHU OpraHOB M WX (QYHKIMSMHU, MEXAY dSTanmaMd OOMEHa BEIIECTB, dTalaMu
KJICTOYHOTO [HWKJIAa W JKU3HEHHBIX IMKIOB OPraHM3MOB, JTalmaMd ASMOPHOHAIHHOTO
pa3BUTHUSA, TCHOTUIIOM U (PEHOTUTIOM, PEHOTUTIOM U (PaKTOpaMu Cpebl OOUTaAHMUS;

YMEHHE BBISIBIATH OTIMYMTEIBbHBIC TPHU3HAKK JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHHI, ’KUBOTHBIX U YEIOBEKA;

YMEHHE  HCIOJB30BaTh  COOTBETCTBYIONIME  apryMEHTHI,  OHOJIOTHYECKYIO
TEPMHUHOJIOTUI0O W CHUMBOJIMKY IS JI0Ka3aTelIbCTBAa POJCTBA OPraHU3MOB DPa3HBIX
CHUCTEMAaTHYECKHUX TPYIIIT;

yMEHHE peliaTh OWOJOTHYECKUE 3a7aud, BBISABIATh HPUUYUHHO-CIIECTBEHHBIC
CBSI3M MEXIy HCCIEAyeMBbIMH OHMOJOTMYECKUMH TIPOIECCAaMU M SIBICHUSMH, J€1aTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUU MOJYyYEHHBIX PE3yJIbTATOB;

YMEHHE BBITIOJHATH J1a00paTOpPHBIE M MpaKTUUYECKHe padoThI, COOMI0AATh MpaBHiia
npu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIBUTATh THIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAIBHBIMHA CPEJACTBAMH,
bopmMynHpys 1efb UCCIEOBAHUS, AaHAJIM3UPOBATH IOJIyY€HHBIE PEe3yJbTaThl U JAENaTh
BBIBO/JIBI;

yMEHHE Yy4acTBOBaTh B Yy4eOHO-HCCIENOBaTeIbCKOM paboTe 1o OuoNoruw,
IKOJIOTUH ¥ MEJUIIMHE, IPOBOIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MyOIHMIHO
NPECTABIATH MOJTYUYCHHbIE PE3yJbTaThl HA YICHUYECKUX KOH(PEPEHIIUIX;

YMEHHE OIICHWBATh ITHUYECKUE ACIEKTHl COBPEMEHHBIX HCCIEAOBAHWUN B 00IacTH
Ouosornu M MEAMUMHBI  (KJIOHUPOBAaHUE, HCKYCCTBEHHOE  OIUIOJIOTBOPEHUE,
HaMpaBJIeHHOE U3MEHEHNE TEeHOMA U CO3/IaHNE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HaHHBIM BBIOOp Oyayimiel mpodeccroHaIbHOM
NEeSITeNTbHOCTH B o0OjacTu OWMOJIOTHM, METUIMHBI, OMOTEXHOJIOTUH, BETEPHUHAPHH,
CEIIbCKOTO  XO3SMCTBA, MHUIIEBOH MPOMBIIUICHHOCTH, YIIYOJIATh IMO3HABATEIbHBIN
WHTEpEC, HANpaBICHHBIH Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH mpodeccuu u
NpOJOJDKEHNE  OMONOTMYEeCKOro  oOpa3oBaHMS B~ OpraHU3alUsSX  CPEIHETO
po(hecCHOHANBHOTO U BHICIIETO 00pa30BaHUS.
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[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeameta «buonorus» B 11 knacce
JTOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUU O MECTE M POJM OMOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMHpPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B
MO3HAHUU 3aKOHOB MPUPOJBI M PEIIEHUH SKOJIOTMYECKHX MpOOJEeM YelIOBEYecTBa, a
TaK)Ke B PEIICHUU BOMPOCOB PAIIMOHATIBLHOTO MPUPOAOIONIB30BaHMS, U B POPMUPOBAHUU
LEHHOCTHOT'O OTHOILIEHUS K TPUpOJIE, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUUCKUX H
3apyO0exKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BIAJETh CUCTEMOM OMOJIOTMUECKMX 3HAHMM, KOTOpas BKIIOYAET
OTIpeJIeJICHNs U TIOHUMaHUE CYIIHOCTH OCHOBOMOJATAI0IIUX OMOJOTUYECKUX TEPMUHOB U
MOHATUH (BU, SKOCUCTEMa, Ouocdepa), Onoiorndeckue Teopuu (IBOJIOIIMOHHAS TEOPUS
Y. JlapBuHa, cUHTEeTUYECKasl Teopus dBotoun), yueHnus (A. H. CeBepiioBa — 0 myTsx u
HanpasiieHUAX 3Boitounu, B.M. Bepnaackoro — o 6uocgepe), 3aKoHbI (F€HETHUECKOTO
paBHoBecus JIx. Xapau u B. BaiinOepra, 3apossieBoro cxoactsa K. M. bapa), npaBuia
(muanmyMa 1O. JInOuxa, 3KOJIOrMUECKOW NHpaMUIbl 3HEPIHM), TUIOTE3bl (FHUIOTE3a
«vupa PHK» V. T'unbepra);

YMEHHUE BIIaJIeTh OCHOBHBIMU METOJAMU HAay4YHOTO TMO3HAHMUsI, UCTIOJIb3YEeMbIMH B
OMOJIOTMYECKUX HCCIEI0BAHUAX )KUBBIX OOBEKTOB M IKOCHUCTEM (OIMHCaHUE, U3MEPEHHE,
HAOJIfO/IEHNEe, HKCIEPUMEHT), CHOCOOaMU BBISBICHUS M OLEHKH AHTPOIOTEHHBIX
W3MEHEHUN B NPUPO/IE;

YMEHHE BBIACIATh CYHIECTBEHHBIE PU3HAKU: BUAO0B, OMOT€OLEHO30B, SKOCUCTEM U
ouocdepsl, CTaOMIU3UPYIOLIETO, ABMKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOI'O0 O0TOOpa,
AJUIONAaTPUYECKOTO UM CHUMIATPUYECKOTO BHUI000pA30BaHUS, BIUSHUS JBWXKYIIUX CHI
ABOJIIOIIMM HA TEHO(POHI MOMYJSAIUU, NPUCTIOCOOIEHHOCTH OpPraHU3MOB K Cpelie
oOuTaHus, YepelOBaHMs HANpaBICHUN 5BOJIIOLMH, KPYroBOpOTa BEIIECTB M IMOTOKA
SHEPTrUH B IKOCUCTEMAX;

YMEHHE YCTaHABIIMBATh B3aUMOCBS3M MEXAY MPOLIECCAMU 3BOJIIOLUUHU, TBUKYIIUMU
CUJIAMH aHTPOIIOTE€HEe3a, KOMITOHEHTAMH Pa3JIUYHBIX YKOCUCTEM U MPUCIIOCOOJICHUSIMU K
HUM OPTaHU3MOB;

YMEHHE BBISBISTh OTIMUYUTENbHBIC PU3HAKU KUBBIX CHCTEM, MPUCIIOCOOIEHHOCTD
BUJIOB K cpefe OOuTaHus, aOMOTHUYECKUX U OUOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€il OPTaHU3MOB B COOOIIECTBAX, aHTPOMOTEHHBIX U3MEHEHUN B DKOCHCTEMAaX
CBOEM MECTHOCTH;

YMEHHE  HCIOJB30BaTh  COOTBETCTBYIOLIME  apryMEHTHI,  OHOJIOrMYECKYIO
TEPMUHOJIOTUIO W CHUMBOJIMKY JJi1 JIOKa3aTelIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTHYECKUX TPYII, B3aUMOCBS3M OpPraHW3MOB W CpeAbl OOWTaHHS, €IMHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXPAaHEHHSI MHOT000pa3usi BUJIOB U SKOCHCTEM Kak
YCIIOBUSI COCYIIECTBOBAHUS MPUPOJIbI U YEIOBEUYECTBA;

YMEHHE peliaTh OWOJOTUYECKUE 3aJaud, BBISBISATh HPHUYUHHO-CIICIICTBEHHBIC
CBSA3M MEXJY HCCIEeIyeMbIMU OHOJIOTMUECKUMH TMpolleccaMd M SIBICHUSIMH, JeNaTh
BBIBOJIbI U IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB;
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YMEHHUE BBITOJHATH J1a00paTOPHBIE M MPAKTHYECKUE PadOThI, COOIIOAATh IPaBHIIa
pu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THIIOTE3HI, TPOBEPSATHh MX IKCIEPUMECHTAILHBIMU CPEJICTBAMH,
bopMyIHpysl 1IeNTb UCCIICOBAHUS, aHAIM3UPOBATh IMOJIYYCHHBIC PE3yJbTaThl U JEaTh
BBIBO/JIBI;

YMEHHE Yy4YacTBOBAaThb B Y4eOHO-MCCIICIOBATEIbCKOW paboTe 1O OHOJIOTHH,
AKOJIOTHH W MEJUITMHE, TIPOBOAMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U yOIMYHO
NIPEICTABIIATH TOJTYYCHHBIC PE3YJIbTaThl HA YICHUYCCKHX KOHPEPEHITUIX;

yYMEHHE OIICHUBATh THUIOTE3bl M TEOPUU O IMPOUCXOKICHUU KU3HU, UEIOBEKA U
YeJIOBCUSCKUX pac, O TMPUYMHAX, TMOCICACTBHSIX M CIOCO0aX MPeIOTBpPAIICHUS
r100aIbHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oymymed mpodeccuoHanbHON
JESTEIPHOCTH B 00JaCTH OWOJIOTHH, SKOJOTHH, TPUPOIOTIOIB30BAHUS, METUITUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETCPUHAPUHU, CEIILCKOTO  XO3SHCTBa, MHIICBOU
MPOMBIIIJICHHOCTH,  YIJYyOJsATh  IMO3HABATENbHBIM  HWHTEPEC, HAINpPABJICHHBIA  Ha
OCO3HAHHBIH BBIOOP COOTBETCTBYIOIIEH Mpodeccuu W MPOAOIKEHUE OHMOJIOTHYECKOTO
00pa3zoBaHus B OpraHU3aLUIX CPEIHETrO MPOGECCUOHATHFHOTO U BBICIIET0 00pa30BaHUs.
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OPTAHMBALIMA MPOEKTHOM n YYEBHO
HNCCIEJOBATEJBCKOU AEATEJIBHOCTU OBYYAIOIIUXCA

Ilpoexmnas deamenvnocms ocobas popma yueOHOUM pabOThI, CIOCOOCTBYIOMIAS
BOCIIUTAHUIO CAMOCTOSITEIIbHOCTH, WHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IOBBIIICHUIO
MOTHBAIUU U 3PPEKTUBHOCTH YUCOHOU NEATEIHHOCTH; B XOJ€ PEaU3alUN UCXOIHOTO

3aMbICIIa HA TPAKTUYECKOM YpOBHE Yy4Yallhecs OBJaJACI0T YMEHHUEM BbIOMpaTh

aJleKBaTHbIe CTOALIEM 3agade CpeAcTBa, NPUHUMATh pELIEHHsS, B TOM 4YHCIE U B
CUTyalMsiX Heomnpeneia€HHOCTH. OHM MOIy4aT BO3MOMKHOCTb Pa3BUTh CIIOCOOHOCTH K
pa3pabOTKe HECKOJBKUX BApUAHTOB PEUIEHUH, K IMOUCKY HECTAHJAPTHBIX PEIICHMI,
IIOUCKY U OCYHIECTBIICHUIO HAH0OJIEE IPUEMIIEMOTO PEILICHUS.

