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MNOACHUTEJIBHASA 3AININCKA

[Iporpamma mo ydebHomy mnpenmery "buonorus" (manee - Ouojorus) Ha
ypOBHE cpeaHero ooOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe denepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit deneparumy,
®I'OC COO, Konnenuuu mpenonaBanus ydeOHoOro mnpeamera «buomorus» u
OCHOBHBIX TOJIOKEHUM (eepanbHoi paboueil mporpaMMbl BOCIIUTAHHUS.

VYyeobuniii npeamer «buonorus» yriayOnéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB IMpeAMETHOU obnactu «EcTecTBEeHHO-
HayuyHble mpeaMers». CormacHo monoxenusm OI'OC COO mpodunbHbIE
yueOHbIe IpeIMeThl, U3ydyaeMble Ha yIiayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennan  oOydeHUsT Ha YPOBHE CpEeAHEro ooOmero oOpa3oBaHUS W
IpU3BaHbl OOECHEYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIKMM, CPEIHUM
o01KM, cpeTHUM MPodeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 DJTHX Y4YEeOHBIX TMPEAMETOB [IOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpoQopueHTalueld O00yYaroluXcsi U CTUMYJIUPOBAHUEM
MHTEpEeca K KOHKPETHOM O0JIaCTM HAyYHOI'O 3HaHWS, CBA3aHHOIO C OMOJIOTHEH,
MEIUIMHON, SKOJOTUEHN, ICUXOJOTUEN, CIIOPTOM HIJIM BOCHHBIM JEIOM.

[Iporpamma mo y4yebnomy mnpeametry "buonorus" maér mpencraBieHue O
Henu M 3ajadax Hu3ydeHusi yuyeOHoro mpenmera «buonmorus» Ha yriyOn€éHHOM
YpOBHE, onpeensieT 00s13aTebHoe (MHBApUAHTHOE) MPEAMETHOE COep>KaHue, €ro
CTPYKTYPUPOBAHHME TIO pa3feiaM U TeMaM, paclpeiesieHue 1o Kiaccam,
PEKOMEHIYET MOCIEAOBATEIbHOCTh HM3YyYEHHs Y4YE€OHOro Marepualia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKH Y4eOHOTro Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuaromuxcs. B mporpamme mo Ouonoruu
peanu30BaH MPUHILIMI TMPEEMCTBEHHOCTH C HW3Yy4Y€HUEM OMOJOTMU Ha YpPOBHE
OCHOBHOro  oOmero oOpasoBaHusi, Onarogaps 4YeMy MOpOCMaTpUBAETCS
HaIpaBJIICHHOCTh ~HAa  MOCIEAYyIOlee pa3BUTHE  OMOJIOTMYECKUX  3HAHUU,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJOTUYECKOTO MBIIICHUS], MPEICTABICHUN O 3I0pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEpPEKHOT0 OTHOIICHUS K OKpyXaromeu mnpupoaHoit cpene. B
nporpaMme no OHMOJOTMM TaKK€ IOKa3aHbl BO3MOXXHOCTH YYEOHOIro mpeaMmera
«buonorusi»y B peanmmsaruu  TpeboBanmit DPI'OC COO k mnIaHUPYEMBIM
JUYHOCTHBIM, METANpeJMETHbIM M TPEJAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GbOpMHpPOBAaHMK OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATENBHOW  JIEATEIbHOCTH
00yyYaromuxcsi MO0 OCBOCHUIO COJIEpXKaHUS OHOJOTMYECKOro Oo0pa3oBaHUsI Ha
YpOBHE CpeHero o01ero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero oOIiero oopa3zoBaHuUs
3aBepmiaeT Ouoyioruueckoe oOpa3oBaHME B IIKOJE W OPUEHTHPOBAH Ha
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paciidpeHre U yriayOJjeHue 3HaHUM oOy4aronmuxcs O >KMBOM IpPHUpOJIEe, OCHOBAX
MOJIEKYJIIPDHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTHUU Pa3BUTHS,
TeHETUKH, CEICKINHN, OMOTEXHOJIOTHH, SBOTIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Nzydyenne yueOHOoro mnpeamera «buomorus»y Ha yriayOGleHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLIEMY MOTYyYEHHUIO
Ouojormyeckoro  oOpa3oBaHMs B By3aX W OpraHU3alUsX  CPEIHEro
npodeccuonanbHoro obpa3zoBanus. OCHOBY €0 COACPKAHHSI COCTABIISET CHCTEMaA
OMOJIOTMYECKUX  3HAHWW, TIOJYYCHHBIX TPU H3YYCHHH  OOyYaIOIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3JesioB OMOJIOTMHA Ha yPOBHE OCHOBHOIO
obmiero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHUS TOJNYYarOT pa3BUTHE. Tak,
pacHmIMpeHbl U YriayOJjeHbl OHOJOTUYECKUE 3HAHUS O PACTCHUSX, >KHUBOTHBIX,
rpubax, OaKTepusx, OpraHU3ME YeNOBEeKa, OOIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJTHUTEHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIIOIh30BaTh KaK OPHEHTHPHI IS MOCIEIYIOMIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HHTErpaiusi OWOJOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, MOJYYECHHBIMH OOYYAIOIIMMUCS TMPU HU3YUYEHUU
bu3KKU, XUMUH, Teorpaduu 1 MaTEMATUKH.

