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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmety "buonorus" (manee - Ouojorus) Ha
ypOBHE cpeaHero ooOiiero odpa3oBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit deneparumy,
®I'OC COO, Konnenuuu mpenonaBanus y4deOHOro mnpeamera «buomorus» u
OCHOBHBIX TOJIOKEHUM (PeepanbHoil pabouei mporpaMMbl BOCIIUTAHHUS.

VYyebusiii npeamer «buonorus» yriayOnénHoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OAHUM K3 KOMIIOHEHTOB IMpeAMETHOW obnactu «EcTecTBEHHO-
HayuyHble mpenMers». CormacHo monoxkenusm OI'OC COO mpodunbHbIE
yueOHble IpeIMeThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCA CIOCOOOM
muddepennpanin  oOydeHUsT Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUS H
IPU3BAHbl OOECHEYUTh MPEEMCTBEHHOCTh MEX]Y OCHOBHBIM OOIIMM, CpPEIHUM
o01IKUM, cpeTHUM MTPOodEeCCUOHANIBHBIM U BBICHIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 DJTHX Y4YEeOHBIX TMPEAMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE peIIeHue 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a/ay, CBSA3aHHBIX C MpoQopueHTalueld O00yYaroluXcsi U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAy4YHOI'O 3HAHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIUHOW, SKOJIOTUEMN, ICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydyebnomy mnpeamety "buonoruss" maér mpencraBieHue o
Heau M 3ajadax Hu3ydeHusi ydyeOHoro mpenmera «buonmorus» Ha yriyOn€éHHOM
YpOBHE, onpeenser 00s13aTebHoe (MHBAPUAHTHOE) MIPEAMETHOE COep>KaHue, €ro
CTPYKTYPUPOBAHHME IO pa3fesaM U TeMaM, paclpeiesieHue 1o Kiaccam,
PEKOMEHIYEeT MOCIEAOBATENIbHOCTh HM3YyYEHHsS Y4YE€OHOro MaTrepualia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4eOHOTro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuaromuxcsi. B mporpamme mo Ouoioruu
peanu30oBaH NPUHLMI TMPEEMCTBEHHOCTH C HW3y4YeHUEM OMOJIOTMM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Onarogaps 4YeMy MpOCMaTpUBAETCS
HAIPaBJIICHHOCTh ~HAa  MOCIEAYyIOIee pa3BUTHE  OMOJIOTUYECKUX  3HAHUU,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJOTUYECKOTO MBIIUICHUS], MPEJCTABICHUNH O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTAaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXaromeu mnpupoaHot cpene. B
nporpaMme no OHMOJOTMM TaKK€ IOKa3aHbl BO3MOXXHOCTH YYEOHOIro mpeaMmera
«buonorus»y B peanmmzaruu  TpeboBanmit DPI'OC COO k mnIaHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GbOpMHpPOBAaHWK  OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATEIBHOW  JI€ATEIbHOCTH
00yYaromuxcsi MO0 OCBOCHUIO COJIEpXKaHUsI OHOJOTMYECKOro O0pa3oBaHUsI Ha
YpOBHE CpeHero o01ero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro oOIero oopa3zoBaHuUs
3aBepiiaeT Ouoyioruueckoe oOpa3oBaHWE B IIKOJE W OPUEHTHPOBAH Ha
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paciidpeHre U yriayOJjeHue 3HaHUM o0y4arouuxcs O >KMBOM IpPHUpOJIE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTHUU pa3BUTHS,
TeHETUKH, CEICKIINN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzydyenne yueOHOoro mnpeamera «buomorus» Ha yriayOGieHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLIEMY MOTYyUYEHHUIO
Ouosjornyeckoro  oOpa3oBaHMs B By3aX W OpraHW3alUsX  CPEIHEro
npodeccuonanbHoro oopa3zoBanus. OCHOBY €0 COACPIKAHMSI COCTABIISIET CHCTEMA
OMOJIOTMYECKUX  3HAHWW, TMOJYYCHHBIX TPU HU3YYCHHH  OOyUYaIOIUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX pa3JesioB OMOJIOTMHA Ha YPOBHE OCHOBHOT'O
obmiero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS TONYYarOT pa3BUTHE. Tak,
pacmiMpeHbl U YriayOJjeHbl OHOJOTWYECKHE 3HAHUS O PACTCHHSX, >KHUBOTHBIX,
rpubax, OaKkTepusx, OpraHU3ME YeNIOBEeKa, OOIMMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U MTIOMCKOBOTO
XapakTepa, KOTOPbIe MOXKHO HCIIOIh30BAaTh KaK OPHEHTHPHI IS MOCIIEIYIONIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpaiusi OWOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOJYYECHHBIMH OOYYAIOIIMMUCS MPU HU3YUYEHUU
bu3KMKU, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammel no yuyeOHoMmy npeamery "buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH U 3BOJIOUMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEePHBIC JJI )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3alliH, YBOJIOINNN OPTaHUIECKOT0 MHUpa Ha 3emiie,
COXpaHEHHs OHOJIOTHYEeCKOro pa3zHooOpasms miaaHeTsl. Tak, B 10 kmacce
U3y4alOTCSI OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWOJOTHH, SMOPUOIOTHHU U
OMOJIOTUN DPA3BUTUS, TEHETUKU W CEJICKIMH, OMOTEXHOJOTUM W CHHTETUYECKOUN
OMOJIOTHH, aKTyalIH3UPYIOTCS 3HAHMS OO0ydYaroIMXcs MO OOTaHWKE, 300JI0THH,
aHaromMuu, (Qusznonsoruu uenoBeka. B 11 kiacce wu3ydaroTcst 3BOJIIOIIMOHHOE
y4€HUE, OCHOBBI IKOJIOTUHU U yUYeHHE 0 Ouocdepe.

VYuebnniii mnpeamer «buonorums» mpusBaH  00ecleunTh  OCBOCHHUE
00yJaronMMucss OMOJOTUYECKUX TEOPUN U 3aKOHOB, WJICH, MPUHIIUIIOB U MPABUI,
JeXKAaIllUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUI O
CTPOCHHH, MHOTOOOPa3sMM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, TMOIYJIAINH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIAIOIINXCS HAYYHBIX JOCTH)KCHHSX, COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHY, IPUKIIAHBIX ACTIEKTaX OMOJOTHMYECKUX 3HaHuM. J[is
pa3BUTHS M TOAJIEP)KaHUS HMHTEpeca OOydaromMXcsd K OHOJIOTMM Hapsiay Cco
3HAYUTEIILHBIM 00BEMOM TEOPETUUYECKOTO MaTepHalia B COACPKaHUH MPOTPaMMbI
1o OWOJIOTHH TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIEHUS W Pa3BUTHUSA
TOM WIM MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4EHBIX B pEIIEHUE BAKHEHUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.



Lens u3yuenus yueOHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE —
OBJIaJICHUE  OOYYAIONIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM PA3HOTO paHra W MNpuoOpeTeHue yMEeHUi
UCIIOJIb30BaTh 3TH 3HaHUSA B (POPMHUPOBAHUM MHTEpPECA K ONpPEAETIEHHON 00sacTh
npoeccCHOHanbHON NIeATeTFHOCTH, CBSI3aHHOW C OHOJIOTHEHW, WM K BBIOOpPY
y4eOHOTO 3aBEeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JoctixkeHue uenu u3ydyeHus yuyeOHoro nmnpeamera «buonorus» Ha
yIiyOJn€HHOM YpOBHE 00€CTIEUMBAETCS PEUIEHUEM CIEIYIOIIUX 3a0a4:

OCBOCHHE O0YYaIONUMHUCS CUCTEMBI OMOJIIOTHMUECKUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHIX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHUHU, MHOIroo0pa3uM M OCOOCHHOCTSIX OWOJOTHUUYECKHUX CHUCTEeM (KJIEeTKa,
OpraHu3M, MOMYJISLU, BUI, OMOreoLeH03, Onocdepa); 0 BhIJAIOINXCSA OTKPBITHIX
Y COBPEMEHHBIX MCCIICIOBAHUSX B OMOJIOTHH,

O3HAKOMJIEHHE OOYYaroIIMXcsi ¢ METOJAaMHU TO3HAHUS >KUBOM MPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOJlaMUd  OMOJIOTMYECKHX HayK (MOJIEKYJsipHOU U
KJIETOYHOM OHOJIOTUM, SMOPHOJOTMA U OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CEeJIKIINHM, OWOTEXHOJOTUM W CHHTETUYECKOW OWOJIOTMH, TaJCOHTOJIOTHH,
HKOJIOTUH);  METOJJaMHU  CaMOCTOSITEIBHOTO  IMPOBEJIEHUS  OMOJOTHYECKHX
UcclieloBaHuil B JabopaTopum W B 1pupojie (HabOmroleHue, HU3MepeHue,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIAJICHHE OOYyYAalOLIMMHUCA YMEHUSIMU: CaMOCTOSITEIbBHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIOIB30BaTh OMOJOTHYECKYIO HH(OPMALMIO; MOJIB30BATHCSA
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U  COIUATbHO-’KOHOMUYECKUMH U  SKOJOTUYECKUMHU
npo0ieMaMu 4YeJ0BEYECTBa; OLIEHUBATh MOCIEACTBUS CBOEH NEATEIBbHOCTH I10
OTHOIIICHUIO K OKpPY’KaloIIed NpUpPOAHON cpesie, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO0  OKPYKAIOIIMUX  JIIOAeH; OOOCHOBBIBAaTH M COOJIOAATH  MEPHI
npoduiakTUKU WHGEKITMOHHBIX 3a00J€BaHU, TIPaBWIa MOBEJCHUS B NIPUPOJE U
oOecrieueHns: 6€30MaCHOCTH COOCTBEHHOM KM3HENEATEIbHOCTH B UPE3BbIYANHHBIX
CUTyallUsIX ~MPUPOJHOTO M  TEXHOTEHHOI'O  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIEC HAyUHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y 00YyYarONINXCSI MHTEIUICKTYIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
B IIpollecCe 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBHITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOiieMamMH, METOAOJoruen
OHOJOTUYECKOTO UCCJIEI0BAHMS, MIPOBEICHHUS AKCIIEPUMEHTATBHBIX
UCCJIEIOBAHUM, PEIICHHs] OMOJIOrMYECKUX 3a7a4, MOACINPOBAHUS OMOJIOTHYECKHUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YyYaIOMUXCs [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
1EJIOM U K OTJICIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUYECKOH,
TCHETUYECKOM TPaMOTHOCTH, OOINEH KyJbTypbl TIIOBEICHUS B TPHUPOJIE;
WHTETPAlliN €CTECTBEHHO-HAYYHbBIX 3HAHUH;

npuoOpeTeHre  OO0ydYaroIMMHCS  KOMIIETEHTHOCTH B PAIOHAIHLHOM
IPUPOAOIOIL30BaHUN (COOMIO/IEHNE TpaBUJ TOBEICHUS B MPHUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, OHMoCc(ephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpyXXaromux Joaer (cobmogeHuss Mep NpoPuIakTUKKA — 3a00JICBaHUI,
obOecrieueHne OE30MACHOCTH JKU3HEACSITEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAIHIX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3/IaHM€  YCIOBHH  JUIsl  OCO3HAaHHOTO  BBIOOpa  OOYYarOIIUMUCS
VHINBUTy aJIbHOU 00pa3oBaTeNbHON TPAaCKTOPHH, CIIOCOOCTBYIOIIIEH
MOCIIeyIoeMy TPOo(eCcCHOHATFHOMY CaMOOTIPECIICHHIO, B COOTBETCTBUH C
WHIMBUY AIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMHU PETHOHA.

OO61iee yKca0 YacoB, OTBEJACHHBIX HA U3yYeHHE OMOJIOTUU Ha yTiyOJIeHHOM
ypOBHE cpeaHero obiero odpazoBanusi, coctasiser 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJETIO).

Ot6op opraHu3anOHHBIX (OPM, METOJIOB M CPEACTB OOyYEeHHS OHOJIOTHH
OCYIIECTBJISIETCS ¢ YYETOM CcHenu(UKU ero COoJep)KaHHus W HAaNpaBlIEHHOCTH Ha
NPOJIOJDKEHNE  OHMOJOTMYECKOro 00pa3oBaHHMsI B OpraHHU3aIUsAX  CPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO6s13aTENBHBIM YCIOBHEM MPU 00yYEeHUU OMOJIOTUH Ha YIIIyOJIEHHOM YpPOBHE
SBJISICTCSl TIPOBEJICHUE JIA0OPATOPHBIX M TpakTUYecKux pador. Takke ydactue
0o0y4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-UCCIIEI0BATENBCKUX PaldoT,
TEMaTHKa KOTOPBIX OMpEAESISICTCS YYUTEJIEeM Ha OCHOBE  HMCIOIIHUXCS
MaTePUATbHO-TEXHHYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KITACC

Copnepxxanue TporpamMMbl, BBIJIECICHHOE KYpcusoM, HE BXOAUT B IPOBEPKY
rocyiapctBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buosorusi Kak HayKa

CoBpemenHas OMOJIOTHS — KOMITIEKCHas: Hayka. KpaTkas uCTopusi pa3BUTHS
owosoruu.  buojornueckue HaykKd W H3ydyaeMble ~HMH  IIPOOJIEMBI.
OyHIaMEHTAJIbHbIC, TPHUKIAIHBIE KM TMOUCKOBBIE HAy4YHbIC HWCCICAOBAaHUS B
OMOJIOTHUH.

3HadyeHue Onojgoruu B (HOPMHUPOBAHHHM COBPEMECHHOM €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. IIpodeccun, cBszaHHbie ¢ Ouojorueil. 3HaueHUEe OHUOJOTHHM B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKAa: MEIUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE PUPOJBI.

JdemoHcTpanumn

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. 11aBnos, 1. . Meunnkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, . Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OMOJIOTMM C JOpYrUMU Haykammu», «Cucrema
OMONIOrMYECKUX HAYK.

Tema 2. 7KuBble cMCTEeMbI U MX U3Y4YeHHUE

JKuBble cuCTEMBl Kak mOpeaMeT wu3ydeHus Ouosioruu. CBOMCTBa KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb M IEJIOCTHOCTb,
CJI0XHOCTh W YNOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, U3MEHUYNBOCTD, POCT U PA3BUTHE.

VYpoBHU oOpraHu3allii KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKAHEBBIM, OpPraHU3MEHHBIMN, MOMYJISIUUOHHO-BUIOBOM, BKOCUCTEMHBIN
(OuoreoueHoTnueckuit), oOuochepusiii. Ilpoueccbl, mpoucxonsdiue B KHUBBIX
cuctemax. OCHOBHBIC TPHU3HAKH JXKUBOTO. JKW3HB Kak (opMa CyIIECCTBOBAHUS
Martepud. Haykn, n3ydaroniue >KMBbI€ CUCTEMbI HA PA3HBIX YPOBHSX OpraHU3alliH.

N3ydenune xuBBIX cucteM. MeToasl Ouonornyeckoil Hayku. Habmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanus3. [lonaTue o 3aBUCUMON U
He3aBUCHUMOW mnepemeHHOU. IlmaHmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKM U €€ TOCTOBEPHOCTE.
Pa3z6poc B Owuonornmueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH TIOJYYEHHBIX
pe3ynbTatoB. [IpuymHBI HCKaX€HUSA pe3ysbTAaTOB J3KcrnepuMeHTa. IloHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpauumn



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buonorunueckue
cuctembl», «CBOMCTBAa KUBOW MaTepun», «YPOBHU OPraHU3ALMUU KUBOU
npuponb», «CTpoeHHe MXWUBOTHOW KIIETKM», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJOBEUeCKoro opranumsma», «buoreonenos», «buocdepa», «Meroabl
V3Y4YE€HUS )KUBOU MPUPOJIBDY.

OGopynoBanue:  jmaboparopHoe  oOopydoBaHWE  JJiA  IMPOBEACHUS
HaOJII0ICHUM, U3MEPEHH I, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcrnonp30BaHuE pAa3IUYHBIX METOAOB MpPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS €QUHUIA >KuBoro. KMcropus
OoTKpbITUA KiIeTKu. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBauH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOUHOU
TEOPUH.

Meroabpl  MOJIEKYJSIPHOM ¥ KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOMUS,
xpoMmarorpadus, 3ekTpodopes, METOJl MEUYEHBIX aToOMOB, AuddepeHInanIbHOoe
HEHTPU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duKcUpo8anHvlx
Ka1emoK. DIEKTpoHHass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npusicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuisl 1 cxembl: «CBETOBOM MUKPOCKOID», «IIEKTPOHHBIA MHKPOCKOID,
«Hcropus pa3BUTHA METOLOB MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIMpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KIETOK.

IIpakTuueckass padora «/3ydyeHue METOAOB KJIETOYHOW OUOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHnaTbHOe EHTPUGYTUPOBAHNE,
[I1IP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bonma m e€ posbp Kak pacTBOpPUTEINs, pearcHTa, y4acTue B CTPYKTYPUPOBAHHUH
KJIETKH, TEIUIOPETrysiuuu. MuHepaabHble BEIIECTBAa KIETKH, MX OHOJIOrHYecKas
poJib. Posib KATHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonornyeckue mnoiauMmepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl O€KOBOM MojeKky:bl. [lepBuuHas
CTpyKTypa Oeika, MenTHAHas CBsA3b. BTopuyHas, TpeTW4HAas, 4YeTBEPTHUHAsS
cTtpyktypel. Jlenaryparusi. CpoiictBa OenkoB. Kraccudukaruss  OenkoB.
buonoruueckue GpyHkuun 6enkoB. Ilpuonsi.
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YrneBoasl. MoHOCaxapuabl, IUCaXapyibl, OJIMTOCaXapuAbl U OJIUCAXAPUIBI.
O6mmit maH cTpoeHHss W (UBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruueckue pyHKIUM YTIEBOIOB.

Jlunuasl. 'mapodunsHo-ruapodoOHbIe cBoiicTBa. Kitaccudukanus Tunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buonormueckue ¢GyHKIAN
aunuaoB. OOmMe CBONCTBA OMOIOTMYECKIX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJYIIPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK m PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpuanun xommuiementapuoctu. [IpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. MectonaxoxaeHnue nu ouonorndeckue Gpynkuuu JIHK.
Bunpsl PHK. ®ynkuuu PHK B kieTke.