Tembl npoexToB 1 yyamuxces 10 — 11 kiaccos

Kitaccsl TeMbl NpoeKTOoB
10 bronornueckue puTMbI paCTCHUM.
['eHeTHYeCKas HH)KEHEPHs PACTCHHM.
Wcropus pazsutus Hayku buosorus.
MoudukamoHHas U3MEHYMBOCTh MOET0 OPTaHu3Ma Mo IeHCTBUEM
(bu3MYECKUX YIPaKHEHUI.
11 OmnpeneneHue BIaKHOCTH BO3/1yXa U U3YUEHHE BIUSHUS €€ Ha 3/I0POBbE

YCJIOBCKaA.

1o cienam OTKpPBITUH - B MUKPOMHPE.

Okonoruueckas onorexHosorusi. OCHOBHBIE TCHACHITUN PA3BUTHSL.

CuMOMO3 B JKU3HU paCTeHI/Iﬁ H ) KUBOTHBIX.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauvecTBO yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iejioB U TeM (undposbie)
n/n NMPOrpamMMbI Bcero Kontporenbie  Hpakrieckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesr
1 buonorus xak Hayka 1 bubmiorexa LOK
https://m.edso00.ru/7f41c292
2 ’KuBble cUCTEMBI U UX U3YYEHHE 2 bubmiorexa LOK
https://m.edso0o.ru/7f41c292
bubnunorexa [HOK
3 bronori Kietin 2 05 https://m.edsoo.ru/7f41c292
4 XuMu4eckas opraHu3alus KJIeTKH 10 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
bubnuoreka OK
> (CTPOCHHE i GYHKIUMI KICTICH 8 2 https://m.edsoo.ru/7f41L01292
6 OOMeH BelIeCTB U MpeBpallicHue 9 1 bubnuoteka HOK
DHEPTUH B KIETKE https://m.edsoo.ru/7f41c292
7 HacnencrBennas  uwHdopMmanus w 9 05 bubnuoreka [HOK
peanuzanus e€ B KIIETKe https://m.edso0.ru/7f41c292
bubnuoTteka OK
8 PKH3HCHHEIT LR KICTKH ° 1 https://m.edsoo.ru/7f41§292
9 Crpoenue 1 GyHKIIMH OPraHU3MOB 17 1.5 E;g::?/(r)r:il;asoo.ru 174 11;1209};
10 Pa3mHoxeHune U pa3ButHe 8 1.5 bubnuotexa I[TOK
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OpraHHu3MOB https://m.edsoo.ru/7f41c292
11 EZ::{J:;::BeHHOCTH u I/II:IE:/I}:I({%II/IBOCTZ 2 0.5 bubmmorexa HOK
OpraHHIMOB https://m.edsoo.ru/7f41c292
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10 1 bubmorexa LOK
https://m.edso0.ru/7f41¢c292
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 bubamorexa LOK
https://m.edsoo.ru/7f41c292
bubnuoreka HOK
14 Ferteritka wesopexa 3 05 https://m.edsoo.ru/7f41¢c292
bubnmmoreka OK
15 (CemeKitis Opranusmon 4 1 https://m.edsoo.ru/7f4l§292
16 buorexHosoruss W CHUHTETHYECKas 4 bubnuoreka HOK
ouonorus https://m.edsoo.ru/7f41c292

17 PesepBHOE Bpemst 1

OBIIEE KOJIMYECTBO YACOB TIIO 102 13

I[TPOI'PAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJTIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHHe pa3gesioB M TeM (undposBbie)
n/n NPOrpamMMbIl Bcero Koutpoarupie  Tpakruyeckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
3apoxeHue U a3BUTHE
1 aBgnm)LIIMOHHLIX npeILCTaBnpeHHﬁ B 4 bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
ounosoruu
2 MUuKpO3BOIIOLHS U €€ pe3yIbTaThl 14 2 bubmorexa LK
https://m.edsoo.ru/7f41cc74
3 MakposBotouus 1 €€ pe3yabTaThbl 6 bubmiorexa LOK
https://m.edsoo.ru/7f41cc74
4 [IpoucxoxneHne U pa3BUTHE KUZHU 15 15 bubnmnoreka LHOK
Ha 3emiie https://m.edsoo.ru/7f41cc74
5 ITpoucxoxnenue YeJI0BEKa - 10 1 bubnmnoreka [HOK
AHTPOIIOTCHE3 https://m.edsoo.ru/7f41cc74
DKoynorus — HayKa 0
5 B3aUMOOTHOIIICHUSAX OPraHUu3MOB U 3 05 bubnmnoreka HOK
HaJIOPraHU3MEHHBIX CHCTEM c https://m.edsoo.ru/7f41cc74
OKpYKarollel cpenoi
bubanoreka [HOK
7 Opranus3msl ¥ cpea 0OuTaHUS 9 1.5 https://m.edsoo.ru/7f41cc74
8 DKOJIOTHS BUJIOB U MOMYJISLINI 9 0.5 bubmotexa TOK
https://m.edsoo.ru/7f41cc74
9 DKonorust coobmecTB. 12 0.5 bubnmmorexa IHOK
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

DKOJIOTHYECKUE CUCTEMBI

https://m.edsoo.ru/7f41cc74

10 buocdepa — rnobanpHas sKOCHCTEMA 6 bubamorexa LOK
P https://m.edsoo.ru/7f41cc74
bubnmorexa LHOK
11 |
CHOBEII ORPYRAIOMA Cpead 0 https://m.edsoo.ru/7f41cc74
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB TIO 102 75

[TPOI'PAMME
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https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KoJymuecTBO YacoB
Ne Jara
Tema ypoka KonrpoabHbie IpakTuyeckne
n/n Bcero H3y4YeHMsI
padoThI padoThI
1 bronorus kak KOMIUIEKCHAsI HAyKa U KaK 1 509
JacTh COBPEMEHHOTO 00IIIeCTBa '
JKuBBIE CHCTEMBI U UX CBOMCTBA 1 5.09
YpoBHEBas OpraHU3aIs )KUBBIX CHCTEM 1 5.09
4 Hcropust OTKPBITHS B U3YYICHHS KIIECTKH. 1 9.09
Kierounas teopus '
MeTo b1 MONEKYTAPHON U KJIETOYHOMN
owonorun. [IpakTudeckas pabota «M3ydenne
METOJIOB KJIETOUYHOI OMOI0run
5 1 0.5 12.09
(xpomatorpadusi, s3nekTpodopes,
muddepeHImanbHOe HEHTPUPYTUPOBAHKE,
[1LIP)»
6 XHUMHYECKHUH COCTaB KIETKHU 1 12.09
MuHepanbHbIE BEIECTBA KIETKH, UX
7 1 16.09
Oouonoruyeckas poib
Oprannyeckue BemecTBa KIETKA — OCNKH.
8 Jlabopartopnas pabora «OO6HapyKeHHEe 1 0.5 19.09
OEITKOB C TOMOIIIBIO0 KAYE€CTBEHHBIX PEAKITUI
9 CgoiicTBa, kaccudukanus u QyHKITH 1 19.09
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0O€eJIKOB

OpFaHI/I‘IeCKI/Ie BCHICCTBA KJIICTKHU —

10 23.09
YTIEBO/IbI

11 Opra"ndeckre BemecTBa KISTKH — JTUITHIBI 26.09
Hyxneunosbie kucnotel. JIHK u PHK.

12 Jlaboparopnas paborta «lccnenoBanue 05 96.09
HYKJICHHOBBIX KHCIIOT, BBIJICJICHHBIX W3
KJIETOK Pa3JIMYHBbIX OPTaHHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue 30.09
Hykaeo3uarpudocharsl (HTD)

14 CexBenupoBanue JJHK. MeToibl reHOMUKH, 310
TPAHCKPHUITTOMUKH, TPOTCOMUKH

15 MeTobl CTPYKTYPHOM OHOIOTHN 3.10

16 Tuns! ketok. [Ipokapuornueckas KieTka 7.10
CTpoeHue 3yKapuOTHYECKOU KIETKH.

17 [Ipaktuyeckas pabora «3yueHue cBOMCTB 0.5 10.10
KJIETOYHOW MeMOpaHb»

18 [ToBepxXHOCTHBIM anmapar KIeTK! 10.10
OnnomeMOpaHHBIE OPraHOUIbI KJIETKH.

19 [Ipaktuyeckas pabora «M3yueHue nBHKEHUS 0.5 14.10
IIUTOILJIA3MBI B PACTUTEIBHBIX KICTKAX)
[TosryaBTOHOMHBIE OPTAaHOU/IBI KJICTKH:

20 MUTOXOHJIpUH, TIacTUABL. JlabopaTopHas 05 17.10

pabora «MccnenoBanue mia3Monnsa u
JIETUIa3MOJIN3a B PACTUTENIbHBIX KJIETKaX»
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21
22

HemeMOpaHHbIE OpraHOUIbI KIETKU

Crtpoenue u GyHKIUU apa

17.10
21.10

23

24

CpaBHHTETBHAS XapaKTEPUCTHKA KIIETOK
sykapuort. Jlaboparopnas pabora «3yuenue
CTPOEHUS KIJIETOK Pa3IMYHBIX OPTAaHIU3MOB)

AcCUMUTISTIUS U TUCCUMIISIIAS — JIBE
CTOpOHBI MeTaboau3Ma. Tunsl ooMeHa
BenectB. JlaboparopHas pabora «3yuenue
KaTaJIMTUYECKOM aKTUBHOCTU (PEpMEHTOB (Ha
nprMepe aMuIa3bl WU KaTanas3bl)»

0.5

24.10

24.10

25

26

DepMEHTATUBHBIN XapaKTEp peakiun
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabora «M3yuenue hepMEHTATUBHOTO
pacuierieHus epoKcuia Bogopoaa B
pPaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)

benku-akTuBaTOpHI U OENKU-UHTUOUTOPHI

0.5

7.11

7.11

27
28

ABTOTpO(HBIH THIT 0OOMEHA BEIIEeCTB

dorocunTes

11.11
14.11

29

30

31

XemocunTes. JlaboparopHas pabota
«CpaBHeHHe MpoleccoB (PoToCHHTE3A U
XEMOCHHTE3a»

AHa’po0HbIe Opranu3Msl. Buasl OpoxeHus.
JlabopaTopnast pabota «CpaBHeHHE
MIPOIIECCOB OPOIKEHUS M TBIXAHHSDY

AspoOHBIC OpraHU3MBbI. ITaIlbl

0.5

14.11

18.11

21.11
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OHCPIreTUICCKOIO obOMeHa

DHeprusi MeMOpaHHOTO TPaIueHTa TPOTOHOB.

