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MOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ydebHoMy mpeametry «buosorus» (namee — Ouojorus) Ha
YpOBHE cpenHero obmiero odpazoBaHus pa3zpaboraHa Ha ocHoBe DenepalibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccutickoit denepamnumny,
dI'OC COO, KoHuenuuu mnpenonaBaHusi ydyeOHOro mnpeamera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

VYueonslii npeamer «buonorus» yrayonéHHoro ypoBHs uzydeHus (10-11
KJIACChI) SIBNISICTCS OJIHUM M3 KOMIIOHEHTOB MpeaMeTHOM obmactu «EcTtecTBeHHO-
HayuHble mpeameTs». CormacHo mnosoxeHusM PIOC COO mnpodunbHbie
yueOHbIe TPEeIMEThI, U3y4aeMble Ha yriayOJEHHOM ypOBHE, SIBISIOTCS CIIOCOOOM
mupdepeHnmanm  00ydeHUsT HA YPOBHE CpeaHEro ooOmero oOpa3oBaHUS W
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIKMM, CPEIHHUM
OOIIMM, CPETHUM NMPO(ECCUOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKABIA M3 OJTUX YYEOHBIX NPEIMETOB JOJKEH OBbITh OpPUEHTHPOBAH Ha
OPUOPUTETHOE pEIIeHHE O0pa30BaTENbHBIX, BOCIUTATENbHBIX U PA3BUBAOLIUX
3aja4, CBS3aHHBIX C MNpoQopHueHTanueld OoOydalluXcsl U CTUMYJIHPOBAHHEM
UHTEpeca K KOHKPETHOW O00JacTH HAy4YHOIO 3HAHMS, CBA3AHHOTO C Ouojoruew,
MEIUIUHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHOMY mnpenmery «buosorusi» Naér NpeacTaBiICHHUE O
eI W 3ajadax M3ydeHus ydeOHoro mnpenmera «buosorus» Ha yriryO0JI€HHOM
YpOBHE, ONpeAeIisieT 00s13aTesIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIEPKAHUE, €TO
CTPYKTYPHUpPOBAaHHME TIO pa3feliaM M TeMaM, paclpeiesieHue 0 Kiaccam,
PEKOMEHIYeT MOCIEAOBATEIbHOCTh HM3Yy4YEHUs YYEOHOro marepuajna ¢ Yy4ETOM
MEXMPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Yy4eOHOTo TmpoIiecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuarmuxcsi. B mporpamme mno Ouosoruu
peain30BaH MNPUHIUI IPEEMCTBEHHOCTH C H3yYEHHUEM OHOJOTMH Ha YPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHusi, Omarogaps 4YeMy MpOCMaTpUBaETCs
HAIpaBJIEHHOCTh HAa  TOCJIEAYyIOIlee pa3BUTHE  OHOJOTMYECKMX  3HAHMH,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHMPOBO33PEHMUS,
HKOJIOTUYECKOTO MBILUICHUS, MPEACTaBICHUN O 310pOBOM 00pa3e >XKU3HH, Ha
BOCIHUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXarwlleil npupoaHoil cpene. B
nporpaMme Mno OMOJIOTMM TaK)Xe IMOKa3aHbl BO3MOXKHOCTHM Yy4eOHOro mpeaMmeTa
«buonorusiy B peanuzanuu  Tpeboanuit DPI'OC COO K mMIaHUPYEMbIM
JUYHOCTHBIM, METAmNpeAMETHBIM U TMPEAMETHBIM pe3yjbTaTaM OOy4YeHUsS U B
(GbOopMUPOBaHUM OCHOBHBIX BHJOB y4eOHO-TO3HABATEIHHON  ACSATEIbHOCTU
oOydJarommxcsi MO0 OCBOCHHUIO COJIEpkKaHUS OMOJOTMYECKOTO O0pa30BaHMs Ha
YpOBHE cpeaHero o01iero 0opa3oBaHusl.

VYuebnsiii npenmer «buonorus» Ha ypoBHE CpeaHEro oOIero oopa3oBaHUs
3aBepuiaeT Ouojoruyeckoe oOpa3oBaHME B IIKOJE M OPHEHTUPOBAH Ha
pacimiMpeHre U yriayOsieHue 3HaHMi 0OyYaroIIMXCsi O >KMBOM MPUPOJE, OCHOBaX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTHH, SMOPUONOTMH U OWOJIOTHH DPa3BUTHS,
TeHETHUKH, CEJCKIIUN, ONOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.



Nzyuyenne yueOHOoro mnpeamera «buonorus»y Ha yriayOleHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOIIEMY MOIyYeHHUIO
Ouonornueckoro  oOpa3oBaHHMsi B By3aXx M OpraHu3allUsiX  CPEAHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHUS COCTAaBIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUW, TOJMYYEHHBIX TP M3YyYCHUH OOydarouuMucs
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMH HA YPOBHE OCHOBHOTO
obmiero o6pazoBanmsi, B 10—11 kimaccax 3TW 3HaHHS IOJy4YarOT pa3BuUTHE. Tak,
pacuMpeHbl U yriayOJeHbl OHOJOTUYECKUE 3HAHUS O PACTCHUSX, >KHUBOTHBIX,
rpubax, OakTepusiX, OpraHU3ME UYeJOBEKa, OOIIMUX 3aKOHOMEPHOCTSX IKU3HH,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJICHUS MMPUKIIAHOTO U TTIOUCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOIb30BaTh KaK OPUEHTHUPHI JJIsl MOCIEAYIOIEro
BbIOOpa mnpodeccun. Bo3MokHa Takke HMHTErpanus OHMOJOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJYYEHHBIMH OOYYAIOIIMMHCS IMPU HU3YyYEHUU
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

Crpykrypa mnporpammbl mo yueOHOMy mnpenmery «buonorus» otpaxkaer
CHUCTEMHO-YPOBHEBBI U 53BOJIOUMOHHBIN MOAXOAbl K H3YYEHHIO OWOJIOTHH.
CoryacHO UM, U3y4arOTCSl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEePHBIE JJI KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliu, IBOJIIOIIMU OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHus1 OHMOJIOTMYECKOro pa3zHooOpasus minaHeTel. Tak, B 10 kiacce
M3Y4YalOTCSi OCHOBBI MOJICKYJIIPHOW M KJIETOYHON OHOJIOTUH, SMOPHOJIOTUU H
OMOJIOTMN Pa3BUTHSI, TEHETUKH U CEJEKLIHUH, OMOTEXHOJOTMH M CHHTETHYECKOU
OMOJIOTHH, AKTYaJIM3UPYIOTCA 3HaHMUS OOydYarommxcsi Mo OOTaHHWKE, 300JI0THH,
aHatomMuu, (Qusuonorun uenoeka. B 11 kiacce u3yudaroTcs 3BOJIIOLMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebuniii mnpeamer «buonorus» mpuszBaH  00€CIEUUTH  OCBOCHHUE
00yJaroluMHUCs: OMOJIOTMYECKUX TEOPUN M 3aKOHOB, UAEH, MPUHLIUIIOB U MIPABUIL,
JIeXKaIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOEHHHM, MHOTO0O0Opa3sMM M OCOOEHHOCTSAX KIETKH, OpraHu3Ma, IOIYJIALUH,
OHMOLIEHO3a, 3KOCUCTEMbI, O BBIJAIOIIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJOTUY, MPUKIIAHBIX ACHEKTaX OMOJIOrMYecKuX 3HaHuu. [
pa3BUTHS U TOJAJEpPKaHUS HHTepeca OOydarmomuxcd K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJEPKaHUU MPOrpaMMbl
1Mo OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJIEHUS U Pa3BUTHUS
TOM WM HMHOW 00iacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.

Lenb uzydenus yyebHoro npeamera «buonorus» Ha yriyoiéHHOM ypoBHE —
OBNIAZICHUE  OOYYAIOUMMHUCS  3HAHUAMU O  CTPYKTYPHO-(YHKIIMOHAJIHHOU
OpraHM3allMd JKUBBIX CHCTEM pa3HOTO paHra W NpHOOpeTeHHue YMEHUM
UCIOJIb30BaTh 3TH 3HaHUSA B (POPMUPOBAHMM MHTEpeca K ONpenenéHHON obiactu
po)ecCHOHANTLHON JIeITEIbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K BBIOOPY
y4e0HOTO 3aBEACHUS JJIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30oBaHUS.

JlocTikeHue 1enu  u3ydeHus ydeOHoro nmnpeamera «buosorus» Ha
yrayOonEéHHOM ypOoBHE 00€CTIeUMBAETCS PEHICHUEM CIIEIYIONIUX 3a0a4:



OCBOCHHE OOYYaIONUMUCS CUCTEMBI OMOJIOTMYECKUX 3HAHWA: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSIX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUH, MHOTroo0Opa3uu M OCOOCHHOCTAX OHOJOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJIsLus, BUA, OUOTreoleHo3, ouocdepa); 0 BbIIAIOMIUXCSA OTKPBITHIX
Y COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYYarolIMXCsl C METOJaMU TO3HAHUS KUBOW MPHUPOJbIL:
UCCJIEIOBATENILCKUMU  METOJIaMUd  OMOJIOTMYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHMOJOTUH, SMOPHUONOTMM W OHWOJOTHH pa3BUTHUSA, TEHETUKH U
CEeNIeKIIMM, OWOTEXHOJOTUU U CHHTETUYECKOW OWOJIOTHUH, TMaJeOHTOJIOTHH,
DKOJIOTMH);  METOJAaMH  CaMOCTOSITEIBHOTO  MPOBEACHUS  OMOJIOIMYECKUX
uccienoBaHuii B JylabopaTopu W B TIpupone (HaOI0JIeHHE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIAJICHHE OOYyYarOUMMHUCA YMEHUSIMU: CaMOCTOSITEIBHO  HAXOJUTh,
aHAIM3UPOBATh U HCIOJIb30BaTh OUOJOTMYECKYI0 HH(POPMAIIHMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U COLUMAIbHO-3KOHOMUYECKHMMH U  3KOJOTHMYECKHUMHU
npoOjeMaMu 4YeJIOBEYECTBA; OLICHMBATh MOCIEACTBUS CBOEH JIEATEIBHOCTH I10
OTHOIIICHUIO K OKpY’Karolled NpUpoOgHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COOJIONIATh  MEpHI
NpoPUIaKTUKA MH(EKIMOHHBIX 3a00JI€EBaHMIA, ITpaBUia MOBEAEHUS B NMPUPOAE U
oOecrieyeHus: 6€30MaCHOCTH COOCTBEHHOM MKU3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~ MPUPOJHOTO U TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAyUYHbIE OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y OOYYAIONINXCS MHTEIUVICKTYIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B TMPOIECCE 3HAKOMCTBA C BBIIAIOMIMMUCS OTKPBITUSIMH UM COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMU €10 MpoOJieMaMH, METOJ0JIOTHEH
OMOJIOTMYECKOT0 UCCJIEI0BAHHS], MIPOBEICHUS AKCIIEPUMEHTATLHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOTrMYECKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
O0OBEKTOB U MPOLIECCOB;

BOCIIUTaHUE y O0YYarOIIUXCSl IEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIC B
LEJIOM M K OTJIETIbHBIM €€ 00beKTaM U SIBJICHUSAM; (DOPMUPOBAHHE HKOIOTHUYECKOM,
F€HETUYECKOM T'PaMOTHOCTH, OOIINEH KyJbTYphl TOBEACHUS B MPHUPOJIE;
WHTETPAIlMHA €CTECTBCHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OOydYaloIMMHCS  KOMIETEHTHOCTH B  pPallMOHAJIBLHOM
MPUPOOTNIOIL30BaHNN (COOJIOICHNE TIPaBWJI TOBEICHUS B TPHUPOJE, OXPaHbI
BHJIOB, SKOCHCTEM, OHnocdephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbS M 3/I0POBBS
OKpyXaromux JoAel (coOmrogeHuss wMep npodumakTukd — 3a00J7I€BaHUMH,
oOecrieueHne 0€30MaCHOCTH JKU3HEACSITEILHOCTH B YPE3BBIUAWHBIX CUTYAIUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JJaHME  YCIOBUH  JJIi  OCO3HAaHHOro  BbIOOpa  OOy4YarOIIMMUCS
WHIUBUYaIbHON oOpa3oBaTenbHOI TPaeKTOPHH, CIocoOCTBYIOLIEH



NOCIEAYIOUEMY TMPOPECCHOHATBHOMY CaMOOIPEICICHNUI0, B COOTBETCTBHUH C
WH/IMBUIYJIbHBIMU HHTEPECAMH U TIOTPEOHOCTSIMH PErHOHa.

OO1iee yKcno 4yacoB, OTBEACHHBIX HAa M3Y4Y€HHE OMOJIOTHUHU Ha yriyOJeHHOM
ypOBHE CpeaHero obiiero odpazopanus, coctapisier 204 yvaca: B 10 kmacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).

Ot6op OpraHuM3amMOHHBIX (OPM, METOJIOB U CPEICTB OOy4YCHHS OWMOJIOTHU
OCYIIIECTBISIETCS C yU4ETOM CHEIU(PHUKU €ro COACpPKaHWS W HAMpPaBICHHOCTH Ha
NPOAODKEHNE OWOJIOTMYECKOTO O00pa3oBaHWsT B  OpraHU3aIUsAX CPEIHETO
po(heCCHOHATLHOTO U BBICIIETO0 00pa30BaHUsI.

OO0s13aTENBbHBIM YCIOBHEM MPU 00YYEHUN OMOJIOTUU Ha YIITyOJIEHHOM YPOBHE
SBIISIETCSL TIPOBEJCHUE JIA0OPATOPHBIX M MpaKTHYeCKuX pabor. Takxke yuacTue
00yJaromuXxcsi B BBIMIOJHEHUHN MPOCKTHBIX M y4eOHO-HCCIEN0BATEIbCKUX PaboT,
TEMaTHUKa KOTOPBIX  OMPENENACTCS y4YUTEIeM Ha OCHOBE  HMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.



COAEPKAHUE OBYYEHUA
10 KITACC

ConepxaHue MporpaMMbl, BBIACICHHOE KYPCUBOM, HE BXOIJUT B NPOBEPKY
rocynapctBeHHo# utoropoi arrectanuu (['MA).

Tema 1. Buosiornsi kKak Hayka

CoBpeMeHHas Onoyorusi — KOMIUIEKCHas Hayka. Kparkas ucropust pa3BuTus
Ouonornu.  buonormyeckue HaykKd M HM3yYaeMble UMU  IPOOJIEMBL.
@DyHIaMEHTaJIbHbIE, NPUKIAAHBIE M IIOMCKOBBIE HAy4dHbIE HCCIEIOBaHUSA B
OMOJIOTHH.

3HaueHue OMOJIOruM B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYUYHOI
KapTuHbl Mupa. IIpodeccun, cBsizaHHble ¢ Ouonorueil. 3HaueHue OMOJIOTUU B
IIPAKTUYECKON JIEATEIBHOCTH YEJIOBEKA: MEIULMHE, CEIIbCKOM  XO3SMCTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IPUPOBI.

JleMoHcTpaL UK

[Toptpetsi: Apucrorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. /lapBuH,
VY. I'apseut, I'. Menaens, B. 1. Bepuaackuii, U. I1. Ilanos, 1. 1. Meunnkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OMOJIOTMM C APYrMMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U MX H3y4YeHHE

XKusbie cuctembl Kak mpeaMeT wu3ydeHust Ouojoruu. CBONCTBa JKHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JMCKPETHOCTb U  LEIOCTHOCTD,
CJIIO)KHOCTb M YHOPSJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOPIaHU3aLMs,
CaMOBOCIIPOU3BEEHUE, PA3IPAXKUMOCTb, U3MEHUYNBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIMH,
TKaHEBBIH, OpraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, OKOCUCTEMHBIN
(OuoreoueHotuyeckuii), Ouocdepuniii. Ilpoueccol, mpoucxonasiiue B KHUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKK >KUBOrO. KH3Hb Kak (hopMa CyIIECTBOBaHUSA
Marepun. Hayku, n3yyaromue KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3yuenue xuBbIX cucreM. Metonbl Ouonorudeckoil Hayku. Habmionenue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHanu3. [lonsTue o 3aBucumoit u
HE3aBUCUMOMN IiepeMeHHOU. IlnanupoBanme oskcnepumenta. [loctaHoBka U
npoBepka rumnote3. Hynesass runoresa. [loHstTre BHIOOPKH M €€ TOCTOBEPHOCTb.
Pa3Opoc B Ouosormyeckux mAaHHbIX. OIIEHKAa JOCTOBEPHOCTH IOJYYEHHBIX
pe3ynbraroB. IIpuuMHBI HMCKa)K€HUs peE3yJbTaToB J3KcrepuMeHTa. lloHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHCcTpauuu

Tabmumsr um cxembl: «OCHOBHBIE TpPHU3HAKH JKU3HW», «buojormueckue
cuctembl», «CBOWCTBA KHUBOW MaTepun», «YPOBHU OpraHU3alMU KUBOU
npuponab», «CTpoeHHE KUBOTHOW KIIETKM», «TKaHW >KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOro opraHusMmay, «buoreonenos», «buocdepa», «Metoabt
U3Y4YECHUS KUBOU IPUPOIBI».