Ctpoenue monekyibl AT®. Makpospruueckue cBa3u B Mojekyie ATO.
buonornueckue pynkiuun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
kietke. J[pyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHasi OUOJIOTHs: OMOXUMUYECKUE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyl. Mooeruposarnue
CmMpyKmypol U QYHKYUll OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudeckull cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

[Toptpetst: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[uarpammer:  «PacnpeneneHne XHMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «Pacnpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabmuupbr u cxembl: «llepuoguueckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKyJIbl BOJBI», «BellecTBa B cocTaBe OpraHu3moB», «CTtpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOEHHUE MOJIEKYII
yriieBonoB», «CTpoeHne MoJieKyn JHUnuaoBy», «HyKIeMHOBbIE KHUCIOTBIY,
«Ctpoenue Monekyasl ATO».

O6opynoBanue: XuMHUYECKas ocya 1 000pyA0BaHHE.

JlabopaTopHnasi padora «O0HapykeHHE OCJIKOB C TMOMOIIbIO KaUeCTBEHHBIX
peaKuuin.

JlaGopaTtopnass  paGora  «JccinemoBaHuWe — HYKJIEHHOBBIX — KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIIUN KICTKH

Tunsl KJIETOK: »JyKapHOTHYECKass H mpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CrtpoeHue npokapruoTHIecKol kieTku. Kiierounas crenka 0akTepuii u apxei.
OCO0OEHHOCTH CTPOEHUS TeTepOTPOPHONW U aBTOTPO(GHON MPOKAPHUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOLIEHO3aX.

Crpoenue u (yHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKH.
[na3zmatnueckass wmemOpana (riazmanemma). CTpykTypa IIa3MaTHUueCKOn
MeMOpanbl. TpaHcropT BelecTB depe3 IIa3MaTUYecKyl0 MeMOpaHy: MacCUBHBIN
(nuddysus, obneruénnas auddysus), akKTUBHBIM (NIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). llomynponunaemocts MeMOpanbl. PabGoTta HaTpuii-
KaJMeBOr0 Hacoca. DHJIOIMTO3: MUHOIMTO3, (aronuTto3. DKk3o1uTto3. Kierounas
crenka. CTpykTypa u QyHKIIMHM KJIETOYHON CTEHKH PACTEHH, TPHOOB.

Hurormasma. [urozons. Lutockener. [IBuxkenue nuroriazMbel. OpraHouabl
kinetkd. OnHoMeMOpaHHbIE OpraHoubl KIETKU: HHAOIJIa3MaTHYecKash CeTh
(OIIC), anmapat I'onbaXku, JTU30COMBI, UX CTpoeHUE M (yHKIHMH. B3aumMocBs3b
OJTHOMEMOpPaHHBIX OPTaHOWIOB KiIeTKH. CTpoeHHEe TpaHyISIPHOTO PETHKYIyMa.
Mexanusm nanpasnenus 6enxoe ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [manmkuii  (arpaHyJsIpHBIA) — 3HAOIUIa3MaTUYCCKUN
petukynyMm. CekperopHas QyHkuus anmapata ['onsmku. Moougurkayus b6enxkos 6
annapame [onvoxcu. Copmuposxka 6enxog 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pactuTenbHbIX KiIeTOK. KiteTounbiid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJAPUHU,  IJIACTHUJIBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepeckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIMM MUTOXOHIpUN W 1wiactui. llepBuunele,
BTOPUYHBIE W  CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOLUIUX  IYKAPHUOT.
XJIOpPOIIACTBI, XPOMOILIACTHI, JIEUKOIIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranoubsl kietku CtpoeHue W GyHKIMM HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. lIpomesxcymounvie Quramenmeol.
MukpodunamMeHTsl. Axkmunogvle Muxkpogunamenmol. MplIEUHbIE  KIIETKH.
Axmunosvle KOMnoHenmvl Hemblueunvlx Kiemok. MukporpyOouku. Kietounsrit
neHtp. CTpoeHwe U JBWIKEHUE JKTYTHMKOB W pECHUYEK. MHUKpOTpyOOUKH
nuTomiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
mukpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIIIKU, UX CTPOEHUE U
bynkuuu. Snepupiii OenkoBbI MaTpuKkc. [IpocTpaHCTBEHHOE paCIOIOKEHUE
XpOMOCOM B HUHTephazHOM snpe. Iyxpomamur u cemepoxpomamur. benxu
XpOMaTuHa — TUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 Mumose. Sfoepmbiil
MpPaucnopm.

Knerounsie BkimtoueHusi. CpaBHHUTENIbHAS XapAKTEPUCTUKA KIIETOK 3YKapUOT
(pacTUTeIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupbl U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KIeTkn», «CTpoeHue
XKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KIeTKW», «CrpoeHue
MUTOXOHAPUNY, «S1po», «CTpoeHne NpoKapUOTUUECKON KIETKI.

OO6opymoBaHHe: CBETOBOM MHKPOCKON, MHUKPOTMpENapaThl PaCTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaaIbHbIX KIETOK.

JlaGopaTropnass pabGora «/3yueHue CTpPOEHHUS KJIETOK Pa3JIUUYHBIX
OPTaHU3MOB).

IIpakTnyeckas padora «l3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopnas padora «lccienoBaHue IUIa3MoOJiM3a U JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTuyeckass  pabGora  «/3ydyeHue  JBMKEHHUS  UUTOIUIa3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NMPeBpPallleHUe SJHEPTUH B KJIETKe

AccUMUITALINAS ¥ TUCCUMIIISIIHS — JIBE€ CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(HBIA W TeTepoTpOHBIA. YdUacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. OJHepreTuueckoe obOecrneueHue KieTKu: mnpeBpanieHue ATD B
oOMeHHBbIX Tmporeccax. DepMeHTAaTUBHBIM XapakTep peakluuil KJIETOYHOIO
MeTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUA.
Kodepmentsl. Otnuuust pepMeHTOB OT HEOPTaHMUYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPbl U OEIKU-MHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

IlepBuuHBI CHUHTE3 OPraHUYECKMX BeEIIECTB B KieTke. dorocuHTES.
AHokcueenHblll U OKcueeHHbl omocunmes y odaxkmepuil. Ceemocobuparowue
nUSMeHmyl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJIOPOILIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHOBas paspl. Pomoovixanue, Cs., C,. u CAM-munol
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHue pa3iaudHbIX (HAKTOPOB
Ha CKOpOoCTh (hoTOCHHTE3a. 3HaUeHHe (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUGUIUpPYIOIIKE OaKTepuu, >Kelne300aKTepuu, CEepoOAKTEPUH, BOJOPOAHbBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe OopraHu3Mbl. Buaer Opoxxenus. [IpomykTel OposkeHHs W HX
UCIIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH OOJIe3HEH.

AspoOHbIe OpraHu3MBl. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIHOKO3bI.

buonornueckoe okuciaeHne, WIK KIETOYHOE AbIXaHUE. POap MUTOXOHIpHUIA B
npolieccax ouonornyeckoro okucnenus. [{uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes
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AT®D: paboma npomonnoi ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOrO MyTH
oOMeHa BellecTB nepes aHadpoOHBIM. DPHEKTUBHOCTh IHEPTETUUECKOTO 0OMEHa.

JdemoHcTpanuu

[Hoprpetsr: JIx. [lpuctiu, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Onrenwrapar, I1. Murtdenn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCHHTE3Y, « IHEPreTHUECKUl 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyAOBaHHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UM KaTajaasbl)y.

JladbopaTopnasi pabora «l3yuenue QepMEHTATUBHOIO PpAaCIICTUICHUS
MEPOKCHUJIa BOJIOPOJIa B PACTUTEIIBHBIX U dKUBOTHBIX KJIETKAX).

JlabopaTtopnass paGora «CpaBHeHuE mpoIeccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas padora «CpaBHEeHUE MTPOLIECCOB OPOKEHUS U JTBIXaHUSD.

Tema 7. HacaeacrBeHHass uHGoOpManus U peajin3anus eé B KIeTKe

Peakuun matpuunoro cuHtesa. [[pMHIMO KOMIUJIEMEHTAPHOCTU B PEAKIIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeACcTBeHHOW mHGopMaluu. [ eHeTnuecKuit
KOJ, €ro cBoWcTBa. TpaHckpunuus — MaTpuuHbli cuHTe3 PHK. IlpuHnmmer
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancmauus u e€ sransl. Yuactue TpancnoptHbix PHK B OnocunTese Genka.
VYcnosusi O6uocunte3a Oenka. KomupoBanme ammHokucior. Ponb pubocoMm B
ounocuHTe3e Oerka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U DYKApHOT. Perysiius akTUBHOCTH T€HOB Yy TpokapuoT. ['mmortesa
onepona (®. XKako0, XK. MaHo). Moaexynsipnvie mexanuzmvl IKCNPECCUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perymnsaius oOMEHHBIX
po1eccoB B KieTke. KiieTounblil romeocTas.

Bupycsl — HekeTounble (hOPMBI )KU3HU U OOJIUTraTHBIE mapa3uThl. CTpoeHUE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaros. Kusnennwiil yuki
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmMezpasa.

Bupycubie 3a0oneBanust yenoBeka, UBOTHBIX, pactenuid. CIINJ, COVID-
19, counanbHble U MEAUIIMHCKUAE TPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuiux maccusos («bigdatar)
CMPYKMYPHbIX OUonocudeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
Ipoepammupyemoie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.
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JdemoHcTpanuu

[Toptpetsl: H. K. Konsuos, /. Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «l'eHeTu4eckuilt Koy, «Bupyche»,
«bakrepuogarmny.

IIpakTnueckas padora «Co3iaHue MOJIEIIA BUPYCAY.

Tema 8. ) KuzHeHHBIH HUKJ KJIETKH

Knerounséi 1uki, ero mnepuonabl W perynsaiua. Wuatepdaza u  MuTO3.
Oco0eHHOCTH TPOIECCOB, MpOTEKaroMmMUX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  I[lpecuntetndyecknii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKUU WU
MOCTCHHTETHYECKHUH (MPEMUTOTUIECKUI) TIEPUOIBI UHTEP(DA3HI.

Matpuunsiii cunte3 JHK — penmuxauus. [Ipunuunsr perukanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJJIEIbHOCTD.
Mexannsm perukanun JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTHIl. JIUIUIOMIHBIA W
rariouJHbeli ~ HabOpel  XpoMocoM. ['oMmonoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne knerkn — wmuTo3. CTaguu MHUTO3a WU MPOUCXOIAIINE B HUX

npoueccel. Tunel muto3a. KapuoknHe3 n nuToknHe3. buosiornyeckoe 3HaueHune
MUTO3a.

Perynsuuss MuToTHYEeCKOro IMKIa KIEeTKH. [Iporpammupyemas kieTouyHas
rudeb — anornTo3.

Knerounoe snpo, XxpoMocombl, (yHKIMOHAJIbHAs TEHOMHKA. MexaHuzmul
npoaugepayuu, oupgepenyuposxku, cmapenus u euberu xiemox. «l{ugposas
K1emKay — ououHgpopmamuveckue mooeiu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutosdyn, «CtpoeHue
xpomocom», «Permmkamus JJHK.

OO6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: «MUTO3 B KIETKax
KOpEUIKA JTyKa».

Jlabopatopnas  pabora  «/3ydyeHne  XpoMocOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

JlabopaTopHnas paGora «Ha0ntoeHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenne u QyHKIIUM OPraHN3MOB

buonorunyeckoe pazHooOpazue OpraHU3MOB. OHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHbBIE OPTaHU3MBI.

OCOOEHHOCTH ~ CTPOEHUSI U JKUBHEHEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIETOYHBIE TPHUOBI, OJHOKICTOYHBIC
BOJOPOCIIH, APyTrHe NpoTUCThI. KoJOHMaNbHBIE OPraHU3MBbI.
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B3auMocBs3p 4acTel MHOIOKJIETOYHOrO OpraHusma. TkaHu, OprasHel M
cucteMbl opranoB. OpranusM Kak eIMHoe 1esnoe. I'omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHasl,
MOKPOBHAsI, TMPOBOJsAIIASA, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTPOEHUS,
GbyHKINN 1 pacToNOKEHHs TKAaHEH B OpraHax pacTEHUHN.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIbI KMBOTHBIX TKAHEHU: JMUTEIIMAIbHAS,
COCMHUTENbHASI, MbllIeyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (QYHKIUNA U
pacmnoJIOKEHUsI TKAHEW B OpraHax *KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBI OPTaHOB XUBOTHBIX U Ye0BeKa. PyHKIUHU OPraHOB U CUCTEM OPTaHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuilt. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJICTOUYHBIX XHUBOTHBIX. HapyHblii U BHYTpeHHUU ckeneT. CTpoeHune u
THIBI COEAUHECHUS KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PaCTCHUM:
TPOIIU3MBI M HACTUU. JIBMJKEHHME MHOTOKIIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbIlieyHasi cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlormomieHne BOABI, YIJIEKMACIOrO Ta3a U
MHHEPAIBHBIX BELIECTB pacTeHUsIMU. lIuTaHue XMBOTHBIX. BHyTpuIloaocTHOE M
BHYTPHUKIIETOYHOE TNUIIEBapeHHe. [IuTaHWe MO3BOHOYHBIX KUBOTHBIX. OTHENbI
MUIIEBAPUTENILHOTO TpakTa. [lumieBaputenvHble kene3bl. lluieBapurtenbHas
CHCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. /[pixanue pactenuil. J[prxanue >kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIEeTKU. KoxkHOoe npixanue. /[pIxarenbHas IOBEPXHOCTD.
XKabepHoe u nérounoe apixaHue. J{prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUWE CTPOEHUSI JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JIprxaTenpHas cucTema u4elioBeka. MeXaHu3M BEHTWISIUAM JIETKUX y NTUI U
MiIeKonuTaromux. Perymsus apixanus. J[prxatenbapie 00bEMBI.

TpaHcnopT BEWIECTB Y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHncmopT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjie,
KPOBEHOCHBIE COCyIbl W KpoBb. Kpyru kpoBooOpailieHHsl. DBOJIOLHUOHHbBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX KMBOTHBIX. PaboTa
cepaua u e€ peryJisnus.

Beigenenue y opranu3MoB. Beinenenue y pacrteHuil. Beimenienue y
*KUBOTHBIX. CokparutenbHble Bakyonu. Opranbl BbeiaeneHus. OunbTpanus,
CeKpelus U 00paTHOE BCACHIBAHWE KaK MEXaHW3MbI pa0OTHI OPTaHOB BBIICICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIACIUTENBHON cucTeMaMu. Boeiaenenue y
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MIO3BOHOYHBIX JKUBOTHBIX U uenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YEJIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPranu3moB. Cropsl
OakTepuii M ULUCThl MNPOCTEHIIMX. 3amUTa Yy MHOTOKJIETOYHBIX pPAacCTEHUM.
Kyrtukyna. Cpeacta macCUBHON M XUMHUUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX NPOU3BOJHBIE.
3ammTa opranu3Ma ot OojesHedl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIA U NpUOOPETEHHBIN crnenupuIecKuii
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BociasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocte W perynsuus |y OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. Pazgpaxkumocts u  perymsuus y
pactenuii. PocToBbIe BEIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pedaekTopHas peryisdinus Yy >XUBOTHBIX. HepBHas
cucTeMa M €€ OTHEeINbl. JBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedrnekc u
peduiekTopHast 1yra. besycinoBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbHast peryysinyds M SHIOKPUHHAS CHCTEMA >KMBOTHBIX M YEJIOBEKA.
JKene3pl DHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOW W JHAOKPUHHON cucteM. [unotamamo-runoduzapHas
cUCTEMA.

JdemoncTpanumn

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOUHbIE
Bojopocim», «bakrepum», «lIpocreiimmue», «Oprasbl LBETKOBBIX PACTEHHI,
«CHucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue CTeOIIs,
«CtpoeHue IUCTOBOM IUIACTUHKW», «TKaHW >KUBOTHBIX», «CKEJET YeI0BEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

CHCTEMa, «Hepsnas CHCTEMaY, «Koxay, «MpImreyHas CHCTEMaY,
«BbienurenbHas cucTeMa», «IOHIAOKPHUHHAsA cHUCTEMa», «CTpOCHHE MBIIIIbLY,
«mmynuter»,  «KumiedHomosoctHeie», «(Cxema  INUTaHUSA  PACTEHHII»,

«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUIIPBI»,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas
cuctemMa poio», «HepBHas cucrema sarymkum», «HepBHas ~— cucrtema
npecMmblkatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTTUTaromux», «HepBHas cuctema denoBeka», «Pediexcey.
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O6opynoBaHMe: CBETOBOW MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHKpPOIpPENApaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HAaCEKOMBIX, UIJIOKOXHUX, KUBbIE SK3EMIUISIphl KOMHATHBIX PAcTEHUM, repdoapuu
pacTeHUil pa3HbIX OTJAEJOB, BIJAXHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opy0BaHuE JJI IEMOHCTPALIMK IIOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia u 0eJIKoB Mo AelcTBrueM (epMEHTOB, 000pyI0BaHUE IS
JEMOHCTPALIMU OIBITOB MO U3MEPEHUI0 )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKECHUI, MOJIEJIA TOJIOBHOTO MO3Tra Pa3UYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEe pacTeHUI.

JlaGoparopHasi padora «3ydeHue TKaHEe )KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHue OpraHoB IIBETKOBOT'O PACTEHUS».

Tema 10. PazMHOkeHUe M pa3BUTHE OPraHU3MOB

dopmbl pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs: IOYKOBaHHWE, CHOPYJISALUS,
dbparMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuHoxeHue. [lomoBbie kneTku, win rametrsl. Meno3. Craaun
Mmeino3a. [loBenenne xpomocom B Meio3e. Kpoccrunrosep. buomornyeckuii CMbICI
M€Ho3a M IIOJIOBOTO Tporecca. Mewo3 MW €ro MeCTO B JKM3HEHHOM IUKJIE
OpTraHU3MOB.