32 Cunte3 AT®: pabota nporonHoit ATO- 21.11
CUHTA3bI

33 Peakmuu MmaTpudHOTO CHHTE3a 25.11

34 Tpanckpunus — MaTpudHbii cuHTe3 PHK 28.11

35 Tpancnsus u e€ 3Tarbl 28.11

36 KoaupoBanue amuHOKHCIOT. Poitb pudocom 212
B OMocuHTe3€e Oenka

37 Opranuzanusi reHoMa y IpoKapuoT U 5.12
9YKapuOT

38 MoutekymnsipHble MEXaHU3MBbI SKCIIPECCUU 5.12
TCHOB y 9yKapuoT
Bupycsl — BHeksieToOuHbIE ()OPMBI JKU3HU U

39 obnuratHeie mapa3uThl. [IpakTudeckas 0.5 9.12
pabota «Co31anue MOJIeNIi BUPYCa»

40 Bupychsie 3a6oneBalum;1 4eloBeKa, 1212
YKUBOTHBIX, pACTECHUI

41 HanorexHomornu B OMOJIOTUY U METUIINHE 12.12

42 JKu3HEHHBIN UK KIETKU 16.12

43 Matpuunslii cunres JJHK 19.12
Xpomocowmsl. JlabopaTopHas pabota

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5 19.12
MUKpOTIpernapaTax»

45 JleneHue KJIeTKH — MHUTO3 23.12
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Twume! keTok. KapnokuHe3 ¥ IUTOKHHE3.
JlaGopaTtopnas paborta «HabmroaeHne MuTo3a

46 0.5 26.12
B KJIETKAaX KOHYMKA KOpEIIKa JTyKa (Ha
TOTOBBIX MUKpOTIpernapaTax)»
47 Perymsiiust ®U3HEHHOTO IIUKJIIA KIETOK 26.12
48 OpraausM Kak eIMHOE 11eJ10€ 30.12
49 TkaHu pacTeHUN. JUIa6opaTo;3Ha;I paboTta 05 13.11
«3yuenune TKaHEH pacTCHU»
TkaH! )KUBOTHBIX U YEJIOBEKA.
50 JlaGopartopnas padota «3yuenue TkaHei 0.5 16.01
KUBOTHBIX»
Opransl. Cuctemsl opranos. JlabopaTtopHas
ol pabota «3yueHne opraHoB IBETKOBOTO 0.5 16.01
pacTeHUS
52 Ormopa Tena opraHnu3MoB 20.01
53 JIBU>KEeHME OPTraHU3MOB 23.01
94 [Iuranue opraHu3zMoB 23.01
55 [TuTanne MO3BOHOYHBIX )KHBOTHBIX. 97 01
[TumeBapuTenpHas CUCTEMA YETIOBEKa
56 JlpIxaHue opraHu3MoB 30.01
57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U 30.01
YeJoBeka
58 TpaHcnopT BEmIEeCTB y OPraHU3MOB 3.02
59 KpoBeHocHas cucTeMa mo3BOHOYHBIX 6.02

JKHNBOTHBIX U YCJIOBCKA
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60 Brinenenne y opranu3smMon 1 6.02
61 3ammTa y OpraHu3MoB 1 10.02
62 NMMyHHas cuctema yeiaoBeka 1 13.02
63 PazapaxumMocTh 1 perysimus y OpraHu3MOB 1 13.02
64 ['ymopanbHas peryasuus U SHAOKPUHHAs 1 17.02
CUCTEMa JKUBOTHBIX U YEJIOBEKA
65 @opMbI pa3MHOXKEHHUS OPTAaHU3MOB 1 20.02
66 [TomoBoE pa3MHOXKEHUE 1 20.02
67 Meiio3 1 24.02
l'ametorene3. ObpazoBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JlabopaTopHast paboTa 1 05 97 02
«M3yueHune CTpOeHUS TIOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOTpernapaTax»
69 NunuBuyansHOe pa3BUTHE OPTaHU3MOB — 1 97 02
OHTOTEHE3
20 3akJiaJika OpraHOB U TKaHEW U3 1 503
3apOJIBITIICBBIX JINCTKOB
Poct u pa3Butue xuBoTHBIX. JIabopaTopHas
71 pabota «BrisBIIeHHE TPU3HAKOB CXOJICTBA 1 0.5 5.03
3apOJIBITICH TO3BOHOYHBIX JKHUBOTHBIX)
PazmHOXeHue 1 pa3BUTHE PACTEHUM.
72 Jlaboparopnast pabota «CTpoeHne opraHoB 1 0.5 5.03
Pa3MHOXKCHHSI BBICIITUX PACTCHHIN
73 HcTopust cTaHOBJICHUS U PA3BUTHUS TEHETUKU 1 9.03

KaK HayKu
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OCHOBHBIC TTIOHATHS U CUMBOJIBI TCHETHUKHU.

74 JlabGopaTtopnas pabota «JIpo3oduna kax 1 0.5 12.03
O00BEKT T€HETHYECKUX HUCCIIETOBAHUN
3aKOHOMEPHOCTH HACIIEIOBAHUS MMPU3HAKOB.
MounorubpuaHoe cKpenBaHue.
75 [TpakTuueckas padora "U3yuenue 1 0.5 12.03
Pe3yabTaTOB MOHOTUOPUIHOTO CKPETIUBAHUS
y npo3odwuibr"”
76 [{uTonmornyeckre OCHOBBI MOHOTHOPUIHOTO 1 16.03
CKpEIUBaHUS
77 Ananmsupyromee ckpenBanue. Hemoxroe 1 19.03
JOMUHUPOBAHUE
Jurubpunnoe ckpemubanue. [Ipaktnyeckas
78 pabora «/3yueHue pe3yabTaToB 1 0.5 19.03
JTUTUOPUTHOTO CKPEIIUBAHUS Y APO30(DUITBI»
79 [{uTonorunueckre OCHOBBI AUTHOPUIHOTO 1 204
CKpEIMBaHUS
80 CueruieHHOE HaclieJOBaHUE MPU3HAKOB 1 2.04
81 XpoMocoMHasi TEOpHUsl HACJIEICTBEHHOCTH 1 6.04
82 ['eneruka mona 1 9.04
83 ['eHoTHII KaK 11eJ10CTHASI CUCTEMA 1 9.04
84 FeHeTI/I‘-IfCKI/Iﬁ KOHTPOJIb Pa3BUTUSA 1 13.04
paCTEeHHIA, ’KUBOTHBIX M YEIOBEKA
85 W3mMeHYnBOCTD IPU3HAKOB. Buasl 1 16.04

N3MCHUYNBOCTHU
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86

87

MoaudukanmoHHas U3MEHYUBOCTh

Bapuanmonsslii psx 1 BapualMOHHAs
kpuBas. JlabopaTopHas pabota
«MccnenoBanmne 3aKOHOMEPHOCTEN
MOIU(PUKATMOHHON U3MEHUNBOCTH.
[TocTpoeHne BapualuOHHOTO psiia U
BapUALIMOHHOW KPUBOW

0.5

16.04

20.04

88

89

['eHOTHIIMYECKAs! UBMEHUYUBOCTD.
KomMOuHaTHBHAS N3MEHYUBOCTH
MyTauronHasi U3MEHUMBOCTD. [IpakTrueckas
pabora «MyTtaruu y apo3oduiisl (Ha
TOTOBBIX MUKpOTpernapaTax)»

0.5

23.04

23.04

90

91

3aKOHOMEPHOCTH MYTAIIMOHHOTO TIPOIIecca.
DNUTeHEeTHKA U STTUTEHOMUKA

['eneruka uenoseka. [IpakTuueckas pabora
«CocTaBneHre U aHalu3 pOJOCIOBHON»

0.5

27.04

30.04

92

93

MeToabpl MEAUIIMHCKON T€HETUKHU

3HaueHUEe MEIUIIMHCKON T€HETUKH B
MIPEAOTBPAIICHUH U JICYCHUN TCHETHICCKHUX
3a00JIEBAaHUI YEJIOBEKA

30.04

4.05

94

OCHOBHBIE ITOHATHS CEJIEKIIHH.
Jlaboparopnas pabota «3yuenue copToB
KYJbTYPHBIX PAaCTEHUI U MOPOJI AOMALIHUX
YKUBOTHBIX)»

0.5

7.05

95

Mertozpl ceneKIIMOHHOM paboTHhl.
JlaGopartopnas pabota «3yuenne MeTo0B

0.5

7.05
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CCJICKIINH paCTeHHﬁ))

JlocTrkeHus CeNeKIMU paCTeHUN U

96 KUBOTHBIX. [IpakTHyeckas pabota 1 11.05
«IIpuBuBKa pacTeHUN»

97 CoxpaHeHune, N3y4CHHUE U UCTIOJIb30BAHKE 1 14.05
TeHETUYECKUX PECYPCOB
buoTtexHonorus Kak Hayka u oTpacib

98 npon3BojcTBa. [IpakTrdeckas padora 1 0.5 14.05
«3yuenue 00bEKTOB OMOTEXHOIOTHUIY

99 OCHOBHBIE HaINPABJIEHUS] CHHTETHYECKON 1 18.05
ouonoruu

100 XpoMOCOMHas U T€HHasl HHKEHEPUSI 1 21.05

101 Meauumackue OMOTEXHOIOTUU 1 21.05

102 PesepBHbIi ypoK. HOBT?peHHe, 000011eHNE, 1 95 05
CUCTEMAaTH3aIlUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB ITO ITPOT'PAMME 102 13.5
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YYEBHO-METOJIUYECKOE OBECHEYEHME OBPA3OBATEJBHOI'O
IMPOIIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JJIS1 VUEHUKA