O6opynoBanme:  jmabopaTopHoe  OOOpyAOBaHWE IS IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «/cnonas3oBaHue pa3IMUHBIX METOIOB IPU U3YYEHUN
YKUBBIX CHCTEM.

Tema 3. buosiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS eauHUIA >KuBoro. lcropus
oTKphITHS KiIeTKU. PaboTel P. ['yka, A. JleBenryka. Knerounas teopus (T. IlIBans,
M. Ilnetinen, P. BupxoB). OCHOBHbBIE TMOJIOKEHUS COBPEMEHHON KIIETOUHOU
TEOPHH.

Metoapl  MOJIGKYJISIPHOM W KJIETOYHOM  OMOJIOTMU:  MUKPOCKOIIHS,
xpomartorpadus, 31eKTpodopes, METoJl MEYEHBIX aToOMOB, Au(depeHIuaIbLHOe
eHTpU(QyTUpOBaHKUE, KYJIbTHBHUPOBAHUE KICTOK. M3yueHue @uKrcupo8anHvix
Klemox. DNeKTpoHHass MUKpockonus. Kongokanvuas muxpockonus. Bumanvroe
(npudicuzneHHoe) uzyuenue Kiemox.

JleMoHcTpaLun

[Toptpets: P. I'yk, A. JleBenryk, T. llIBann, M. IIneiinen, P. Bupxos, K. M.
bap.

Tabmuupl n cxeMbl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBIA MUKPOCKOID»,
«HMctopus pa3BUTHS METOJI0B MUKPOCKOIIAN.

OOopynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.

IIpakTuyeckass padora «lI3yueHne MeTOAOB KIETOYHOW OHOJOTHUU
(xpomartorpadusi, snexrpodopes, auddepeHmaIbHOe EHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. Xumuveckasi Opranuzanusi KJIeTKH

XUMHAYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U YJbTPAMUKPOIIEMEHTHI.
Bona m e€ ponap Kak pacTBOpPUTENS, PEAareHTa, y4acTHE€ B CTPYKTYpPHPOBaHHUU
KJIETKH, TEIUIOperyisunud. MuHepanbHble BEIIEeCTBAa KJIETKH, UX OHOJIOrnyeckas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Oprannyeckre BEHIECTBA KIETKU. buomormyeckue mnonuMmepsl. benkwu.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl O€KOBOM MojeKkybl. [lepBuuHas
CTpyKTypa Oenka, MenTHIHas CBs3b. BTopuuHas, TpeTW4Has, YeTBEPTUUHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kriaccuduxamuss — Oenkos.
buonornyeckue pynkuun 0enkos. /Ipuonsi.

VYrieBoapl. MoHOCaxapuibl, JUCAXAPUAbI, OJINTOCAXAPUIBI M MOJUCAXAPUIBI.
OO0mmii 1maH CTpoeHussT W (PU3MKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruueckue pyHKIUM YTIIEBOIOB.

JIumuasl. ['mapodunsHo-TUApOPOOHBIE cBOMCTBA. Kitaccudukanus Tunuaos.
Tpurnuuepunbl, ¢GocPoaunuasl, BOCKH, cTepouabl. buonorumdeckue ¢GyHKIUA
aunuoB. OO1IMe CBOMCTBA OMOJIOTUUECKUX MEMOpaH — TEeKy4eCTh, CIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TIOJIYIIPOHUIIAEMOCTb.

Hyxneunoseie kuciotel. JJHK n PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneorunpr. [Ipunnun xommiementapuoctu. [IpaBumo Yapradda. Crpykrypa



JIHK — nBoiinas cnupans. Mectonaxoxnaenue u o6uonorunueckue Qynkuuu JJHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenue monekynbl AT®. Makpospruueckue cBs3u B MoJiekysie ATO.
buonornueckue ¢pynkiun AT®. BocctaHoBIEHHBIE TEPEHOCYUKH, UX (DYHKIIHUH B
Kierke. /[pyeue nyxkneozuompugocgpamor (HT®). Cexsenuponanue [JHK. Memoosi
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHast OHOJIOTHS: OMOXUMUYECKHE U OMO(PU3MUECKUE HCCIICTOBAHUS
cocTaBa M TMPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Modenuposanue
CMpPYKmMypol U QYHKYULl OUOMOJIEKYN U UX KoMnaekcos. KomnvromepHuiti ousatin u
Op2aHuyecKull cunmes OUOMONEK)l U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpauuu

[Toptpertsr: JI. [Tomunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHknuH,
®. Conrep, C. [Ipy3unep.

[uarpammsbl:  «PacnpenesieHne XHUMUYECKUMX JJEMEHTOB B HEXKUBOU
npupozie», «PacnpeneneHne XuMHUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmunel u cxemsl: «llepuonuueckas TaOMWIA XUMHYECKUX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHHuE MOJEKYI
yrieBooBy, «CTpoeHue MOJEKyd JUOuAoB», «HyKIEHHOBBIE KHUCIOTBD),
«Ctpoenue monexynsl ATO».

O06opynoBaHue: XUMUYECKasl TOCyAa U 000Py/I0BaHUE.

JlaGopaTopnas pa6ora «OOHapyxeHUE OETKOB C MOMOIILI0 KAYECTBEHHBIX
peaKkuumny.

JlabopaTopHas padora «/ccnegoBanne HyKJIEUHOBBIX KACIIOT, BBIJICIICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue 1 GyHKIMM KJIETKH

Tumbel KIETOK: HJyKapuoTHYecKass | mnpokapuotnueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHue npokaproTHieckoi kieTku. Kiierounas cteHka 0akTepuii u apxei.
Oco0OeHHOCTH CTpPOEHMsI TEeTepOoTpOdHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib TPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHHUE AYKapUOTUYECKOU KJICTKHU.
[Ina3zmatuueckass wmeMmOpana (mnasmainiemma). CTpykTypa —IJIa3MaTHYECKOM
MeMOpanbl. TpaHCcOpT BEIIECTB Yepe3 IMIa3MaTHYEeCKyl0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obOneruéHHas aud@ys3usi), aKTUBHBINA (MEPBUYHBIA M BTOPUYHBIN
akTUBHBIA TpaHcnopT). llomynponunaemocts MeMOpanbl. PaboTta HaTpuii-
KaJIMeBOr0 Hacoca. DHJOLMTO3: MUHOIMTO3, (harounTo3. Dk3ouuTto3. Kierounas
crenka. CTpykTypa v QyHKIMH KIETOYHOW CTEHKU PACTCHH, TPHOOB.

[urtonna3sma. Iluto3omnb. [{utockener. J[BukeHue nuTomiaasmMbl. OpraHou bl
kieTkd. OpHoMeMOpaHHBIE OPraHoOMIbl KJIETKW: JHJIOMIIa3MaTH4ecKas CeThb
(BIIC), anmapar I'onbaxu, JTU30COMBI, UX CTpoeHHEe U (PyHKIMU. B3anMocssa3b
OJTHOMEMOpPAHHBIX OPraHOMJOB KJIETKU. CTpPOCHHE TpaHyJSIPHOTO PETUKYIIyMa.
Mexanusm nanpasnenus b6eaxos ¢ I11C. CuHTe3 pacTBOPUMBIX OellkoB. CHHTE3



KJIETOYHbIX ~ MeMOpaH. ['mankuii  (arpaHyisipHBIN)  SHIOIJIA3MATHYECKUM
perukyiym. CekperopHas pyHkius ammapata [onbmxu. Moougurkayusa benxos 6
annapame ['onvoorcu. Copmuposka 6enxos ¢ annapame Ionvooicu. TpaHCTIOPT
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeTOK. Kierounsiid cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHOMABl  KJIETKWA:  MHUTOXOHAPHUM,  IUIACTHUJIBIL.
IIpoucxooicoenue mumoxonoputi u niacmuo. Cumobuoeenes (K.C. Mepesickosckui,
JI. Mapeynuc). Ctpoenne M (QYHKIIMM MHUTOXOHAPHUWA W Tuiactui. [lepBHuHbBIE,
BTOPUYHBIE W  CIOXKHBIE  IJIACTHIB  (OTOCHHTE3UPYIOUIUX  DYKAPHUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOIIIACTHI BHICIIMX PACTEHUMN.

HememOpanubie opranouzsl kietku CTpoeHue W (GyHKIMM HeMEeMOpaHHBIX
OpraHOUJI0B KJIETKH. Pu6ocompbi. Ilpomesicymounvle Quramenmol.
MuxkpodunameHTsl. AxmuHogvle Mukpoguiamernmsl. MBIIICUHBIC KICTKH.
Axmunoevie KomMnoHenmol Hembvlueunvlx Kiemok. Mukpotpy6ouku. Knetounsiii
neHtp. CrpoeHue U JBUKEHHE JKTYTHUKOB M pecHHYeK. MUKpoTpyOouku
muTorasMel. Llentpuons. berku, accoyuuposannvie ¢ MUKpo@uiamMeHmamu u
muxpompyoboukamu. Momopusie 6enxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapuoIia3Mma, SAPBIIIKA, UX CTPOCHHUE U
bynkuuu. SnepHsii O0enkoBbId MaTpukc. [IpocTpaHCTBEHHOE pacmoIOKEeHUE
XpoOMOCOM B HHTep(aszHOM sape. Jdyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THCTOHBL J[uHamuxa si0epHou 000104ku 6 mumosze. Aoepnulil
MPaHCHOpm.

Kinerounsle BkitoueHusa. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3yKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpauuu

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

Tabmuupl U cxembl: «CTpoeHUE 3yKapUOTHUECKOW KieTkn», «CTtpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHue  pacTUTeNbHOM  KiIeTkw», «CrpoeHue
MUTOXOHAPUMNY, «SA1po», «CTpoeHne MPOKAPUOTUUECKON KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOIIPEnapaThl OaKTepUaAbHBIX KIETOK.

JlaGopaTtopnass pabora «/3yueHue CTpPOEHMS KJIETOK Pa3IUYHBIX
OpraHU3MOBY.

IIpakTnyeckasi padora «/3yueHre CBONCTB KJIETOUHON MEMOpPaHbD».

JlaGopaTopnas pabora «VcciaemoBanue IiasMojv3a W JAeIjia3Mojn3a B
PACTUTEINbHBIX KIIETKaX».

IpakTnueckas padora «/3ydeHre ABUKEHUS LIUTOIIA3MbI B PACTUTEIIbHBIX
KJIETKaX).

Tema 6. O0MeH BellleCTB M MPeBpAllleHHE JHEPTHH B KJIETKe

AccUMWISALUS U TUCCUMIIISALIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPOMPHBIN W TeTepoTpodHBIN. YuacThe KHUCIOpoaa B OOMEHHBIX
mpolieccax. OJHepreTuueckoe obecneueHue KieTku: mnpeBpauieHue ATD B
oOMeHHbIX Tpoleccax. DepMEeHTATUBHBIM XapakTep peakiuil KIETOYHOIO
Merabonu3ma. DepMeHTbl, MX CTPOEHUE, CBOWCTBA W MEXaHU3M JICHCTBUSI.



Kodepmentsl. OTnnuusi GepMEHTOB OT HEOPraHMYECKHUX KaTanu3aTtopoB. benku-
aKTUBATOpPhl M OENKU-WUHTHOUTOPHI. 3aBUCHMOCTH CKOPOCTH (PEePMEHTATUBHBIX
peaxiuii OT pa3IuYHBIX (PaKTOPOB.

IlepBuuHBI CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. {DOTOCHHTES.
AHoKcueenHnblll U OKcuceHHblll pomocunmes y baxmepuii. Ceemocodbuparowue
nueMeHmol U nueMeHmyvl peakyuonno20 yermpa. Poiab XJI0pOIIacToB B Mpoliecce
dorocuntesa. CBeroBas u TeMHoBast pa3wsl. Pomoovixanue, Cs., Cy4. u CAM-munoi
gdomocunmesa. [IpoxyKTHBHOCTH GOTOCHHTE3a. BiusHUE pa3muyHbIX (PaKTOPOB HA
CKOpOCTh (hoTocHHTE3a. 3HaUeHnEe (POTOCUHTE3A.

XeMOCHHTE3. Paznoobpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIIME OaKTepuH, KeNe300aKTepuu, cepoOaKTepuu, BOJOPOHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buael OpokeHus. I[IponykTel OpoKeHHS M HX
UCIIOJIb30BAHUE YEIOBEKOM. AHA3’pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHBbIe OpraHu3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[TonroroBuTenbHbIM Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIIEHUE TJIFOKO3BI.

buonornyeckoe OKUCIIEHHE, WIKM KJIETOYHOE AbIXxaHue. Poibp MUTOXOHApUI B
npoleccax OMoJornyeckoro okucienusd. Luknnueckue peakiuu. OKUCIUTENBHOE
dochoprmpoBanue. Iuepeus memopanro2o epaduerma npomonos. Cunmes AT®D:
paboma npomonnou ATD-cunmaszwi. [lpenmyriecTBa a3poOHOTO MyTH OOMEHa
BEILECTB Iepes aHa3pOOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdemoHcTpauuu

[Toptpetst: Jx. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DoTocuHTE3)», «IHEpreTUUecKuii oOMen», «bruocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE?Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, 00OPYIOBaHUE AJII MPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToOB.

JlabopaTopHas padora «/3yueHne KaTATUTUIECKON aKTUBHOCTH ()EPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)».

JlabopaTtopnass paGora «/3yuenue (epMEHTATUBHOTO  PACIICTIICHHS
NEPOKCHUAA BOJOPOAA B PACTUTEIBHBIX U dKUBOTHBIX KIJIETKAX).

JlabopaTtopnass pabGora «CpaBHeHHe mporeccoB  (oTocuHTe’a U
XEMOCHHTE3a».

JlabopaTopHasi pa6oTa «CpaBHEHHE MTPOILIECCOB OPOKEHUS U IBIXAHUSI.

Tema 7. HaciiencrBennasi ungopmaius 1 peajiu3anus eé B KJeTKe

Peakiuu matpuyHoro cuHTe3a. [I[pUHIMI KOMIUIEMEHTAPHOCTH B PEaKLMSIX
MaTpUYHOIO CUHTe3a. Peanuszauus HacneAcTBEHHON MHpopMaluu. I eHeTnyeckui
KOJI, ero cBoucTtBa. Tpanckpunuusa — marpuuHbld cuHTe3 PHK. IlpuHiummner
TPAHCKPUIILMHU: KOMIIEMEHTAPHOCTh, AHTUIIAPAJIETbHOCTb, ACUMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemxe. Hexooupyrowue PHK.



Tpaucasuus u e€ sransl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
YcnoBusi O6uocunTe3a Oenka. KomumpoBanue amuHOKHCIOT. Pomb pubocom B
OounocuHTe3e Oenka.

Cogpemennvie npeocmasieruss 0 cmpoenuu 2enos. OpraHuszalys TeHoMa y
IPOKApHOT U 3YKAPUOT. Perymsnus akTUBHOCTH T'€HOB Yy MPOKapuoT. ['mmoresa
onepoHa (d. Kako0, XK. Mano). Monexkynsapuvle mexanuzmvl SKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsayuu pabomel 2enog. Perymsiust 0OMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycsl — HekneTounble (OpMBI JKU3HU U 00JIUraTHele napasutsl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeproQaroB. /Ku3HeHHvll YUK
IHK-coodeporcawux eupycos, PHK-codepocawux eupycos, baxmepuogpazos.
Obpammuas mpanckpunyus, peeepmasa, UHmezpasd.

BupycHbie 3a001eBaHus 4enoBeka, *KUBOTHBIX, pactenuid. CIIN]J, COVID-
19, conmanbHble U MEAUIIMHCKUE TPOOIEMBI.

buoungpopmamura: unmezpayus u ananuz oorvuiux maccueos («bigdatay)
CMPYKMYPHBIX ~Ouono2udeckux Oaunvix. Hanomexnonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemole hynkyuu 6enxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHcTpaLun

[Toptpetsr: H. K. Kosbiios, 1. 1. iBanoBCKwiA.

Tabnumel u cxembl: «buocunTes Oenkay, «['enernueckuit koa», «BUpycon,
«bakrepuoarm».

IIpakTuyeckasi padora «Co31aHue MOIEIN BUPYCay.

Tema 8. /KuzHeHHBII HHKJI KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisnus. Wurepdaza u MUTO3.
Oco0eHHOCTH MPOLECCOB, MpoTeKaroumx B HHTepdaze. [loAroroBka KiIeTku K
nenenuto.  [IpecunreTmyeckuid  (MOCTMUTOTHYECKUM), CHUHTETHYECKUH U
MOCTCUHTETHYECKUH (MMPEMUTOTHYECKUH ) epUo bl UHTEpGha3bI.

Marpuuneii cunte3 JHK — perumkamus. [Ipunuuner perumkanun JTHK:
KOMIIJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIAPAIEIBHOCTB.
Mexannsm permmkanuu JIHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u

TeomMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JIUMmougHeIl U
rariouAaHbelii  Habopsl  XpomocoM. ['oMonorumunble xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenne xmetkn — wmuTo3. CTaguv MUTO3a W MPOUCXOIAIIME B HHUX

nporeccel. Tunel Muto3a. KapuoknHe3 u uTOKHHE3. buosiornueckoe 3HaueHue
MUTO3A.