[IpeazaponpiieBoe pazsutue. I'ameroreHe3 y :KUBOTHBIX. [1070BBIE jKelE3bl.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepMarorenes u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHHe U 3MOpPHOHAJIbHOE pa3BUTHE KUBOTHBIX. CrocoOb
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOrUs — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyua mopgoecenoe u moodenu mopgozenesa. Craaun >MOpHOTreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanwoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOEHHOCTH APOOJICHUS MIIEKOMMUTAIONIUX. 3apOJBIINICBBIE JIUCTKU
(racTpyssinus). 3aKiaaJKka OpraHOB U TKaHEW U3 3apOJbIIIEBBIX JUCTKOB. B3auMuoe
BIUSHAE YacTell pa3BUBAIOIIETOCS 3apojbliia (SMOpPHOHANbHAS WHIYKIIHS).
Jaknagka TIUIaHA CTPOCHUS KUBOTHOIO KakK  PE3yibTaT HEpPaApXUUECKHUX
B3aMMOJICUCTBUI TeHOB. BrnusiHne Ha 3MOpPUOHAIBHOE pPAa3BUTHE PaA3JIUYHBIX
(haKTOpPOB OKPYKAIOIIECH CPe/Ibl.

Poct u pas3Butne xuBOTHBIX. [locTamOpuoHanbHblii mepuoa. [Ipsmoe wu
HenpsMoe pas3BuTHe. PaszButue ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HENPSIMOIO
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pPa3BUTHSA, UX PACHPOCTPAHECHHE B Npupoje. Turmbl pocTa KUBOTHBIX. DakTOpbI
PEryJsiiiy pocTa )KUBOTHBIX U YesioBeka. CTauu MoCcTIMOPUOHATBHOTO PA3BUTHS
y KUBOTHBIX U 4esnoBeka. [leproabl oHTOreHe3a uenopeka. CTapeHue U CMEpPTh Kak
OHMOJIOTMYECKHE MTPOLIECCHI.

Pasmuoxxenne u passutue pacrenuid. ['ametoput u crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuil. OOpa3oBaHue crop B IMpoiecce Menosa.
l'ametorenes y pacreHuil. OIJIOJOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OII00TBOPEHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pa3BUTUE CEMEHH.

MexaHu3MBbl PEryJISIHMA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBammun, X. llneman.

Tabmuiel u cxembl: «BereratuBHOe pa3MHOXeHHEY», «TuIBl Oecrnonoro
pa3sMHOXEHUD», «Pa3MHOXEHHE XIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBD,
«Pa3MHOXeHUEe TUAPB, «Meio3y, «XpoMocoMmbl», «l'ameroreHnes», «CTpoeHue
AWLEKIETKH U crepmaro3onaa», «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsamoe u
HETpsiMOE pa3BuTHE», «Pa3zBuThe wmaiickoro xyka», «Pa3Butue capaHum,
«Pa3Butne narymkm», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHHI»,
«CtpoeHue ceMsiH OJHOJIONIbHBIX U JIBYJIOJIbHBIX pacTeHUN», « KU3HEHHBIN UK
MOPCKOM  KamycTbD», <«OKU3HEHHBIM ULHKI MXa», <KW3HEHHBIM  IUKI
ManopoOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK U
CIIEpMaTO30UI0B, MOAENb « LUK pa3BUTHS JATYIIKI.

JlaGopaTopHas padora «l3ydeHue CTpOCHHMS TMOJOBBIX KJIETOK Ha FOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnyeckass padora «BrpisiBIieHME NPU3HAKOB CXOACTBA 3apOJIbILICH
MO3BOHOYHBIX )KUBOTHBIX).

JladbopaTopnass padora «CrpoeHHe OpraHoB pPa3MHOXKEHHUSI BBICIIHUX
pacTeHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJEJICTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Haykh. Pabotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€UeCTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. KonbnoBa, H. Y. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, 1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETHYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AbTEPHATHUBHBIC IPU3HAKU, JOMHUHAHTHBIM W PEUECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAsl JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.
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OcCHOBHBIE ~ METOJIbI ~ T€HETUKH: THOPUIOJOTUYECKHM,  [UTOJIOTHYECKHUH,
MOJIEKYJISIPHO-TE€HETUYECKUM.

JdemoHcTpanuu

[Toprpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuiel 1 cxembl: «MeTo/ bl TeHETUKINY, «CXEeMbI CKPEIIUBaAHUSD.

JlabopaTopnass padora «J/lpo3oduna Kak OOBEKT TIE€HETHUYECKUX
VCCIIEOBAHUID.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBwlii 3akoH MeHaens — 3aKoH
eAMHO00pa3us rTHOpUI0B MepBOro nokojeHus. [IpaBuno nomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH pacUICIUICHUs MPU3HAKOB. [[UTONIOrMYecKrne OCHOBBI
MOHOTHOPHIHOTO CKpelnuBaHus. [ imores3a 4ucToTh raMer.

AHanuzupyouiee ckpemnBanue. [[poMeKyTouHbI XapaKkTep HaclieIOBAHMUS.
Pacmierienue mprus3HaKkoB IpU HEITOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBAHUSI  IPU3HAKOB. [{uToNorMdeckue  OCHOBBI  JAUTHOPHUIHOTO
CKpELIMBAHUA.

CuermienHoe HacnenoBanue npusHakoB. Paborel T. Moprana. CuernsieHHOe
HACJICIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMU. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

I'enernka nosa. XpoOMOCOMHBIM MEXAHU3M OIpEAeaeHus mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TeTeporaMmeTHbId I0J. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacneqoBanue npus3HakoB, CLETUIEHHBIX C ITOJIOM.

['eHoTuI Kak 1enocTHas cucrema. [enoTponuss — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBINM aJienu3M. B3anMoAeicTBUE HEaUIEIbHBIX TI'€HOB.
Kommnementapuocts. Dnuctas. [Tonumepus.

['eHeTnyeckuii KOHTPOJIb Pa3BUTHUS PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOJIIOTMYECKUX TMPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIUM.
['eHeTHYeCcKre MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTHYeCKHEe acleKThl KOHTPOJIS U
W3MEHEHHS HACJIEICTBEHHON MH(OPMAIIUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabnuupl u cxemsl: «IlepBbiil 1 BTOpo#l 3akoHbl Menaens», «Tpertuii 3aKkoH
Menpaens», «AHaIM3UpPYyHIIee CKpemuBanue», «HemomHoe noMHUHUpPOBaHUEY,
«CruersieHHOe HacJIeIoBaHWE TPU3HAKOB Yy Jpo30duibl»y, «['eHeThka Imoay,
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«Kapuotun uenmoBeka», «Kapuotun npozodunb», «Kapuotum nOTHIBD,
«MHOX€ECTBEHHBIN ajuienu3m», « B3auMo1eicTBUE TEHOBY.

OOGopynoBanue: Mojelb JUIsl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO0Opa3us
rUOpUZIOB TIEPBOrO TOKOJEHUS M paCUICIUICHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpPAllU¥ 3aKOHA HE3aBUCHUMOIO HACJIENOBAHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTPALUM CLEIJICHHOIO HACJEI0BaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporpenapar: «J[po3odumnay.

IIpakTnueckas padora «/3ydyeHue pe3yiabTaTOB  MOHOTHMOPUIHOTO
CKpENIUBAHUA Y IPO30DUITBD».

IIpakTnueckas  padora  «l3ydeHme  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA y AP030(DUIBD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  GopmupoBaHuu (peHoTHna.
N3menunBOCTh Npr3HakoB. KauecTBEHHBbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MoaudukanonHas U3MEHYMBOCTh. Ponb  cpenbl B (OpMHpPOBAaHUU
MOJAU(PUKALMOHHON HM3MeHYnBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa u BapuauvoHHas Kpusas (B. HMoranncen). CpolicTBa MOAu(pUKaIMOHHON
V3MEHYHMBOCTH.

I'enoTunnueckass N3MEHYMBOCTh. CBOKMCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Bupl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHass u3MeHYHMBOCTH. Mei0o3 W TOJIOBOM MpoIEecc — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3aHUU
TeHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTtanmoHHass W3MEHYMBOCTb. Buabl MyTalMi: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAHHbIE MyTaluH. SnepHble U
HUATOIUIa3MaTuYeckue myTtanuu. CoMaTUYeCKUe W TMOJOBbIe MyTauuu. [IprdnHbI
BO3HUKHOBEHUs MyTanuid. MyTareHpl W WX BJIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAllMOHHOI'O TMPOIECCa. 3aKOH TOMOJIOTHYECKUX pAJIOB B
HacneacTBeHHoW m3meHunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUYHMBOCTH U
HACJICICTBEHHOCT.

Onuzcenemuxa u 9NUSEHOMUKA, pOIb dNULEHEMUYEeCKUX @Gaxkxmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

[Toprpersr: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmuiet u  cxeMbl: «Bugsl  u3MmeHumBOoCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs U3MCHYHUBOCTEY, «Meiio3y,
«OmnonorBopeHuey, «I eHeTHUYecKue 3a00JIeBaHUs YeIoBeKay, « Buabpl MyTarmii.
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OO6opynoBaHue: XHUBbIE W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadpun) >KMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHUYHUBOCTH.

JlaGopaTopuas padora «MccnenoBanue 3aKOHOMEPHOCTEUN
MOAU(UKAIMOHHOW HM3MEHUMBOCTH. IlocTpoeHue BapuallMOHHOrO psiga U
BAPHUALIMOHHOU KPUBON».

IIpakTnueckas padora «Mytaruu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesoBeka

Kapuorun uyenoBeka. MexayHapoaHas mporpaMma HCCIEAOBaHHUS T€HOMA
yernoBeka. Meronbpl  M3ydeHUsT T€HETHMKHM  YEJIOBEKAa: TIEeHEaJOTMYeCKUM,
OJIM3HEIIOBBIH, UTOr€HETUYECKUH, MOMYJISIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKHIA. CoBpemeHHOE ONpENIEIICHHE TE€HOTHUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
IT11P-ananu3a. HacineacTtBenHsle 3a00ieBaHus YelioBeKa. [ eHHBIE 1 XpOMOCOMHBIC
0oJe3HM 4YeloBeKa. bolie3HW C HACleNCTBEHHOW MPeapacroyioKeHHOCTHIO.
3HaueHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUH T€HETUYECKHUX
3a0oneBaHui 4YenoBeka. MeauKo-reHeTuYecKoe KOHCYJbTHupoBaHue. CTBOIOBBIE
KJIETKH. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCICIOBAHUN B
00J1aCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enetnueckue ¢akTophl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTH YeEJIOBEKa K
(bU3UYECKOMY U XMMHUYECKOMY 3arps3HEHHUIO OKpYsKaroleh cpesnl. ['eneTnueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JdemoHcTpanumn

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3y4YeHHS] TEHETUKHU
yesioBekay, «l eHeTnyeckue 3a00JeBaHUs YETOBEKa.

IIpakTnyeckas padora «COCTaBICHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenexkunst OpranusMoB

JlomecTuKanus H CEJeKUHUs. 3apOKICHUE CEeIEKIMH U JIOMECTUKALUU.
Yyenne H. WM. BaBwimoBa o lleHTpax mnpoUCXOXIEHUS UM MHOro00pasus
KyJbTYPHBIX pacTeHuil. Poip celekuuyu B CO3IaHUM COPTOB PACTEHHUM M MOPOJ
*uBOTHBIX. CopT, mopoaa, IMTaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HacjaeACTBeHHOM wu3MeHuuBoctd H. WM. BaBuioBa, ero 3HadyeHue s
CEJICKIIMOHHOU PaOOTHI.

Metoasl ceneKkImoHHON paboThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
VHIMBUTy AJIbHBIH. Ortanbl ~ KOMOMHAIIUOHHOW  CEJIEKIIUH. UcnbiTanue
MpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OLEHKHU
¢eHoTHIIa TOTOMCTBA U OTOOP IO TEHOTHUITY ¢ oMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ[  CEJCKIMOHHOM  paloThlI.
PannanmoHHbIil 1 XUMHUYECKUA MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX
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dbopm opranuzmoB. Vcrmonb30BaHHE TE€HOMHOTO PENAKTUPOBAHUS M METOJOB
pexoMOuHanTHBIX JIHK 17151 monmydenust iCX0AHOTo MaTtepuaa ajsi CeleKIUu.

[Tonyuenue MOJIUTLIIOUIOB. BuayTtpusugoBas rudpuan3aIvs.
bnuskopoacTBeHHOE  cKpemiuBaHue, WM MHOpuauHr.  HepoxactBeHHoe
CKpelllUBaHue, Win ayTOpuauHr. l'erepo3nc u ero mnpuunHbl. Mcmonb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzanus. [Ipeomonenue Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEHUH U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHre U U3yYEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U
UX JUKAX pOAWYEH IS CO3JaHUS  HOBBIX COPTOB W THOPUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. M3yuenue, coxpaneHue u  ynpaegieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUeCmeyiomux U co30anusl HO8blX Nopoo, TUHUL U KPOCCO8, 8
MmoM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX MemOo008 HAYYHbIX UCCIe008aHUl,
nepeodosuvlix uoetl U nepcneKmueHbIX MexHoI02UlL.

JdeMoHcTpanuu

[Toptpers: H. M. Basunmos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxemsl: «LleHTPBI TPOUCXOXKIEHUS U MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHmi», «3aKOH TOMOJIOTHYECKHUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«Metonapl cenexkuun», «OTnanénHas ruopuauzanus», «MyTtareHes».

JlabopaTopHas pabdora «/3yyeHue copTOB KyJNbTYpHBIX PACTEHUN U TOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHrne METOAOB CEJICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeuss «OCHOBHBIE METOJbl M JOCTHUXKEHHUS CENEKIMH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JIAOOPATOPHIO
arpOyHMBEPCHUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buoTexHoJI0TMs U CHHTETHYECKAasA OMOJIOTUS

OOBEKThI, UCHOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE W TKaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpanuuronHas
OMOTEXHOJIOTUS:  XJICOOMEeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpoobuonornueckuit cunte3. OOBEKTHI MHUKPOOMOIOTHUYECKHUX
TexHoJorui. [Ipon3BoacTBO OeIKa, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TEeXHOJOTU W MHCTPYMEHTOB LIEJIEHANPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOTYYEHUSI OPTaHU3MOB U UX KOMITIOHEHTOB,
CoJIeprKalliX HE BCTpeYarouecs B MPUPoie OMOCUHTETUUECKHUE MTyTH.
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Knerounas unxxeHepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PaCTECHUU U
#*uBOTHBIX. KpuoGanku. ComaTuyeckas TUOpUAM3ALMSA W  COMATUYECKUU
sMOpuorene3. lcnonb3oBaHuEe Tramiou0oB B CeJlEKUMH pacteHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKkoHCTpyKuus
AUIEKIETOK U KIIOHUPOBAHUE KMBOTHBIX. METO/ TPaHCIUIAHTALMK SI€p KIETOK.
Texnonoeuu 0300po8JIeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMoOCOMHass W TeHHasg WHKEHephs. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHantHbiX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmKeHUs W NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  HHYKEHEpPHUH.
DKOJIOTUYECKHE U 3TUYECKUE MPOOJIEMbI T€HHON MHXEHEPUH.

Menmuuunckue ouorexHonoruu. [loctrenoMmuas nudposas meaunusa. [1LP-
JUarHocTuka. MeTaOoJIOMHBIM aHAIM3, TCHOIICHTPUYCCKHM aHajau3 IMpoTeoMa
YeroBeKa Uil OLEHKM COCTOSIHHS €ro 310poBbiA. VICIoJIb30BaHHME CTBOJIOBBIX
kineTtok. TapretHas Tepanus paka. 3D-OunoumkeHepus i pa3paOOTKU
(yHIaAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEeH COUeTaHHMEM TEXHOJOTUH TPEXMEPHOTrO OHONMpHHTHUHTA M ckaddonauHra
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C II€JIbI0 OOECreYeHHs] KOMOMHHPOBAHHOMN
3amuThl OT BO3Oyautenet OPBU, ycTaHoBieHHE MOJNEKYJSPHBIX MEXaHU3MOB
¢ynkunonupoBanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OINACHBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHncTpanuu

Tabnuupl u cxemsl: «/cnoab30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHXKEHEPUS».

JlabopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuyeckas padora «IlomyyeHne MOJIOUYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi  «buorexHonmorus — BakHEHIIas MPOU3BOJWTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOICTRO)».

11 KIIACC

Tema 1. 3apokaeHue W pa3sBuTHE 3BOJIONHOHHBIX MPEACTABJICHUH B
oumoJiornu

OpomonuoHHas Teopuss Y. JlapBuna. IIpeAnochblIKM BO3HUKHOBEHUS
napBuHHM3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. JlapBuHa.
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JIBrkyuiye cuiibl 3Boonnu BUAOB 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXEHHUsI OpraHU3MOB, HAcCJEJCTBEHHass HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIH OTOOD).

Odopmrnenue cunternueckoit Teopun »sBomtounu (CTD). HelrpanbHas
Teopust dBojonuud. CoBpeMEHHass SBOJIIOLMOHHAA  OWoyiorus. 3HAYEHUE
ABOJIIOIIMOHHOM TEOpHUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOUN KapTUHBI MUPA.

JdemoHncTpanuu

[Toprpets: Apucrorens, K. JIunnen, K. b. Jlamapk, 9. XK. Cent-Unep, XK.
Kioswe, Y. Hapsun, C. C. UerBepukos, U. U. [lImansraysen, Jx. Xonnein, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (o K. Jlunuew)y,
«Jlectnuna xuBbIX cymiectB (mo Jlamapky)», «MexaHusm QopMUpOBaHUS
NpUCIIOCOOJICHUT y pacTeHud © KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyTa nyremectus Y. Jlapsunay, «Haxoaku Y. Jlapsunay, «Dopmbr 60psObI
3a cymectBoBanue», «llopoasl romyoeit», «MHoOroobpasue KylabTYpHBIX (GopM
KarycThl», «[1opopl JOMAITHUX KUBOTHBIX», «Cxema 00pa30oBaHUsI HOBBIX BUJIOB
(mo Y. [HapBuny)», «Cxema COOTHOIIEHUSI JBWXYIIUX CHJI DBOJIIOIUNY,
«OCHOBHBIE MTOJ0KEHUSI CHHTETUUECKON TEOPUU IBOJIIOIIUNY.