* buonorus, 10 kinacc/ [laceunuk B.B., Kamenckuit A.A., PyOuioB A.M. u npyrue; noj
penaknueit [laceanuka B.B., Akimoneproe o6mectBo «M3natensctBo «IIpocBemenne»
* buosnorus, 11 kinacc/ Ilaceunuk B.B., Kamenckuit A.A., PyouioB A.M. u npyrue; noa

penakuueit [laceunuka B.B., Akimonepnoe o6mectBo «M3aarensctBo «IIpocBemienne»

METOIAUYECKHUE MATEPUAJIBI IJIAA YUUTEJIS
KoHTtponbHO-n3MepuTensHple MaTepuaisl. buonorus. 10-11 knace

Boponuna I'.A., UBanosa T.B., Kanunosa I'.C. buosnorus. [lnanupyemsie pe3ynbTaThl.
Cucrema 3ananuii 10- 11 xmacesl M.: «IIpocBemienuey

Uenosek u okpykaroiias cpena Yueonuk ais nuddeperiupopanHoro ooyyenus JI I1.
Amnacracosa u 1p. M IIpocBenienue

AxumymikuHa U.U. 3anumarensnas ouonorus. — M.: [Ipocsenienue

IToaroroska k oymmnuagam o ouonoruu T. A. JloBkoBa M Alipuc-Tipec

JlabopaTtopHuslii mpakTukyM bronorust M Pecriybnvukanckuii MyIbTUMEIHAIICHTP

HUAD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU
HMHTEPHET

1. «Enunas komnekius Ludppossix O6pasosarenbHbix Pecypcosy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/
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3. http://ebio.ru/ - DnexkrponHbIit yueOHUK «bromorusy.

4. http://bio-ximik.narod.ru/bio/bio.htm - ctpoenune kieTok
5. http://biokhimija.ru/lekcii-po-biohimii.html - 6Guoxumust
6. http://evolution2.narod.ru/index.htm - spomronus

7. http://nrc.edu.ru/est/r4/ - Guonorudeckas KapTHHA MUPA
8. http://planete-zemlya.ru/ - ITnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - 6rmonuka
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CUCTEMA OHEHKHU JOCTU/KEHUSA IINTAHUPYEMBIX PE3YJIbTATOB

1. Onucanme cucTeMbl OLHCHKMH JOCTUIKCHUSA IJIAHUPYEMBIX pE3yJabTaTOB

KpuTtepuu oueHuBaHus 32 YCTHBI OTBeT.

Onenka "5" craBUTCS, €CIIU yYEHUK:

1. TlokaspiBaeT TJIyOOKOE U TIOJTHOE€ 3HAHWE W TOHHMaHHE BCEro 00BEMa
MPOrPaMMHOTO
MaTepuala; MOJHOEC MOHMMAaHUE CYIIHOCTH PAacCMaTPUBAEMBIX TOHSTHHA, SBJICHUN U
3aKOHOMEPHOCTEN, TEOPUI, B3aUMOCBSI3EH;

2. YMeeT COCTaBUTH TMOJHBIA M TPAaBUIBHBIM OTBET Ha OCHOBE H3YYCHHOTO
Marepuana;
BBIJICIISATH TJIABHBIE TIOJIOKEHUSI, CAMOCTOSATEIBHO MOATBEPKIATh OTBET KOHKPETHBIMHU
npuMepamu, (akTaMH; CaMOCTOATEIbHO W apryMEHTHUPOBAHO JiellaTh aHalu3,
00001ICHNS,
BBIBOJIBL.
YcraHaBIMBaTh MEXKITPEAMETHBIC (Ha OCHOBE paHee MPUOOPETCHHBIX 3HAHHH) U
BHYTPUIIPEAMETHBIC  CBSI3M, TBOPYECKH IPUMEHATH IIOJyYCHHBIC 3HAHUS B
HE3HAKOMOM
cutyaruu. [locnenoBarenbHo, 4ETKO, CBSI3HO, 0OOCHOBAHHO U 0€30IMO0YHO U3JIaraTh
ydeOHBId MaTepual; JaBaTh OTBET B JIOTUYECKOM IOCIEIOBATEILHOCTH C
WCIIOJIb30BAHMEM  NPUHSATOM TEPMHHOJOTHH; JIeJlaTh COOCTBEHHBIC  BBIBOJIHI;
(hopMyITHpOBATH TOYHOE OIPEICIICHNE U UCTOJIKOBAHUE OCHOBHBIX TTOHSTHH, 3aKOHOB,
TEOPHil; TP OTBETE HE IMOBTOPSTH JOCIOBHO TEKCT yuyeOHHWKA; M3JlaraTh MaTepuai
JUTEpPaTypPHBIM SI3BIKOM; TIPABUJIBHO U OOCTOSATEIHLHO OTBEUYATh HA JOTOJHUTEIbHBIE
Bonpochkl yuutens. CaMOCTOSTEIbHO W PAIMOHAIBHO WCIOJIB30BaTh HATJISITHBIC
MOCOOUs, CIPaBOYHBIC MAaTEpHaNbl, Y4YEOHHWK, JOMOJTHHUTEIBHYIO JIUTEPATYPY,
MEPBOMCTOYHUKH;, TIPUMEHATh CHCTEMY YCJIOBHBIX OOO3HAYCHHWH TIPpH BEACHUU
3amucel, COMPOBOXKIAIOIIUX OTBET; UCIIOIb30BaHUE JIJISl JI0KA3aTEIbCTBA BHIBOJIOB U3
HaOIIOJICHUH U OIBITOB;

3. CaMOCTOSITENIbHO, YBEPEHHO U 0€30IMO0YHO MPUMEHSIET MOJIYYCHHbIC 3HAHUS
B PEIICHHUH MPOOJIeM Ha TBOPUYECKOM YPOBHE; JIOMTyCKaeT He Oojiee 0 HOTO HeIouETa,
KOTOPBIN
JIETKO HWCTPABISIET MO TPEOOBAHUIO YUUTENS;, 3aMHCH, COMPOBOXKIAIOIIME OTBET,
COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" cTaBUTCS, €CIIA YYEHUK:

1. IToka3piBaeT 3HaHUSA BCErO0 HW3YYEHHOI'O NPOrpamMMHOro marepuana. Jlaér
MOJIHBIN U
MPaBUJIbHBI OTBET HAa OCHOBE HM3YYCHHBIX TEOPHH; HE3HAYMUTEIbHBIC OIIMOKU M
HEZI0YETHI TPU BOCTIPOM3BEICHUN U3yYEHHOTO MaTepuaa, OrpeIe/eHUs TOHATHH 1ai
HETOJIHbIC, HEOOIBIINEe HETOYHOCTH MPH UCIOJb30BAHMHM HAYyYHBIX TEPMHUHOB WJIH B
BBIBOJIaX W 00O0OIIEHMAX U3 HAOMIOJEHUI ¥ OIBITOB, MaTepuan u3jaraeT B
OTIPENICTICHHON JIOTMYECKON TOCIe0BATeIbHOCTH, TPHU OTOM JIOMYCKAEeT OAHY
HerpyOyro omuOKy win He Oojee JBYX HEIOYETOB W MOXKET HUX HCIPABUTH
CaMOCTOSITEIPHO TPU TPEOOBAHUM WM MPH HEOOJBIIONW TOMOIIM IMPETNOoIaBaTes; B
OCHOBHOM YCBOWJ YYEeOHBIH MaTepuai; TOATBEPKIAET OTBET KOHKPETHBIMH
MpUMEpaMHU; MIPABUIILHO OTBEYACT HA JOMOJHUTEIBHBIC BOIIPOCH! YUUTEIIS.

58



2. YMeer caMOCTOSITENIbHO BBIACNATH TIJIABHBIE IMIOJIOXKEHUSI B HW3YYEHHOM
MaTtepuaie; Ha
OCHOBaHMU (AKTOB M MPUMEPOB 000011aTh, JAeNaTh BBIBOJBI, YCTaHABJIMBATH
BHYTpPUIIpEAMETHBIE CBsI3U. [IpUMEHSTh TMOJIydeHHBbIE 3HAHUS Ha MPAKTUKE B
BHUJIOM3MEHEHHON CUTyaluu, coO01aTh OCHOBHBIC MTpaBUjia KyJIbTYypbl YCTHOU pedyun
U CONMPOBOXKAAIOIIEH MUCbMEHHOM, HCII0JIb30BAaTh HAYYHbIE TEPMHUHBI;

3. B OCHOBHOM MpaBWIBHO JaHbl OIpPEACICHUS NOHATUNH U HCIOJIb30BAHBI
Hay4HbIC
TEPMUHBIL;

4. OTBET CaMOCTOSATEIILHBIM;

5. Hanmnume HETOYHOCTEN B U3JIOKEHUU MaTepHaIIa;

6. OnpeneneHus MOHSATUM HETIOTHBIE, TONMYIICHBl HE3HAUNTEIbHbIE HAPYIIICHUS
MOCNIEI0BATEILHOCTH U3JIOKEHHUs, HEOOJIbIINE HETOYHOCTH IMPH HCIOJIb30BAHUU
HAy4YHBIX
TEPMUHOB WJIU B BBIBOJIaX U 00OOIICHUSIX;

7.CBsI3HOE U MOCJIEIOBATEIBHOE U3JI0KEHUE; TIPU MTOMOIIM HABOJSAIINX BOIPOCOB
YUHTEJI BOCIIOJIHAIOTCS CAeIaHHbIE MPOIYCKH;

8.Hamnume KOHKPETHBIX MPEACTABICHUN U DJIEMEHTAPHBIX PEAbHBIX MOHITHI
M3y4aEMBbIX SIBIICHUI.

Ouenka "3" cTaBUTCS, €CIIU YYCHUK:

1. YcBoun ocHOBHOE cojiepkaHHe Y4eOHOTO MaTrepuaiia, UMEeT MpoOenbl B
YCBOEHHH MaTepHalia, He IPEMSITCTBYIOIINE TaJbHEHIIEMY YCBOEHUIO TPOIPAaMMHOIO
Marepuana;

2. Marepuan wu3naraeT HECHCTEMaTHU3UPOBAHHO, (parMeHTapHO, HE Bceraa
MOCJIEIOBATENBHO;

3. Tloka3piBaeT HEJOCTATOYHYIOC(HOPMUPOBAHHOCTh OTAEIBHBIX 3HAHUU H
YMEHUI;

BBIBOJIBI 1 O0OOIICHHS apTyMEHTUPYET ¢1a00, T0MyCcKaeT B HUX OIIMOKH.