Perynsamnust MUTOTHYECKOTO IMKIA KIETKH. [Iporpammupyemasi KieTouyHas
rubesb — arnomnTos.

Knerounoe simpo, XpomMocoMmbl, (PyHKITMOHANIbHAs TeHOMHKA. Mexanusmbl
npoaughepayuu, ougpepenyuposxu, cmapenus u eudenu Kiemok. «Lugposas
KIemKa» — Ouourpopmamuieckue Mooenu OyHKYUOHUpPOBaHUsL KIemKu.

JeMoHcTpanun



Tabnuipel U cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Murosyn, «CtpoeHue
xpomocomy, «Permmkamus JJHK.

ObopynoBaHHe: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KIeTKax
KOpELIKA JIYKa».

JlaGopaTtopnass  padora  «lI3yyeHne  XpoOMOCOM  Ha  TOTOBBIX
MUKpOIIpenaparaxy.

Jlaboparopuasi pabora «HaOmonenne MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoenue U (pyHKIIMHM OPraHU3MOB

buonoruueckoe pazHooOpaszue OpTaHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOOEHHOCTH ~ CTPOCHHMSI M JKU3HEACSATENBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPHUObI, OJHOKJIETOYHBIE
BOJOPOCIH, APyrue NpoTUCThl. KOJIOHNAIBHBIE OPTaHU3MBL.

B3anmocBsA3p 4YacTell MHOTIOKJIETOYHOTO OpraHu3ma. T[KaHHW, OpraHsl U
cucTeMsl opraoB. Opranusm Kak equHoe uenoe. I'omeocras.

Tkanu pacrenuil. TuIBI pPACTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
NOKPOBHAs, TMPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOEHUS,
GyHKIMNA U PacoNOKEHUS TKaHEH B OpraHax pacTeHUH.

TkaHU KXUBOTHBIX U YE€JIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUTEIHAJIbHAS,
COCIMHUTENbHAS, MbIlIeyHasi, HepBHas. OcoOEHHOCTU CTpOEHUs, (GYHKIUA U
PACIIOJIOKEHUS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opranel. BereratuBHble WM TeHepaTHWBHBbIE OpraHbl pacTteHuid. OpraHsl U
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHHH ckeneT. CTpoeHue u
TUNBI COEIUHEHUS KOCTEH.

JIB>KkeHUe  OpraHu3MoB.  JIBMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOuIHOE, KI'YTUKOBOE, PEeCHHYHOE. J[BM)KEHHE MHOTIOKJIETOYHBIX PACTEHHUM:
TPOIIU3MBI M HACTUU. JIBM)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIneuHas cucrema. Pediekc. CkeneTHbie MBIIIITBI U UX paboTa.

IIutanne opramusmoB. IlornmomeHne BOABI, YIJIEKUCIOrO Tra3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. llutanue >kxMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUHOE TNuIileBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MUILIEBAPUTENBHOrO TpakTa. llumeBapurenbHble kenesbl. [luieBapuTenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. [[pixanue pacteHuid. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOe npixanue. [[pixaTenbHas NOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX >KMBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHUE CTPOEHUs JIETKUX ITO3BOHOYHBIX YKHUBOTHBIX.
JlpIxaTenpHasi cuUCTeMa 4eloBeKa. MexaHW3M BEHTWISILIMM JIETKUX Yy NTHL U
MJIEKOTIUTAIOMUX. Perynsaius nqpixanus. J{pixareabHble 00bEMBI.



TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPAaHCIOPTHBIE CUCTEMbI PACTECHHM.
Tpancropr BemiecTB y KHMBOTHBIX. KpoOBEHOCHass cucrtemMa U €€ Oprassl.
KpoBeHocHasi cucTemMa [O3BOHOYHBIX JKMBOTHBIX UM uenoBeka. Cepare,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrm KpoBooOpaiieHus. OBOIIOLUOHHBIC
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI ITO3BOHOYHBIX UBOTHBIX. PaboTa
ceplla U €€ peryJisanms.

Beigenenue y opranusMoB. Beinenenue y pacrteHuil. Beimenenue y
*KUBOTHBIX. CokparurenbHble Bakyoau. Oprassl BelaeneHus. PunpTpanus,
CeKpelrsi 1 00paTHOE BCachIBaHHE KaK MEXaHU3MBbI pabOThl OPTaHOB BBIJICICHUS.
CBs13b TIOJIOCTH T€Ja C KPOBEHOCHOM U BBIIECIUTEIBHON cucTeEMaMu. Brlienenue y
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CtpoeHue u ¢GyHKIIMOHUPOBAHHE
He(pona. OOpazoBaHKHE MOYH Y YEJIOBEKA.

3amura y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3MoB. CHopsl
OakTepuil M UUCTHl MNPOCTEHINIMX. 3alUTa Yy MHOTOKJIETOYHBIX PACTEHUM.
Kyrukyna. CpencrBa macCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUABI.

3amnTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJIHBIC.
3amuTa opranuszma ot Oojie3Hed. IMmyHHas cucteMa uenoBeka. KieTouHblil u
TYMOpaJbHBIA HUMMYHUTET. BpoxXAEHHBII W TPHOOPETEHHBIM CcrenupUIeCcKHii
uMMyHUTET. Teopust KioHanbHO-cenekTuBHOro mmmynurera (II. Dpmux, O. M.
bepuer, C. Tonerasa). BocnaniurenbHble OTBETHI OPraHU3MOB. Posb BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumocTte W perymsuus |y OpraHu3moB. Pasznpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpaxumocTte U perymanus y
pactenui. PocToBbIE BeleCcTBa U UX 3HAYCHHUE.

HepBHast cucrema u pedraekropHas peryiasiusi y KUBOTHbIX. HepBnas
cUCTEMA U €€ OTHENbl. DBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS! HEPBHOW CHCTEMBI
y XKUBOTHBIX. OTAENBl TOJOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduiexc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

I'ymopanbpHas perynsiuus ¥ SHOOKPUHHAS CUCTEMA >KUBOTHBIX M YEJIOBEKA.
JKenespl SHOOKPMHHOW CHUCTEMBI M HX TOPMOHBI. /[[elicTBME TOPMOHOB.
B3auMocCBs3bp HEPBHOW U DSHIOKPUHHON cucteM. [unoramamo-runoduszapHas
cUCTEMA.

JdemoHCcTpauuu

[Toprper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKJIETOYHBIE BOAOPOCTH», «MHOTOKIETOUHBIE
Bojopocnm», «bakrepun», «lIpocreiimue», «OpraHbl IIBETKOBBIX PACTEHUN»,
«CucteMbl  OpPraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHE CTEOS»,
«CTpoeHue NHCTOBOM IUIACTHUHKW», «TKaHW JKUBOTHBIX», «CKEJIET 4YelIOBEKa»,
«IIumeBapurenbHast  cucrteMa», «KpoBeHocHas cucrema», «JlpixarenpHas
cucrema»,  «HepBHas  cucrema», «Koxa»,  «MsbluedHas — cucremMay,
«BpiienuTenbHas cucteMa», «OHIOKpUHHAsA cuctemay, «CTpoeHHE MBILILbDY,
«Mmmynuter»,  «KumeynonosnoctHele»,  «Cxema  IUTaHUS  PACTCHUN»,



«KpoBeHOCHbIE CHUCTEMBl TO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHue Tuapb»,
«CtpoeHue mnnaHapum», «BHyTpeHHee CTpoeHHe O0XkKAEBOTro 4depBs», «HepBHas
cuctema poio», «HepBHas cucrema asarymkum», «HepBHas — cucrema
npecMbikatomuxcs»,  «HepBHas  cuctema  nruiy, «HepBHas — cucrema
MIIEKOTIUTAOuX», «HepBHas cucrema yenoBekay, «Peduexcy.

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIpPENapaThl OJHOKICTOYHBIX
OpraHU3MOB, MHUKpONpENapaTbl TKaHEH, PAKOBUHBI MOJUIOCKOB, KOJUIEKLIUU
HAaCEKOMBIX, UIJIOKOXKHMX, UBbIE SK3EMIUISIPbl KOMHATHBIX pacTEHUM, repdoapuu
pacTeHUN pa3HbIX OTAEJOB, BIIAXKHBIE MpENaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
o0opyZ0BaHUE AJI IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIITHOTO MUTAHUSI PACTCHU,
paciernieHus: KpaxMaia 1 OelIKoB NoJ AecTBHEM (EepMEHTOB, 000pY10BaHHUE IS
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO KU3HEHHOM €MKOCTHU JIETKMX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi paborta «I3yueHne TKaHell pacTEHUID.

JlaGopaTopHasi paborta «I3yyeHne TKaHel ’KUBOTHBIX).

JlabopaTopHas padora «/13ydyeHre OpraHoB IBETKOBOTO PACTCHHUSI.

Tema 10. PazMHoskeHHe 1 pa3BUTHE OPTAaHN3MOB

@opMbI pa3MHOKEHHS OpraHu3MoB: Oecrionoe (BKJtOYas BEreTaTUBHOE) H
nosioBoe. Buael  0ecrnonoro  pa3MHOXKEHHSA: IMOYKOBAHHUE,  CHOPYISLMS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkenue. [lomoBbie KieTKH, win rameTtsl. Meio3. Craauun
meno3a. [loenenne xpomocom B Meiose. KpoccuHrosep. buonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO IIpolecca. Mewo3 W €ro MeCTO B JKU3HCHHOM IIHKJIC
OpPraHHU3MOB.

[IpenzapoasimeBoe pazButue. ['ameToreHes y ;KHUBOTHBIX. [10710BbIE KeEIE3HI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeToK. Cnepmarorenes u oorere3. CTpoeHune
MOJIOBBIX KJIETOK.

OmnofoTBOpeHre U AMOpPUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CHocoObl
OIUIOIOTBOPEHUS: HApy ) HOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOPHOIOTHS — HayKa
O Ppa3BUTUU OpraHu3MoB. Mopgocenes — 00Ha U3 21A8HLIX NpodIem
ambpuonocuu. Kouyenyus mopgpocenoé u mooderu mopgoeeneza. Cramuu
AMOpHOreHe3a )KMBOTHBIX (Ha mpuMepe Jirymku). Jpoodnenue. Tunbsl npobieHus.
Hemepmunuposannoe u Hedepmunuposannoe OpoobaeHue. bracmyna, munwi
onacmyn. OcoOESHHOCTH JAPOOJICHUS MIICKOMUTAIONIUX. 3apOJIBIIICBBIC JTHUCTKH
(ractpynsuus). 3akiaika OpraHoB U TKaHEHN W3 3apObIIIEBBIX JTUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (IMOpPHUOHATbHAS WHIIYKIIHS).
3aknajka IUTaHa CTPOEHUS KUBOTHOTO Kak  pe3yjbTaT HMEepapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BinusHue Ha >MOpHUOHAIBHOE PA3BUTHE PA3IUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pa3Butne xuBOTHBIX. IlocTamOpuonaneueli mepuon. Ilpsimoe u
HenpsiMoe pa3Butue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX U



MMO3BOHOYHBIX JKMBOTHBIX. DHOJIOrMYECKOE€ 3HAYCHUE NOPSIMOrO M HENPSIMOro
pPa3BUTHS, UX PACOPOCTPAHEHHUE B Mpupoje. Tumbsl pocra KUBOTHBIX. DakTOphI
PEryJIAINU POCTa KUBOTHBIX U yenoBeka. CTaauu MOCTAIMOPUOHATBHOTO Pa3BUTHUS
y ’KMBOTHBIX U 4enoBeka. [leproibl oHTOreHes3a yenoneka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHoxenne u pasButue pacteHui. ['amerodutr m crnopodurt. Meiio3 B
KU3HEHHOM 1MKjie pactenuit. OOpas3oBaHue cmop B IIpoliecce Meio3sa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
opranu3moB. JIBoifHOE OIIOIOTBOPEHHE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHue u
Pa3BUTUE CEMEHU.

MexaHu3MBbl PEryJISIMA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCcTpaL UK

[Toptpetsr: C. I'. Hapamms, X. [lIneman.

Tabmuupr u cxembl: «BereraruBHoe pa3MHOXkeHUe», «Tumbsl Oecnosioro
pa3sMHOXeHUsA», «Pa3MHOXEHHE XJIaMUIOMOHAIbD», «Pa3mMHOXEHHE 3SBIJICHBDY,
«Pa3MHO)eHue TuApbD, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH M criepMaTo3oniay, «OCHOBHbIE CTaauu OHTOreHesa», «lIpsmoe u
HenpsiMoe pas3Butue», «Pa3Buthe Maiickoro xyka», «Pa3zButue capaHumy,
«Pa3BuTne JATymKkuw», «/[BOMHOE OILUIOAOTBOPEHHUE Y LIBETKOBBIX PACTECHUIY,
«CTpoeHune ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

OOopynoBaHMe: CBETOBOM MHUKPOCKOI, MUKpPOIpEnaparbl SHUIEKIETOK |
CIIEpMaTO30UI0B, MOAENb «L[UKI pa3BUTHS JIATYIIKI.

JlabopaTopHas padora «l3yueHne cTpoeHHUs MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKponpenaparax».

IIpakTuyeckasi padora «BbisiBIEHME NPHU3HAKOB CXOJCTBA 3apOAbIIIEH
MMO3BOHOYHBIX KUBOTHBIX).

Jlabopatopuas padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS  BBICIINX
PacTECHHIN.

Tema 11. I'eHeTHuka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYMBOCTH
OPraHNu3MoB

Hcropust craHOBNEHUS W pa3BUTUS TEHETHKW Kak Hayku. PaGoter T
Menpens, I'. ne @pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Paboter H. K. KonerioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKUE MOHITUS U CUMBOJIBL. | OMOJIOTUUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JTOMUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UI0Ta, TETEPO3UT0Ta, YUCTAsl TUHUSI, THOPU/IBI, TEHOTHTI, (PEHOTHTI.
OcCHOBHBIE ~ METO/ABl  TCHETHKU: THOPUIIOIOTHYECKUU,  LHUTOJOTHUYECKUMH,
MOJIEKYJIIPHO-TE€HETUYECKHIA.

JdeMoHcTpauuu



IToprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenxo, H. B.
Tumogees-PecoBckuid.

TaOmuips! 1 cxemsl: «MeTo1bl TeHETUKNY, « CXEMBbI CKPEILIMBAHU.

JlabopaTtopnas pabGora «Jlpozopmia Kak OOBEKT TI'€HETHUYECKUX

HUCCICIOBAaHUIN.
Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBeiii 3akoH MeHaens — 3akKoH

eanHoo0pa3usi THOpPUAOB mepBoro nokoseHus. [Ipasmino gomMmuuupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paculelUIeHus MpU3HaKoB. L{UTOnornmueckne OCHOBBI
MOHOTHOPHUIHOTO CKpelBaHus. ['unores3a 4ucToTh ramer.

AHanmsupyroniee ckpemupanue. [[poMexyTOUHbIN XapakTep HACIECAOBAHU.
Pacuierienre npu3HakoB PU HENTOJITHOM JIOMUHUPOBAHUH.

JurnbpuaHoe ckpeuBanue. Tpetuii 3akoH MeHens — 3aKOH HE3aBUCHMOT0
HacleJOBaHUsl ~ Npu3HaKkoB.  lluronornueckue  OCHOBBI  AUTHOPUIHOTO
CKpELIMBaHHUSI.

CuemienHoe HacnenoBanue npuszHakoB. Pabotel T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAy I'e€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

I'eneTnka nosra. XpoMOCOMHBIN MEXaHHU3M ONPEACIICHUS 1T01a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBINM M reTeporaMeTHbId 1oji. ['eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'eHoTun kak uenoctHas cucrema. [imeroTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIM aiuienu3M. B3auMoJencTBUE HEaUICNbHBIX T'E€HOB.
Kommniementapuocts. Onucras. [lomumepust.

['eHeTYEeCKMM KOHTPOJIb PA3BUTHSI PACTECHHMM, XUBOTHBIX M YEJIOBEKa, a
TaKKe (PU3UOJOTHYECKUX TPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIIHM.
['eHeTnueckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJICUCTBHS «XO35UH
— TapasuT» U «XO35MH — MHUKpOOMOM». ['eHeThyeckue acreKTbl KOHTPOJsS M
WU3MEHEHUS HACJIEeICTBEHHOW MH(OpMAMU B TOKOJICHHUX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[Toptpersl: I'. Mennens, T. Mopras.

Tabmuupr u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Mengens», «Tpetuit 3aKoH
Mennens», «AHanu3upyrollee ckpenBanuey, «HernomaHoe IOMHUHUPOBAHUEY,
«CrernjeHHoe HacleJJoBaHUE TPHU3HAKOB Yy apo3odwmiby, «['eHeTuka momay,
«Kapuotunn yenoBeka», «Kapuotun paposzodunery, «Kapuotunm nOTHIB,
«MHOXECTBEHHBIN aJlIeIn3M», «B3auMoaecTBHUE T€HOBY.

O6opynoBanue: MOAENIb IS JACMOHCTpAllMd 3aKOHOB €IHMHOOOpa3us
rHOpUJIOB TIEPBOTO TIOKOJICHHWSI W PACHICIUICHUS TMPU3HAKOB, MOJEIb IS
JIEMOHCTpPAllMM 3aKOHA HE3aBUCHMOTO HAcCJEJOBAHUSA NPU3HAKOB, MOJEIb IS
JEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS NPHU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jpo3zoduinay.