Tema 2. MUKPO03BOJIIOLNS U €€ Pe3yJIbTAThI

[Tonynauust kak sneMeHTapHasi eAuHHIA BOMIOIUMU. COBpEMEHHbBIE METObI
OIICHKM T'E€HETHMYECKOTO pPa3HOo0Opa3us W CTPYKTypbl nonynsnui. M3meHeHue
reHooHJla TOMYJSIUMKA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SIBJIEHUE. 3aKOH
reHeTudeckoro papHosecus J[x. Xapau, B. BaitnOepra.

DOneMeHTapHble (DAKTOpPHI (IBWKYIIME CHUJIbI) SBOJIONWUA. MyTallMOHHBIN
npouecc. KomOuHaTtuBHas wu3MeHuHMBOCTh. Jlpelid reHOB — ciydaiiHble
HEHANpaBJICHHbIE WM3MEHEHHUS 4YacToT ajulenedl B momyjsanusax. Oddekt
OCHOBarelnsd. JIpgexm Oymviiounoco eopaviuwika. CHUdCEHUe 2eHemuyecKo2o
pasnoobpazusi: npuuunsl u cireocmeus. Ilposenenue s¢pghexma Opeiigha ceros 6
oonvuwux u  manvlx  nonyaayusx. Mwurpanun.  M3omsums  TOMYJISIITU:
reorpaduueckas (mpocTpaHCTBEHHAs), OMoIorudeckast (pernpoayKTHBHA).

EctecTBeHHbII 0TOOp — HamnpaBisoomuil Qakrop sBomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  ABWKYIIMHM, CTaOWIM3UPYIOLUUH, pa3pbIBaAIOIIUi
(mm3pyntuBHbIi). [lomoBoit oTOop. BO3HWKHOBEHHE W HBONIOIUS COIUATHLHOTO
MOBEACHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh ~ OpPraHU3MOB  KaK  pe3yJbTaT  MHMKPOIBOJIIOLHUU.
Bo3nukHoBeHne — mpucnocoOieHud y  opraHuzMoB.  Apomopdo3sl U
uauoaaantanuu. [Ipumepsl mpucnocobieHnit y opranu3MoB: Mopdoiorudeckue,
dbusnonornyeckue,  OuMoxumMuyeckue,  moBeAeHUeckue.  OTHOCHUTETHHOCTH
PUCTIOCOOJICHHOCTH OPTraHU3MOB.
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Bun, ero xpurepuum u crpykrypa. BupooOpa3oBaHue kak pe3yibTar
MUKpPO3IBOMIOIMHU. M3onsuus — kioueBod ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CHMIATPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE) (monuIuIOnIU3aus,
ruOpuanzanus). JJIMTenbHOCTh 3BOIIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl (HOPMHUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Pons  sBontonmMoHHOM Omojoruu B pa3pabOTKE HAyYHBIX METOJIOB
cOoXpaHeHHsl OMopazHoo0pa3us. MUKPOIBOJIIONHUS U KOIBOJIIOIUS Mapa3uTOB U UX
X03s51eB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI
O00pBOBI ¢ HEl.

JdeMoHcTpanuu

[Toptpersr: C. C. YUerBepukos, 3. Maiip.

Tabmuupl 1 cxembl: «MyTauuoHHass H3MEHYUBOCTBHY, «llomynsuuonHas
CTpyKTypa Buaa», «Cxema mposiBIeHUs 3aK0oHa Xapau—BainOepray, «JBuxymme
CHJIBI 3BOJIIOLUNY, «IKOJIOTHYecKas U30JSLUsS HOMYJIALUNA CeBaHCKON (openmny,
«leorpaduueckass UM30JSAUMSA  JIMCTBEHHMIIBI CHUOUPCKOM U JIMCTBEHHMIIBI
naypckoin», «IlonynsiimoHHbIe BOJTHBI YUCIECHHOCTH XUITHUKOB U XKEPTBY», «CxeMa
JICUCTBHUSL €CTECTBEHHOro oTOopay, «PopMbl OOpHOBI 32 CYIIECTBOBAaHHUEY,
«HpycTpranbHbli MenaHu3M», «JKuBble nckonaemeliey», «I10KpOBUTEIBCTBEHHAA
OKpacka KUBOTHBIX», «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Duznonornueckue amantrauun», «lIpucnocobsIeHHOCT, OpraHu3MoOB U €€
OTHOCUTENBHOCThY», «Kputepuu Buaa», «Buasl-npoitHukn», «CTpyKkTypa BUia B
npuposie», «Crnocodsl BumooOpazoBanus», «l'eorpapuyeckoe BUI000pa3oBaHUE
TpEX BUIOB JAHIBIEH», «IKOJOTHYECKOE BHMJI000PAa30BAHME BHUJIOB CHUHUID),
«ITonmunnounel pacrenuit», «KamycTHo-peneunsiili ruopumy.

O6GopynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydea NTUIl U
3BEpell ¢ MpUMepaMH pPa3IMUHBIX MPUCHOCOOJIEHUN, 4Yyuyenaa NOTUI U 3Bepei
pPa3HBIX BHJOB, TepOapuu pacTeHWd ONM3KUX BHUAOB, O0OpPa30BABIIMXCS
Pa3TUYHBIMU CTIOCOOAMH.

JlabopaTtopnass paGora «BblsiBIeHHEe H3MEHYMBOCTH Y OCOOEH OJIHOTO
BUJIA».

JlabopaTtopnas  paGora  «llpucnocobieHuss  opraHu3smMOoB M HUX
OTHOCHTEIbHAS 11€JIECO00PA3HOCTHY.

JlabopaTtopnas pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTHUECKOMY
KPUTEPUIOY.

Tema 3. Maxkpo3Bosouus u eé pe3yabTaThbl

Meroabl  u3ydeHHsT MakpoldBoroUuU. [lalleoHTOIOrMYECKHE  METOAbI
u3ydyeHus oHBomouud. Ilepexognbsie ¢GopMbl U (QUIOTCHETUYECKUE  PSAIbI
OpraHHU3MOB.
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buoreorpaduyeckue meTonbl u3ydeHus spoitonuu. CpaBHeHue ¢GIoOpsl U
dayHbl MaTepuKOB U OCTpOBOB. buoreorpadpuyeckue obnactu 3emun. Bumbl-
SHJIEMUKHU U PEJTUKTHI.

OMOpPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbI U3YUEHUS
HBONIONMH. ['€HEeTHYeCcKrMe MEXaHU3Mbl 3BOJIIOLIIMM OHTOT€HE3a M TMOSABJICHUS
SBOJIIOLIMOHHBIX  HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OpraHbl.
PynumenTtapusle  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTU4YeCKUe  METOJbl  W3Y4YEHUsS  HBOJIIOLUU.
I'omonornynsie TeHbl. COBPEMEHHBIE METOJBI TMOCTPOCHUS (DHIIOTCHETHUECKUX
JEPEBLEB.

XPpOMOCOMHBIE MyTallUU U SBOJIIOIUS TEHOMOB.

OOG1ue 3aKOHOMEPHOCTH (TpaBuia) BOMIONUU. [Ipunyun cmenvt GyHKYuU.
HeoOpatumocTs 3BoonMM. AjanTuBHas paauainus. HepaBHOMEPHOCTh TEMIIOB
DBOJIIOLIAH.

JdemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, J. ['ekkenb.

Tabnuiel 1 cxembl: «DuoreHeTUUECKUN psij JOMIAINn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepe»y,  «Creronedanby,  «Punnopute»,  «CemeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HB 3emnm», «Jlpeiid KOHTHHEHTOBY,
«PenukTely, «HavanbHble CcTaguu >MOPUOHAIBHOTO PAa3BUTHA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHbIE ¥ aHAJOTUYHBIE OpraHb», «PyIuMeHTBbI,
«ATaBU3MBI), «XPOMOCOMHBIE HAOOpHI YEJIIOBEKAa W IIUMIIaH3e», «lJaBHbIE
HaIpPaBIICHUS BOTIONUANY, «O0II1E 3aKOHOMEPHOCTH 3BOJIIOLIAN.

OO6opynoBanue: KOJUICKIIUU, TepOapuu, MYJBSDKH HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISIKM TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKI[UN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BUTHE )KU3HU Ha 3emJie

Hayunble rHmoTe3bl MPOUCXOXKACHHUS KHU3HUM Ha 3emie. AOHOreHe3 H
naHcrnepmusi. JJoHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALIOHU3M).
I'mnoTe3a NoCTOSHHOTO CaMO3apOKICHHUS KU3HU U €€ orpoBepkeHue onbitaMu O.
Penu, JI. Cnannananu, JI. [Tactepa. [IponcxoxaeHue xKu3HU U aCTPOOUOIOTHS.

OcHOBHBIE JTallbl HEOPTraHU4ECKON 3BOJIIOLIUH. [Imanerapnas
(reojoruyeckast) SBOJIONMUA. XHMHYECKas OHBOMIONHSA. AOHWOICHHBI CHHTE3
OopraHnyeckux BemecTtB u3 Heopranudeckux. Omeit C. Mumnepa u I'. HOpm.
OO6pazoBanue mnoiaumepoB U3 MoHoMepoB. KoanepBatHas rumoreza A. W
Onapuna, runoresa nepBuyHoro oyiapoHa JIx. XomnaeitHa, reHeTHYecKasi TUnoTe3a
I'. Mémnepa. Pubosumsl (T. Yek) u runoreza «mupa PHK» V. T'mnbGepra.
dopmupoBaHue MEMOpPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.
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Hcropust 3emnn u Meronsl €€ wn3ydeHus. lckomaemble OpraHUYecKue
ocrarku. ['eoxpononorus u e€ wMeroabl. OTHocuTenbHass U aOCONIOTHAs
reoXpoHoJiorus. ['eoXpoHoIornyeckas mKasa: 30Hbl, dpbl, IEPUOIBI, STOXU.

HauvanbHble 3Tambl opranndeckoi sBosirouuu. [losBIeHWE H  3BOJIOLHS
NEPBBIX KJIETOK. DBOJIOLUS MeTa0oianu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKM KaK aHajor MEPBBIX Ha 3emie cOOOIIEeCTB.
Crpomaronutsel. [IpokapruoTsl U 3yKapHUOTHI.

[Ipoucxoxaenne 3ykapuoT (CUMOMOTeHe3). DBOIOLUOHHOE TPOUCXO0KICHNE
BUpPYCOB. [IponcxoxaeHne MHOTOKJIIETOYHBIX OpPraHu3MoOB. BoO3HUKHOBeEHHe
OCHOBHBIX I'PYIII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl BOJIONMH BBICIIUX pacTeHud. OCHOBHBIE apoMOp(hO3bl
pacrenuil. Bpixon pacrenudd Ha cymy. llosBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHne uMH cymu. CemeHHble pacTeHHs. lIponcxoxnaeHne NIBETKOBBIX
pacTeHUN.

OcHOBHBIE 3Tallbl 3BOJIIOIMHM KUBOTHOrO Mupa. OCHOBHbBIE apoMOpP(o3bI
KUBOTHBIX. BeHnckas ¢dayna. KeMOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOpHoOBbIE KUBOTHBIE. JKM3Hb B BOJAE. DBOJIIOLUSA O3BOHOYHBIX.
[Ipoucxoxnenne ampuobuii u pentunuil. IlpoucxoxaeHue MICKOMUTAIONUX U
ntul. [lpunnun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emie MO 3paM MU MEPUOJAM: apXeu, MPOTEpPO30H,
najgeo3oi, Me3030M, KailHo30il. OOm@as  xapakTepUCTHKa KJIMMara U
reOJIOTHYECKUX IpoueccoB. llosBieHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIMSHHE HA Ta30BbIH cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3KCHI Mponuioro. [IpuumHbl u
CIEACTBUSL MAacCOBBIX BbIMHpaHHW. COBPEMEHHBIN SKOJOTMYECKUA KPU3HUC, E€r0
ocobennoctH. [Ipobrema coxpanenusi 6nopazHooOpas3us Ha 3emiie.

CoBpemeHHass cuctema opraHudeckoro mupa. IlpunHnumnel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE ITPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, U. 1. Meunukos, A. W.
Omnapun, x. Xongeun, I'. Mémnep, C. Munnep, 1. IOpn.

Tabmuier u cxemsl: «Cxema ombita @. Penny, «Cxema ombita JI. ITactepa mo
U3YYEHHUIO CaMO3apoXkaeHMs Xu3Hm», «Cxema ombita C. Mwmiepa, I'. Opm»,
«JTanbl  HEOPraHWYECKOW  »BomoLMM»,  «l'eoXpoHonormyeckass  ILIKaua»,
«HauanpHble 3Tanbl OPraHUYecKoi 3BOMIOLUNY», «CXxemMa 0O0pa30BaHUS 3YKapHOT
nyTéM cumoOuorenesa», «Cucrema XUBOW mpupoab», «CTpoeHHe BHpycay,
«Apomopdo3bl  pacTeHuit», «PuHHOGUTED), «OIHOKIETOYHBIE BOAOPOCIH,
«MHoOTrOoKIeTOUHbIE BOJOpOCHN», «Mxm», «llanoporHukmn», «l'0J0ceMeHHbIE
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pactenusn», «OpraHbl IBETKOBBIX pacTeHUI», «(Cxema pa3BUTHA >KMBOTHOIO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimue», «KueuHononocTHbe,
«IInockue 4EPBUY, «UnEeHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,
«IIpecmbikaromuecs», «lItumpy, «Miekonuratromue», «Pa3BuTHe KU3HU B
apXEeUCKoM 3pey», «Pa3BUTHE KU3HU B IPOTEPO3OMCKOMN Ipey», «Pa3BUTHE KU3HU B
[aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKON dpey», «Pa3sBUTHE KU3HU B
KaitHO30MCKOM 3pey», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPaY.

OOGopynoBanue: TepOapuud pPaCTeHH pPAa3IUYHBIX OTIEIOB, KOJUICKIIUH
HAaCEKOMBIX, BIIQYKHBIE IIPenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
UIJIOKOJKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydela ITHLl W 3BEpEH,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSIKM OPraHUYECKHX
OCTaTKOB OPIaHU3MOB.

BupryanbHasa  sgadoparopHass  padora «MopenupoBaHUWE — ONBITOB
Mumnnepa—tOpu no u3yueHuio abMOreHHOro CUHTE3a OPraHUYEeCKUX COSAMHEHUN B
NEePBUYHON aTMochepey.

JlabopaTtopnass pabGora «/I3yueHue M ONKHCAaHUE HMCKONAEMBIX OCTAaTKOB
JOPEBHUX OPTaHU3MOB).

IIpakTuyeckass padora «lI3ydyeHne OCOOCHHOCTEH CTPOCHUSA pPACTCHUU
Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHune 4ejioBeKa — aHTPOIIOIeHe3

Paznensl u 3anaun aHTPONOIOTMU. METOIBI aHTPOIIOJIOT U H.

CraHOBIIEHHE TPEACTABICHUN O NPOUCXOXKIECHUU 4YeJIOBEKa. PenurnosHeie
B033peHUs. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CxoncTBo yenoBeka ¢ KUBOTHBIMH. CHCTEMATUYECKOE MOJIOKEHNE YETTOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKAa C  JKMBOTHBIMHU:  CPaBHMUTENBHO-
MOP(OIOTHICCKHE, AMOPHOJIOTHICCKHE, (bH3H0JIOT0-OMOXUMHUYECKUE,
nosegeHueckue. OTINYuUs 4elloBeKa OT )KMBOTHBIX. [IpAMOX0KIE€HNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJbHOU
CHUCTEMBL.

JBmkymiue cuibl ((pakTopsl) aHTPONOTeHe3a: OMOJOTHYECKHE, COIUANIbHEIE.
CooTHolIeHrEe OMOTOTMYECKHUX U COLMAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTauu aHTpororeHe3a. PanHue wyenoBekooOpa3Hble 00€3bSHbI
(MPOKOHCYJIbI) U paHHUE MOHTH/IBI — OOIIME NPEIKH YeT0BEKOOOPpa3HbIX 00€3bsH U
Mo1e. ABCTPAJONUTEKU — ABYHOTHE NMPEAKH JIIOAEH. UeloBeK yMeIbld, MepBbIC
W3TOTOBJIEHUS OpyAuM TpyzAa. YemoBeKk NpAMOXOASAINIUMN U NEPBBIM BBIXOJ JIOJACH
3a  mpenensl  Adpuku. YenmoBek reimenpOeprckuii  — 0o0mUNA  TIPEOK
HEaHJIEpTaJbCKOr0 YEJIOBEKAa U YEJIOBEKAa pa3yMHOro. YenoBeK HEaHIEepTalbCKUI

26



KaK BHJ JIIOJEH XOJIOJAHOTO KiauMara. YelnoBEeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpeaenaMu AQpUKU.
[TasleoreneTyka v najeoreHOMHUKa.

DBOJIIOLMSI COBPEMEHHOTO uesoBeKa. EcTecTBEHHBIM OTOOp B MOMYJSLHUAX
yenoBeka. MyTanMoHHBIN Tiporniece W moauMopdusM. [lomynsiiimoHHbIE BOJHBI,
npeid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTENsH» B MOIMYJSIHUIX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckue packl. IloHsatue o pace. boisbimme pacbl: €BpoIleOHIHas
(eBpasmiickasi),  aBCTpajo-HETpoOuJHAs  (PKBATOpUAJbHAs),  MOHTOJOWIHAsS
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YellOBeKa IO IUJIaHETe.
EnuHcTtBO  4yenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[TprcnocoONIeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpPYXalOlEH Cpeibl.
Bnugaue reorpaguueckoil cpeapl M apeiia reHOB Ha MOPQOJOTHI0 U
(bU3HOIOTHIO YeTIOBEKA.