4. Jomyctun omMOKK M HETOYHOCTH B MCIOJB30BAHUM HAyYHOH TEPMHUHOJIOTHUH,
onpeJieNIeHUs MOHATUM J1a]l HEAOCTATOYHO YETKHE;

5. He wucmonp3oBan B KadecTBE J0KA3aTENbCTBA BBIBOJBI U 0000IICHUS U3
Ha0I0IeHNH, (DAKTOB, OTIBITOB WJIU JOMYCTUJT OMIMOKH MPH UX U3JI0KEHUH,

6. UcneITbiBaeT 3aTpyJHEHUS B MPUMEHEHUU 3HAHUN, HEOOXOJUMBIX MJIs
pelIeHus 3a7a4 Pa3IudHbIX TUIIOB, TPU O0BICHEHUN KOHKPETHBIX SIBIICHUI HA OCHOBE
TEOpPUIl U 3aKOHOB, WJIM B MOATBEPKIACHUU KOHKPETHBIX MPUMEPOB MPAKTHUECKOTO
IIPUMEHEHHUSI TEOPUI;

7. OTBeyaeT HEMOJHO Ha BONPOCHl Yy4uTens (ymyckas M OCHOBHOE), WU
BOCIIPOM3BOJIUT COJCp)KAHUE TEKCTa y4uyeOHWMKA, HO HEJOCTaTOYHO IMOHWMAEeT
OTJIeIbHbIE TTOJIOKEHUSI, UMEIOILIME BaKHOE 3HAUEHHUE B 3TOM TEKCTE;

8. OOHapyXHBaeT HEJAOCTATOYHOE IMOHMMAHHUE OTACIBHBIX MOJIOKEHUN mpu
BOCIIPOM3BEICHUN TEKCTa y4eOHHMKa (3amuceid, MEepBOMCTOYHUKOB) WJIM OTBEYAET
HETOJIHO Ha BOIIPOCHI YUUTEIIS, OMYCKast OAHY-ABE TPyObIe OITHOKH.

Ouenka "2" cTaBUTCS, €CIIA YYEHUK:

1. He ycBOMI 1 HE pacKpblll OCHOBHOE COJIEpKaHUE MaTepuana;

2. He nemaer BBIBOOOB 1 000OOIIIEHU.
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3. He 3HaeT u He MOHUMAET 3HAYUTENIBHYIO HJIM OCHOBHYIO YacTh MPOTPaMMHOTO
MaTepuaia B Ipe/enax MOCTaBICHHBIX BOIIPOCOB;

4. meet cnabo chopMUpOBaHHBIE M HEMOJHbIC 3HAHUS M HE YMEET NMPUMEHSThH
UX K PEIICHUIO0 KOHKPETHBIX BOIIPOCOB U 33714 MO 00pasiy;

5. Ilpu otBere (Ha OAMH BOIPOC) JOMYyCKAaeT Oojiee NBYX IpyObIX OMIMOOK,
KOTOPBIE HE MOKET UCIIPABUTH J1a)Ke TIPU MOMOIIU YUUTEJS.

Ouenka "1" cTaBUTCS, €CITA YYEHUK:

1. He MoXeT OTBETUTh HU HA OJWH U3 MOCTABJICHHBIX BOIIPOCOB;

2. [TonHOCTBIO HE YCBOWII MaTepuall.
[Ipumeuanue. [To OKOHUAHUM YCTHOTO OTBETA y4YaIIETroCs MEAaroroM Iaércst KpaTKHii
aHaJdu3 OTBeTa, OOBSIBISETCS MOTHMBHpPOBAHHAs OIleHKA. B03MOXHO mpuBIeUeHHE
JOPYTUX YYalIuxcs JJi aHalli3a OTBETa, CaMOaHAIN3, IPEIJIOKEHUE OI[CHKH.

OueHka caMOCTOATENbHBIX MMCbMEHHBIX H KOHTPOJIbHBIX PadoT.

Ouenka "5" cTaBUTCS, €CIIA YYEHUK:
- BBIMIOJTHUT paboTy 0e3 omudoK U HEIOYETOB;
- TOMyCTUJI He 6oJiee OJTHOTO HeoYeTa.

Orenka "4" cTaBUTCS, €CIM YUEHUK BBITOTHUI PabOTy MOTHOCTHIO, HO JAOIYCTHII
B HEM:
- He 6oJjee 0JHON HerpyOol OMMUOKH U OJTHOTO HEJ0YETa;
- 1y He 0oJiee ABYX HEJOUYETOB.

Ouenka "3" cTraBUTCS, €CM YYEHUK MPABUIBHO BBINIOJIHHWII HE MEHEE MOJOBUHBI
paboThI

WM TOTyCTHI:
- He OoJee IBYX IPpyOBIX OIIMOOK;
- Uiy He Oosiee 01HOM TpyOolt ¥ OAHON HErpyOO OIIMOKU U OJTHOTO HEAOYETA;
- Ui He OoJiee IBYX-TpeX HerpyObIX OIIMOOK;
- UM OJTHOM HEerpyO0oii OIMOKH U TPEeX HEJAOUYETOB;
- WJIY TIPU OTCYTCTBUU OIIUOOK, HO TP HATUYUH YETHIPEX-TISITH HEJIOUYETOB.

Ouenka "2" cTaBUTCS, €CIIA YYEHUK:
- TOTIYCTHJI YMCJIO OMMUOOK ¥ HEI0YETOB MPEBOCXO/ISIIIIEEe HOPMY, PU KOTOPOM

MO>KeT OBITH BBICTaBJIEHA omeHka "3";
- WJIN €CJTM TIPaBUIILHO BBHITIOJIHWII MEHEE MOJIOBUHEI paOOTHI.

Kputepuu BboicTaB/IeHUs] OLIEHOK 32 IPOBEPOYHbIE TECTHI.

1. Kputepuu BrICTaBI€HUS OILIEHOK 3a TeCT, cocTosuii u3 10 Bonpocos.

§ Bpewms BeimonHeHus padotel: 10-15 muH.

§ Onenka «5» - 10 mpaBUIBHBIX OTBETOB, «4» - 7-9, «3» - 5-6, «2» - MeHee 5

MPABUJIHHBIX OTBETOB.

2. Kputepun BbICTaBIEHUS OLEHOK 3a TECT, COCTOSALIUI U3 20 BOIPOCOB.

§ Bpems BeinonHenus padotsl: 30-40 MuH.

§ Onenka «5» - 18-20 mpaBunbHBIX OTBETOB, «4» - 14-17, «3» - 10-13, «2» -
MmeHee 10

MPABUIHHBIX OTBETOB.

OueHka BbINOJHEHUS NPAKTHYECKHUX (1a00paTOPHBIX) padoT, ONBITOB.

OrueHka «5» CTaBUTCSI, €CIIA YUCHUK:

1. mpaBUIIBHO OTIPEJICIIHII TIENTb OTIBITA;

2. BBITIOJIHUJ paboTy B MOJHOM 00beMe ¢ COOJI0IeHHEM He00X0IUMOM
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MOCIIEIOBATEIILHOCTH MPOBEACHHSI ONTBITOB UJIU H3MEPCHHI,

3. caMOCTOATEIBHO W pAalMOHAJIBHO BHIOpAT M MOATOTOBHJ JUISL OIBITA
HEO00X0IUMOE

0o0opy0BaHME, BCE OMBITHI MPOBET B YCIOBUSAX W PEKUMaX, 00ECIEUMBAIOIINX
MOJIyYE€HHE

PE3YJIBTATOB U BHIBOJIOB C HAMOObIIIEH TOUHOCTBIO;

4. HAyYHO TPaMOTHO, JIOTHYHO OMHCAN HAOMIOACHUS U CHOPMYIHPOBAT BHIBOJIBI
u3

ombiTa. B mpencraBieHHOM OTYeTe MPaBUJIBHO U AKKYypaTHO BBIMOJIHUI BCE
3anucu, TabIuIbI,

PUCYHKH H CJIEJTall BEIBOJIBI;

5. TpOSBISET OPraHU3aIMOHHO-TPYIOBBIC YMEHHS (MOAACPKUBAET YHUCTOTY
pabouero

MECTa U MOPSIIOK Ha CTOJIE, 9KOHOMHO HCTIONB3YET PACXOAHbIE MATEPHUAIIBI).

6. SKCHEPUMEHT OCYIIECTBIIAECT MO IUIAHY C YYETOM TEXHUKH 0O€30MacHOCTU U
TIpaBuUII

paboThl ¢ MaTepuanaMu U 000PyJOBaAHHEM.

Ornenka «4» CTaBUTCS, €CIIM YYEHUK BBITIOJIHUAI TPEOOBAHUS K OIICHKE «5», HO:

1. OTIBIT IPOBOAMII B YCIIOBUSX, HE 00CCIICUNBAIOIINX JTOCTATOYHOW TOYHOCTH

U3MEPEHU;

2. unu ObUIO JIOMYIIEHO JABa-TPU HEI0YETa,;

3. unu He OoJiee 0HOM HETpyOO OMIMOKK U OJTHOTO HEI0YETa,

4. WM SKCIIEPUMEHT MPOBEJICH HE TIOJIHOCTHIO;

5. unu B omnMcaHUU HAOIIOJEHUN W3 OMbITa JOMYCTHJI HETOYHOCTH, BBIBOIBI
caenan

HETIOJTHBIE.

OueHka «3» CTaBUTCS, €CIIA YUCHUK:

1. mpaBWIIBHO OMpENETII 1Ieb OMbITa; PAaOOTY BBITIOJNHSAET MPAaBUIHLHO HE MEHEe
qem

HAIOJIOBUHY, OJHAKO OO0BEM BBIMOJHEHHOM YacTH TAaKOB, YTO IO3BOJSET
MOJIYYUTh MTPABUIIHHBIC

PE3YJIBTATHI M BBIBOIBI IO OCHOBHBIM, TPUHIMITHAIIEHO BAXKHBIM 33J1a4aM paOoTHI;

2. unu moabop obOopynoBaHMs, OOBEKTOB, MAaTEPHAIOB, a TakKXke pPabOTHI IO
Hayay

OMbITA TPOBEN C IMOMOIIBI0 YYHUTENsS, WIU B XOJE NPOBEICHUS OIbITa H
U3MEpPEHUN ObLITH

JIOTTYIICHBI OMOKY B OMUCAHUK HAOIIOeHUH, POPMYyTUPOBAHUH BHIBOJIOB;

3. OTBIT IPOBOAMIICS B HEPAI[MOHATLHBIX YCIOBUSX, YTO MPUBEJIO K MOTYYECHUIO

PEe3yABTATOB C OOJIBIIICH MOTPEIIHOCTHIO; UM B OTYETE OBLIN JAOMYIIEHBI B 001IIEH
CJI0KHOCTHU

He OoJiee ABYX OMMOOK (B MOAMKCSIX PUCYHKOB, B JAHHBIX TAOJHUIIBI HIIA CXEMBI U
T.1.);

4. nomyckaeT TpyOyr OMHMOKY B XOJA€ OJKclepuMeHTa (B OOBSICHEHUU, B
odopmiieHIH

paboThl, B COONIOZCHWM TPABWJI TEXHUKH 0€30MacHOCTH Tpu padbore ¢
MaTepHrajiaMu U
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000pyIOBaHUEM ), KOTOPAst UCIIPABIISIETCS 10 TPEOOBAHUIO YUUTETIS.