IIpakTuueckas padora «l3ydyeHue pe3yiabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IlpakTuyeckass  pabdora  «/3ydeHme  pe3yabTaTOB  JAWTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3akoHOMEpPHOCTH UBMEHYHUBOCTH

B3aumogeiictBue reHotuna u cpeabl npu  GopmupoBaHuM (PeHOTHUIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIE NMPU3HAKUA. Buasl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Moaudukanonsas W3MEHYMBOCTh. Ponb  cpenbl B GopMHpOBaHUU
MOAU(PUKAIIMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MoAu(HUKAMOHHON
V3MEHYHUBOCTH.

I'enoTMnMueckas U3MEHYMBOCTh. CBOMCTBA FEHOTUITUYECKON U3MEHUHBOCTH.
Buibl reHOTUNTHYECKOM M3MEHUYUBOCTH: KOMOMHATUBHAS, MyTallMOHHASL.

KomOunaTuBHass u3MEHYMBOCTH. Meii03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. P0OJIb KOMOMHATUBHON U3MEHUUBOCTH B CO3/IaHUU
TEHETUYECKOTO Pa3HO00pa3us B Mpejiesiax OJHOTO BU/IA.

MyTanmoHHass W3MEHYMBOCTh. BHIbl MyTalnuil: TEHHBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUUPOBAaHHbIE MyTauuu. SnepHeie u
nUATOoIUIa3MaTuyeckue myrtanuu. Comatndeckne M moJioBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUsS MyTaluid. MyTareHbel W WX BIWASHUE Ha OpraHUu3MBL.
3aKOHOMEpPHOCTH MYTAllMOHHOIO IMpolecca. 3aKOH TOMOJIOTMYECKUX pPSIOB B
HacienctBeHHo m3MenunBoctd (H.U. BaBunor). BHesnepHas M3MEeHYMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa u 3SNULEHOMUKA, POJb SNULEHEMUYECKUX (HAKmMopos 8
HACIe008aHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOS.

JleMoHCcTpaL UK

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuuplt u  cxeMbl: «Buabl  u3MeHUMBOCTHY, «MoaudpuKaMoHHAS
W3MEHYUBOCTHY, «KomOuHaTuBHas W3MEHYHUBOCTHY, «Metio3y,
«OmnogotBopenuey, «I'eHeTnueckue 3a00eBaHus YeI0oBeKa», « Buapl MmyTaruiiy.

O6opynoBanue: KUBbIE U TepOapHBIC IK3EMIUIIPhl KOMHATHBIX PacTeHUH,
pucyHku (pororpadun) KUBOTHBIX C PA3TMIHBIMUA BUJAMU HU3MEHYHBOCTH.

JlabopaTopHas pabora «HccnegoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psjga U
BAPUALIMOHHOU KPUBOM».

IIpakTuyeckass paGora «Myrtauun y apo3oduibl  (Ha TOTOBBIX
MUKpOTpenaparax).

Tema 14. I'eneTuka 4esioBeKa

Kapuorun yenoseka. MexayHapoaHas IIporpamma HCCIENOBAaHUS T€HOMa
yenoBeka. MeToabl  M3yd4eHUs ~ IEHETMKM  YEJIOBEKA: T'€HEaIOTMYECKUU,
ONMM3HEIIOBLIM, LIMTOr€HETUYECKHUH, MOMYJISIHUOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUUECKHA. CoBpemeHHOE ONPENICIICHHE TEHOTHUIIA:



MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[1I[P-ananu3a. HacneacTtBenHbie 3a001€BaHUs YeIOBEKA. [ '€HHbIE K XPOMOCOMHBIE
OoJie3HU 4YenoBeKa. boye3HM ¢ HAcIEACTBEHHOW MpeapacroiioKeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKH B MPEAOTBPAIICHUN U JICUCHUH T€HETUUYECKHUX
3a0o0yieBaHUN 4YenoBeka. MeauKo-TeHEeTUUeCKOe KOHCYNIbTHpoBaHHE. CTBOJIOBbIC
KJIETKU. [IOHSATHE «T€HETHYECKOTO Ipy3a». JTUUYECKUE aCHEKThl UCCIECAOBAHUN B
00JIaCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

I'eHetndeckue GakTOphl TOBBIICHHOW YYBCTBUTEIBHOCTH HYEJIOBEKA K
bU3UYEeCKOMY U XUMHYECKOMY 3arpsi3HCHUIO OKpYyKaromen cpenbl. [ eneTndyeckas
MPEAPACTIONIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JleMoHcTpaL UK

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToabl H3yUYEeHUs] T€HETHUKU
yesioBekay, «l eHeTnyeckue 3a00JI€BaHUS YETOBEKAY.

IIpakTnueckasi padora «CocTaBIE€HUE U aHATIU3 POJIOCIOBHOIN.

Tema 15. Cestekuiusi OpraHu3MoB

JloMecTukanust W cCeleKuus. 3apOoKACHUE CEJEKIMW W JOMECTUKAILUU.
VYuenue H. W. BaBunoBa o IleHTpax mnOpouUCXOXACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHUil. PoJib ceneknuu B CO3JaHUM COPTOB PACTEHUN W TOPOJ
*KuBOTHbIX. CopT, mnopoja, mTaMM. 3aKOH TOMOJIOTUYECKHX PAIOB B
HacleacTBeHHoOW wm3menHumBoctTH H. 1. BaBumoBa, ero 3HadeHue A
CEJIEKIIMOHHOU pabOThI.

Metonabl ceneKIMOHHOM paboThl. McKyccTBEHHBIM OTOOp: MacCOBBIA U
VHIWUBUYaJIbHBIN. DTamnsl KOMOMHAIIMOHHON CCIICKIIUU. HctwiTanue
mpou3BoAMTENIed MO TOTOMCTBY. OTOOp 1O TEHOTUITY C TIOMOIIBIO OIEHKH
dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanu3a JJHK.

McKkyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOM  paboTHI.
PagyanOHHBIN U XUMUAYECKUM MYyTareHe3 Kak MCTOYHHMK MYTALUU Yy KyJIbTYPHBIX
dopm opranu3moB. lcrnosib3oBaHME TEHOMHOTO PEIAKTUPOBAHUS W METOJIOB
pekomOuHanTHBIX JJHK 111 mosydeHus ucxoqHoro Marepuana Jjisi CEIeKIUH.

[Tonyuyenue MIOJINTUIOUOB. BnyTtpusnnosas ruOpuAn3aIus.
bnu3kopoACTBEHHOE — CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpellluBaHue, Wiu ayropuauur. ['erepo3uc u ero npuuuHbl. Mcmons3oBaHue
retepo3uca B ceneknuu. OtaanéHHas rudbpunuzanus. [Ipeogonenue Oecruioaus
MEXBHUAOBBIX THOpUIOB. J[OCTHMXKEHUS CEJEKIMH PACTEHUM U >KUBOTHBIX.
«3enénas pesonroyusy.

CoxpaHeHrEe UM U3YUYCHUE TEHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
WX JUKAX  poauWyed Uil CO3JaHUs  HOBBIX COPTOB W THOpPUIIOB
CEIIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp. M3yuenue, coxpaumenue u ynpasieHue
2eHeMUYECKUMU PeCcypCamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIIOBbIX HCUBOMHBIX 8
Yensax YayuuleHus Cyuecmeayrouux u cO30aHusl HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUYHBIX UCCAe008AHUL,
nepeoosvix uoell U nepCcneKmuHbIX MexHoaA02Ul.

JdeMoHcTpauuu



IToptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuupl 1 cxeMbl: «LleHTpbI NPOUCXOKAECHUS U MHOT000pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH OMOJOTHYECKUX PSAIOB B HACIEACTBEHHOW M3MEHUYMBOCTH,
«Metoppl cenekuumy», «OTnanénnas rudpuauzanus», «MyrareHes».

JlaGopaTopHasi padora «/3ydueHue cCOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ]
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydueHne METOI0B CEJIEKIIMN PACTCHUIN.

IpakTnyeckas padora «IIpuBrBKa pacTEHUI».

IKckypeuss «OCHOBHBIE METOIBI M JOCTHIXKEHHUS CEJIEKIIMM PACTCHHH H
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHILIHIO, MIJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO34HWCTBO, B JIaOOpPaTOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexnosorus U cuHTeTHYecKast OGHOJIOTHS

OOBEKThI, MCHOJIb3yeMble B OHMOTEXHOJIOIMH, — KIETOYHbIE M TKAHEBBIC
KYJIbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEPUCTHKA. TpaguuuonHas
OMOTEXHOJIOTHS:  XJIEOONEUYEeHHE, TMOJIYyYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOAENHe. MukpoOuosornuyeckuii cuHte3. OOBEKThl MHKPOOMOJIOTHYECKUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3aHre TEXHOJIOTUHA W MHCTPYMEHTOB LIEJICHAIPABICHHOIO M3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LIEJIBIO MOJy4EHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KalIMX HE BCTPEUAIOIIUECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Knerounas wnxkeHepus. MeToapl KylabTypbl KJIETOK M TKaHEH PAaCTEHUN U
#KUBOTHBIX. KpuobGanku. Comaruyeckas THOpUAM3ALMS W COMATUYECKHM
smOpuorere3. Mcronp3oBaHWE TaIJIONIOB B CENEKIMU pacTeHui. [lonyuenue

MOHOKIOHAIbHBLX anmumedl. Hcnonvzoeanue MOHOKNIOHAIbHBLX u
NOJIUKNIOHANbHBIX aHmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOIOTBOPEHUE.
PexkoHCTpyKIHMsT ~ AMUEKIETOK M KJIOHUPOBAHME  JKUBOTHBIX.  Meron

TPaHCIUIAHTAIIMU SIEP KIETOK. TexHonocuu 0300po6ieHus, Kyaibmueupo8anusl u
MUKPOKTIOHAILHO20 PA3MHONCEHUS CENbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpOMOCOMHass W T€HHasg WHXEHepHs. VICKyCCTBEHHBI CHUHTE3 T€Ha U
KoHCTpyHupoBanue pekoMOonHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTokeHuss W NEPCIEKTHBBI  XPOMOCOMHOM M TI€HHOW  UHXXEHEPUHU.
DKOJOrM4eCKHe U ATUUECKHUE TPOOJIEMbl T€HHOW NHKEHEPUH.

MenunuHckre ounorexHojoruu. IloctreHomHas mudpoas meauimaa. [11P-
JMarHocTuka. MeTa0oJIOMHBIA aHaliu3, TEeHOIEHTPUYECKUN aHalu3 MpoTeoMa
YEJIOBEKA ISl OLEHKM COCTOSIHHS €ro 310pOBbs. VICIOJIB30BaHHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OuounxeHepus sl pa3pabOTKU
(byHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEel COYeTaHWEM TEXHOJIOTHM TpEXMEpPHOro OMONMPUHTHHIAa U ckaddoaauHra
JUISL PELIEHUS 3a/1a4 IEPCOHAIM3UPOBAHHON MEULIUHBI.

Co3naHde BEKTOPHBIX BAaKIMH C IEJIbI0 OOecredyeHns: KOMOMHHUPOBAHHOM
3anuThl 0T BO3Oyauteneit OPBU, ycraHoBieHHE MOJEKYISPHBIX MEXaHHU3MOB



¢bynkuonupoBanus PHK-conepkamux BUpYyCOB, BBI3BIBAIOUINX 0CO00 OMacHbIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.
JleMoHcTpaL UK
TaOmuips! u cxemsl: «/cnoap30BaHNE MUKPOOPTaHU3MOB B IPOMBIILIEHHOM
IIPOU3BOACTBEY, «KieTouHass HHKEHepUa», «I €HHass HH)KEHEPUs».
JlabopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOTHID.
IIpakTuyeckas padora «llomydeHne MOJIOYHOKHUCIIBIX IIPOLYKTOB.
IKCKypeust «buoTexHONOrMs — BaKHEWMINAS MPOU3BOAUTENBHAS  CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE IIPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3sBUTHE 3BOJIOLMUOHHBIX INpeICTABJICHUNA B
onosiorumn

OomonuonHas Teopust Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUSA
napBuHu3Ma. JKU3Hb 1 Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBWKyIIM€e CUITBI 3BOJTIONUH BUIOB 110 Y. J[apBUHY (BbICOKAasi MHTEHCUBHOCTD
pPa3MHOXKEHUS OpPraHM3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunternueckoit Teopuu »sBomtounu (CTDI). HeltpanbHas
Teopust dBomound. CoOBpeMEHHas 3BOJIOLMOHHAs  OWoJorus. 3HA4YECHHE
HBOJIFOLIMOHHON T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCcTpaL UK

[Toptpetsl: Apucrtorens, K. JInnnen, K. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. lapsun, C. C. UerBepuxos, . 1. lImansraysen, /xx. Xonaein, /1. K.
beses.

Tabmuiet u cxembl: «Cucrema >xuBoil mpuponbl (mo K. Jlunuewo)»,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopMUPOBAHUS
MPUCIIOCOOJICHU y pacTeHud u >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. JlapBunHay, «Dopmbl O0pHOBI
3a cyuectBoBanue», «llopoasl romyoeit», «MHOroobpasue KyJabTypHBIX (HopMm
KarmycThl», «[lopoJpl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BUJIOB
(mo Y. [lapBuny)», «Cxema COOTHOUIEHHUS [BIXKYIIMX CHJI 3BOJIOLUNY,
«OCHOBHBIE NOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJFOLIUI.

Tema 2. MuKkpo3BoJIIOLHUS U €€ pe3yJIbTaThbl

[Tonynsiuus kKak 3JaeMeHTapHas eIUHHIA 3BOMOIUU. COBPEMEHHbBIE METO/bI
OLIEHKH TE€HETUYECKOT0 pPa3HooOpazus M CTPYKTypbl mnomyisiuil. M3meHnenue
reHo(oH/a TOMYJALMH KaK 3JEMEHTAPHOE OHBOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHeTrdeckoro paBHoBecus J[x. Xapnau, B. BaitnOepra.

OneMeHTapHbIe (aKTOpPHI (IBMIKYIIUE CHIIBI) SBOJIONMHA. MyTaIllMOHHBINA
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpelidp reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE UW3MEHEHWs 4YacToT ajuiened B  momyssinusax. O@dekt
ocHoBatelst. Dpgexm Oymuiiounoco eopaviuika. CHuUdCeHUe 2eHemuiecKo2o
pasnoobpazus: npuuunvl u creocmeus. llposenenue sgpghexma opetigha 2enos 6



oorvuwux u  manvlx  nonyaayusx.  Murpamun.  V30omAuus  MOMYJISIIMA:
reorpadudeckas (MpocTpaHCTBEHHAs), OMoJIOrudecKkast (pernpoayKTUBHA).

EcrectBennbiii oTOOp — Hampapisitomuid  gaktop dBogonHH. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMMA, CTAOWIM3UPYIOIIMMA,  pa3pbiBalOLIUil
(zm3pynTuBHbIi). IlonoBoit 0TOOp. BO3HMKHOBEHHE W HBOIOLUSA COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0IeHHOCTh  OPTraHU3MOB  KaK  pe3yiabTaT  MHKPOIBOJIOIUH.
Bo3HUKHOBEHHE  TPUCIIOCOONIEHMH y  opraHu3MoB.  ApoMopdo3bl U
uanoananrtanuu. [Ilpumepsl mpucnocobieHnii y opraHu3MoB: MOP(HOIOTHIECKHE,
dbusznonornyeckne,  OMOXMMHUYECKHE,  ToBeAeHYeCKne.  OTHOCHTEIBbHOCTh
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurepunm u cTpykrypa. BumooOpazoBaHue Kkak pe3yibTar
MUKpOdBOMIOIMU. M3omsiius — kimrodeBoil (pakTop BumooOpazoBanus. [lytu u
CrIocoObI BHJI000Pa30BaHMUS: ajuIonaTpu4eCcKoe (reorpaduueckoe),
CUMITATPUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE (momUIION IU3aIus,
rubpuau3anus). JJIMTeTbHOCTh BOIOIIMOHHBIX MTPOIIECCOB.

MexaHu3Mbl GopMUPOBaHUST OUOTOTHYECKOTO pa3HOOOpa3usl.

Pons sBONIONMOHHOW OMONOTMM B pa3palOTKE HAYYHBIX METOJ0B
coXpaHeHHs1 OMopa3zHooOpazusi. MUKPOIBOJIONUS U KOIBOJIIOIUS MMAPa3uTOB U UX
X0351€B. MexaHn3mMbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEM.

JleMoHCcTpaL UK

[Toptpetsi: C. C. UerBepukos, J. Maiip.