MexauciuIuIMHapHble  MeToAsl B (u3u4eckol  (OMOJIOTMYECKOi)
AHTPOMOJIOTMU.  OBOJIOLMOHHAS  QHTPONOJOTHS W MaJIEOAHTPONOJIOTHUS
YeJI0OBEYECKUX MOMYJISIuid. buoconuanbHble UCCIeOBAaHUSI MPUPOIBI YETOBEKA.
NccnenoBanue K03BOMIOLUN OUOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHncTpanuu

[Toprpetsr: Y. HapBun, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabnuupl u cxembl: «MeTo/ibl aHTPONOJOTUMY, «[ 0JTOBHOM MO3T YenoBeKay,
«YenoBekooOpa3Hbie 00€3bsiHBDY, «CKeNeT YeloBeKa U CKeJeT LIMMITaH3e»,
«PyIMMEHTHI U aTaBU3MBIY, «/[BHXKYIIHE CHIIBI AHTPOIIOTE€HE3a», « DBOITIOIIMOHHOE
IpEeBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
NpPAMOXOISIINIY, «/leHncoBckuil yenosek» «Heanaepranbipy, « KpoMaHbOHIBI,
«IIpenkn yenoBeka», «ITanbl BOJIIOLUN YEIOBEKA», «Pachl 4eIOBEKay.

O6opynoBanue: MyJSDKM — OKAMEHENOCTEH, MPEeIMETOB MaTepHUabHON
KyJIbTYphl ~TPEAKOB 4YelOBeKa, penponaykiuu (pororpadmm) xapTuH C
MU(DOTOTHYECKUMU W OUOJEHCKUMH CIOKETaMH TPOMCXOKICHHS UEeIOBEKa,
doTorpaduu Haxo/I0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEKa, MOJIETh
yepena uyejloBeKa M deperna IIMMIIAaH3€, MOJENb KHUCTH 4YeJOoBeKa U KHUCTH
IIMMIIaH3€, MOJAEIIH TOPCa IIPEIKOB YEJIOBEKA.

JladbopaTopHasi padora «l3ydyeHne OCOOCHHOCTEH CTPOCHHUS CKejeTa
YEJI0BEKA, CBA3AHHBIX C MPIMOXOKICHUEM).

IIpakTnueckas padora «/3ydyeHne SKOJOrHYECKUX afanTaliil YeJT0BEKay.

Tema 6. Jxkojioruss — HayKka O B3aHMOOTHOLICHUSIX OPraHM3MOB H
HAJ0OPTraHU3MEHHBIX CUCTEM C OKpY:Kalole cpenoi
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3apoxkaenue u pa3Butue dkojoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum
sKoJIoTuH. CBSI3b KOJIOTUU C IPYTUMH HAyKaAMH.

Mertoasl skonioruu. lloneBsie HaOMOACHUS. DKCIEPUMEHTHI B SKOJOTHM:
npUpoAHbIE W JlabopaTopHble. MoJenupoBaHue B HKOJIOTHU. MOHUTOPUHT
OKpY>KaloIel Cpeibl: JIOKaIbHbIN, peTHOHATILHBIN 1 TJ100aTbHBIN.

3HAYECHHE OKOJIOTUYECKUX 3HAHUW Uil YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33PEHME KAK OCHOBA CBA3ECH 4YeloBeuecTBa C Npupoaoil. dopMupoBaHue
AKOJIOTUYECKOMN KyJIbTYPhl U SKOJIOTMYECKON IPAMOTHOCTH HACEICHUS.

JdemoHncTpanuu

[Toptpets: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceseprios, O. ['ekkens, A.
Tenciu, B. H. Cykaués.

Tabmumpel 1 cxeMmbl: «Pa3gensl sxomorum», «Meroabl skomorum», «Cxema
MOHUTOPHUHIA OKPYKAOUIEN CPEIbD.

JlaGopaTopHuasi padora «H3yueHue METOJ0B AKOJIOTHYECKHUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

Dkojorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiicTBus. Knaccudukanums
IKOJIOTHYECKUX (HaKTOpPOB: aOUOTHYECKHE, OMOTHYECKHUE, aHTpororeHHbie. Oomune
3aKOHOMEPHOCTH JEeHCTBUA 3Koyornueckux ¢akropos. IIpasuno munumyma (K.
[npenrens, F). JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOUOHTHBIC
OpTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT kak sKkonoruueckuid akrop. eiicTBue
pPa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKHUE TPYMIIbI
pacTeHHMiI M >KMBOTHBIX 10 OTHOIIEHWIO K cBeTy. CHUrHalbHasi poJib CBETA.
DOoTONEPUOAN3M.

Temneparypa kak skonorudyeckuid (axrop. JleiicTBue TemmepaTypbl Ha
opranu3Msbl. [TolKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skonornyeckuit ¢daxrtop. Ilpucmocobnenus pacTeHuit K
nojaJep KaHuo BoaHOro OanaHca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Bojie. [IpucnocoOienus >KUBOTHBIX K U3BMEHEHUIO BOJHOTO PEXKUMA.

Cpensl oOuTaHWsS OpPraHU3MOB: BOJAHAS, HA3eMHO-BO3MYIIHAs, MOYBEHHA,
[NIyOMHHAsT  TOATNOYBEHHAs,  BHYTpUOpPraHuW3MeHHas.  DU3NKO-XUMUYECKUE
OCOOCHHOCTH cpejJi oOuTaHus opranuszmoB. [IpucmocoOneHuss opraHu3sMoB K
YKU3HU B Pa3HBIX Cpejax.

buonornueckne putmbl. BHemiHue W BHyTpeHHHUE pPUTMBL. CyTOUHBIE U
rOJIMYHBIE PUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHUSIM
YCIIOBUU KU3HU.
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XKuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
Kuznenusie popMbI pacTEHUM: NEPEBhs, KYCTAPHUKHU, KyCTaPHUUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHBbIE (HOPMBI >KUBOTHBIX: THAPOOHUOHTHI,
re0OHOHTBI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue (bakTopBhLI. Buner OMOTHYECKUX B3aUMOJICICTBUM:
KOHKYPEHIUS, XUITHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koorneparus,
MYyTyaJIn3M, KOMMEHCAIN3M (KBapTHUPAHTCTBO, HaxjeOHn4YecTBO). Herpoduueckue
B3aUMOJIeHCcTBUSL  (Tomuueckue, (opuueckue, ¢adpudeckue). 3HAUCHUE
OMOTHYECKUX B3aWUMOJCUCTBUM ISl CYIIECTBOBAaHUSI OpPraHU3MOB B cpelie
obutanus. [I[puHIIUIT KOHKYPEHTHOTO UCKITIOUCHUSI.

JdeMoHcTpanuu

Tabmuiel U cxembl: «OKojorudeckue ¢aktopb», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHbIE
XKUBOTHBIE», «XOJOJAHOKPOBHBIE 3>XUBOTHBIE», «Du3znonoruueckue aganTaluu
KUBOTHBIX», «Cpempl o0OWTaHHS OpraHu3MoB», «buororHYecKkue pUTMBI,
«Kuznennole  Qopmbel  pactenuity, «KuszHeHHbIE  (GOPMBI  JKUBOTHBIXY,
«IKocHUCTEMA MIMPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMa XBOMHOTO Jiecay, «llenu
OUTaHus», «XuuHudectBo», «llapasutusm», «Konkypenuus», «CumOuo3»,
«KomMmeHncanmzmy.

ObopynoBanue: Tepbdapuu pPacTeHU M S>KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIIMSHUIO PA3JIMYHBIX JKOJOTMYECKUX (PaKTOpOB, TepOapuu CBETOJIOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJNIOOUBBLIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMUBBIE KOMHATHBIC PACTEHMUS], TepOapuu U KOJUICKIIMU TEIJIOIIOOUBBIX,
3UMOCTONKHX, MOPO30yCTOWYMBBIX pACTEHUM, Uydesa MTUIl U 3Bepeil, repdbapuu
pacTeHuM, OTHOCSIIMXCS K rurpoduram, kcepodpuram, mMe30puTaM, KOMHATHBIC
pacTeHMs JaHHBIX TPYIIN, KOJUIEKIIUHU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpejax,
repbapur M KOJJIEKIIMM PACTEHUHW U IKUBOTHBIX, OOJIAalONIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHCHHSIM YCIOBUW IKU3HH, repObapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3JIMYHBIX KXU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIMX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJCHCTBUSX.

JladbopaTopnasi paGora «BbIsBI€HHE MNPUCTIOCOOTIECHUNH OPraHU3MOB K
BIIUSIHUIO CBETA.

JladopaTopHasi paGora «BbIIBICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIMSHUIO TEMIEPATYPBD).

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Iko10rus BU0B U MOMYJIANH

DKOJIOTUYECKUE  XapaKTEPUCTHKU HOMYJISINY. [Homynsius KakK
ouosornyeckas cucreMma. Poib HEOJHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
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0COOEHHOCTE OMOJIOTUU BUIOB B (POPMUPOBAHUU TIPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeNW MOMYJSIMUU: YHUCIECHHOCTh, IUIOTHOCTb,
BO3pacTHAasi M TIOJOBas CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIHUS.

DKoyioruyeckasi CTpykrypa nomyiasiuud. OUeHKa YHUCIEHHOCTH MOMYJIALNU.
JuHaMuKka monyiasiuud U €€ peryisiinus. buoThdeckuid MOTEHIHaN MOIYJISLHH.
MopaenupoBanue TMHAMUKH TonyJisaiui. KprBbie pocTa YUCIEHHOCTU MOIMYJISIIUH.
Kpusbie BbDKUBaHMS. Perynsius YUCIEHHOCTH TMOMYJSUUNA: poib (HAKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTUYECKHUE CTPATETHH BUIOB (T- U
K-crparerun).

[Tonarue o0 skosormveckoi Huiie Buaa. Mecrtoobutranue. MHoromepHas
Mozenb 3KoJiorndeckon HumM Jx.M. XartuuHcona. Pa3mepbl 3KOJIOrMYECKOU
Huiy. [loTeHnnanbHas U pealTn3oBaHHas HUIIU.

Bua kak cucrema nonynsiuuid. Apeansl BUAOB. Buabl U UX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKHE SKBUBATIEHTHI.

3aKOHOMEpPHOCTM TIOBEJEHHUS W MUrpaluid >KUBOTHBIX. buosorunueckue
WHBA3UU YYKEPOJIHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: . 1. XaTunHCOH.

Tabmuubl U cxembl: «DKOJOTHYECKHUE XaPAKTEPUCTHKU MOMYJISIUNY,
«IIpocTpaHCcTBeHHass  CTpyKTypa monyisanuum», «Bo3pacTHble  nupaMuabl
nonyiasiuun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH 3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Moaens 3komornueckon Humm J[x. M. Xaranaconay.

O6opynoBanue: repOapuy pacTeHUM, KOJJISKITUN KUBOTHBIX.

JladbopaTtopnasi pabora  «lIpucmocoGneHus ceMssH  pacTeHHH K
pacceneHuo».

Tema 9. Ikosi0rust coo0IECTB. JKOJOTMYECKUE CUCTEMBbI.

CooOmectBa opraHu3MoB. buoneHoz u ero crpykrypa. Cszu Mexnay
OpraHu3MaMu B OHOIIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. JIx. Tencnu). dyHKIIMOHATBHbBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHThI, KOHCYMEHTHI, pPEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne unenu u cetd. AOuOTHUECKHE OJIOKU
skocucteM. [1ouBbI 1 Wbl B 3KOcHcTeMax. KpyroBopoT BEMIECTB U MTOTOK SHEPTUU
B SKOCHCTEME.

OcHOBHBIC  TOKa3zaTeaud  JKOcCUCTeMbl. buomMacca u  mpoaykuus.
DKOJIOTUYECKUE TUPaAMU/IbI YU CEN, OMOMACChl U SHEPTHUHU.

HHunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
HampaBnennbsie 3aKkOHOMEpHBIE CMEHBI COO0OIEecTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOIE€HHbIE BO3JICHCTBUA Ha
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cykueccuu. KnumakcHoe coobiectBo. bropasnoobpasue u moaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKocUcmembl 03€p U peK. IKocucmemvl MOpell U
oxeanos. Ixocucmemvl MYyHOp, 1€Co8, Cmeneu, nyCmbvitb.

AHTpOIIOTE€HHBIE JKOCUCTEMBI. Arposkocuctema. ArponeHos3. Paznuuwns
MEKy aHTPOIIOT€HHBIMU U MPUPOAHBIMU YKOCUCTEMAMU.

VYpb6o3kocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucteM. [opojckas
bnopa u dayna. CuHaHTpomuzalus TropoJickoil ¢ayHbl. buomorundeckoe u
X03MCTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
aKocHucTeMax. Ponb Kackaonozo 3gghekma u 6u008-30uhukamopos (Kirouesvix
61008) 8 (QYHKYUOHUposanuu 3kocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKTY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJSLIUN U S9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JEHCTBUM.

Mexanuszmul 8030elicmaus 3a2psA3HEeHUll  PAa3HbIX Mmunoe Ha
CcyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbI ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMEUSL.
MeTo10510THsl MOHUTOPUHTA €CTECTBEHHBIX U AaHTPOIOTE€HHBIX SKOCUCTEM.

JdemoHncTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuet  u cxembl:  «Ctpykrypa  OuoneHo3a»,  «IDKocucTeMa

IIUPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTeMa XBOMHOTO jeca», «DyHKIMOHAIbHbBIC
TPYIINbl OPraHU3MOB B 3KOcCUCTEME», «KpyroBopoT BEIIECTB B HKOCHCTEME,
«llenn nutanus (macTOUIIHAS, TETPUTHAS)», « IKOJIOTHUECKAs TUPAMUIA YUCEID,
«JKojoruyeckas mupamuaa OMoOMacch, «IKOJIOrHYecKash MUpaMua SHEPTUNY,
«O0bpazoBanue Oonotay, «llepBuunas cykueccus», «BoccranoBienue jieca nocie
noxkapa», «JKocuctemMa 03epa», «ArporeHo3», «KpyroBopor BemiecTB M MOTOK
DHEPTUU B arporieHo3e», «[Ipumepsr ypOooskocucTem.

O6opynoBanue: repdbapun pacTeHUH, KOJJICKIIMN HACEKOMBIX, Uydena IMTUIL |
3Bepeil, repdapuu KyJbTypHBIX U IUKOPACTYIIMX PACTEHUM, aKBapUyM KaK MOJEIb
KOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanue ypo03KOCHUCTEMBD».

JlabopaTtopnass padora «l3ydeHue paszHooOpazusi MEIKHUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX IKOCHCTEMAX).

IKCKypeust «IDKCKypcHsl B TUIMUYHBIN OuoreoreHo3 (B ayOpaBy, Oepe3HsiK,
CJIbHUK, Ha CYXOJOJbHBINA UM TIOMMEHHBIN JIYT, 03€pO, O0JIOTO)».

IKCKypeusi «DKCKYpCHsl B arpo’KOCHCTEMY (Ha MOJie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHast 3kocHUCTEMA
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bruochepa — obOmennanerapHas 000J0YKa 3€MIIM, TJI€ CYIISCTBYET WIH
CylllecTBOBaJa kM3Hb. Pa3BuTue npeacrasieHuit o 6mocdepe B Tpyaax J. 3rocca.
VYuenue B. U. BepHanckoro o 6uochepe. Obnactu 6uochepst u €€ cocra. XKupoe
BELIECTBO OHOC(hEphl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyliecTBOBaHusa Ouocdepsl. OcodeHHOCTH Onochepsl Kak
rI100aIbHON 3KOCUCTEMBI. JlMHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILIECTB U OMOTCOXMMHUYECKHE IUKIBI (Yrieposa, a3ota). PUTMUYHOCTE SIBICHUMN
B Ouocdepe.

3oHansHOCTh Ouocheprl. I[lonsitue o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYHJpa, XBOIHBIE Jieca, CMEILIAHHbIE U ITUPOKOJIMCTBEHHbIE JIECA, CTENU, CABAHHBI,
IIyCThIHU, TPOITUYECKHE JIECA, BBICOKOTOPhA. KiMMar, pacTUTENbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U PyHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAIA U
onochepHbIx QyHKITHI.

JdemoHncTpanuu

[Toptpetsl: B. U. Bepuanckuii, 3. 3rocc.

Tabmuiel u cxemsl: «['eocdhepsl 3emun», «KpyroBopoT azora B HNpHUPOE»,
«KpyroBopoT yriaepona B mnpupoje», «KpyroBopoT KUCIOpPOJia B MPUPOACH,
«KpyroBopoT Boabl B mpupoje», «OCHOBHBIE OMOMBI Cymny, «Kimmatudyeckue
nosica 3emnny», «TyHapay, «Talra», «Cmemannsiii jgec», «IIIMpokoIMCTBEHHbBIN
aecy, «Crenby, «CaBanHay, «IlycTeiasay, « Tponudyeckuit gecy.

OGopynoBanue: repOapur pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. HestoBek M OKpYyKAK0OLIAS Cpeaa

DKOJIOTUYECKHE KpU3UCHI M UX NpuunHbL. Bo3nelicTBue dYenoBeka Ha
ouochepy. 3arpsizHeHHe BO3IyIIHOW cpenapl. OxpaHa Bo3dyxa. 3arps3HEeHUE
BOJHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOr€HHOE BO3/CICTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTENIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MNPHUHIUIIBI OXPAaHbI MPUPOJIBIL.
Kpacaeie xuHuru. OcobGo oxpansemblie mpupoansie Ttepputopuu (OOIIT).
Boranuyeckue caipl U 300J10TUUECKUE TTAPKH.

OCHOBHbBIE TPUHIHUIBI YCTOWYMBOTO Pa3BUTHUS YEJIIOBEUECTBA U IPUPOJIBI.
PainonansHO€  MPUPONOMONIB30BAHUE W COXpaHEHHUE  OMOJOTUYECKOTO
pazHooOpaszus 3emun. OOmMe 3aKOHOMEPHOCTH TIOOANBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCa U €r0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3zBuTne METONOB MOHUTOPUHIA PAa3BUTHUS  OMACHBIX TEXHOTEHHBIX
nporieccoB. CucmemHbvle UCCIe0068aHUs nepexooa K pecypcocbepezaroujei u
KOHKYPEeHmMOCnocooHou snepeemuxe. buonoeuueckoe pasnoobpazue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneyugaroujue 00cmyn K
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uHgopmayuu no  COCMOAHUIO OMOENbHBIX 6U008 U 3Kkocucmem. OCHOBbI
aKopeadburumayuu dKocucmem U Ccnocooos 060pvOLI ¢ OUONOBDENHCOCHUAMU.
Pexoncmpyrkyus mopckux u HazemHvix 5KOCUCTEM.