Onenka «2» CTaBUTCS, €CIIU yYEHUK:

1. He ompeeNnusT CaMOCTOSATENBHO LIEJb OIBITA; BHIMOIHII PabOTy HE MOITHOCTHIO,
HE

MOJATOTOBUJI HY)KHOE 000pYIOBaHME M OOBEM BBINOJIHEHHONW 4YacTH pabOThl HE
MO3BOJISIET

c/IeNIaTh MPAaBUIIbHBIX BHIBOJIOB;

2. WY OTIBITHI, HAOJFOIEHUS TTPOU3BOIUITUCH HETIPABIIILHO;

3. win B xone pabOThl W B OTYETE OOHAPYXKWINCh B COBOKYIHOCTH BCE
HEJIOCTaTKH,

OTMEUEHHBIC B TPEOOBAHMSIX K OIICHKE «3»;

4. nomyckaer naBe (u Ooznee) rpyOble OMIMOKM B XOA€ SKCIEPUMEHTA, B
00BSICHEHHH, B

odopmIieHUH pabOThI, B COOIOICHUH TIPaBUJI TEXHUKHA 0€30MacHOCTH IIpH paboTe

BEIIECTBAMU U O00OpPYJOBaHUEM, KOTOpble HE MOXKET HCIPaBUTh Jaxe IO
TpeOOBaHUIO YUUTEIS.

[Ipumeuanue.

B Tex cnydasx, korga ydwamMiics TMOKa3al OpHUIMHAJbHBIA W Haubojee
palMOHAIBHBIN

MOJIXO/ K BBIMOJIHEHUIO pabOThI M B Ipolecce paboThl, HO HE M30eXan TexX Win
MHBIX

HE/IOCTATKOB, OIICHKA 3a BBINOJIHEHUE pabOThl 0 YCMOTPEHUIO YUUTENIS MOXKET
OBbITh MOBBILLICHA

[0 CPABHEHMIO C YKa3aHHBIMM BbIlIe HOpMamH. OLEHKU C aHAJIU30M JIOBOJASATCS
710 CBEJIEHUS

ydalmxcs, KaK IpaBuiIo, Ha MTOCIEYIOIIEM YPOKE.

OueHka yMeHMid IPOBOAUTH HAOJIIOICHHS.

OneHka «5» CTaBUTCS, €CJIA YUCHUK:

1. mpaBUIIBHO MO 33JaHUIO YUHUTENsI IPOBeN HAOII0ICHNUE;

2. BBIJICNIUT CYIIECTBEHHBIC MPU3HAKH Y Ha0It01aeMoro o0bekTa (Tiporiecca);

3. JOTUYHO, HAYYHO IPAMOTHO 0()OPMUJII PE3yJIbTAaThl HAOIIOACHHUI U BHIBOIBI.

OneHka «4» CTaBUTCS, €CJIA YUCHUK:

1. mpaBUIIBHO MO 3aJaHUIO YUHUTENsI IPOBeN HAOII0ICHNUE;

2. Tpu BBIJEIECHUU CYIIECTBEHHBIX IPU3HAKOB Yy HaOII01aeMOro ooObeKTa
(porecca)

Ha3BaJl BTOPOCTEIIEHHBIE;

3. JomycTHII HeOPEKHOCTH B 0O(hOpPMIIEHUN HAOIIOICHUIA U BHIBOJIOB.

OneHka «3» CTaBUTCSI, €CIIA YUCHUK:

1. JOMYCTHIJI HETOUHOCTH U 1-2 OMMOKK B MPOBEACHUH HAOIIOACHHI 1O 3aJaHUIO

YUHUTES;

2. Tpu BBIJCICHUU CYIIECTBEHHBIX MPHU3HAKOB Yy HaOII01aeMOro oObeKTa
(porecca)

BBIICIINJI JIUIIb HEKOTOPBIE;

3. nonyctuin 1-2 ommOku B opopMIIEeHUHN HAOIIOIEHUH U BHIBOJIOB.

OneHka «2» CTaBUTCS, €CJIA YUCHUK:
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1. nommycTit 3 — 4 ommOKM B MPOBEICHUN HAOTIOIEHUH 110 3aIaHUI0 YIUTEIIS;

2. HETPaBWJIHLHO BBIJICTWI IPU3HAKK HaOI01aeMoro oobekTa (mporecca);

3. monyctrit 3 — 4 omuOKku B 0pOpMIICHHH HAOIIOCHUI U BHIBOIOB.

Ouenka «1» cTaBUTCS, €ClTM YUSHUK HE MPUCTYNAN K BBITIOJIHEHUIO PaOOTHI;

WJIU TIPaBUJILHO BRIMOMHUI He O6otiee 10 % Bcex 3amanuii

[Ipumeuanue.

OI1IeHKH C aHATM30M YMEHUN MTPOBOJIUTH HAOIIOACHUS JOBOISTCS 10 CBEICHHS

y4Jalmxcs, Kak MpaBuiio, Ha MOCIEYIOIEM YPOKE, MOCIe Cauu OTUETa.

KPUTEPUU 1 HOPMbI OLIEHKHU 3HAHU, YMEHWI 1 HABBIKOB

OBYYAIKOUIUXCSA

WNuteprnipeTanys noayu4eHHbBIX Pe3yJbTaTOB TECTUPOBAHUS

[TpoBepka BBIMOTHEHHBIX PA0OT OCYIIECTBISETCS CAEAYIOIINM CIIOCOOOM:

- BapUaHTBHl OTBETOB, YKa3aHHbIE B OJaHKE [JIi OTBETOB, MPOBEPSIOT IO
CKITIOYaM)) -

MPaBUIIbHBIM BapUaHTaM OTBETOB;

-Ka)kJ10€ MPaBUIIHFHO BBIMIOJTHEHHOE 3a/IaHKME OLICHUBAETCs B 1 Ga;

-Ka)KJI0€ HEBBINTOJHEHHOE 3aJaHue (HE BBIMOJIHSABINEECS WM BBITIOJHEHHOE C
OIIHOKO)

orneauBacTcs B (0 0aIIOB;

OueHka 3HAHWI ydamuxcsi (YCTHble M MHUCbMEHHbIE OTBETHI YUYANIUXCHA HA
BOIIPOCHI)

HUcxonsa w3 MOCTaBIEHHOW 1€MW M BO3PACTHBIX BO3MOXKHOCTEM ydalllMXCH,
HEO00XOIUMO

YYHUTHIBATh:

MPaBUJIBHOCTh U OCO3HAHHOCTh M3JI0KEHMSI COJICPKAHUA, TMOJTHOTY PACKPBITHS
MOHSATHUH,

TOYHOCTH YIOTPEOJICHHUS HAyYHBIX TEPMHHOB;

CTeTNeHb CPOPMUPOBAHHOCTH MHTEIIEKTYAIbHBIX U 00IIey4eOHBIX YMEHHUI;

CaMOCTOSTEILHOCTh OTBETA;

pPEUYEBYIO TPAaMOTHOCTD M JIOTHYECKYIO MOCIIEI0BATEIbHOCTD OTBETA.

OtmeTka «5»:

MIOJTHO PACKPBITO COJEp KaHUE MaTepHraia B 00beMe MpOorpaMMbl U YICOHHKA;

YETKO U MPABUIIBLHO JaHBI ONIPEACIICHUS U PACKPBITO COJIEPKAHUE TTOHSATUI; BEPHO

KCTI0JIb30BaHbl HAYYHBIE TEPMUHBI;

JUTS TOKa3aTeIbCTBA UCIIOJIB30BAHbI PA3INYHBIC YMEHHSI, BEIBOJIBI U3 HAOIFOACHUI

OIIBITOB;
OTBET CaMOCTOSITEIFHBIN, UCIIOJIB30BaHbI paHee MPUOOPETCHHBIC 3HAHUS.
OtMmeTKa «4»:
PACKpPBITO OCHOBHOE COAEPIKAHUE MaTepuaa;
B OCHOBHOM IPaBUJIBHO JAHbI ONPEAECIEHUS MOHATUM U UCIIOJIb30BaHbl HAYYHBIE
TEPMHHBI;
OTBET CaMOCTOSITCIIbHBIMN;
ONpEAEIICHUS IOHATUI HENOJIHBIE, TOMYLIEHbl HE3HAYUTEIIbHBIE HAPYIIEHUS 1OC-
JIEIOBATEIbHOCTH U3JIOKEHUS, HEOOJbIINE HETOYHOCTU MPU MCIOJIb30BAaHUU
HAaY4YHBIX
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TEPMHHOB WJIU B BBIBOJIaX M 00OOIICHHSIX U3 HAOIIOACHHUIN U OTBITOB.
OtMmeTKa «3»:
YCBOEGHO OCHOBHOE COJIEp)KaHME y4YeOHOro Marepuanga, HO H3JI0KEHO

(¢parMeHTapHoO, HE

BCCraa nmocCjaca0BaTCIbHO,
OIIPpCACIICHUA MOHSITUH HEAOCTATOYHO YCTKHC,
HC HCIIOJIB30BAHBI B Ka4CCTBC JOKa3aTCJIbCTBa BBIBOABI H O606IHCHI/I}I n3

HaOIIOIEHNH U

nu3

OTIBITOB WJIW JOIYIIEHBI OMUOKH MPU UX U3JI0KEHUU;

JOTMYIIEHBI OMMOKK ¥ HETOYHOCTH B UCIIOJIB30BaHUU HAYIHOW TEPMUHOJIOTHH,
ONPEACIICHUY TOHITUH.