Tabmuupbr u cxembl: «MyTalMoHHAs W3MEHUMBOCTHY», «llomymnsinonHas
CTpYKTypa Buaa», «Cxema nposiBieHus1 3akoHa Xapan—BaiinOepray», «JIBmxkyiue
CHJIBI DBOJIIOIIMMY, «DKOJIOTHYECKAsT M3OJIAIMS MOMYJIAINN CeBaHCKON (openmny,
«l'eorpaduueckast U30JAIUS  JIMCTBEHHMIIBI CHUOUPCKOW U JIMCTBEHHUIIBI
naypckoiy, «llomynsiroHHbIe BOJHBI YUCICHHOCTH XUIIIHUKOB M XEepTB», «Cxema
JEUCTBUSL €CTECTBEHHOTO 0TOOopa», «DopMbl OOprOBI 3a CYyIIECTBOBaHUEY,
«HpycTpualibHbIN MenaHu3M», «/KuBble uckonaemsbie», «II0KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenymnpexaaromas OKpacka KUBOTHBIX),
«Dusnonornueckre amantanun», «lIpucrnocoOIEHHOCT, OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpykTypa BUAa B
npupoze», «Crnocobbl BumooOpa3zoBanus», «l'eorpaduueckoe BuUI00Opa3OBaHUE
TpEX BUAOB JIAHJBIMICH», «IKOJOTUYECKOE BHUI000pPA30BAHUE BHUIOB CHHHID),
«ITomumonasl pactenniny, «KamycTHo-peneqHbid THOPUT.

O6opynoBanue: repoapun pacTeHU, KOJIJICKIIMA HACEKOMBIX, Uydesa NTHUIl U
3Bepel C MpUMepaMHu pa3IUMYHBIX MNPUCTOCOOJCHUM, dYyuyesla NTUIl U 3Bepe
pa3HBIX BHJOB, TrepOapuu pacTeHU OJU3KUX BHJOB, O0OPA30BABIINXCS
Pa3IMYHBIMU CIIOCOOAMH.

JlaGopaTtopHasi padota «BbIsiBlIeHHE U3MEHYUBOCTH y 0COOEH OJTHOTO BUAAY.

JlaboparopHnasi padora «IIpucnoco0neHust OpraHu3MOB 1 UX OTHOCHTEJIbHAS
11E1eCO00Pa3HOCTDY.



JlabopaTopnas paGora «CpaBHEHHE BHAOB 1O MOP(POJIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJIIoLuUs H €€ pe3yJibTaThl

Mertoapl HW3ydyeHUsT Makpo3BOJMOIMU. llaneoHToIOrMYecKHe  METOJIbI
uzydeHus: oHBomonuu. llepexonnbie ¢opMbl U (UIOTEHETUYECKUE — PSIbI
OpraHU3MOB.

buoreorpaduyeckue meTonbl uzyudeHus sBoonuu. CpaBHeHHE (IOPHI U
dayHsl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emnu. Bumisi-
SHIAEMUKHU U PEIUKTHI.

OMOpPHOJIOTHUECKUE U CPaBHUTEIHLHO-MOP(HOIOTHYECKUE METOAbl U3yUYeHUs
IBOMIOLMHU. ['€HEeTMYeCKue MEXaHWU3Mbl 3BOJIIOLMHM OHTOI€HE3a M MOSBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OpraHbl.
PynumenTapHble  opraHbl M aTaBU3MbL.  MOJEKYJISpPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MATEMaTUYECKUE  METOAbl  M3YyYEHHs]  SBOJIOLHUU.
['omonoruunsle TeHbl. COBPEMEHHBIE METOJbl MOCTPOCHUS (PUIOrE€HETHYECKUX
JIEPEBHEB.

XPOMOCOMHBIE MyTall{ U 3BOJIOLNS TEHOMOB.

OOmre 3aKOHOMEPHOCTH (ITpaBWIIa) dBOONKA. [Ipuryun cmenvl QyHKyuUi.
HeoOpatumocTps 3BoonMu. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJTIOLIHH.

JdemoHcTpauuu

IToptpetst: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. I ekkelb.

Tabnuiel U cxeMbl: «DuioreHeTHUECKUN Psifl JIOMAIN», «APXEONTEPUKCY,
«3Bepo3yobie  smiepel»,  «Crerouedanb»,  «Punmodpute»,  «CeMeHHbIC
nanopoTHUKW», «buoreorpadguueckue 30HbI 3emimn», «Jlpeld KOHTHUHEHTOBY,
«Penmukthy, «HauanbHble CcTagud SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
XKUBOTHBIX», <« 'OMOJIOTMYHBIE M aHAJOTMYHbIE OpraHbl», «PyauMeHTbI,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa U IIHUMITaH3e», «l JTaBHBIC
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTH HBOJIIOLIUN.

OGopynoBaHue: KOJUIGKIIMU, TrepOapuu, MYJSKA HCKOMAeMbIX OCTaTKOB
OpraHU3MOB, MYJIS’KU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaeHne u pa3BuTHe KU3HU HA 3emJie

Hayunble THUMOTE3bl NPOUCXOXKIEHUSA KU3HM Ha 3emiie. AOHOreHe3 u
naHcrepmusi. [loHayuHble IpencTaBlIeHUs O 3apPOKJICHUU KU3HU (KPEalMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKICHU KU3HU U €€ onpoBepxeHue onbitamu O.
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOPraHUYECKOU 3BOJIIOLIUH. [LimanerapHas
(reoyoruueckas) SBOJIOIHUSA. XUMHYECKas SBOJIOIUA. AOHOTreHHBIH CHHTE3
opraHnyeckux BemectB u3 Heopranudeckux. Omeir C. Mwmmuiepa u I'. Opu.
OOpaszoBaHue mnoaumMepoB U3 MoHOMepoB. KoanepBatHas rumoreza A. W
OmnapuHa, runoTe3a nepsuyHoro OynpboHa J[>k. XomnaeiiHa, reHeTUYecKas TUnoTe3a



I'. Ménnepa. Pubosumer (T. Uek) m rumoresa «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIICTKH.

Ucropust 3emmm u Metonsl €€ u3ydeHus. Vckomaemble OpraHUYeCcKue
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U aOCOJIIOTHAS
reoXpOHOJIOTHUs. [ €0OXpOHOJIOrUecKas IKaia: S0HbL, 3Pbl, IEPUOBI, STIOXU.

HavaneHble 5sTanbel opraHuueckoil 3Boonuu. l[losiBneHne M 3BOJIOIMSA
NEPBBIX KJIETOK. DBOJIOLUUS MeTaboau3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJjor MEepBBIX HAa 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOTeHEe3). DBOITIOLUOHHOE MTPOUCXO0XKICHUE
BUpPYCOB. lIponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIEC ATamnbl ABOJIONMHU BBICHIMX pacTeHuil. OCHOBHbIE apoMOP(PO3bI
pacrennii. Bpixox pacrennii Ha cymry. llosiBIeHME CHOpPOBBIX pAacTeHHM H
3aBoeBaHMe UMM cymu. CeMeHHble pacTeHus. [IpOMCXOKIEHHE IBETKOBBIX
pacTeHUi.

OCHOBHBIE 3Tallbl 3BOJIIOIHUM KUBOTHOrO MHUpa. OCHOBHBIE apoMOP(O3bI
XKUBOTHbIX. BeHackas ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBble XOpaOBBIE KUBOTHBIE. JKH3HB B BOJE. DBOJIOLHS ITO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuii u pentwinil. [IpoucxokneHne MICKONUTAIOMUX U
ntul. IlpuHnun kimoueBoro apomopdosa. OcBoeHue OecrnOo3BOHOYHBIMU U
MTO3BOHOYHBIMHU KUBOTHBIMH CYLIH.

Paszputne xu3HM Ha 3emie MO dpaM U IEPUOJAM: apXel, MPOTEPO3OM,
najgeo3oi, Me3030i, KailHo30il. OOmas xapakTepUCTHKa KJIuMara u
reoJIOTMYECKUX IporeccoB. llosiBIeHHEe M pacuUBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMHpPAHUS — 3KOJOTUYECKHE KPU3UCHI mpouuioro. [IpuunHel u
CJIIEACTBUSA MAacCOBBIX BbIMHpaHH. COBPEMEHHBIM IKOJOTHYECKUN KPHU3HC, €T0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHo0Opa3us Ha 3emIie.

CoBpemeHHas cuctema opraHudeckoro mupa. [lpuHImnel kraccuduxauu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

JdemoHcTpanuu

[Toptpetsi: @. Pean, JI. Cnamnannanmy, JI. [Tactep, Y. . Meunukos, A. .
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muier 1 cxembl: «Cxema onbita @. Penny, «Cxema ombita JI. TlacTepa mmo
M3YUYEHHUIO CaMO3apoxJeHus xu3Hu», «Cxema ombita C. Musnepa, I'. Opm»,
«JTambl  HEOPraHWYecKoW  3BoroIUN»,  «['€oXpoHOJOrMYEeCcKass — IIKaay,
«HayanpHble 3Tanbl OpraHuveckor 3BoOIUNY, «CxeMa 00pa3oBaHuUsl 3yKapHOT
nyTéM cumouoreHesay, «Cucrema XKUBOW MpUponbD, «CTpoeHHe BuUpycay,
«Apomopdossl  pacteHuit», «Punnopute», «OIHOKIETOUYHBIE BOAOPOCIN,
«MHorokierounsle Bogopocian», «Mxm», «llanmoporHukmn», «l'oJ0ceMeHHbIE
pactenus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO
Mupay, «Apomopdossl XUBOTHBIX», «lIpocTeitmme», «KuiieuHonosocTHbIey,



«Ilmockue YepBUY, «YneHucToHoruey, «PEIOBI, «3E€MHOBOIHEICY,
«IIpecmbikaronuecs», «IItuupy», «Mnekonurarommue», «Pa3BuUTHE KU3HU B
apXxeuckou spey», «Pa3BuTHE KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
IaJIC030MCKOM 3pe», «Pa3BuTne KU3HU B ME3030UCKOM dpe», «Pa3BuTHE )KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPaY.

O6opynoBanme: repbapuud pacTEHUN PA3NMHYHBIX OTACIOB, KOJUICKITUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
WTJIOKOXKHX, CKEJEThl TO03BOHOYHBIX JKMBOTHBIX, Yy4della MTUL W 3BEpEN,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX HMCKOMAEMbIX, MYJSIKA OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryansnas gadoparopHas padora «MoaenupoBaHue onbIToB Musuiepa—
Opu 1o wu3yyeHuto aOMOTEHHOTO CHHTE3a OPraHUYECKHX COCJUHEHUN B
NEepBUYHOM aTMochepey.

JlaGopaTtopnasi padora «l3ydyeHHE W OINUCAHUE HCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTuueckas padora «/3ydeHne 0COOCHHOCTEH CTPOCHHSI PACTEHUMN
Pa3HBIX OTAEIOBY.

IpakTnueckas padora «3yyeHue ocoOEHHOCTEN CTPOCHUS MMO3BOHOUHBIX
YKUBOTHBIX.

Tema 5. Ilponcxo:kaeHue yeaoBeka — AHTPOINIOTeHe3

Paznensl u 3amaun antponosioruu. MeToabl aHTPOIIOJIOTHH.

CraHoBjIeHUE TPEACTABICHUN O MPOUCXOXKICHUM 4elIoBeKa. PenuruosHbie
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

CxoncTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMATUUYECKOE TOJIOKEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (hU3M0JIOTO-OMOXUMHUYECKHE,
noBeAeHYeckre. OTINYMS YEIIOBEKA OT KMBOTHBIX. [IpAMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBL.

JIBrxymue cuibl ((hakTopbl) aHTPOIIOTeHe3a: OMOJIOTMYECKHUE, COL[UANIbHBIE.
CooTHorieHue OMOJIOTUYECKUX U COLUATIBHBIX (haKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIC CTaauu aHTpororeHe3a. PanHue dYenoBeKOOOpa3HbIE 00E3bsSHBI
(TIPOKOHCYIIBI) ¥ paHHHUE TIOHTUBI — OOIIIME TTPEAKU YEIOBEKOOOPA3HBIX 00E3bsH U
JT0Jed. ABCTPAJONUTEKU — ABYHOTME NMPEAKU JIroaei. UelnoBeK yMelnbli, EepBbIe
W3TOTOBJIEHUS OPYIHMM TpyAa. UenoBeK NpsIMOXOASIIMNA Y NEPBBIM BBIXOJ JIIOACH
3a  mpenensl  Adpuku. YemoBek  reimenvOeprckuii  —  OOmMA  TIPEIOK
HEAHJEPTAJIbCKOTO YEJIOBEKA M UYEJIOBEKA Pa3syMHOro. YenoBeK HeaHIepTaIbCKHUI
Kak BUJ JIIOAEH XOJOAHOTO KJIMMara. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YeJOBEK, OCBOEHHE KOHTHMHEHTOB 3a TipeAenamu Adpuku.
[TasieoreneTrka v rajieOreHOMMKA.

DBOJIOLMST COBPEMEHHOTO uesoBeKka. EcrecTBeHHBbIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTanmoHHbli mipouiecc U nonumopdusm. IlonynsimoHHbIe BOJHBI,



nperid reros, murpanus U «3p(eKT ocHOBaTENs» B MOIMYJALUIX COBPEMEHHOIO
YEJI0BEKA.

UYenoseueckne pacel. Ilomatne o pace. bonbmme pacel: eBponeouaHas
(eBpa3miickasi),  aBCTpajlo-HETpoMJHas  (dPKBaTOpUaibHAasi),  MOHTOJOUHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTh paccerneHHsl 4YelloBeKa IO IUIaHETe.
EnuHcTBO  yenoBeueckux —pac. HayyHasg  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KaroleHd Cpebl.
Bnusnue reorpadguueckoil cpeapl W apeiida reHOB Ha MOPQOJIOTUIO U
(bU3HOIOTHIO YeTIOBEKa.

MexaucCIuIuInHapHbIE  METOAbl B (u3Wdyeckod  (OMOJOTHYECKOM)
AHTPOIOJIOTUM.  DBOJIOLMOHHAA  AHTPONOJIOTHS W MaJIEOAHTPOIOJIOTHS
YEJIOBEYECKUX MOMYJSINMKA. bHOCONMAIbHBIE MCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHcTpaL UK

[Toptpetst: Y. Jdapsun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.

TaOnuips! 1 cxembl: «MeTobl aHTPONOJIOTUNY, «['0JT0BHOI MO3I YETIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHBI», «CKEJIeT YeIOoBeKa U CKEJIET IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbID», «J[BUKYIIHE CHIIBI aHTPOIIOTEHE3a», « DBOJIOLMOHHOE
IpEBO  4YENIOBEKa», «ABCTpalonurek», «YemoBek  yMmensli», «YHemosek
IPAMOXOIAIIMIY, «JleHncoBckui yenoBek» «Heanaepraneup», «KpoMaHbOHIBD,
«IIpenku yenoBekay, « ITanbl IBOJIFOLUHN YETI0OBEKA», «Packl uenosekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTEeH, MPeIMETOB MaTepHalbHOMN
KyJIbTYphl ~TIPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTUH C
MUQOJIOTUYECKUMU U OHOJICCKUMM CIOKE€TaMH TMPOUCXOXKACHUS 4YeJIOBeKa,
doTorpaduu Hax0I0K NCKOMAEMbIX OCTaTKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIETh
yepena 4YeNloBeKa M 4Yepena IIMMIIAaH3€, MOJENb KHCTH 4YeJIOBE€Ka U KHUCTH
HIMMITaH3€, MOJENH TOPCA MPEIKOB YEJIOBEKA.

JlaGopaTtopnasi pabGora «/I3yueHue OCOOCHHOCTEH CTpOEHHsI CKeJeTa
YeJIOBEKA, CBSA3AHHBIX C IPSAMOXOKICHUEM.

IIpakTuyeckas padora «3yueHre 3KOJOTUUECKUX a/IaNTalli YeJIOBEKa.

Tema 6. Jxonorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CUCTEM C OKPY:Kalouel cpeaon

3apoxaeHue u pa3BuTHE dKojoruu B Tpyaax A. ['ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
9KOJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Meroabl sxonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B DKOJOTHH:
NpUpOAHbIE W JiabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKpY>Karolen Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00ATbHBII.

3HayeHHe DKOJOTMYECKUX 3HAHUW JUIA  4YeJOBEKa. OKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBA3EH uenoBeyecTBa ¢ npupoaou. dopmupoBanue
HKOJIOTHYECKOM KYJIbTYpPbl U SKOJIOTUYECKON IPAMOTHOCTH HACEJIECHUSI.

JeMoHcTpanun



[Toptpersr: A. I'ym6onbar, K. ®@. Pynee, H. A. Ceseprios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuibl 1 cxembl: «Pa3gensl sxomorum», «MeToabl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabopatopHas pabora «/3yyeHre METONOB SKOJIOTUYECKUX UCCIICAOBAHUID.

Tema 7. OpranusMsl 1 cpea OOUTAHUS

DKkoJyiornueckre GakTopbl U 3aKOHOMEPHOCTH UX AeicTBusa. Knaccuduxanus
HKOJIOTHYECKUX (DAKTOPOB: abMOTHYECKUE, OUOTHUECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH AEHCTBUs 3Koyornueckux ¢akropos. IIpasuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTb. OBpHUOUOHTHBIE M CTEHOOMOHTHBIE
OpPTraHU3MBI.

AbGuotnueckue ¢akropel. CBeT Kak »Kojorumyeckuid (akrtop. JleiicTtBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHU M JKMBOTHBIX IO OTHOIIEHHIO K cBeTy. CHUrHalmbHas poJib CBETa.
DOTONEPHUOIU3M.