JdemoHcTpanumn

Tabmuubr w  cxembl:  «3arps3HeHue  aTMocepb»,  «3arps3HeHUe
ruapocdepsl», «3arpsizHeHHe TouBbl», «llapHukoBwii 3ddexkT», «Ocobo
OXpaHsieMbI€ TIPUPOTHBIC TEPPUTOPUI», «MOAETH YIIPABISIEMOTO MUPAY.
O6GopynoBanue: (ororpaduu OXpaHSEMBIX PACTeHHl W KUBOTHBIX KpacHoi
kHuru Poccurickont @enepanuun, KpacHoW KHUTH pernuoHa.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
oOydJaronmmMMucss TporpaMM CpemHero o0mero oOpa3oBaHUS: JUYHOCTHBIC,
METANPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS ITPOTrPaMMBbI 10 OMOJIOTHH
BBIJICJICHBI CIIEAYIOUINE COCTABJISIONINE: OCO3HAHNWE OOYyYaIOIUMUCS POCCUMCKON
rPaXXJaHCKOW UAEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENeNeHUt0, Hamuyue Mmomusayuu K  0OydeHWI0  OHOJOTHH,
yeneHanpaesiennoe pazsumue BHYTPEHHHX YOEXIEHUNM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHMs, Haluuue  NpPaABOCO3HAHUS  IKOJOTUYECKOUN
KYJIBTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JTOCTUTAIOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIBLHOW JESATEIBHOCTH B COOTBETCTBUHM C
TPAAUIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAaHUS U
CaMOpAa3BUTHA, PA3BUTHUS BHYTPECHHEH TO3WUIMUA JMYHOCTH, NATPUOTHU3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTapIIEMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOMIICHHS K KYyJIbTYPHOMY HACICIUI0 U
TpaJuIIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepaiuu, npupoae u
OKpY Karolen cpeae.

JIngyHOCTHBIE pPE3yibTaThl OCBOEHUSI ydeOHOoro mpeamera «buomorus»
JOJKHBI OTPaXaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  yOCXKJCHUH, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
ONBITA U OMbITA JECITEIBHOCTH B MPOILECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM TMO3UIIMHK 00YUaIOIIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBA;
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OCO3HaHUE CBOMX KOHCTHUTYLMOHHBIX IpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAIIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/ady, YBaXXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPU OOCYXJEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU AESATEIIBHOCTH;

2) NATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU WJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOM S3bIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEINIO U MaMSITHUKAM MPUPOJIBI,
JOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHHUE H
pa3BUTHE OWOJOTWW, TOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBa;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE TYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TPHUHATHS IIEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaaIuuusaMu HaponoB Poccuu;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIIIEHHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHU;
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NOHMMaHUE SMOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJAAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢puzuyeckoro BocnuTAHUSA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1aroNOJIyYusi:

NOHMMaHUE W peaju3alus 370poBOro u Oe3omacHoro oOpa3a >KHU3HU
(31opoBOo€  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBUIl U HOPM,
COQIaHCUPOBAHHBIN pPEXUM 3aHATHUH M OTAbIXa, peryjsipHas (usnveckas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOIIEHUS K
c0oOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MNpPaBWUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIO/IEH;

OCO3HaHWE MOCIEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHUSI);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIECHHOCTU MacTepCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM WU COLIMAIIbHOM
HaMpaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATh TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepam npodhecCHoOHANbHONU JeSTEIbHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOp Oyaymei mnpodeccur U pearru30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O W CaMOOOpA30BAaHHWIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

AKOJOTMYECKH LEJIECO00pa3HOe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYILECTBOBAaHNUS;

MOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTypbl: NPHOOPETEHHE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKHM HUX BO3MOXHBIX MOCHEACTBUNA IS
OKpY>Karollel Cpe.ibl;

OCO3HaHHWE TrI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTel ux
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU HU3YYEHUU OUOJIOTHUHU
3HAHUSI W YMEHUS TpPU PEHIeHUH TpoOJieM, CBS3aHHBIX C PalMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIIOZICHHE  TNPaBWJI  MOBEACHHUS B MPUPOJIE,
HAIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKOocUCTeM, Orocdeps);
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AKTUBHOE  HEINpUATUE JEWCTBUM, NPUHOCAIIMX BpEl  OKPYXKaIOLIEH
IPUPOAHON cpele, YMEHHE NPOrHO3UPOBATH HEOJArONMPHUATHBIE HKOJIOTHYECKUE
MOCJICACTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJUYUE PA3BUTOrO SKOJOTMYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHLHOCTH YKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJIOre
KyJbTYp, CHOCOOCTBYIOUIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJNbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHUEe crnenu@uku OWOJIOTUM KaK HayKd, OCO3HAaHUsA €€ pOoJu B
GbopMHUpPOBAaHUK PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalollleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0l1lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu mnpodaeM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJOTUU JJII COBPEMEHHOW HMBHIM3AIUU:
obecrieyeHuss HOBOTO YPOBHS Pa3BUTUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEeIIaTh PECypCHble  MpOOJEMbl  Pa3BUTHSA
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PaAlMOHAIBHOMY
UCIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUUM OHUOJOTMUECKUX 3HAHUU B IEJSIX
MOBBIIMICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAYyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpY U3y4YEeHUU OUOJIOTHH;

MOHUMAHHME CYITHOCTU METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CHOCOOHOCTH WCIOJNb30BaTh MOJydyaeMble 3HAHUS [JIs aHalid3a u
O0OBSCHEHHSI SIBIICHUN OKPYKAIOIIEr0 MUPAa W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMs] HAa OCHOBE HayuyHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBbCKYIO AESTEIHHOCTh UHIMBUIYATBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHUH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSAMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS y4yeOHOro mpemmera «buomorusy
BKJIFOYAIOT: 3HAYuUMbIe IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINE
[EJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
CcHUCTEeMa, HayYHbIH (paKT, MPHUHITUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIIe/IOBAaHUE,  HAOJIOJICHHE, M3MEpPEeHHME, OKCIEePUMEHT U  JpYrue);
yHUBEpCAJIbHbIE ydeOHbIe JAcicTBHUS (ITO3HABaTeNbHbIC, KOMMYHHKATHUBHBIC,

pEryJsiTUBHBIE), o0ecreunBaroIue (dbopmHpoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMH OOYyYaloUuXcs; CIOCOOHOCTD
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCAJIbHblE yudeOHbIE JEHUCTBUA B
II03HABATEIbHOU U COLMAJIBHON IIPAKTHKE.

B pesynapraTte wu3ydeHHss OHOJIOIMM HAa YPOBHE CpEAHEro OOLIEro
oOpazoBanmsi 'y oOyuwatomerocss OyayT chopmMupoBaHbl —TMO3HABATEIbHBIC
yHHUBEpCaJlbHbIC yueOHbIE AEHCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yUeOHbIE
NEUCTBUSI, PETYJSITUBHBIE YHHUBEpPCAJIbHBIE YYEOHblE JEHCTBUS, COBMECTHAs
NEeSATENbHOCTbD.

MeranpeaMeTHbIE PE3yNbTaTbl OCBOCHHS NPOrPaMMBbI CPEAHET0 OOLIEro
0o0pa30BaHMsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU M03HABATEJIbHBIMH
AefCTBUAMM:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMoOCTOSITENNbHO  (OpMyIHpOBaTH W aKTyaJU3UpOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPU OCBOCHHHM 3HAHMM IPUEMBI JIOTUYECKOTO MBILUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaium, 00001IeH s ), pACKPbIBATh CMBICT
OMOJOTUYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBATh
CBSA3U C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpsl M KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACATEIBHOCTU C IOCTABICHHBIMHU LIEISAMU;

UCIIOJI30BaTh OMOJOTMYECKUE MOHATUSA JUIsl OOBSICHEHUS (DAKTOB M SIBICHUI
YKUBOW IPUPOJBI,
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CTPOUTb JIOTMUECKHUE paCCYXKIACHHUsI (MHIYKTUBHBIC, JEAYKTUBHbBIE, IIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMsS] B paccMaTpUBAEMBbIX
SABJICHUSIX, (DOPMYJIMPOBATH BBIBOJIbI M 3aKJIFOUEHUS;

OPUMEHSATh  CXEMHO-MOJEIbHBIE  CpeACTBA Uil  MPEACTaBICHUS
CYILLECTBEHHBIX CBA3€H M OTHOUIEHHH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a
TaKK€  MIPOTHUBOPEYMH  pa3HOro  poja,  BBIBICHHBIX B Pa3jM4YHBIX
MHGOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUJIaH PEIICHHs] MPOOJeMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHaAJIbHBIX 1 HEMATEpUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIIM, OLICHUBATh PUCKU MOCIEACTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJNHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX IPOOIIEM.

2) 0a3oBbI€e HCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIa/I€Th HaBbIKAMU y4€OHO-HCCIIEI0BATENIbCKON U MMPOEKTHOM JESATENIBHOCTH,
HaBbIKAMM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs TPAKTUYECKHX 3a/1a4, TPUMEHEHUIO
pa3IMYHbIX METOJOB MO3HAHUS;

UCIIOJb30BaTh pPa3jMuYHbIEe BUABl JESATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HaHUS, €ro HHTEpHpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3aHUH YUEOHBIX U COLUATIBHBIX TPOECKTOB;

(dbopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTb U (HOpMyIMpOBaTh COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHOU
TSI TeTbHOCTH 1 )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh [IPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Yy €€ pelIeHHs, HaXOAWTb apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKICHUH, 3a71aBaTh IapaMEeTPbl U KPUTEPHUU PEILICHUS;

aHAJIM3MPOBaTh IOJIYYEHHBIE B XOJI€ pELIECHUS 3aJaud pe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CIHOCOOOB
NENCTBUA B MPOPECCUOHAIBHYIO CPENy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1IacTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErpPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;
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BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTHHAIBHBIE TOIXOJbI M pElIeHus,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX MH(OpMALUK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTUYECKUX CIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaTU3UpPOBATh
MHGOPMAITUIO Pa3TUYHBIX BUJOB U (POPM Mpe/CTaBICHHSI, KpUTHUECKU OLIEHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(dopMynIupoBaTh 3alpoOChl U MPUMEHATH PA3IUYHbIE METOJbI PU MOUCKE U
otOope Ouonornueckoil nHMOpMAaIUU, HEOOXOUMOM ISl BBIMIOTHEHUST yU4eOHBIX
3azay;

npuoOpeTaTh OMBIT HUCIHOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPILICHCTBOBATh KyJIbTYypy aKTUBHOTO MCIOJIB30BAaHMUS PA3INIHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUS
ounosornueckor nHpopmaruu (CxeMbl, Tpa@uku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Jpyroe);

UCTIONb30BaTh HAYUYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouojornyeckor HWHPOpMANMEH: TPUMEHSATh XHUMHYECKue, (Qusnyeckue u
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMyJibl, ab0peBHATYpy, HOMEHKIATYDY,
UCTIONB30BaTh M MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMUECKHE  CPENICTBA
HaTJISAHOCTH;

BJaJeTh ~ HABbIKAMU  PACIO3HABaHHWA U 3aIIUTHl  MH(OpPMAIIHH,
uH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyageHne yHUBepCcaIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

1) oO1enme:

OCYIIECTBIISITh KOMMYHHKAIIH BO BCeX cpepax >KM3HU, aKTUBHO Y4acTBOBATh
B JMajore Wik JUCKYCCHM MO CYIIECTBY OOCYKTaeMoW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIBHO BBIINOJHEHUS MpejiaraeMon
3a/lay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3MUIMH JIPYTUX YYACTHUKOB
Jasnora Wik JUCKyCCUN);

pacmo3HaBaTh HEBEepOaJbHBIE CpEACTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJAJICTh Pa3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MOHHUMATH
HaMEpPEeHUs IPYTUX JIIOJICH, IPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOpPpPEKTHOU (hopme HopMyIHpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BaHHEM
SI3BIKOBBIX CPEJICTB.
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2) coBMeCTHas JAesITeJIbHOCTD:

IIOHUMATh M HCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAIBHOU
paboThI MpU PEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
MPUMEHEHHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MIPU PEIICHUU YUeOHOM 3a1auH;

BBIOWpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C y4E€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh IEJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJAMHUPOBATh JACHUCTBUA MO €€ NOCTH)KEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacrpenensiTh pojid ¢ YY4ETOM MHEHHM YYacTHUKOB, OOCYXIaTh PpPE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBAaTh KA4e€CTBO CBOEr0 BKJAJa M Ka)XXJOTO yYaCTHHKAa KOMAaHIbI B
00IIMii pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE IIPOEKTHI, OIEHMBATh UJEU C TO3UIUUA HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISTh TO3UTUBHOE CTPATETMYECKOE TIOBEJICHHE B Pa3IMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OgJaieHne YHMBEPCAJTbHBIMH PEryJATHBHBIMU AeHCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS IS BBISBICHHS NPOOJIEM U UX
pElIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYAIUsIX;

BBHIOMpaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUN I1ICJICBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JCHCTBHSX W TMOCTYIMKAaX MO OTHOILICHUIO K JKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILUECTBIISITh MO3HABATENBHYIO JACSTEIbHOCTD, BBISBIIATH
npo0sieMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEeIbHON
JESATeIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOATENIbHO  COCTaBJATh IUJIaH pElICeHHs NpoOJeMbl C  y4E€TOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHUIA;

JaBaTh OLICHKY HOBBIM CHUTYalHsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIIOYTCHHI;

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HBIX 00JIACTSX 3HAHWUM, IMOCTOSHHO TMOBBIIIATH CBOM 0OOpa30BaTENIbHBIM U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIbHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEISAM;
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BJa/JeTh  HABbIKAMU  MO3HABaTEJbHON  peduekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PpE3YJIBTaTOB U
OCHOBAHMH, UCHOJIb30BaTh MPUEMBI pedIeKCUU IJisi OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLICHHUS;

YMEThb OLICHUBATh PUCKUM M CBOEBPEMEHHO IIPUHUMATh pPELIEHUA 10 HX
CHUKEHMUIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYTMX @PU aHajIu3€ pe3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHsATHE Ce0SA U APYTrUX:

OPUHUMATh ceOsl, MIOHUMasl CBOM HEIOCTATKH U JJOCTOMHCTBA,

IPUHUMAaTh MOTHBBI W apryMEHTBHl APYIMX IIpM AaHAJIN3E€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HABAaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBEKa.
INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yJbTaThl OCBOCHHS COJACpPKaHUS y4eOHOro mpeameTa
«buonorus» Ha yrayOn€éHHOM ypOBHE OpPHUEHTHPOBAHBI Ha oOecreueHue
npopuiapHOro  o0yueHuss  oOydaromuxcss — Owonormu. OHHM  BKIIOYAFOT:
cnenuduyueckue A OMOJIOrMy Hay4yHbIe 3HaHUS, YMEHHUS U CIIOCOOBI IEHCTBUM 110
OCBOEHHUIO, UHTEPIPETAIMU U MPEeoOpa30BaHUIO0 3HAHUMU, BUJIBI JIESITEIHLHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX, a TAK¥KE B
peanbHbIX XU3HEHHBIX cuUTyauusx. [IpeameTHble pe3ynbTaThl MPEICTABICHBI IO
roJIaM U3y4YeHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» B 10
Kacce NOKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHMA O MECT€ U POJU OWOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWUU €CTECTBEHHO-HAYYHOW KApTHUHBI MUDA, B
NMO3HAHWM  3aKOHOB TPHUPOABI U  PEUICHUH MpoOJeM  PaIMOHAIBLHOTO
MPUPOJIONIOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Oomooruu;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONMUe OWOJIOTUYECKUE TEPMHUHBI U TOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPETyJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(knerounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoct T. Moprana), yuenus (H. W. BaBumoBa — o wmeHtpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJIbTYPHBIX  PACTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJICHHUS, PACIIEIJICHUS, YHCTOThI TaMeT,
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He3aBUCUMOro HacienoBanuss [.  Mengens, TOMOJIOTMYECKUX PSIOB B
HacJIeICTBEHHOU N3MEHUYUBOCTH H. . Bagunoga), MIPUHIIUATIBI
(KOMITJIEMEHTapPHOCTH);

BJIAJICHUE OCHOBHBIMH METOJAMH HAyYHOI'O IIO3HAHHS, HCIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX JKMBBIX OOBEKTOB (OMHCAaHHME, W3MEPEHUE,
HaOJII0IEHUE, SKCTIEPUMEHT);

yYMEHUE BbIICIATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OaKkTepHii, r(puOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS] OPIraHOB M CUCTEM
OpraHOB PpAaCTEHHUH, MKUBOTHBIX, YEJIOBEKA, IPOLIECCOB KU3HEACITEIBHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKUX
IpoLIeCCOB: 0OMeHa BemnlecTB (MeTabonu3M), MPEeBPALEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOTO TUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeW03a, TaMEeTOreHe3a, SMOpUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHHUS,  HMHJIMBUIYAJBHOTO  pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEMCTBHSI T€HOB, FE€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATH B3aUMOCBSI3M MEXKIY OpPraHOMJAMHM KIETKH U HX
(GYHKIUSMH, CTPOEGHHMEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIHSIMH, MEXIY
OpraHaMM M CHCTEMaMH OpPraHOB y pAacTEHHUIl, KUBOTHBIX MU YeJIOBEKa U MX
(YHKIUAMH, MEXAYy CHCTEMaMU OPraHoB U HMX (QYHKIUSAMH, MEXAYy d3TanaMu
oOMEHa BelIeCTB, ATalaMu KJIETOYHOIO IIUKJIA U KU3HEHHBIX IUKJIOB OPTaHU3MOB,
sTanaMu 3MOPHUOHANIBHOTO PA3BUTHUS, T€HOTUIIOM M (PEHOTUIIOM, (PEHOTUIIOM U
dakTopamu cpenbl OOUTaHUS;

YMEHHE BBISBJIATH OTJIMYUTENbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHUi, )KMBOTHBIX U UEJIOBEKa,

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE APTYMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEeMAaTUYECKUX TPYIII;