OtMeTKa «2»:

OCHOBHOE coJiep)kKaHHe yueOHOTO MaTepuraja He PacCKPBITO;

HE JaHbI OTBETHI HA BCTIOMOTATEIbHBIC BOTIPOCHI YUUTEIS;

JOMYIIEHBI TPYyObIe OIIMOKHY B OMPEACICHUH MOHITUH, TIPU UCTIOJIB30BaHUN
TEPMUHOJIOTHH.

OueHka NPaKTUYECKUX YMEHHUI ydaluxcs

1.OueHka yMEHUIN CTaBUTh OIBITHI

Yuutenb A0TKEH yUUTHIBATD:

CaMOCTOSTEHHOCTH M0100pa 000pYAOBaHUS U OOBEKTOB;
MOCJIEIOBATEIBHOCTD B BHITIOJIHCHUH Pa0OTHI IO 3aKJIa/IKE OTIBITA;

JIOTUYHOCTH U TPAMOTHOCTbH B ONMKMCAHUU HAOIIO/ICHU, B (POPMYITUPOBKE BHIBOJIOB

OITBITA.

OTtMmeTKa «5»:

MPaBUJIBLHO OMPEAEIIEHA LEJb OIbITA;

CaMOCTOSITEIPHO U IIOCIEOBAaTEILHO IPOBEJCHBI MOAOOpP 00OpyJAOBaHUS U

00BEKTOB, a

u3

Takke padoTa Mo 3aKJIaJKe OIbITa;
HAy4YHO TPaMOTHO, JJOTUYHO OMHCAHBI HAOIIO/IeHUS U cPOPMYITUPOBAHBI BHIBOIBI

OIIbITA.

OtMmeTKa «4»:

MPABUIBHO OMPEJICIICHA LIEb OIbITA;

CaMOCTOSTENBHO MPOBEJIeHa padoTa 1Mo moad0py 000pyA0oBaHUs, 0OBEKTOB; IIPH
3aKJIaJKe OMbITa IOMyCKaroTCs 1 -2 ommoKu;

B IIEJIOM TPaMOTHO M JIOTUYHO OIMCaHbl HAONIOACHUS M CPOPMYITHPOBAHBI

OCHOBHBIC

BBIBOJIBI U3 OTIBITA;
B ONMCAHWK HAOIIOCHUI W3 OIbITa JIONYIIEHBI HETOYHOCTH, BBIBOJIbI HETIOJTHBIC.
OtMmetka «3»:

MPABWJIBHO OTIPEJICIICHA 11EJh OIbITA;

nmoadop o0oOpynoBaHUS U OOBEKTOB, a TaKke pabOThl MO 3aKJIaJKEe OIbITa

MIPOBEJICHBI C

IMOMOIIBIO YUUTCIIA,
A0MYIICHBI HCTOYHOCTU U OIITNOKH ITPpHU 3aKJIaAKE OIbITa, OIMTMCAHUU Ha6J’IIO)1€HHfI,
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(hopMyITHpPOBAaHUY BBIBOJIOB.

OTMmeTKa «2»:He olpeiesieHa CaMOCTOSTENBHO 11Eb OIbITA;

HE MOJTOTOBJICHO HY>KHOE 000pYy/I0BaHUE;

JIOTTYIICHBI CYIECTBEHHBIE ONMIMOKH MPH 3aKJIaJIKe U OPOPMIICHUH OIIBITA.

OmeHka yMeHUN TPOBOIUTEH HAOIIOICHUS

Yuurtens OMKEH YUYUTHIBATD:

NPaBHJIBHOCTH POBEICHUS HAOII0ICHUH TI0 33/1aHHIO;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE NPHU3HAKM Yy HAOJIOaeMOro OO0ObeKTa
(mportecca);

JIOTUYHOCTh U HAYYHYIO TPAMOTHOCTH B O)OPMIICHUH PE3YJIbTaTOB HAOIIO/IE

HUH U B BEIBOJAX.

OtMmeTkanS»:

MPAaBUJIBHO 10 33JIaHUI0 YUUTENSl IPOBEICHO HAOIIOCHHE;

BbIJIETICHBI CYIIECTBEHHbIC IPU3HAKU Y HAOII0JaeMOTo 00beKTa (Ipoliecca);

JIOTUYHO, HAYYHO TPAMOTHO O(hOPMIICHBI pe3yIbTaThl HAOFOICHUIA U BEIBOJIBI.

OtMmeTKa «4»:TIPaBUIIBHO TI0 33/IaHUI0 YUUTEIS MIPOBEICHO HAOI0IEHNUE;

MpU  BBIJCJICHUHA CYIIECTBEHHBIX MPH3HAKOB y HaOmogaemMoro oOBeKTa
(mporecca)

Ha3BaHbl BTOPOCTENIEHHBIE; TOMYIIEHA HEOPEKHOCTh B 0(hOpMIIEHUH HAOIIOACHUMA
Y BBIBOJIOB.

OtmeTKa «3»:10MyIIEeHbl HETOYHOCTU U 1-2 OImMOKM B MPOBEICHUN HAOIIOACHUIA
1o

3aJIaHUI0 YUUTEJIS;

MpU  BBIJCJICHUHM CYIIECTBEHHBIX TMPH3HAKOB y HaOmogaemMoro oOBeKTa
(mporecca)

BBIJICJICHBI JIUIIIh HEKOTOPEIE;

nomytieHs! omuoku (1-2) B oopmiieHnu HabIt0IEHUH U BBIBOJIOB.

OtMmeTkan2»:

JomyiieHbl omuoku (3-4) B mpoBeIeHUH HAOIIOACHUH 110 3aJaHUI0 YUUTES;

HETPaBWJIBHO BBIJCIICHBI MPU3HAKK Ha0OJI01aeMoro o0bekTa (Imporecca);

JomyIIeHs! omuoku (3-4) B oopmiieHuu HaOII0IEHU U BBIBOJIOB.

2. I'pa¢uk KOHTPOJIBLHBIX MEPONIPUATHI

10 kmace

No Tema KOHTPOJIHLHOM PabOTHI Jara npoBeneHus
1 O606mmenue 3a kypc 10 kmacca 25.05

2. OueHoYHbIe MaTepUAJIbI JJI NPOBeJeHHS TPOMEKYTOUYHOH aTTeCTAIUM
Hrorosast koHTpOILHAsI paboTa no Teme: «0O600menne 3a kype 10 kiaacca»
Bapuanr 1

3ajganue 1

65




1. CmocoOHOCTh  OpPraHW3MOB TPHOOPETaTh HOBBIE TMPHU3HAKH B  MPOIECCE
AKU3ZHEJEATEIBHOCTH HA3bIBACTCS:

a) TeHEeTHKa 0) U3MEHYUBOCTH B) CEJIEKIIHS I') HaCJIeJICTBEHHOCTh

2. CoMaTH4ecKue KIETKH Y OOJBIITMHCTBA )KHBOTHBIX, BBICIIINX PACTCHUHN U YEIIOBEKA
SIBJISTFOTCSI:

a) [Nomummonaaeivu  0) JlurmmonaueiMu - B) [ammonaaeivu 1) TeTpamionHeIMu

3. HabGop xpoMocoM B COMaTUUYECKUX KJIETKaX YeJIOBEKa pPaBEH:

a) 48 0) 46 B) 44 r) 23

4. Ocobu, B moromcTtBe KOoTOphix HE oOHapyxuBaercs pacuierjieHue mpuU3HaKa,
Ha3bIBAIOTCA:

a) THOpUAHBIMA  0) TOMO3UTOTHBIMU ~ B) T€T€PO3UTOTHBIMH T') TEMHU3UTOTHBIMHU

5. Ilpu3Hak, KOTOPBIA MPOSIBISETCS B THOPUIHOM TTOKOJICHUU HA3bIBACTCS:

a) TOMUHAHTHBIN 0) pereccuBHBIN B) THOPHTHBII I') MyTaHTHBIN
6. ®EHOTHUIT — 3TO COBOKYITHOCTb:

a) PermeccuBHBIX T€HOB 0) JloMHHAHTHBIX TEHOB

B) [IposiBUBIIMXCSI BHELTHE TPU3HAKOB r) ['eHOTHTIOB OJTHOTO BUA

7. T'en:

a) Enunuiia HacnenctBeHHON nHGOpMAIUU 0) Yuacrok monekyssl M1-PHK

B) Yuactok JIHK r) Coiep>KUT OnpeieIeHHbI Ha00p HYKIICOTHIOB

8. I'mOpuapl 1-ro MOKOJEHUS TPU MOHOTHOPUIHOM CKpPEIMBAHUU TOMO3HTOTHBIX
ocobeii:
a) Enunoo06pa3Hbl
6) O6HapyXHUBaIOT paciierieHue mno ¢penorumy - 1:3:1
B) OOHapyXMBAIOT paciieruieHue mno ¢pexorumny - 1:1
r) OOHapyXUBAIOT paciierieHue mo ¢penotuny - 1:2:1
9. qurubpumHoe cKpelrBaHue:
a) 9TO CKPEIMBaHUE IO JIBYM MapaM aJuIeNIbHbIX T€HOB
0) IPUHIIMITHAIBHO OTIUYAETCS OT MOHOTHOPUIHOTO CKpEITUBAHUS
B) IIO3BOJIUJIO BBISIBUTH PEKOMOMHAIIMIO TPU3HAKOB
T') J&KUT B OCHOBE TPETHETO 3aKoHa MeHes
10. IIpu ckpenmBanuu ocoOeil ¢ reHoTUNaMu aa U Aa HabIo1aeTcs pacluierieHue B
MMOTOMCTBE o benotuiry B COOTHOIIICHUHN
a) 1:1 0) 3:1 B) 9:3:3:1 r) 1:2:1
11. [TapHbIe TeHBI, PaCMONOKEHHBIE B TOMOJIOTHYHBIX XPOMOCOMaX U OMPEEISIONIIE
OKpPAacKy IIBETKOB ropoxa, Ha3hIBaIOT:
a) CIICTUICHHBIMH  0) PEIIECCCUBHBIMU ~ B) IOMHUHAHTHBIMH T allJICIbHBIMHU
12. Oco6s ¢ renotTuniom AABB faeT rameTsr:
a) AB, Ag, aB, aB 0) AB, AB B) AB, aB r) Aa, B, AA, BB
13. B sape sSHULEKIETKU YeIOBEKA COJEPKUTCS 23 XPOMOCOMBI, a B SIAPE MY>KCKOU
KJICTKH:

a) 24 0) 23 B) 46 r) 32
14. XpoMOCOMHBII HAOOP MOJIOBBIX KJIETOK JKEHIIUH COJCPIKUT:
a) 1Be XX — XpOMOCOMBI 0) 22 ayTOCOMBI U OJIHY X — XpPOMOCOMY

B) 44 ayrocoMbl M 0JHY X — XpoMocoMy T) 44 ayTocomsl U JiB€ X — XPOMOCOMBI
15. U3meHuMBOCTb, KOTOpasi HE 3aTparuBaeT TE€Hbl OpraHM3Ma WU HE H3MEHSET
HaCJIeICTBEHHBIN MaTepual, Ha3bIBaeTcs. ..
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a) ['eHOTUIIMYECKOW M3MEHUYMBOCTHIO 0) KomOMHaTUBHON H3MEHUYMBOCTHIO

B) MyTalimoHHOM U3MEHYHNBOCTHIO 1) ®eHOTUITMYECKON N3MEHUUBOCTHIO
3ananue 2

1. Buibepume mpu BEPHbLIX omeema

wecmu. Comarnueckue MyTallUu:

a) [IposiBASIOTCS y OPraHnu3MOB, Y KOTOPBIX BO3HUKIIY;

0) [lo HacneACTBY HE IEepeaaroTCs;

B) [IposiBnsitoTCS Y IOTOMCTBA;

r) Bo3HUKAIOT B KJI€TKax Tela;

1) MoryT nepenaBaTbcs IOTOMCTBY IIPU BET€TATUBHOM Pa3MHOXKEHUY;

¢) Bo3nukaror B ramerax.