Temneparypa kak skonorumdyeckuid Qaxrtop. [leiicTBue Temmeparypbl Ha
opranu3Msbl. [IoMKUIOTEpPMHBIE B TOMOMOTEPMHBIE OPTaHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.

Brnaxxnocts kak skojormyeckuit (axrtop. IlpucnocoOienus pacTteHud K
HoJIepKaHuo BoJgHOro OanaHca. Knaccudukanusi pacTeHM MO OTHOIIEHHUIO K
Bojzie. [Ipucnoco6nenrs KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOUTaHUS OPraHMW3MOB: BOJIHAs, HAa3€MHO-BO3AYLIHAas, MOYBEHHas,
rlyOMHHasT  MOANOYBEHHAs, BHYTpUOpPraHuW3MeHHas.  PU3NKO-XUMHUYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HbIX CpeJiax.

buonornueckne putMmbel. BHemHne m BHyTpeHHUE pUTMBI. CyTOYHBIE U
roJu4YHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HMU.

Kuznennsie Qopmbl opranu3zMoB. [loHsiTHE O JKHU3HEHHOW (Qopme.
JXKuzHeHHble POpMBI paCTEHUM: JepeBbsl, KYCTAPHUKH, KYCTApHUYKH, MHOTOJIETHHUE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI JKUBOTHBIX: THAPOOMOHTHI,
reo0HOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HH.

buotnueckne  ¢daxktopel.  Bumpl  OMOTHYECKHMX  B3aMMOJCHCTBUI:
KOHKYPEHLHUsI, XUIIHUYECTBO, cuMOK03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyaJlu3M, KOMMEHCAIM3M (KBapTHUPAaHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJEUCTBUS  (Tomuueckue,  Qopuyeckue, ¢dadbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aMMOJICHCTBUU [IJIl CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
obOutanus. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHUS.

JdemoHcTpanuu

Tabmuiel U cxeMbl: «Okojoruueckue (aktope», «CBETOBOW CHEKTPY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TennoKkpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpempl OOuTaHUS OpPraHU3MOBY», «DBHOJOTHYECKUE PUTMBDY,



«Kuznennvie  ¢opmbl  pacteHmit», <« Ku3HeHHbIEe ~ (QOPMBI  JKUBOTHBIXY,
«IKOCHCTEMA MUPOKOJIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTIO Jieca», «llenun
nuTaHus», «XumHudectBo», «llapazutuam», «KonkypeHuus», «CuMOnos»,
«KommeHcanuzmy.

O6opynoBanue: repOapu pacTeHU M S>KUBOTHBIX, MPHUCIIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX OSKOJOTUYECKHX (PAaKTOPOB, TepOapwy CBETOIIOOUBHIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJNIOOWBBIC, TCHEITIOOMBBIC H
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIUU TEIIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYUBBIX PAaCTEHUM, Yydena NTHIl U 3Bepei, repoapuu
pacTeHul, OTHOCSIMMXCA K TuUrpoduraMm, Kcepodpuram, mMe30puTaM, KOMHATHBIC
pacTeHUsI JAHHBIX TPYII, KOJUICKIIUHA >KUBOTHBIX, OOUTAIONIMX B Pa3HbIX Cpeaax,
repbapuri M KOJJIGKIIMM PACTEHUW W IKUBOTHBIX, OO0JaJaOUIUX YepTaMU
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCJIOBHMA JKU3HU, TepOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3JIMYHBIX YKU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

Jlaboparopnasi pabGora «BbisiBieHHE NpPUCTIOCOOIEHUNA OPraHU3MOB K
BIIMSTHUIO CBETA».

JlaGopaTtopnasi pabora «BbIsiBIeHHE TPUCIIOCOOJICHUII OpPraHu3MOB K
BIIUSIHUAIO TEMIIEPATYPBI».

JlaGopaTopHasi paboTra « AHATOMHYECKHE OCOOCHHOCTH PACTEHUI U3 pa3HbIX
MeCT OOUTaHUS.

Tema 8. Dxos10rusi BUJI0B U MOMYJISIUIA

DKOJIOTUYECKUE  XapaKTePUCTHKHU INAIE 1112078 [Tonynsiuusa  kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, PU3NIECKUX OApbEepPOB U
0COOEHHOCTEW OMOJIOTHH BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJISIIUU: YHUCICHHOCTh, IUIOTHOCTb,
BO3pDaCTHAas M IIOJIOBasi CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

Dxonoruyeckass CTpykrypa nomyiasund. OUneHKa YWCIEHHOCTH TOMYJIALH.
JlnHaMuka momyJaiuyA U €€ perysisiuvs. bUOTHYEeCKUH MOTEHIMaNl MOIMYJISIUY.
MonenupoBanue TMHAMUKH Tonysisinuu. KpuBble pocTa YUCIEHHOCTH MOMYJISALUH.
KpuBbie BbDKUBaHMS. Perynsius YWUCIEHHOCTH TMOMYJSAIUNA: poib (HaKTOPOB,
3aBHCSIINX M HE 3aBUCAIINX OT INIOTHOCTH. DKOJIOTHYCCKUE CTpAaTEru BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKojormyeckod Humie Buaa. Mecroobutanue. MHOTOMEpHas
MoJzienb Kkosiornueckon Humm JIx.M. XartumHcoHa. Pasmepbl 3konornueckou
Huiy. [ToTeHunanbHas U peaaTn30BaHHAas! HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BHAbBl M HUX >KU3HEHHbBIC
CTpaTeruu. JKOJOTUUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpalui >KUBOTHBIX. buosoruueckue
WHBA3UH 4yKEPOJHBIX BUJOB.

JeMoHcTpanun

[Toptpert: k. . XaT4nHCOH.



Tabmuubr u  cxeMbl: «ODKOJOTHYECKHUE XAPAKTEPUCTUKH TOMYJISIIAN,
«[IpocTpaHcTBeHHasT ~ CTpyKTypa MOmynsiuu», «Bo3pacTHbie  mHpaMuibl
nomynsiiun», «CKOpPOCTh  3acelieHHsT TIOBEPXHOCTH  3eMIIM  Pa3IuIHBIMHU
opranuzmammn», «Mogenb 3xonorudeckort Humm . M. XaTunHcoHay.

Ob6opynoBanue: Tepoapuu pacTCHHMA, KOJIJICKITUN KUBOTHBIX.

JlabopaTopnasi padora «IIprcrnocoOneHus CEeMsIH PACTEHUI K PACCETIECHUIO.

Tema 9. JkoJ10rHUsI CO00IIECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3s u ero crpykrypa. CBA3M MEXIy
OpraHu3Mamu B OMOIIEHO3E.

Okocuctema kak oTkpeiTasg cuctema (A. JIkx. Tencnum). OyHKIHOHAIBHBIC
OJIOKM OpPTaHW3MOB B JKOCHUCTEME: IPOIYICHTHI, KOHCYMEHTBHI, PEIYyIICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue menu u ceTd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wbl B 9KOCHCcTEMax. KpyroBopoT BeliecTB U MOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  MOKa3aTead  JKOCUCTEMBI. buomacca u  mpoaykius.
DKOJIOTUYECKHE TTHPAMUIBI YUCEN, OMOMACCHl M SHEPTHH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpouixu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cykueccuu. llepBuunbie U
BTOPUYHBIE CYKIIECCMM W WX NPUYMHBI. AHTPOTNOTE€HHBIE BO3JICUCTBUS Ha
cykneccuu. KnmnmakcHoe coobiiectBo. bruopasnoobpasue v nojHoTa KpyroBopoTta
BEII[ECTB — OCHOBA YCTOMYNBOCTU COOOIIIECTB.

[TpupoaHbIE IKOCUCTEMBI. DKOCUCHEMbL 03EP U peK. IKocucmemvl Mopel u
oKeanos. Ikocucmemvl mMyHOp, 1eco8, cmenetll, NyCnvlHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocuctema. ArponeHos3. Paznuums
MEXy aHTPOIIOTEHHBIMH U TIPUPOTHBIMHU SKOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opojackas
bnopa u ¢ayna. CuHaHTpomuzainus Tropojickoil ¢ayHbl. buosorundeckoe u
X035 CTBEHHOE 3HAUECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aK0OHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHI OPTaHW3MOB B
aKocucTeMax. Ponb kackaonoz2o sgpgexma u 6uU008-30upuramopos (Kirouesvix
61008) 6 DyHKYUOHUpOoBaHuu 3Kocucmem. IIepeHoC FJHEPTHH U BEIIECTB MEKITY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, MOIYJISIIUN U IKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmbt  6030elicm8uss  3a2pA3HEHUll  pPA3HLIX ~ MUNO8  HA
CYOOPeaAHUBMEHHOM,  OP2AHUSMEHHOM, NONVIAYUOHHOM U  IKOCUCMEMHOM
VPOBHSX, OCHOBbL IKONO2UHECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20 B030€UCEUSL.
MeTo1010THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JdemoHcTpanuu
[Toptpet: A. . Tencnu.
Tabmumsr u cxembl:  «CtpykTypa  OuoueHoza»,  «IDKocHUCTeMa

HIMPOKOJIMCTBEHHOIO Jiecay, «IKOCUCTeMa XBOMHOIO Jieca», «DyHKIMOHAIbHbBIC
IPYIIBl OPTaHU3MOB B 3KOcUCTeMe», «KpyroBOpOT BEIIECTB B IKOCHUCTEMEY,
«llenn mutanus (macTOUITHAS, TETPUTHAS )», « IKOJIOTHUECKAs TUPaAMUA YUCEID»,



«JKoNIoTUYECKass mUpaMuaa Ouomacchy, «IKOJIOTHUYECKas MUpaMHIa YHEPTUN»,
«O0pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCe
noxkapa», «J9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
SHEpPruM B arporeHose», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia MITUIT |
3Bepeil, repdapuu KyJIbTYpHBIX U TUKOPACTYIIUX PACTEHUH, aKBapUyM KaK MOJEIIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onvcanue ypoo3KOCUCTEMBD».

Jlaboparopnasi pabGora «/3ydyeHue pa3HOOOpa3usi MEJIKUX [OYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

JIKcKkypeusi «IKCKypcus B THUIHMYHBIA OHMOreoleHo3 (B 1yopaBy, OepesHsIK,
SJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeHusi «DKCKYpCUSI B arpodKocUcTeMy (Ha MOJie WM B TEIUIMYHOE
XO035UCTBO)».

Tema 10. buocdepa — riiodanbHast IKocHcTeMa

buochepa — oOmemnanerapras o0osiouka 3eMid, TI€ CYIIECTBYET WU
CyllleCTBOBaJia U3Hb. PazBuTue npeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. Obnactu 6uocdepst u e€ cocras. XKupoe
BEILECTBO OMOchephl U ero PyHKIUU.

3aKOHOMEpPHOCTH CyLIecTBOBaHUs Omocdepsl. OcoOeHHOCTH Onochepsl Kak
r100anbHON PKOCUCTEMBI. JlMHaMu4eckoe paBHOBecHe B onochepe. KpyroBopoTsl
BEIIECTB U OMOTEOXMMHUYECKHE IUKIBI (YIiieposaa, a3oTa). PUTMHUYHOCTG sSIBIEHUN
B Ouocdepe.

3oHanbHOCTE OMocdepnl. Ilonarne o Omome. OCHOBHBICE OHOMBI CYIIIH:
TYyHJIpa, XBOMHBIC Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHbI,
MyCTBHIHU, TPOMUYECKHUE JIeCa, BBICOKOTOPhs. KiumaTt, pacCTUTENbHBINA U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U (PYHKIIUS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO NMOTEHIMANIA U
onocdepHbIX PYHKIUH.

JleMoHCcTpaL UK

[Toptpetsi: B. Y. Bepnaackuii, 3. 3rocc.

Tabmumer u cxemol: «I'eochepsr 3emim», «KpyroBopor azora B mpupoje»,
«KpyroBopoT yriaepona B npupozae», «KpyroBopor kuciopoma B mOpupoaey,
«KpyroBopoT Boabl B mipupoje», «OCHOBHbIE OMOMBI Cyminy, «KnummaTudeckue
nosica 3emsin», «TyHnpay», «Taitray, «Cmemanunbiii jgecy, «llIupokonrcTBeHHbIN
necy, «Crenby, «CaBanHay, «Ilyctbinsay, « Tponudeckuii jiecy.

O6opynoBanue: repbapun pacTeHUN pa3HbIX OMOMOB, KOJIJICKIIUN KUBOTHBIX.

Tema 11. YestoBek U OKpY:KaIOUIAA CPeA

DKOJIOTUUECKHE KPU3UChl M HMX NpUYMHBL. BoszaelcTBue uyenoBeka Ha
ouocdepy. 3arpssHeHre BO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHre KiumMara.



AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN M XKUBOTHBIM Mup. OxpaHa
pPacTUTEIBHOTO M >KUBOTHOTO MHUpa. OCHOBHBIE MPUHIUIBI OXPaHbl MPUPOIBL.
Kpacusie kHuru. Oco0o oxpansemblie mpupoansie Tepputopun (OOIIT).
Borannueckue caapl ¥ 300J0THUECKHUE MTAPKU.

OcCHOBHBIE TPHUHIMIIBI YCTOWYMBOTO Pa3BUTHUSl YEJIOBEUECTBA U IMPHUPO/IBI.
PanvonanbHO€  MPUPOJIONOJIL30BAaHUE M COXpaHEHUE  OMOJOTUYECKOTO
pazHooOpazus 3emiu. OOmIKME 3aKOHOMEPHOCTH TJIOOAIBHBIX HKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €T0 BEPOATHBIE TTOCIECTBUA.

Pa3BuTHe METOJOB MOHHUTOPWHTA PAa3BUTHUS OMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemmuvie UCCIe008aHU nepexooa K pecypcocbepezaroujei u
KOHKYPEHMOCNOCoOHOU  3Hepeemuke.  buonocuueckoe  pasznoobpaszue u
ouopecypcol. Hayuonanvhvie ungopmayuonuvle cucmemsl, obecneyusaroujue
docmyn K uH@opmayuu no COCMOHUIO OMOEIbHBIX U008 U IKocucmem. OCcHoBbl
sKopeabunumayuy Kocucmem u cnocobvos 60pvOvLL ¢ OUONOBDENHCOCHUIMLU.
Pexoncmpyxkyusa mopckux u HazemHvlx IKOCUCTEM.

JleMoHcTpaL UK

Tabmuupr W cxembl:  «3arpsi3HEHHE  atMocepb»,  «3arps3HEHHE
ruapocheps», «3arps3HeHre 1ouBbl», «llapHukOBBIM 3pdexT», «Ocobo
OXpaHsSEeMbIE IPUPOIHBIC TEPPUTOPHI», «MOIETHN YIPABIIEMOTO MUPA.
Oo6opynoBanue: (ortorpaguu oxpaHsEeMbIX pacTeHUl M KUBOTHbIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.



IITAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTN HA YPOBHE (YIVIYBJIEHHBIN YPOBEHD)
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JJUYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro oOmero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType IMYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MPOTrpaMMBbI 10 OMOJIOTUH
BBIJICJICHBI CIIEYIOIINE COCTABJISIONIME: OCO3HAHME 00YyYarouuMUCI POCCUMCKON
IPAXKIAHCKON HJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOINpPENENECHUIO, Haluyue Mmomugayuu K OOydeHUI0 OHOJIOTHH,
yeneHanpasieHHoe pa3eumue BHYTPEHHUX YOEXKICHUN JMYHOCTA Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTUSA OHOJIOTHYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYaIOIINXCSI PYKOBOJICTBOBATHCSI B CBOCH
JEATEIIbBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYUIUMHU CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, HAAUYUE HNPABOCOZHAHUS — DKOJOTHYECKOU
KYJIbTYPBI, CHOCOOHOCMU CIABUMb TIETH ¥ CTPOUTD )KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI IO OUOJIOTHH JTOCTUTAIOTCA
B EIUMHCTBE Y4Ye€OHOW M BOCHUTATEIBbHOW JEATEILHOCTHU B COOTBETCTBUU C
TPAJUIIUOHHBIMUA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT IMpOIIECCaM CaMOIO3HAHUS, CaMOBOCHHUTAHUSA U
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEH TMO3ULMUA JHUYHOCTH, NATPUOTHU3MA U
YBaXKEHUS K 3aKOHY U MPABOMOPAJZIKY, YEJIIOBEKY TPYy/a M CTapUIEMy IMOKOJICHHIO,
B3aMMHOTO YBaXKCHHUsI, OEPEKHOrO OTHOIICHUS K KyJIbTYPHOMY HACJICAUIO H
TPAAUIMSAM MHOTOHAIMOHAJIBLHOTO Haponaa Poccuiickont denepanuu, Npupoae u
OKPY>KaIOIIEH Cpee.