YMEHHE periaTb OMOJIOTMYECKUE 3a]1a4H, BBISBISATH IPUUNHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY UCCIETyeMbIMU OMOJIOIMUECKUMH MIPOLIECCAMU U SIBJICHUSMH, J€JIaTh
BBIBO/Ibl M TIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBHIMONHITH J1a0OpAaTOPHBIE M MPAKTHYECKHE pPaOOTHI, COOIIOAAThH
npaBuiIa mpu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YMEHHME BBIIBUraTb TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU
cpenctBamu, (GOpMyJIuUpys 1€Jb HUCCIEIOBaHUS, AaHAIU3UPOBATH IOJYYECHHbBIE
pe3yabTaThl U JENaTh BHIBOJBI,

YMEHUE Y4YacTBOBAaTh B y4E€OHO-HCCIICIOBATEIHCKON paboTe Mo OMOJIOoTHH,
HKOJIOTUM U METUIIMHE, NMPOBOJUMON Ha 0a3ze IIKOIbHBIX HAYYHBIX OOIIECTB, U
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nyOMUYHO  TPEACTaBIATH  TMOJYYEHHBbIE  PE3yJbTaTbl HAa  yYEHHYECKHX
KOH(EPEHITUSAX;

YMEHHUE OIIEHUBATh ATHUYECKHE AacCHeKThl COBPEMEHHBIX HCCIEIOBAHUM B
obmactu  OWoONOTMM W MEIUIMHBI  (KJIOHMPOBAHUE,  HUCKYCCTBEHHOE
OIUIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHUE T'€HOMAa W CO3JIaHHE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYILECTBIISATh OCO3HAHHBIM BBIOOP Oyayiied mnpodeccuoHaabHOM
JEATEIbHOCTH B 00JIACTH OMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEBCKOTO XO3SIMCTBA, MUINEBONW MPOMBIIIUICHHOCTH, YIIIYOJISITh IMO3HABATEIHHBIN
WHTEPEC, HAMPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOMIEH Tipodeccun u
POJOJDKEHNE OHOJOTMYecKoro oOpa3oBaHMs B OpraHuU3alUsiX  CpPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpenMeTtHbie pe3yabTaThl OCBOEHUS ydueOHOro mpeamera «buonorus» B 11
KJlacce NOMKHBI OTPAXKATh:

chOpPMHUPOBAHHOCTh 3HAHMK O MeECT€ M pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpaA, B TMO3HAHUM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKUX
npo0JieM dYelnoBeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATBLHOTO
PUPOIOIIONH30BaHUSA, U B (DOPMUPOBAHUH IIECHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
0OIIIECTBY, YEJIOBEKY, O BKJIaJI€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OUOJIOTHH;

YMEHHE BIIaJIETh CHUCTEMOW OWOJIOTHYECKUX 3HAHUM, KOTOpas BKIHOYAET
ONpEeNeNICHUs] U TIOHUMAaHHE CYIIHOCTH OCHOBOIIOJATraroluXx OHOJIOrMYeCKUX
TEPMUHOB M TOHATHM (BHI, IKOCUCTeMa, Ouocdepa), OUOIOTHUYECKHUE TEOpUU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAsE TEOPHS IBOJIIOIMH), YUCHUS
(A. H. CesepuioBa — 0 nyTsX U HanpasieHusx sBomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apojpiieBoro cxoacrea K. M. bapa), mpaBuna (Munumyma FHO. JIubOuxa,
HKOJIOTHYECKON MHpaMuIbl JHEpPruM), runoressl (rumore3a «vupa PHK» V.
I'un6epra);

YyMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJaMH  HAy4YHOrO  IO3HAHWUS,
UCIIOIb3YEMbIMHU B OMOJIOTUYECKUX HCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucaHue, M3MepeHue, HaONIOJICHHE, JKCIIEPUMEHT), CIOocO0aMU BBISBICHUS U
OIICHKU aHTPOIIOT'€HHBIX U3MEHEHHUI B MPUPO/IE;

YMEHHUE BBIJICIATh CYIICCTBEHHBbIC MPU3HAKU: BHJIOB, OHOTEOILICHO30B,
JKOCUCTEM M Ouocdepbl, CTaOUIM3UPYIONIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONaTPUYECKOro u CUMITATPUUYECKOTO
BUI000pa30BaHus, BIUSHUS JBIKYIIUX CHJI SBOJIIONMK Ha TeHO(POH T TOMYJISIUH,
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IPUCIIOCOOJIEHHOCTH OPTaHU3MOB K cpelie OOUTaHus, Yepe0BaHUsl HallpaBICHUN
ABOJIIOIIMHU, KPYTOBOPOTA BEUIECTB U NTOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHUE YCTaHaBIMBAaTh B3aMMOCBA3M MEXAY MPOLECCAaMU 3BOJIOLUH,
JABWOKYIIMMH CHJIAMH aHTPOIIOTEHE3a, KOMIOHEHTAMHU Pa3IUYHBIX SKOCUCTEM U
IPUCTIOCOOICHUSMH K HUM OPTraHU3MOB;

YyMEHUE  BBIABJISTH  OTJIMYUTEIbHBIE  TPHU3HAKK  KUBBIX  CHCTEM,
IPUCIOCOOJICHHOCTh BHJIOB K Cpelle OOMTaHMs, aOMOTHYECKUX U OMOTHUYECKHX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOILECTBAX,
AHTPOIIOT€HHBIX U3MEHEHHUU B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIUKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPeJIbl OOUTaHUSI, €INHCTBA
YEJIOBEYECKUX pac, HEOOXOJMMOCTH COXPAaHEHHs MHOrooOpasusi BHUIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTHYECKUE 33]1a4H, BBISBISATH IPUUNHHO-CIIEICTBEHHbIE
CBS3U MEXIY UCCIEAYEMbIMU OMOJIOTMYECKUMH MIPOLIECCAMU U SABJICHUSIMHU, J1€TaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH TMOJIYY€HHBIX PEe3yJIbTaTOB;

YMEHHE BBIMONHITH JTa0OpaTOPHBIE M MPAKTHYECKHE pPaOOTHI, COOIIOAAThH
npaBuiIa mpu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OSKCIECPUMEHTAIbHBIMU
cpenctBamu, (GOpMyIupys 1€Jb HUCCIEIOBaHUS, aHAIU3UPOBATH IOJYYCHHbIE
pE3yJIbTaThI U JAETaTh BBIBOJIBL;

YMEHHUE Y4YacTBOBAaTh B y4e€OHO-HMCCIIECIOBATEIHCKON paboTe Mo OHMOJIOoTHhH,
HKOJIOTUM U METUIIMHE, NMPOBOJUMON Ha 0a3ze IIKOIbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJyYEHHBbIE  PE3yJIbTaTbl HAa  YYEHHYECKHX
KOH(epeHIUsX;

YMEHHE OLIEHWBATh TUTIOTE3Bl U TEOPHH O TMPOUCXOKICHUH KU3HHU, YEIOBEKa
M UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOCO0ax MpeAoTBpalleHuUs
r1o0aabHBIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp OyAyied npodeccuoHalIbHON
JEeSITeIbHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTUH, IPUPOIOTIOIH30BAHMS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICHMXOJIOTUH, BETEPUHAPHUM, CEIbCKOTO XO3SMiCTBA, MHIIEBOMN
IIPOMBIIIVICHHOCTH, YIIyONIATh TO3HABATENbHBI WHTEPEC, HAIpaBICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOUIEH  Mpodeccuu U MPOJOJDKEHUE
OMOJIOTUYECKOTO 00pa30oBaHUsl B OpPraHU3aLUsAX CPEAHEro MPOPEeCcCHOHAIBHOIO U
BBICIIIETO0 00pa30BaHUsI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaungecTBO yacoB DIeKTPOHHBIE
Ne HauMeHoBaHue pa3ieioB ndpoBbie
pas Konrpoabubie | IlpakTnyeckue (1 pp )
n/m | HTeM NPorpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 buoiorus kak Hayka 1
) JKuBrnle cucTeMbl U UX )
U3y4yeHue
3 buonorus kieTkn 2 0.5
XuMuyecKas opraHusanus
4 10 1
KJIETKU
Crpoenue u GyHKIUHA
5 8 2
KJIETKU
OOMEeH BelIEeCTB U
6 MIPEBPAILICHUE YHEPTUH B 9 1
KJIETKE
Hacaencrsennas
7 uHpOpMAaIUs U 9 0.5
peanuzanus €€ B KIIETKE
8 JKU3HEHHBIN UK KIETKU 6 1
Ctpoenue 1 pyHKIINU
9 P Py 17 15
OpTraHU3MOB
Pa3sMmHOXeHue u pa3ButTue
10 P 8 15
OpraHU3MOB
11 ['enetnka — HayKa o 2 0.5
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HACJIEICTBEHHOCTH U
W3MEHYUBOCTHU
OpraHU3MOB
12 3aKOHOMEPHOCTHU 10 1
HACJIECTBEHHOCTH
13 3aKOHOMEPHOCTH 6 )
M3MEHYUBOCTHA
14 I'eneTnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
Bbuorexuonorusa u
16 4
CUHTETHUYECKAA OMOJIOTHS
17 PeszepBHOE Bpemst 1
OBIIEE KOJIMYECTBO 102 13
YACOB 110 [TIPOTPAMME
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11 KITACC

Ne
n/n

HaumenoBanue pa3aesion
U TeM MPOorpaMmmMbl

KoandyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEeKTPOHHbIE
(uudposbIe)
oOpa3oBaTe/ibHbIE

pecypchl

3apokeHUE U pa3BUTHE
3BOJJOIIUOHHBIX
MPEJCTABICHUH B
Ouooruu

MuxkposBonronus u eé
pe3yJIbTaThI

14

Makpo3Bodtonus u €€
pe3yJIbTaThl

[Ipoucxoxnenue u
pa3BUTHE )KU3HU Ha 3emIle

15

1.5

[Ipoucxoxaenue yenoBeka
— QHTPOIIOreHE3

10

DKOJIOTHsS] — HayKa O
B3aUMOOTHOUIEHUSX
OpPraHU3MOB U
HagOpraHU3MCHHBIX
CHCTEM C OKpY>Karoleu
cpenoit

0.5

OpraHu3mebl 1 cpena
obuTanus

1.5

DKO0JIOTUs BUIOB U
MOMYJISUNA

0.5
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7 gizizgi:;(igi;c::eﬁm 12 05
10 Buocdepa — rnobanpHas 6
IKOCUCTEMA
1 YenoBek U OKpyKaromas 6
cpena
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102 75
YACOB I1O ITPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Bbuosorust kak KOMIJIEKCHAs
HayKa 1 KaK 4aCTb
COBPEMEHHOTO 00IIeCTBa

JKuBrle cucTeMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anus KNUBbIX
CHUCTEM

Hcropus OTKpBITHS U NU3YUYEHUS
kieTku. Knerounas teopus

Merozasl MOJIEKYJIAPHON U
KJIETOYHOM OHOJIOTHH.
[IpakTuueckas padora
«M3y4eHne MeToI0B KIIETOYHOMH
6uozorun (xpomarorpadus,
anexTpodopes,
nuddepeHnaIbHOe
ueHtpudyruponanue, [TL[P)»

0.5

XUMHUYECKUN COCTAB KJIETKU

MI/IHCpaJIBHLIC BCIICCTBA
KJICTKH, UX Ounoyioruyeckas POJib

OpraHuyeckue BelecTa
KJIETKH — OEJIKH.

0.5
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JlaGopaTtopHnast pabota
«O0HapyxeHue OCIKOB C
MOMOIIbIO KAYeCTBEHHBIX
peaxkiumn»

CsoiicTBa, K1accupukamus u
byHKIIMHA O0EITKOB

10

OpFaHI/I‘-ICCKI/Ie BCIICCTBA
KJICTKHU — YIJICBOABI

11

OpraHuueckue BeIecTBa
KIETKA — JIUITHbI

12

Hyxuiennosslie xucnorsl. IHK n
PHK. JIabopatopHas pabora
«HMccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIICTICHHBIX U3 KIIETOK
pa3IMYHBIX OPraHU3MOB)

0.5

13

Crpoenue u pyskimu ATO.
Hpyrue nyxneozuarpudocdatsl
(HT®)

14

Cexsenuposanue JJHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH, TPOTCOMUKHU

15

MeTtobl CTPYKTYPHOM
6uosorun

16

Tumel KIeToK.
IIpokapuoTnueckas KieTka

17

CrpoeHue 3yKapruoTHYECKON
kieTku. [Ipaktuueckas padbota
«/3y4eHune CBOMCTB KJIETOYHON

0.5
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MeMOpaHbD»

18

HOBGpXHOCTHBIfI arnrmapar
KIICTKH

19

OpnHoMeMOpaHHbIE OPTraHOUIBI
kneTku. [Ipaktuueckas pabota
«3yueHue nBIKEHUS
[IUTOIJIA3MbI B PACTUTEIBHBIX
KIIETKAX»

0.5

20

[TosryaBTOHOMHBIE OPTaHOUIbI
KJIETKU: MUTOXOHIPUH,
riactu bl JlaboparopHas
pabota «VccrnenoBanue
IUIa3MOJIN3a U JIETIIIa3MOJIN3a B
PACTUTENBHBIX KIETKaX»

0.5

21

HememOpanHbie opraHouIbI
KIIETKU

22

CtpoeHue u QyHKIHMH g11pa

23

CpaBHuTtenbHas
XapaKTepUCTHKA KIETOK
sykapuot. JlaboparopHas
paborta «M3yuenue cTpoeHust
KJIETOK Pa3iIMYHBIX
OpPTraHU3MOBY

0.5

24

ACCI/IMI/IHHHI/I}I U AUCCUMMIIAINA
— JIB€ CTOPOHBI METa0OIU3MA.
Tunbel oOMeHa BEIIeCTB.
JlaGopaTtopHnast pabota
«3yueHne KaTaIuTHYECKOU
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AaKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMuiIa3bl WK
KaTaJasbl)»

25

DepMEHTaTUBHBIN XapaKkTep
pEaKUUii KJIETOYHOTO
MmeTabonusma. Jlaboparopuas
pabora «M3yuenue
(epMEeHTaTUBHOTO
paclleIIeHHs] IEPOKCU A
BOJIOPOJia B PACTUTEIBHBIX U
YKUBOTHBIX KJIETKaxX»

0.5

26

benku-akTuBaTOpHI M OCIIKH-
HHTHOUTOPBI

27

ABTOTpO(HBIN THIT 0OMEHA
BEILIECTB

28

dorocunTe’

29

Xemocunres. JlaboparopHas
pabora «CpaBHEHHE MTPOIIECCOB
(GoTOCHHTE3a 1 XEMOCHHTE3a»

0.5

30

AHa’poOHbBIC OpraHu3MbL. Bus
Oposxenus. JlabopaTopHas
pabota «CpaBHEHHE TIPOIIECCOB
OpOJKEHHUSI U JIBIXaHUS»

31

AdpoOHBIE OpraHU3MBbL. DTarbl
OHEPreTHYECKOro oOMeHa

32

OHeprust MEMOPaHHOTO
rpagueHTa npotoHoB. CuHTE3
AT®: pabora nporoHHoit ATD-
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CHHTAa3bI

33 Peakuun MaTpu4HOro CUHTE3a

34 Tpanckpunuus — MaTpUIHBIA
cunte3 PHK

35 Tpancusiius u e€ 3Tanbl
KoaupoBanne aMHUHOKHUCIIOT.

36 Poaw pubocom B OrocuHTE3E
Oenka

37 Opranu3zanys reHoma y
MPOKAPUOT U DYKAPUOT

13 MonexynsipHble MEXaHU3MBbI
AKCIIPECCUU TEHOB Y 3YKapHOT
Bupycbl — BHEKJIETOUHbBIE
(OopMBI )KU3HU U 0OJIUraTHBIE

39 napas3utsl. [IpakTnyeckas 0.5
pabora «Co3panue MoJieaun
BUpYCa»

40 Bupycuble 3a00neBaHus
YeJI0BEKa, )KUBOTHBIX, PACTEHUN

41 Hanorexnonoruu B 6uojaoruu u
MeAUIIMHE

42 JKU3HEHHBIN UK KIETKU

43 Marpuunsbiii cuate3 [JHK
Xpomocomsl. JTaboparopHas

44 pabora «M3yuenue xpoMmocom 0.5
Ha FOTOBBIX MUKpOIpEnapaTax»

45 Jlenenre KIeTKu — MHUTO3
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Tunsl kietok. Kapuokunes u
nuToKKuHEe3. JlaboparopHas
paborta «Habmronenue MuTo3a B

46 0.5
KJIETKaX KOHYMKA KOpPEIIKa JTyKa
(Ha TOTOBBIX
MUKpOIIpenaparax)»

47 Perynauus »kM3HEHHOTO IUKJIA
KJIETOK

48 OpranusM Kak eUHOE LeJI0e
Txanu pacrenuid. JlabopaTopHas

49 pabota «M3yuyenue Tkanei 0.5
pacTeHun»

TKaHM )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTopHnas pabota 0.5
«/3yueHue TKaHeN KUBOTHBIX)»

Opranel. CucTeMbl OPraHoB.