2.  Ycmanosume coomeemcmeue  medxcoy — GUOAMU  USMEHYUBOCHU
XapaxmepucmuKou.

XapaKTepHuCTHKA: Bun usmMeHunBocTHU:
Hocut rpynmnoBoii xapakrep. A) monudukanmoHHas
Hocut nHauBuyanpHbIN XapakTep. b) myranmonHnas
Hacnenyercs.

He nacnenyercs.
OO0ycioBieHa HOPMOU peakIiK OpraHu3Ma.
HeanexkBaTHa n3MEHEHUM yCIIOBUN CPELBI.

ok wnE

3ananue 3

us

ux

VY nepua kpacHasi OKpacka IuioJia JOMUHUPYET HaJ 3€JIEHHOM, a BRICOKUM POCT CTEOIIs

- HaJl KapJIMKOBBIM. FeHBI, OIIPCACIIAIOMINC OKPACKY IIJI0OJAa U BBICOTY CTG6H$I, JCXKAaT B

OJIHOM XpoMocoMe, pacctossHue Mexay ux Jjokycamu 40 M. CkpeuieHo

reTepo3nuroTHocC 1o obonm IMpHU3HaKaM PaCTCHHUC C KapJINKOBBIM, UMCIOIIHUM 3CIICHYIO

OKpackKy I10/a.

A) CkoNbKO THIIOB raMmeT o0pa3yeTcs y POJAMTENIbCKONM 0COOM KpPacHOW OKpackKu C

BBICOKUM cTeOeM?

b) KakoBa BeposiTHOCTb B % MOSABJIEHUS] TOTOMCTBA, UMEIOIIETO 3€JIEHYI0 OKPACKY C

KapJIMKOBBIM cTe0nemM?
B) Kakoif npo1ieHT mOTOMKOB OT CKpeIIUBaHus OyAeT TUreTepo3uroTeH?
Bapuanr 2

3aganmue 1 (60)
1. Hayxka, u3yyvaroiasi HacjeICTBEHHOCTb U U3MEHUYHUBOCTb:
a) LUTOJIOTHS 0) cenekius B) T€HETHKA T') SMOPHUOIOTHUS

2. CiocoOHOCTh OpPraHMW3MOB MEpeaaBaTh CBOU IMPH3HAKU M TE€HBI OT POIUTENEH K

IIOTOMKaM HAa3bIBACTCA:

a) reHeTHKa 0) UI3BMEHYHBOCTh B) CEJICKIIHS I') HAaCJeICTBEHHOCTh

3. TTonoBbIE KIETKH y OOJBIIMHCTBA JKHNBOTHBIX, YCJIIOBCKA ABIAIOTCA:

a) [lomummonaneiMu  6) Jummonaaeivu  B) [NammonnueiMu 1) TerparuionaasiMu

4. Enunuiia HacneaCTBEHHOW MH(POPMAIHU — 3TO:
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a) ['enotun 0) ®enorun B) ['en r) benok

5. I'enotun:

a) COBOKYITHOCTb BCEX I'€HOB 0COOH

0) COBOKYITHOCTh BCEX ITPU3HAKOB OPraHU3MOB
B) Bcerna nmonHocThio coBnanaer ¢ peHoTunom

r) Onpeaensier npeeiabl HOPMbI peaKIMi OpraHu3ma

6. Myx U KeHa MMEIOT SIMOYKHM Ha IIEKax, a WX JeTU HeT. JJOMUHAHTHBIA WM
PELIECCUBHBIN NMPU3HAK HATMYMS IMOUYEK Ha LIEKaX:

a) TOMUHAHTHBIA 0) pELlEeCCUBHBIN  B) CIICIUICHHBIH C MOJIOM  T) CICTICHHBIH

7. Ocobu, B TMOTOMCTBE KOTOPBIX OOHApYXHBAETCS pacCLICIUICHHE MpU3HaKa
Ha3bIBAIOTCSL:

a) THOpUAHBIMH  0) TOMO3UTOTHBIMU; B) T€TEPO3UTOTHBIMHU T') TEMU3UTOTHBIMHU

8. Ilpusnak, kotopsiit HE nposiBisieTcst B ruGpuiHOM MOKOJIEHUN HA3bIBAIOT:

a) IOMUHAHTHBIM  ©) PEIECCUBHBIM  B) MPOMEXKYTOUHBIM  T) MYTaHTHBIM

9. Kakas yacTth ocoOell ¢ periecCCUBHBIM IIPU3HAKOM MPOSIBUTCS B MEPBOM MOKOJIECHUU
MIPHU CKPEIIMBAHUU JABYX T'€TEPO3UTOTHBIX MO TAHHOMY MIPU3HAKY POIUTENeH?

a) 75% 6) 50% B) 25% r) 0%

10. IIpu ckpemmBanuu ocobeit ¢ reHotunmamMu Aa u Aa (IpU yCJIOBHH TOJIHOTO
JOMUHHUPOBaHMS) HAOMIOJAETCSl pACLIEIUICHME B TMOTOMCTBE 10 (EHOTUIlY B
COOTHOIIICHUU:

a) 1:1 0) 3:1 B) 9:3:3:1 r) 1:2:1

11. Tperuii 3akon Menaens:

a) OnuceIBaeT MOHOTHOPUIHOE CKpPEIMBAHUE

6) OTO 3aKOH HE3aBHCUMOTI'O HACJIEIOBAHUS TPU3HAKOB

B) YTBEPKIAET, UTO KaXk/as rapa MpU3HAKOB HACIEAYETCsS HE3aBUCUMO OT JIPYTUX

r) YTBepXkAaeT, 4YTO NpU JUTHOpUAHOM cKkpemmBanuu B F2 HaGmronaercs
pacmierienue no resoruny 9:3:3:1

12. Oco6s ¢ renotunom AaBB maet rameTsr:

a) AB, As, aB, aB 0) AB, aB B) AB, aB r) Aa, B, AA, BB

13. XpoMocOMHBII1 HAOOP MOJIOBBIX KIIETOK MY>KUYUH COJIEPIKHUT:

a) OnHy X — XpoMOCOMY U OHY Y — XpOMOCOMY

0) 22 aytocombl U 0J1HY X WK Y XpOMOCOMY

B) 44 ayrocoMbl U XY — XpOMOCOMBI

r) 44 ayrocombl, oqHy X WK Y — XpOMOCOMBI

14. Mytanuu MOTYT OBITH OOYCIIOBJICHBI

a) HOBBIM COYETaHMEM XPOMOCOM B PE3yJIbTaTe CIUSHHS ramMeT

0) mepekpecToM XpoMOCOM B XOfe Meiio3a

B) HOBBIMU COYETAaHUSIMU TE€HOB B PE3yJbTaTe OIUIOJOTBOPEHUS

') I3MCHCHUSMH TEHOB M XPOMOCOM

15. Kpoccunrosep — 3TO MEXaHU3M. ..
a) KoMOMHATMBHOW W3MEHUYHMBOCTHU 6) MyTranmoHHOW W3MEHYUBOCTH
B) OEHOTUNTNYECKOW U3MEHYNBOCTH r) MoaudukannoHHOH N3MEHYUBOCTH

3amanue 2 (20)
1. Buibepume mpu BEPHbIX omeema us
wecmu. MyTanusMu SBISIIOTCS:
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a) ro3eJeHeHUe KiyoHel kapTodens Ha CBETY

0) OpaxuIaKTUIUS

B) cunapoMm [layHa

T') UICKPEBIICHUE CTBOJIA COCHBI, PACTYIIEH B TPEIINHE CKAJIbI
1) TPEeBpAIICHUE TOJIOBACTHKA B JISTYIIKY

€) BO3HUKHOBEHHE OEJIBIX TJ1a3 y IP030UIIBI

2. Yemanoeume coomseemcemeue medxncoy euoamu Mymayuii U ux XapaxmepucmuKkamu.

XapaKTepUCTHKA: Bun myranuu:
Yucno XpoMOCOM YBETUYHIIOCH Ha 1-2. A - reHHBbIE
Onun nykneorun JAHK 3amensiercst Ha qpyroi b - xpomocoMHBIE

Y4acTOK OIHOW XPOMOCOMBI IIEPEHECEH HA APYryl0 B - reHOMHBbIE
[Ipou3omuio BeINaeHne yuacTKa XpOMOCOMBI.

YuacTok XpoMocoMbl MOBEepHYT Ha 180°.

[Ipou3onuio kpaTHOE yBEIMUEHUE YHCIIA XPOMOCOM.

ok wnE

3ananue 3 (20)
XKeHniuna, moiy4yuBIlas aHUPUAUIO (OTCYTCTBHE PaTyKHOU OOOJOYKH) OT

OTLAa, a TEMHYI0 3Majb 3yOOB OT MaTrepH, BBIIIA 3aMyX 32 3JI0pPOBOIO
MyX4nHy. KakoBa BEpOSATHOCTb pPOXKACHUS B ITOU CEMbE IETEH C JIBYMS
AHOMAJIMSIMU, €CJIU JIOKYCBI T€HOB, ONPEACIAIOMNX ITH IPU3HAKH, HAXOIATCS B
X XxpomocoMmax Ha paccTOSHUH 20 MOpraHuz,.
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