JIndHOCTHBIE pE3yJbTaThl OCBOCHMS YyueOHoro mpenmera «buomorus»
JIOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIIUXCs PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIUEH JIUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  YOEKICHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIIMPEHUE KXU3ZHEHHOTO
OMbITA U OMbITA JAEATEIBHOCTA B MPOLIECCE peaU3allid OCHOBHBIX HAIMpPABJICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIbHOCTH IIPU CO3JaHHUU
y4€OHBIX MPOEKTOB, PEIIEHUH y4eOHBbIX M MO3HABATENIbHBIX 3a/a4, BBIIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3HUIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOUX JICUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHbIX, TIO3HABATEIbHBIX M HCCIEAOBATENbCKUX 3aJad, YBaXKUTEIBHOIO
OTHOIIEHUS! K MHEHUIO OIIMOHEHTOB MpU OOCYXJACHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOM ACSATEIBHOCTH;

2) MaTPHOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU VJICHTUYHOCTH,
NMaTpuoOTU3Ma, YBaXXEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTU IEpE.l
PonuHol, ropmoctm 3a CBOM Kpad, CBOK PoauwHy, CBOM S3BIK U KYyJbTYpY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHUUCKMX YUYEHBIX B CTAHOBIICHUE U
pa3BuUTHE OWOJOTHMU, TMOHUMAHUS 3HA4YCHHS OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBA;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3ammTte OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAB0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUSI:

OCO3HaHUE JyXOBHBIX LIECHHOCTEN POCCUMCKOTO HApOa;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUSA, HTHUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallUI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJla B TIOCTPOCHHE YCTOWYMBOIO OYyIyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POJIUTEIISIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TMPUHATUS I[IEHHOCTEM CEMEWMHOM JXU3HU B COOTBETCTBUHM C
TpaauuusMHu Hapos1oB Poccuu;

4) 3cTeTHYeCKOro BOCITATAHMA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIHOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHMMAaHUE 3MOIMOHAIIBHOTO BO3JICUCTBUS AKUBOW MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHAaX HUCKYCCTBA, CTPEMIICHUE
MPOSIBIISATH Ka4€CTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHusi, GOpMUPOBAHUA KYJIbTYPbI 310POBbS U
IMOLMOHAIBHOI0 0JIATONOJIYYHS:

MOHUMAHUE W peanu3alus 30pOoBOro u Oe3omacHoro oOpasza KHU3HU
(3m10poBO€  TUTaHHME, COONIOJEHHME TUTHEHUYECKUX TPaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXHUM 3aHATUH U OTAbIXa, peryispHas ¢uznyeckas



aKTUBHOCTH), OEpPEKHOTrO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHUMAHWE LEHHOCTU TPaBWJI HWHJMBUAYaAIbHOTO U  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3[0POBBIO U KU3HU JIIO/ICH;

OCO3HaHMWE IMOCIEACTBUN W HENPUSITUS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

6) TPyI0BOTr0 BOCTIUTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCcTBa, TPY10JII00HE;

FOTOBHOCTh K AKTHUBHOM ACSATEIBbHOCTU TEXHOJIOTMYECKOM W COLMAIBHOU
HaIpaBJICHHOCTU, CIOCOOHOCTh MHULIUUPOBATH, IJIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEPEC K pa3IMyHbIM cepaM MpodecCHOHANIBHON ACATEIBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUI0O M CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) HKOJOTHYECKOT0 BOCHUTAHUS:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIICHUE K MPUPOAE KAaK HCTOYHUKY
JKW3HH Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHSI HKOJOTMYECKON KyJIbTYpbl: MNPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB H OLEHKM WX BO3MOXHBIX TMOCIEACTBUM IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHHWE TJI00aJBLHOTO XapaKTepa IKOJIOTHMUYECKHX MpoOjeM M MmyTed HuX
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU HW3YYECHUU OUOJIOTHH
3HaHWS W YMEHUS TIPU PEIICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOOIOIb30BaHUEeM  (COONIOACHUE  TPaBWJI  TOBEACHHS B TMPUPOJIE,
HalpaBJICHHBIX HAa COXpaHEHHWE pAaBHOBECHS B HKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCUCTEM, Orochepbl);

AKTUBHOE HEMPUATHUE JICUCTBUHM, TMPUHOCIIIUX BPEI  OKPYKAIOMIECH
MPUPOJIHON Cpelie, YMEHUE MPOrHO3UPOBATHh HEOJIATOMPUSTHBIC JKOJIOTHUYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJU4YUe Pa3BUTOrO SKOJOTMYECKOTO MBIIIICHUS, YKOJOTUUECKON KYJIbTYPHI,
OTbITa NeSATeTbHOCTU AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B TO3HABATEIbHOM, KOMMYHUKATUBHOW W COLHMAIBHOMU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTUUYECKON JACSATEIbHOCTH 3KOJIOTUUYECKOM
HaIPaBJIECHHOCTH;

8) HEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOTO Ha JHMAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOM KYJBTYpbl KakK CpEICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMH U MIO3HAHUS MUPA;



MOHUMaHuEe crnenupuKkn OMOJIOTUM KaK HayKd, OCO3HAaHHWsS €€ poiu B
GbOpMHpPOBaHUN PANMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IICJIOCTHOTO
MpeACTaBICHUsT 00 OKPYXalolmeM MHUpPE KaK O €IUHCTBE MPUPOJBI, YEIOBEKa U
oOmecTBa, B TO3HAHWHM MPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPOoOJIeM
COXpaHCHUS IPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTHH JUISI COBPEMEHHOHN IMBHIJIM3AIIUU:
oOecIieuyeHUsT HOBOTO YpPOBHS Pa3BHTHS MEIUIIMHBI, CO3JaHUC IEPCIICKTHBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX  pEIIaTh PECYpCHbIC  MPOOJEMBI  Pa3BUTHS
YEJI0BEUECTBA, MTOMCKA MyTEeH BBIXOAA U3 TI00ATBHBIX SKOJOTHUYECKHUX MPOOIeM H
oOecrieueHusT TMepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHATBHOMY
WCITOJIb30BAHUIO TPUPOJHBIX PEeCypcoB M (OPMHPOBAHUIO HOBBIX CTaHIApTOB
JKU3HH;

3aMHTEPECOBAHHOCT, B TIONYYCHHHM OWOJOTWYCCKUX 3HAHUH B IEIAX
MOBBIIICHUS OOIIEH KyJIbTYpPhl, €CTCCTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOM YacTH (HYHKIIMOHAIBHOM IpaMOTHOCTH oOydarommuxcs, GpopMupyeMoi
MIPU U3YYEeHUH OUOJIOTHH;

MMOHUMAaHHE CYITHOCTH METOJIOB ITO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJb30BaTh TMOJIydaeMble 3HaHMS Ui aHajdu3a |
OOBSICHEHUS SBIICHUW OKPYXAIOMIEr0 MUPA W MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHUE JejaTh OOOCHOBAHHBIC 3aKIIFOUCHHS Ha OCHOBE HAy4YHBIX (DAaKTOB W
UMEIOIINXCS JaHHBIX C IEJIBIO TIOJYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIOJIb30BAaTh OHMOJIOTMYECKHUE 3HAHUS IS
pelieHns MpooJieM B peaabHbIX )KU3HCHHBIX CUTYAIUsX;

OCO3HAaHHME IIEHHOCTH HAyYHOM ACSATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M MCCIICA0BATEIBCKYIO ICATEIbHOCTh MHAWBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUI0 U
caM000Opa30BaHUI0, K AKTUBHOMY ITOJIYYCHHIO HOBBIX 3HAHUW 10 OHOJIOTHUU B
COOTBETCTBHH C KM3HCHHBIMH MOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIbTATbHI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUSI ydueOHoro mpeamera «buosorus»
BKJIIOYAIOT: 3HAYMMble g (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyYaIOIIUXCS
MEXIMCIMIUITMHAPHBIE (MEXMIPEIMETHBIC) OOIEHAYYHbIC MOHSATHUS, OTpakalollue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHpa U cCHenuduKy METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrusd, sIBJICHHUE, Mpoliecc,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCeoBaHWe,  HAOMIOIEHHME, W3MEpPEHWEe, OKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHbIC Yy4eOHBIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHUBHBIC,

pETyJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (GyHKIIMOHATBEHON
IPaMOTHOCTH U  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCs; CIIOCOOHOCTH
00yYaromuxcst WCIIOJIb30BaTh OCBOCHHBIC MEXTUCIIATITTNHAPHBIE,

MHPOBO33PCHUYCCKHUEC  3HAHHA N YHUBCPCAJBHBIC y‘{C6HI>IC ,ZIGI>'ICTBI/ISI B
MMO3HABATEILHOU U COHI/IaJILHOﬁ ITPAaKTHKC.



B pesynprate wu3ydeHuss OWOJOTMM HAa YPOBHE CPEAHETO OOIIETO
oOpazoBanus y oOydJaromerocs OyayT CcGhOPMHUPOBAHBI ITO3HABATEIbHEIC
YHUBEpCaIbHBIC YICOHBIC JEHCTBUS, KOMMYHHUKATUBHBIC YHHBEPCAIBHBIE yIeOHBIC
JEHUCTBUS, PETYJISATUBHBIC YHUBEPCAIBbHBIC YyYEeOHBIE JCWCTBUS, COBMECTHAs
JESITEIbHOCTD.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS MPOTrPaMMBbl CPEIHETro O0OIIEero
00pa30BaHus JOJKHBI OTPAXKATh:

ORJjajieHHe YHUBEPCATbHBIMH Y4eOHBIMH MO3HABATEILHBIMH JIeHCTBHSIMM:

1) 6a30BbIe JIOTHYECKHE JeHCTBHS:

CaMOCTOSATENbHO  (OPMYJIMPOBATh W aKTyalM3UpoBaTh  MpoOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM TPUEMBI JOTUYECKOTO MBIIUICHUS
(ananm3a, cuHTE3a, CpaBHEHMS, KiacCu(UKAIIUK, 0000IICHHUS), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIACIATh WX XapaKTEepHbIC MPHU3HAKH, YCTaHABIMBATH
CBSI3M C JIPYTUMU MOHSTUSIMU);

OTIpeNeNATh IETH JeATCILHOCTH, 3aJaBas IapaMeTpbl W KPUTEPHH HUX
TOCTHDKCHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA IICIISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHATUA ISl OOBSICHEHUS (DAKTOB U SIBICHUMN
YKABOW MPUPOJIBI;

CTPOUTH JIOTHYECKHE pPaCCYyXICHUS (MHIYKTUBHBIC, JACHYKTHBHBIC, TIO
aHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPHBAEMBIX
SIBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IPUMEHSITh CXEMHO-MOJICIbHbBIC cpencrtBa IS IPEICTaBIICHUS
CYIIIECTBEHHBIX CBsI3eH M OTHOIIECHUW B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a
TaKK€  TPOTUBOPEUMU  Pa3HOrO0  poja,  BBISIBICHHBIX B Pa3IMYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJEMBbI C YYETOM aHaIM3a WMEIOIIMXCS
MaTepHaTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JACATEIHHOCTD, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB
IEJISM, OLICHUBATh PUCKH TIOCIEACTBUHN ACITCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTUBHOE MBITIUICHUE TIPH PEIICHUH KU3HCHHBIX MTPOOJICM.

2) 6a30Bbie HCCIIEA0BATENbCKHE JAeCTBHS:

BIIAJICTh HaBbIKAMHU y4€OHO-MCCIIEIOBATEIHCKON U TIPOSKTHON JIEATEILHOCTH,
HAaBBIKAMHM  paspenieHusi 1poOsieM, CIOCOOHOCTRIO W TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOIOB PEIICHHUS MPAKTHUSCKHUX 3a/1a4, TPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHMSI,

UCIIOJIB30BaTh Pa3IUYHBIC BHUILI JCATCIBHOCTH 110 TIOJIYYEHHUIO HOBOTO
3HAaHMS, €T0 HWHTEPHPETAIHMH, NPeoOpa30oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COIMATBHBIX IPOEKTOB;

(opMHpOBATH HAYYHBINA TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHSATUSIMH U METOAAMU;



CTaBUTh U (OpMyIHpoBaTh COOCTBEHHBIE 3aJaud B OOPa30BATEIbHOM
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh TPUYMHHO-CICJCTBEHHBIC CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHUs, HAaXOAWTh apryMEHThI Ul J0Ka3aTelIbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBaTh TOJYYEHHBIE B XOJ€ PELIEHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CHUTyallUsIM, OLEHUBaThb HPHUOOPETEHHBIM OIBIT;

OCYIIECTBIISTH II€JICHANIPABICHHBIM TMOUCK TEpeHoca CPEACTB U CHOCOOOB
JEeHCTBUS B IPO(DECCHOHATLHYIO CPEY;

YMETh MEPEHOCUTHh 3HAHWS B MO3HABATEIBHYIO M MPAKTHYECKYI0 00JacTu
KHU3HEICATEITbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIE WJEH, MpEAJiaraTb OPUTHHAIbHBIC MOIXOABI U PEIICHHS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) padora ¢ nHpopManueii:

OpUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(POpManuu (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM nuTeparype, OWOJIOTMYECKUX CJIOBapsX H
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B VHTepHeTe), aHamu3mpoBaTh
MH(GOPMALIMIO Pa3InYHBIX BUJOB U (GOPM IMPEACTABICHUS, KPUTHUECKH OLICHUBATH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

(opMynupOBaTh 3alpOChl U MPUMEHATH PA3IUYHBIE METOJBI MPHU MOUCKE U
otOope Omosornyeckor MHGOpMAIMU, HEOOXOAMMOM ISl BBHITTOJIHEHUS YI€OHBIX
3ajay;

nproOpeTaTh OMBIT HCIMOJIb30BaHUSA WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3TUIHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaNbHYIO  (opMy  TpeaCcTaBICHHS
ounonornyeckor uHpopmanuu (cxembl, rpaduku, TUarpaMmMbl, TaOIUIbI, PUCYHKH
" Ipyroe);

WCIIOJIb30BAaTh HAYYHBIM SI3bIK B KauecTBE CpeACTBA Npu padboTe cC
Ononornyeckor wWHPOpMANMEH: NPUMEHATh XUMHUYECKHEe, (QU3NYecKne u
MaTeMaTUYeCKUe 3HAKM M CHUMBOJBI, (OpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpPEACTBA
HarJsITHOCTH;

BJIaJIETh ~ HaBBbIKAMU  pAaClO3HABaHMsI M 3alIUTBl  MH(pOpMAIUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OBjajieHne YHHBePCAIbHBIMH KOMMYHUKATHBHBIMHU JIiiCTBUSIMHU:

1) o6menne:

OCYILECTBIISATh KOMMYHUKAIIMK BO BCEX cpepax KU3HU, AaKTUBHO y4acCTBOBATb
B JIAJIOTE WM JUCKYCCHM IO CYILIECTBY OOCYKIaeMOM TeMbl (YMEHHUE 3a/1aBaThb
BOIIPOCHI, BBICKA3bIBaTh CYXJEHHMSI OTHOCHUTEIBHO BBINOJHEHUS MpeiaracMou



3a/1a4ud, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIUMN APYrUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacno3HaBaThb HEBEpPOAIbHBIE CPEACTBA OOIICHHS, NOHMMAaTh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYalluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUST U B3aMMOJICUCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJIeH, MPOSBISATh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeIbHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON M WHAUBUIYaTbHOMN
paboTHI MPU PEIICHUN OUOJIOTHYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOANUMOCTh
MPUMEHEHUS TPYINOBBIX (POPM B3aUMOJICUCTBUS MPU PEIICHUN YUeOHOM 3aa4H;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh I[EJIHM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JIEUCTBUS MO €€ JOCTHXKEHHUIO: COCTAaBISATh IUIAH JACHCTBUA,
pacmpeienarh pojau ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4e€CTBO CBOEr0 BKJAJa U KaXXJOTO YYaCTHUKA KOMAHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaraTh HOBBIE TMPOEKTHI, OIICHUWBATH WJIEM C TIO3UIMH HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETUUYECKOE TIOBEJCHUE B Pa3IUYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBiiajleHHe YHUBEPCAJbHBIMH PEryIsiTUBHBIMH J€iiCTBUSIMM:

1) camoopranu3zanus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JUISl BBISIBICHUS MpPOOJIeM H UX
pEIIeHHs B )KU3HEHHBIX U yUeOHBIX CUTYyAITUsX;

BBHIOMPATh HA OCHOBE OWOJIOTMYECKUX 3HAHHWM IIEJIEBBIE U CMBICIIOBBIC
YCTAHOBKM B CBOMX JEHUCTBUSIX U MOCTYINKAaX MO OTHOILICHHUIO K JKUBOU MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbI0 OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIUECTBIISITh MO3HABATENbHYIO AESTEIbHOCTD, BBISBIISITH
po0JIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BATEIHHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO  COCTaBJATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUTCHHUIA;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

pacpsATh paMKu y4eOHOro MpeaMeTa Ha OCHOBE JMYHBIX MPEANOYTCHUH;

JieaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTh
3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIH OIBIT;



CrocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KyJbTYPHBII YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIECSTECIBHOCT,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIQ/JIETh  HaBBIKAMU  [IO3HABATEIbHONW  peQUIeKCMM  KaK  OCO3HAHMSA
COBEPIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX pPE3yIbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI PEIIEKCHH AJIsi OLEHKM CUTYyalllH, BBIOOpa
BEPHOT'O PEILICHUS;

YMETh OLEHUBATH PHUCKUM U CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO HX
CHI)KEHUIO;

OPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIPM AHAIN3E pEe3yJIbTaTOB
JESITENIbHOCTH;

3) npuHsTHE CE0s M APYTHUX:

IPUHUMATh ce0sl, IOHUMAasi CBOU HEJIOCTATKU U JOCTOUHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl JPYIMX IIpU aHaJIW3€ pe3yJbTaToB
JESITENIbHOCTH;

OpU3HaBaTh CBOE MPaBO U MPABO IPYTUX Ha OMIMOKU;

pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP C MO3ULIUHU IPYTOro YeloBeKa.