51 JlaGopaTtopHnast pabota 0.5
«/3y4yeHue opraHoB LIBETKOBOI'O ’
pacTeHus»

52 Ormopa Tena opraHu3MOB

53 JIBr>keHrEe OpraHu3MOB

54 [Iutanue oprann3MoB
[IuTanue MO3BOHOYHBIX

55 JKUBOTHBIX. [IniieBapuTensHas
CHCTEMa YeJIOBEKa

56 JlprxaHue opraHu3MoB

57 JIpIxaHue Mo3BOHOYHBIX

JKHUBOTHBIX U YCJIOBCKA
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TpancnopT BemecTB y

58
OpPraHu3MOB
KposenocHas cucrema

59 MIO3BOHOYHBIX KUBOTHBIX U
yeJioBeKa

60 Beinenenue y opranusmMoB

61 3amuTa y OpraHu3MoB

62 HNMmyHHas cucTema denoBeka

63 PaznpaxxumocTs u perynsiuus y
OpPIraHU3MOB
I'ymopaneHas perynsnus u

64 SHJOKpPUHHAS CUCTEMaA
KHUBOTHBIX U Y€JIOBEKa

65 @DopMbl pa3MHOKEHHUS
OpPTraHu3MOB

66 [TonoBoe pa3zMHOXKEHUE

67 Meiio3
["ameTorenes. O6pa3zoBanue u
pa3BUTHE MOJOBBIX KIETOK.

68 JlaGopatopHas paboTa 0.5
«M3ydyeHune cTpoeHus MOJIOBBIX '
KJIETOK Ha TOTOBBIX
MHUKpOTpenapaTax»

69 WNunuBuayanbHoe pa3BUTHE
OpPraHU3MOB — OHTOI'€HE3

70 3akagKa OpraHOB U TKaHEH U3

3apOAbIIICBLIX JTUCTKOB
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71

Poctun Pa3BUTHUC ) KUBOTHBIX.
JlaGopaTtopHnast pabota
«BbIsiBIICHHE TIPU3HAKOB
CXOJICTBA 3apO/IbIIIei
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

PasMHOkeHue u pa3Butre
pacrenuii. JlabopaTtopHas
pabota «CTpoeHne OpraHoB
Pa3MHOKEHHUS BBICIIUX
pacTeHun»

0.5

73

Uctopus ctaHOBIEHUS 1
pPa3BUTHA F€HETUKH KaK HAyKH

74

OcCHOBHBIE TIOHATHUS U CHMBOJIBI
reretuku. JlabopatopHas
pabora «JIpozoduna kak 00BEKT
T€HETHYECKUX HUCCIICIOBAHUIN»

0.5

75

3aKOHOMEPHOCTH HACIIEN0BaHUs
npu3HakoB. MoHOTHOpHUAHOE
ckpemuBanue. [Ipaktnueckas
pabora "U3yueHue pe3ynbpTaToB
MOHOTHOPHUIHOTO CKpEIMBaHUS
y apo3opussr"

0.5

76

Ilutonoruyeckue OCHOBBI
MOHOTHOPHIHOTO CKPEIINBAHUS

77

AHaJ’II/ISI/IPYIOH_ICC CKPCIIUMBAHUC.
Henomnnoe AOMUHHUPOBAHUC

78

JurunbpuaHoe cKpemuBaHue.
[IpakTuueckas pabota

0.5
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«3yueHue pe3ynbTaToB
JUTUOPUIHOTO CKPELIUBAHUS Y
JPO30(UITBDY

79

Ilutonoruyeckue OCHOBBI
JTUTHOPUTHOTO CKPEIIUBAHUS

80

CI_ICHJ'IGHHOC HaCJICJO0BaHUC
IMPU3HAKOB

81

XpOMOCOMHast TEOpUs
HACJIEICTBEHHOCTH

82

I'e”eTuka mmona

83

I'eroTumn xak OcJa0CTHAaA
CHUCTCMaA

84

I'eneTnueckuii KOHTPOJIb
pa3BUTHUS PACTEHUH, )KUBOTHBIX
1 4EJI0BEKa

85

M3MeHYNBOCTD IPU3HAKOB.
Bunsl n3smMenunBOCTH

86

MopaudukarmoHHast
N3MEHYUBOCTD

87

BapuanuonHsslii psaa u
BapHallOHHAs KpUBasl.
JlaGopaTopHnas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(DUKAITMOHHOM
n3MeH4unBocTH. [locTpoenue
BapHallMOHHOTO psijia U
BApUALIMOHHON KPUBOI»

0.5
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88

I'enoTunmueckas
A3MeHYnBOCTh. KoMOMHATUBHAA
N3MEHYNBOCTD

89

MyTanuoHHast U3MEHYHBOCTb.
[IpakTuueckas pabora
«MyTtauu y npo3oduiisl (Ha
TOTOBBIX MHUKPOTIpETIapaTax)»

0.5

90

3aKOHOMEPHOCTHU
MYTaI[MOHHOTO TIpoIIecca.
DNUreHeTrKa U JIIMI€HOMUKA

91

I'eHeTnka yemoBeka.
[IpakTuueckas pabora
«CocraBlieHHE U aHAJIU3
POIOCIOBHOMN

0.5

92

MeTtobl METUITMHCKON
T'€HETUKH

93

3HaueHnEe MEIUIIMHCKON
TCHETHKH B MPEAOTBPAIICHUN U
JIEYEHUH T€HETHYECKHUX
3a00JIEBaHUM YEJIOBEKA

94

OCHOBHBIE ITOHITHSA CCJICKIIUU.
JlaGopaTtopHnast pabota
«M3y4eHne copToB KyJIbTYPHBIX
pacTeHHii U TTOPO JOMAIITHUX
YKHUBOTHBIX)»

0.5

95

MeToibl CENEKIIMOHHON
pabortsl. JlaboparopHas pabota
«/3yueHnue MeToI0B CeleKIUN

0.5
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pacTeHui»

96

JlocTrkeHus cesekuuu
pacTeHUM U KUBOTHBIX.
[IpakTuyeckas pabora

«lIpuBuBKa pacTeHui»

97

CoxpaHeHue, u3ydyeHue u
HCIIOJIb30BaHNE TE€HETUYECKUX

pecypcoB

98

BrotexHoOrnus Kak HayKa u
0Tpacib MPOU3BOICTBA.
[IpakTudeckas padora
«M3y4yeHne 0ObeKTOB
OMOTEXHOJIOTUH

0.5

99

OCHOBHBIE HaIrpaBJICHUA
CHHTETHYECKON OHMOIOTHU

100

XpOMOCOMHAs ¥ T€HHas
WHXCHEPHS

101

MeauuuHcKne OMOTEXHOJIOTUU

102

PesepsHelit ypok. IloBTOpenue,
000011IeHHEe, CUCTEMATU3AINS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

13.5
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11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

OBotonmoHHas Teopus Y.
JapBuHa

JBroKy1IMe CUIIbI 3BOJIFOLUA
BU10B 1o Y. JlapBuny

boprba 3a cymecTtBoBaHue,
€CTECTBEHHBIN 1
HCKYCCTBEHHBIN 0TOOD

dopmMupoBaHue
CUHTETUYECKON TEOpUHU
IBOJIIOLIVH

Jtansl 3BOJIOIIMOHHOTO
npoliecca: MUKPOIBOJIIOLHS 1
MaKpOIBOJTIOIHUS

HOHYHHLII/IH — DJICMCHTApPHAasA
CAHUIAa 3BOJIFOITNN

3aKOH T€HETUYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. Jlaboparopnas
pabota «BrisiBieHHE
U3MEHYUBOCTHU y 0co0ei
OJIHOTO BUIa»

0.5

DOnemeHTapHbIe (PaKTOPHI
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9BOJOIHNHA

O ekt ocnoparens. dpdexrt
6yTBIJIO‘-IHOFO TOpJIbIIIKa

10

Murpanuu. M3onsuun
MOMYJISAIHNA: reorpaduueckas,
ounoornyeckas

11

EcTecTBennsIit oTO0p —
HaIpapJsSomun HakTop
IBOJIIOLIMH

12

[TosoBoit 0TO6OP

13

ITpucnocoOiaeHHOCTH
OpPraHU3MOB KaK pe3yJibTaT
MHUKPO3BOIIOIHH.
JlaGoparopHas paboTa
«M3yuyenne apomopho30B u
MM0AJAIN TN Y paCTCHUH U
KHUBOTHBIX)»

0.5

14

[Ipumeps! npucnocobneHuit y
OpPTraHU3MOB:
MOp(OJIOTHYECKHE,
¢duznonoruyeckue,
OMOXHMMUYECKHUE,
MIOBEJICHUECKHE.
JlaGopaTopHnas pabota
«IIpucnocobneHwst
OpPTaHU3MOB M UX
OTHOCHUTEIbHAs
1eJIeCO00Pa3HOCT)

0.5
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15

Bupn, ero kpurepun u
cTpyktypa. JlaboparopHas
pabota «CpaBHEHUE BUIOB IO
MoOp(hoIOrHuecKOMy
KPUTEPUIO»

0.5

16

CtpykTypa BUaa

17

BunoobpaszoBanue kax
pe3yabTaT MUKPOIBOJIOLNH

18

CBs13b MHKPO3BOJIFOIHNHU U
SMNUICMHOJIOINHN

19

MaxkpoaBostonus.
ITasmeoHTOTOrMUECKIIE METOIBI
W3YUYEHUS IBOJTFOIIUN

20

Buoreorpaduueckue MeTobI
U3YYCHHUS IBOJTIOIHH

21

OMOpHOIOTHYECKHE U
CpPaBHHUTEIHHO-
MOP(}OTOTHUECKUE METOIbI
W3YUYEHUS HBOJIIOIIUU

22

MonekynsipHO-TeHETHUECKUE,
OMOXMUMHYECKHE U
MaTeMaTHYECKHUE METO/IbI
W3YUYEHUS HBOJIIOLIUU

23

OO61re 3aKOHOMEPHOCTH
9BOJIONNHT

24

AJlaniTMBHAs pajualus.
HepaBHOMEpHOCTH TEMIIOB
SBOJIIOLIUU
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25

HayuHble runoressl
IIPOUCXO0KICHHS )KU3HU Ha
3emuie

26

I[OHayLIHBIe MNpeaAcCTaBJICHUA O
3apOXKACHUUN KU3HU

27

OCHOBHBIE 3TaNbl
HeOpFaHI/I‘{eCKOﬁ 9BOJJIOIIMH

28

I'nnoTe3sl 3apOKACHUA )KU3HU

29

Hcropus 3emnu 1 MeToabl €€
u3yuenus. JlaboparopHas
pabora «3yuenue u
OTIMCaHKE UCKOTIAEMBIX
OCTaTKOB JJPEBHUX
OpPIraHU3MOBY

0.5

30

HauanpHbie sTans!
OPraHU4YE€CKON IBOJIOIUU

31

OBOJIIOLIUS 3YKAPUOT

32

OCHOBHBIE Tarbl YBOTIOIUN
pacTUTEITHLHOTO MUpA.
[IpakTuueckas pabota
«3ydyeHune ocoOeHHOCTEH
CTPOEHHS PACTEHHI pa3HbIX
OTJIETIOBY

0.5

33

OCHOBHBIE ATaNbl 9BOJOIHNHU
KUBOTHOI'O MHpa

34

OBOIIOLUS )KUBOTHBIX.
[IpakTuueckas pabora
«M3yuenue ocobeHHOCTEM

0.5
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CTPOCHUA MMO3BOHOYHBIX
KHUBOTHBIX»

35

Passurue xxu3Hu Ha 3eMiie Mo
spaMm | nepuoaam

36

MaccoBble BBIMUpaHUS —
9KOJIOTUYECKHE KPU3HUCHI
IPOILIOTO

37

CoBpEeMEHHBIN IKOJIOTUYECKU I
KpPHU3HC, €T0 OCOOCHHOCTH

38

CoBpemMeHHas cuctema
OpPTraHUYECKOTO MPOILIOTO

39

OcCHOBHBIE CICTEeMaTHYECKHUE
IpyMIIbl OPraHU3MOB

40

AHTpONOJIOTHsI — HayKa O
YEJI0OBEKE

41

Pa3BuTue npencraBienuii o
MPOUCXOKICHUU YEIOBEKA

42

MecTo 4enoBeka B CHCTEME
OpPraHUYeCKOTro MUpA.
JlaGoparopHas pabota
«M3y4yeHnne ocoOeHHOCTEH
CTPOCHHMS CKEJIETa YeJIOBEKa,
CBSI3aHHBIX C
TPSIMOXOKIICHAEM)

0.5

43

JBroKy1ye cuibl
AHTPOIIOTEHE3a

44

CooTHoLIEHUE
OHOJIOrNYECKUX U
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COLIMAJIbHBIX (PaKTOPOB B
aHTPOIIOTeHe3e

45

OCHOBHBIE CTaIUU
aHTPOTIOTeHE3a

46

[TaneoreneTnka u
aJIEOT€EHOMUKA

47

OBOJIOIUS COBPEMEHHOTO
YeJI0BeKa

48

Yenoseueckue pachl.
[IpakTuyeckas pabora
«3y4deHne 3K0I0rHYECKUX
ajanTanuil 4YeJI0BEKay

0.5

49

MexaucuuIuIMHapHbIe
METO/Ibl aHTPOIIOJIOTUHU

50

3apoKIeHUE U pa3BUTHUE
9KOJIOTHH

51

MeToabl PKOJIOTHH.
JlaGopaTtopHnast pabota
«3y4ueHne MeToa0B
YKOIOTMYECKUX
HCCIIENOBAHUI

0.5

52

3HaYEeHNUE IKOJIOTUIECKAX
3HAHUI QJIS1 YeIIOBEKA

53

Okonorudyeckue HakTopsl

54

AOuoTtndeckue (HaKTopsl.
CBeT KakK 3KO0JIOTHYECKUI
daktop. JTaboparopHas
pabota «BrisiBieHHe

0.5
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PUCTIOCOOIEHUI OpraHU3MOB
K BIIUSTHUIO CBETa

55

AbuoTtnueckue GpakTopsl.
Temmneparypa kax
9KOJIOTHYECKUH (aKTOop.
JlaGopaTtopHnast pabota
«BpIsiBIIEHKE
MPUCTIOCOOICHHI OpraHU3MOB
K BIUSHUIO TEMIEPaTypbD»

0.5

56

AOluoTtudeckue (HakTopsl.
BnaxnocTs kak
9KOJIOTUYECKHUH (PaKTop.
JlaGopaTopHnas pabota
«AHaTOMHUYECKHE
0COOEHHOCTH pacTeHui u3
pa3HBIX MECT OOUTAHUSD»

0.5

57

Cpenapbl oOuTaHus OPraHu3MOB

58

buosornueckue puTMsl

59

Kuznennsie popmbl
OpraHU3MOB

60

buoTtnueckue daxTopsl

61

3HaueHne OMOTHYECKUX
B3aUMOJICUCTBUN 1A
CYLIECTBOBAHMUs OPraHU3MOB B
cpene OOuTaHHUS

62

DKOJIOTHYECKUE
XapaKTEPUCTUKHU MOMYJISIIUI

63

OCHOBHBIE TTOKA3aTENN
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MOMYJISIUNA: YACIICHHOCTD,
IUIOTHOCTh, BO3pACTHAs U
M0JIOBAs CTPYKTypa

OCHOBHBIE TOKA3aTETN
MOIYJISAILIAN: POKIAEMOCTD,

64 MPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIUU
65 DKojoruyeckas CTpyKTypa
MOMYJISILIUA
66 JlnHaMUKa TOMyJISALUY U €€
perynsuus
KpuBble pocTa YUCIEHHOCTH
67 nonyisiuuu. Kpusbie
BbDKUBAHUS
DKOJIOrMYecKasi HuIa BUa.
68 JlaGopaTtopHnast pabota 0.5
«[Ipucnocobnenus ceMsH '
pacTeHUl K pacCeJICHUIO»

69 Bua xak cucrema nomysisiiuit
70 3aKOHOMEPHOCTH MOBEJCHUS U
MUTpAUi 5KUBOTHBIX

71 Co00111€CTBO OPraHU3MOB —
OuoLeHo03

7 DKOoCcHUCTEMA KaK OTKpbITast
cucremMa

7 KpyroBopot BeniecTs u moTok
SHEPTUU B IKOCHUCTEME

74 OcHOBHBIE TIOKA3aTENN
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9KOCHUCTEMbBI

75

OKOJIOTHYECKHE nrupaMuabl

76

H3meHneHnus cooOIecTs —
CYKIICCCHH

77

[IpupoaHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI 03€p U PEK.
DKocucTeMbl MOpel U
OKEaHOB

78

[IpupoaHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI TYH]IP, JIECOB,
CTeleH, IyCThIHb

79

AHTpOHOFeHHLIC 3KOCHCTCMbI

80

YpO0IKOCUCTEMBL.
[TpakTrueckas pabora
«/3yueHue u onucaHue
ypOO3KOCHUCTEMBD»

0.5

81

3aKOHOMEPHOCTHU
dbopMHpOBaHUST OCHOBHBIX
B3aMMO/JICUCTBUI OPraHU3MOB
B DKOCHCTEMaxX

82

MexaHu3MBI BO3JCHCTBHS
3arpsi3HEHUN Pa3HBIX TUIIOB Ha
CyOOpTraHH3MEHHOM,
OpTaHU3MEHHOM,
MOMYJISIIIUOHHOM U
SKOCUCTEMHOM YPOBHSIX

&3

buocdepa —
obmeraneTapaasi 000JI09Ka
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3emn

VYuenune B. U. Bepnaackoro o

84 ounocdepe

25 3aKOHOMEPHOCTH
CyIIeCTBOBaHUS OMOChEphI

26 KpyroBopoTs! BewwecTs u
OMOTEOXUMHUYECKUE IUKITBI

27 3oHanbHOCTH Onochepsl.
OcHOBHBIE OMOMBI CYIIN

88 VYceroitunBocTh 6nochepbl

29 DKOJIOTUYECKHE KPU3UCHI U X
MPUYUHBI

90 BosnelictBue uenoBeka Ha
ouochepy
AHTpPONIOT€HHOE BO3JCHCTBHE

91 Ha PaCTUTEIIbHBIN 1
JKUBOTHBIN MUP

92 OxpaHna npupo/sl
OcCHOBHBIE TPUHIUIIBI

93 YCTOHYMBOTO pa3BUTHUS
4eJI0BEYEeCTBA U MPUPOJIBI
PammonansHOE

94 MPUPOJIOTIOIB30BAHUE U
COXpaHEeHHEe OMOJIOTHYECKOTr0o
pa3zHooOpasus 3emiu

95 O600611eHne 10 TeMe

«MuKpO3BOJIIOLUA U €€
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pe3yapTaTh»

96

O6o00611eHne o Teme
«MaxkposBoironus u e€
pe3yabTaThD»

97

O0001IEeHME 10 TEME
«IIpoucxoxaeHue u pa3BUTHE
JKU3HU Ha 3eMiie»

98

O0001IeHe 110 TEME
«IIpoucxoxeHue JemoBeKa —
AHTPOIIOTCHE3Y

99

O06o06mIeHne o TeMe
«IKOJIOTUS — HAyKa O
B3aMMOOTHOIIEHHSIX
OpPTaHU3MOB»

100

O00011IeHIE IO TEME
«OpraHusmsl U cpena
oOuTaHua»

101

O000I11IeHE TTO TEME
«DKOJIOTHS BUIOB U
TIOITYJISILIAI

102

O0001IEeHME 110 TEME
«buocdepa — rmodanpHas
IKOCHCTEMAY

OBUIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

7.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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