IPEJMETHBIE PE3YJIbTATHBI

[IpeameTHBIC pE3yabTaThl OCBOCHUS COJEPKAaHHWS YYeOHOTO TpeaMeTa
«buonorusiy Ha yrayOJIEHHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOecreueHue
npopuapHOro  o0yueHuss — oOydaronuxcss — Owonmormu. OHHM  BKIIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIE 3HAHUS, YMEHUS U CTIOCOOBI JEHCTBUH T10
OCBOCHMIO, UHTEPIPETAIIMN U TPEOOPa30BaHUIO 3HAHUM, BHUIIBI JIEATEILHOCTH TIO
MOJIYYCHHUIO HOBBIX 3HAHUW W MX MPUMEHEHUIO B PA3JIUYHBIX YYCOHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX CUTyalusxX. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI 10
rojilaM U3y4eHusl.

[TpenMeTHbIe pe3yabTaThl OCBOEHUs ydueOHOro npeamera «buosmorus» B 10
KJaacce N0JDKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHMK O MECTe€ H pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B
MO3HAHWW  3aKOHOB TPUPOABI M  PEHICHUU  MPOoOJeM  PaIMOHAIBLHOTO
MIPUPOOTIOIL30BAHNS, O BKJIQJ€ POCCHHUCKHUX W 3apyOCIKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH,

BJIQJCHUE CHUCTEMOM OWOJOTMYECKHUX 3HAHWW, KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAIONIE OWOJIOTMYECKUE TEPMHUHBI WM TOHATUS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJSIvs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHUE), OMOJOTUYECKUE TEOPHUH
(xnetounas teopus T. IlIBanna, M. lllneiinena, P. Bupxosa, XxpoMOcoOMHasi TeOpHUs
HaciencrBeHHoctd T. Moprana), yuenus (H.M. BaBwioBa — o weHTpax



MHOTOOOpa3usi Y  TPOUCXOXKICHUS  KyJIbTYPHBIX  pPACTEHUMN),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB MEPBOTO IMOKOJICHUS, PACHICTUICHUSI, YUCTOTHI T'aMeT,
HE3aBUCUMOrOo HacinenoBanuss [. MeHzgensa, TOMOJOTHYECKHMX pAIOB B
HAaCJIEICTBCHHOU N3MEHYNBOCTH H.N. BaBuona), MIPUHIIUIIBI
(KOMILJIEMEHTapPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJAaMHU HAyYHOI'O IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIIEIOBAHUAX JKUBBIX OOBEKTOB (ONUCAaHUE, W3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIICCTBEHHBIC MPU3HAKW: BHPYCOB, KJIETOK MPOKAPUOT U
DYKapHWOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIC
OakTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPTaHOB U CHCTEM
OpPraHOB pACTEHUH, >KUBOTHBIX, YEIIOBEKa, TPOIECCOB KHUIHEACSITEIHLHOCTH,
MPOTEKAIONIUX B OPraHU3Max PacTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKHUX
MPOIIECCOB: 0OMEHa BemiecTB (METaboMu3M), PEBPAILICHUS] SHEPTUH, OpPOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, TaMeTOreHe3a, IMOPUOTreHe3a, MOCTIMOPUOHATBLHOTO PAa3BUTHUS,
Pa3MHOXKEHHUS,  WHIUBUIYAIbHOTO  Pa3BUTHUs ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aUMOCBS3M MEXKIy OpPraHOWJAMH KIETKH W HX
GYHKIHUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEHM W WX (YHKOHSIMH, MEXKITY
opraHaMu W CHCTEMaM{ OpPTaHOB Yy pACTEHWH, >KMBOTHBIX M YEJIOBEKA M HUX
GYHKIASIMH, MEKIYy CHCTEMaMH OPTaHOB M WX (QYHKIUSAMH, MEXKIY dTarmamu
oOMeHa BeIIeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T'€HOTUNIOM U (PEHOTUIIOM, (PEHOTHIIOM U
(dbakTopamu cpeibl OOUTaHUS;

YMEHHUE BBISBJISATH OTIMYMUTENIbHBIC MPU3HAKUA KUBBIX CHUCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEIIOBEKa,;

yMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHM3MOB PAa3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHUE peliaTh OMOJOTHYCCKUE 3a]a4H, BBISIBIATH MPUIHMHHO-CICACTBEHHBIC
CBSI3M MEXKIY MCCIIETyeMbIMU OMOJIOTHYECKUMHU MPOIIECCAMU U SIBICHUSIMHU, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUH TIOJTYYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATh JIA0OPATOpPHBIE M MpakTUYecKue padoThl, COOII0IAThH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPITh HX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYS I1€Jb HCCICIOBAHUS, AaHATU3UPOBATH TIOTYUYCHHBIC
PE3yNbTATHI U JIeNIaTh BHIBOIBL;

YMEHHE y4acTBOBAaTh B Y4€OHO-MCCIIEIOBATEIbCKOW paboTe 1o OWOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATh  TMOJYYCHHBIC  PE3yJbTaThl HAa  YUYCHHYECKHX
KOH(EPEHIHIX;



YMCHHC OICHUBATH I3THUUYCCKUC ACIICKTbI COBPCMCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ B

obmactu  Ouomormu ¥ MEOUIMHBI  (KJIOHHUPOBAaHUE,  HCKYCCTBEHHOE
OIUIOIOTBOPEHUE, HAMPABICHHOE H3MEHEHHE I€HOMa M CO3/IaHHE TPaHCTEHHBIX
OpPraHHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccruoHanibHON
JESATEIbHOCTH B 00JacTH OMOJOTHU, MEAUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBa, MUIEBON MPOMBIINIJIEHHOCTH, YIiayOJasTh MO3HABATEIbHBIM
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu U
IpOAODKEHHEe OMOJIOTMYECKOTO O00pa3oBaHWs B  OpraHU3alUsAX  CPEIHETO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUsSI ydueOHOTO mpeamera «buonorus» B 11
KJlacce OJKHBI OTPaXXaTh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECT€ U POJU OHOJOTUHM B CHUCTEME
CCTECTBEHHBIX HAayK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBCHHO-HAYYHOM
KapTUHBI MHpa, B TO3HAHWHM 3aKOHOB TPHUPOILI W PEHICHUU 3KOJOTHYECKHX
npoOjieM 4YeloBEeYeCTBa, a TAaKXKE B PEHICHWH BOMPOCOB PAIMOHAIHLHOTO
MIPUPOOTIOIL30BaHNS, U B (POPMHUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K TPHUPOJE,
OOIIIECTBY, YEJIOBEKY, O BKJIQJI€ POCCHUICKUX U 3apyOeKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHHUE BJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTpEJEICHUs] W TOHHWMAHHUE CYIIHOCTA OCHOBOIIOJATalONIMX OHOJOTUYECKHUX
TEPMUHOB W TIOHSTHM (BHI, dKOcuUcTeMa, Ouocdepa), OMOJIOTHYECKHUE TEOpUU
(aBomroniionHas teopust Y. JlapBuHa, CHHTeTUYECKas! TEOPHUS IBOJIOIUH), YUCHUS
(A.H. CeBepiioBa — 0 myTsax W HampasiieHusix 3Bosmonuu, B.W. BepHaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [x. Xapau u B. BaiinOepra,
3apoabimieBoro cxoactsa K.M. bspa), mpaBuna (munumyma [O. JluOuxa,
AKOJIOTMYECKON THpaMUJIbl SHEPTHM), TUnoTe3bl (rumore3a «vupa PHK» V.
['unGepta);

yMEHHE  BJQJACTh  OCHOBHBIMH  METOJaMH  HAyYHOTO  TO3HAHUA,
UCITIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(ommcaHue, U3MEpeHue, HaOMIOJeHHE, JKCIIEPUMEHT), crocoO0amMy BBISBICHUS W
OIICHKH aHTPOITOTCHHBIX H3MECHCHUN B IPUPO/IE;

YMEHHUE BBIJCIATh CYIICCTBEHHBIC TPH3HAKH: BHJIOB, OHOTEOIICHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIM3UPYIOIIETO, ABUXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIJIOTIaTPHYECKOTO U CUMIATPUIECKOTO
BHUI000pa30BaHMUs, BIUSHUS ABMKYIIUX CHJI SBOJIONHUHA HA TeHOMOH/T TOMYJISAIINH,
MIPUCTIOCOOICHHOCTH OPTaHM3MOB K Cpejfie 0OWTaHus, YepeOBaHUsl HAMPABICHUN
ABOJTIOIUH, KPYTOBOPOTA BEIIECTB U TTOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHUE YCTaHABIWBATh B3aWMOCBSI3U MEXKIY TPOIECCAMU DBOJIOINH,
JBIDKYIIMMH CHJIAMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX YKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYMUTENBHBIE  TMPU3HAKKA  JKUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BUJIOB K cpefie OOMTaHusi, aOMOTUYECKUX U OMOTHYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€d  OpraHM3MOB B  COOOIIECTBAX,
AHTPOTIOTCHHBIX U3MEHEHHUN B YKOCHCTEMAax CBOCH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIUE apPTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeJIhCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3M OPTaHU3MOB M CPEJIbl OOMTAHUS, CTNHCTBA
YEeIIOBEYECKMX pac, HEOOXOMUMOCTH COXpaHEHUS MHOrooOpasusi BHJIOB W
IKOCHCTEM KaK YCIIOBHS COCYIIICCTBOBAHUS MTPUPOJIBI M YEIOBEUYCCTBA,

YMEHHE perniaTh ONOJIOTUYECKUE 3a/1a4H, BBISABIATH MPUIUHHO-CIICICTBCHHBIE
CBSI3M MEXKY UCCIIeTyeMbIMU OMOJIOTHYECKUMH MPOIIECCaMU U SIBJICHUSIMHU, JIEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIMOJIHATH J1a00paTOpHbIE U MpakTU4YecKhe padoThl, COOIIOAAThH
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THIIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTATHHBIMA
cpencTBamMu, (GOopMyIupys Leidb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Y4YacTBOBaTh B Yy4€OHO-HCCIIEIOBATEIbCKOW paboTe MO OHOIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJY4YEHHBbIE  pe3yJbTaThl HAa  YYEHUYECKHX
KOH(EpEeHIIHSIX;

yYMEHHUE OIEHMWBATh TMIOTE3bl M TEOPUH O MPOUCXOKICHUM KU3HH, YEIIOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJICTBUIX U CHOCO0ax MpeaoTBpaIlECHUs
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuoHamIbHOM
JESITEIbHOCTH B 00JaCTH OMOJIOTHH, YKOJIOTUH, TPUPOIOTIONB30BaAHNS, MEAUIIMHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUW, BETEPUHAPUHU, CEIBCKOTO XO34WCTBA, TMHIIEBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIBHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYWOIIEW mpodeccun ©  MPOJOIDKEHHUE
OMOJIOrMYECKOro 00pa30BaHus B OPraHU3aLUSAX CPEAHETrOo MPOoPecCHOHATBHOTO U
BBICIIIETO0 00Opa3OBaHUSI.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KVIACC
KosanvecTBo 4acos JIEKTPOHHBIE
HanmenoBaHue pazziesio uugpoBbie
Ne i/ T Ten nporga NIIleI Beero Konrpoabusie | Ilpakruyeckue 06;33(?;1;“ JILH)bIe
padoThbI padoThI pecypes

1 buonorus kak Hayka 1
2 JKvBble CUCTEMBI U UX U3yYEHUE 2
3 buonorus knetku 2 0.5
4 XHAMUYECKAs] OPraHU3aAUS KIETKH 10 1
5 Crtpoenue u QyHKIIMH KIETKH 8 2
5 OOMeH BelIecTB U NpEBpallleHUE SHEPTUU B 9 1

KJIETKE
7 HaCHGI[CTBeHIfaH uHpopmanus u 9 05

peanu3anus e€ B KIETKE
8 JKW3HEHHBIN UK KJIIETKU 6 1
9 Crtpoenue u pyHKIIMHN OPraHu3MOB 17 1.5
10 | Pa3mHOeHUE U pa3BUTUE OPTaHU3MOB 8 1.5
11 ['eHeTnka — HayKa O HACJIEICTBEHHOCTHU U 5 05

W3MEHYHBOCTH OPTaHU3MOB
12 | 3aKOHOMEPHOCTH HACJIEICTBEHHOCTU 10 1
13 | 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 | I'eneruka yemoBeka 3 0.5
15 | Cenexkuusi Opranu3MoB 4 1

buoTtexHonorus u cHHTeTUYECKas
16 4

ouomnorus
17 | Pe3epBHOE Bpems 1




OBIIEE KOJTMYECTBO YACOB 110
ITPOI'PAMME

102

13




11 KJIACC

KoaunvecTBo 4acos JJIeKTPOHHbIE
No n/m HaumeHoBaHMe pa3iesioB U TeM Kontpobibie | IIpakTiaeckie (undposbie)
NPOrpaMmbIl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes
1 3apokIeHNE U Pa3BUTHE HBOTIOIIMOHHBIX 4
MIPEICTABICHUIN B OUOIOTUHI
2 MHUKpPO3BOJIIOLUSA U €€ PE3YJIbTAThI 14 2
3 Maxpo3BorOIHs U €€ pe3yabTaThl 6
4 [TporcxokIeHnE U pa3BUTHE KU3HH Ha 15 15
3emiie
5 [TpoucxoxieHue yenoBeKa — aHTPOIIOTeHE3 10 1
DKOJIOTHSI — HayKa 0 B3aMMOOTHOIIICHHSIX
6 OpraHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpenoit
7 Opranus3msl ¥ cpesia OOUTaHUS 9 1.5
8 DKOJIOTHSI BUIOB U TIOIYJISIIIHIA 9 0.5
9 DKOJI0TrHUs COO0IIECTB. DKOJOTUUECKHUE 12 05
CUCTEMBI
10 | buocdepa — rmobanbHas SKOCUCTEMA 6
11 | YenoBek u okpyxarormias cpena 6
12 | Pe3epBHOE BpeMms 8
OBILIEE KOJUYECTBO YACOB 110 102 0 75

IMPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA
1. buonorus. O6mast 6mosorus. YTimyonéuueiii ypoBenb. 10 k. : yueonuk / B.b.
3axapos, C.I'. MamonToB, H.W. Conunn, E.T. 3axapoBa. — 6-¢ u3n., crepeoTurn. —
M. : [IpocBemienne, 2023. — 349, [3] c. : uin.
2. buonorus. O6mias ouonorus. Yrinyon€Huslid ypoBeHsb. 11 ki. : yue6nuk / B.b.

3axapos, C.I'. MamonToB, H.W. Conun, E.T. 3axapoBa. — 6-¢ u3/., CTEpEOTHII. —
M. : TIpocBemienue, 2023. — 349, [3] c. : u.

METOIUYECKUE MATEPHUAJIbI JIUIA YUYUTEJIA
1. JIsicenko, U.B. [loypounsie mnansl. buonorus. 10 kmacc. Bonrorpan, usa-Bo
«Yuurenby, 2019 1.
2. Yepennuxona, ['.B. [Toypounsie mansl. buonorus. 11 xmace. Bonrorpan, u3z-
BO «Yumtenby, 2019 .
3. MyxamemxkanoB, M.P. Tectbl, 3auéthl, Omuronpocskl nmo Owomoruu. 10-11
kiaccel. M. : «Bakoy», 2021 .
4. Anmudepos, A.B. KomHaTHble pacTeHHs] B IIKOJIC: HAONIONCHUS U
skcriepuMenThl. M. : Jlpoda, 2020 r.
5. Honmesa, A.IO., TopramoB, A.B. buomorus B cxemax u Tabiaumax.
OddextuBHas noarororka k EI'D. Mocksa, 2022 r.
6. Kupunenko, A.A. buonorus. COOpHUK 3a/1a4 IO TEHETUKE TSI TOATOTOBKH K
EI'D. JIETYOH, 2023 1.
7. Kupunenko, A.A. MonekynsapHas Ouonorusi. COOpHUK pa3HOYpPOBHEBBIX
3aganui 17 noarotoBku k EI'D. JIETTMMOH, 2018 r.
8. Konecnukos, C.1. buonorus. Dxonorus. ITogroroska x EI'D. JIETIOH, 2019
T.

9. Konbimoa, H.A. Xumus u 6nonorus B Tabnuiiax u cxemax. Pocros-Ha-J{ony,
2022 1.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI

N PECYPCBI CETU UHTEPHET
Poccuiickass anekrponnas mkoia (POII)  https://resh.edu.ru/subject/5/
. Yuu.py https://uchi.ru/
. Ypoku 6uonoruu https://www.uchportal.ru/load/74
. HTepakTuBHas nocka https://www.uchportal.ru/load/216
. KommprorepHbie mporpaMmel 1o ouostoruu https://www.uchportal.ru/load/79
. [Ipe3enTanuu https://www.uchportal.ru/load/75
. ®enepanbHsbiii mopran «Poccuiickoe oopasoBanue» http://www.edu.ru/
. 3ByKH ipupoibl hitp://www.tatarovo.ru/sound.html
. Uadoypox https://infourok.ru
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