CrpykTypa mporpammel no ydyeOHoMmy npeamery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH U 3BOJIOUMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEePHBIC JJI )KUBBIX
CUCTEM pPa3HOTO YPOBHsS OpraHU3alliy, YBOJIOIUNA OPraHUIECKOr0 MHUpa Ha 3emiie,
COXpaHEHHs OHMOJIOTHYEeCKOro pa3zHooOpasms miaHeTsl. Tak, B 10 kmacce
U3y4al0TCS OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWMOJOTHH, SMOPUOIOTHH U
OMOJIOTUN PA3BUTUS, TEHETUKU W CEJEKIMU, OMOTEXHOJOTUM U CHUHTETUYECKOM
OMOJIOTHH, aKTyalIM3UPYIOTCS 3HAaHMS OOydYaroIMXcs MO OOTaHWKE, 300JI0THH,
aHaromMuu, Qusznongoruu uenoBeka. B 11 kiacce wu3ydaroTcsi 3BOJIIOIIMOHHOE
y4€HUE, OCHOBBI IKOJIOTUHU U yUYeHHUE 0 Ouocdepe.

VYuebnnii mnpeamer «buonorus» mpuszBaH  00ecleUUTh  OCBOCHHUE
00yJaronMMucss OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJICH, IPUHIIUIIOB U MPABUII,
JeXKAIllUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU KapTUHBI MUPa, 3HAHUH O
CTPOCHHH, MHOTOOOPa3sMM M OCOOEHHOCTSAX KJIETKH, OpraHWu3Ma, TOIYJIAINH,
OMOIIEHO3a, SKOCHUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH, IPUKIIAHBIX ACTIEKTaX OMOJIOTHYECKUX 3HaHui. J[iis
pa3BUTHS M TOJAJIEP)KAaHUS HMHTEpeca OOydarolMXcsd K OHOJIOTMM Hapsiay Cco
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepHalia B COACPXKAHUH MPOTPaMMbI
1o OWOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WA MHOW oOjacTu OMOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4EHBIX B pEIIEHUE BAKHEUIITUX OMOJIOTHYECKUX U SKOJIOTUYECKUX TTPOOIIEM.

Henps u3yuenus yueOHoro npeamera «buonorus» Ha yriyOi1EHHOM ypOBHE —
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OBJIaJIcHME  OOYyYaloIUMHUCS  3HAHUAMU O  CTPYKTYPHO-(QYHKIMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra U MpuoOpeTeHue yMEeHUin
UCIIOJIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUM MHTEpPECA K ONpeAesIEHHON 00siacTu
npo(ecCHOHaNbHON JIEATETbHOCTH, CBSI3aHHOM C OMOJIOTHEN, WM K BBIOOpPY
y4eOHOro 3aBeIeHUs I IPOJOJIKEHHsI OMOJIOTUYECKOT0 00pa30BaHuUs.

JoctiwxkeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yriyOJn€HHOM YpOBHE 00€CIIeunBaETCs PEIICHUEM CIEIYIOUX 3a0a4:

OCBOEHHE O0YYaIOIUMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSIX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U
IpaBUiIax, COCTaBJISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHPA; O
CTPOEHUH, MHOTO000pa3uu U OCOOCHHOCTSX OHMOJOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISIU, BUJ, OMOreo1eH03, Onocdepa); 0 BhIJAIOIMUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHHE OO0YyYaloUuIMxcs C METOJAaMM IO3HAHUS JKUBOM MPUPOIBL:
UCCIIEJIOBATEILCKUMU ~ METOJaMH  OMOJIOTUYECKUX HayK (MOJIEKYJISIpHOM U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTUM U OHOJIOTMM pa3BUTHUS, TEHETUKU U
CeNeKUUH, OWOTEXHOJOTUM M CHUHTETUYECKOHM OWOJIOrUH, MaJeOHTOJIOTHUH,
DKOJOTHH); METOJaMH  CaMOCTOSITEJIPHOTO  TPOBEACHHUS  OMOJOTHYECKHX
UCclieloBaHuii B JabopaTtopum W B mpupone (HabOmoneHue, HW3MepeHue,
AKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIAJICHUE OOYyYalOUUMHUCA YMEHUSIMU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAJIM3UPOBAaTh M HCIOJIB30BaTh OMOJOTMYECKYIO WH(OPMAIUIO; MOJIb30BATHCSA
OMOJIOTMYECKON TEPMUHOJIOTMEN M CUMBOJMKOM; YCTAaHaBIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLMAIBHO-3KOHOMMYECKHMU M  3KOJOTHYECKHUMHU
npo0jeMaMu 4YeJOBEYECTBA; OLICHUBATh IMOCIEACTBUS CBOCH NEATETBHOCTH 10
OTHOIIICHUIO K OKpPY’KaloIIeHd NpUpPOIHON cpejsie, COOCTBEHHOMY 3/I0POBBIO U
3[I0POBBIO  OKPYXKAIOLIUX  JIIOJIeld; OOOCHOBBIBATH U  COONIOJATh  MEPHI
npodriakTHK WHGEKITMOHHBIX 3a00J€BaHU, TIPaBUIa MTOBEJCHUS B NIPHUPOJAC U
obecrieueHus 6€30MaCHOCTH COOCTBEHHOM KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX MPUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHbBIE Hay4YHbIE OTKPBITUSA B 00JIaCTH OMOJIOTHH;

pa3BuTHE Y OOyYAIOMIMXCA UHTEJUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSAMH KM COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMU €10 MpoOJieMaMH, METOA0JoTHen
OHMOJIOTUYECKOTO UCCJIeIOBAHMUS, MIPOBEICHUS AKCIIEPUMEHTAIbHBIX
UCCJIEIOBAaHUM, pelIeHHs] OMOJOrMYECKUX 3a7a4, MOACIUPOBAHUS OMOJIOTHYECKHUX
00BEKTOB U MPOLIECCOB;

BOCIHTAHUE Yy 00YyYaIOIMXCs [IEHHOCTHOI'O OTHOIICHUS K KUBOM MPHUpPOJE B
IIEJIOM U K OTJICIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,
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TFEeHETUYECKOM TpPaMOTHOCTH, OOWIEeH KyJbTYpbl TMOBEACHUS B MPHUPOJE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUH;

npuobpeTeHre  OOyJaroIIMMHUCA  KOMIETEHTHOCTH B pallMOHaJIbHOM
MPUPOJIONONIB30BaHUHU  (COOMIOICHUE TpaBUl TOBEJICHUS B MPUPOJIEC, OXPaHbI
BUJIOB, DKOCUCTEM, Ouocheprl), COXpaHEHUH COOCTBEHHOTO 37I0POBbSI M 370POBBS
OKpyXXaromux Jrojaer  (cobmogeHuss Mep NpPOoPUIAKTUKKA — 3a00JICBaHUMH,
obecrnieueHre OE30MAaCHOCTH JKU3HEACATCILHOCTH B YPE3BBIYANHBIX CHUTYAIIHSIX
OPUPOTHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37aHME  YCIOBUWA  JUIsi  OCO3HAHHOTO  BBIOOpa  OOydYarOIIMMHCS
UHIBUY ATbHON o0pa3oBaTeIbHOM TPaeKTOPUH, CIOCOOCTBYIOIIEH
MOCTIEAYIONIEMY TPOPECCHOHATHPHOMY CaMOOMIPEIEICHUI0, B COOTBETCTBUU C
WH/IMBHUIyJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PErHOHa.

OO1iee uncao yacoB, OTBEACHHBIX HA M3y4YeHHE OMOJIOTHHU Ha yriryOJeHHOM
YPOBHE cpeaHero odiiero odpazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezienmo), B 11 kimacce — 102 ygaca (3 gyaca B Heeio).

OT16op opraHu3alMOHHBIX (OPM, METOJIOB M CPEACTB OOy4EeHUS OUOJOTUH
OCYIIECTBIISICTCS ¢ Y4ETOM CHEIH(PHUKU €ro COACpKAHHWS M HAmpaBICHHOCTH Ha
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpPEIHEro
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

O0s13aTenbHBIM yCIIOBUEM MPU 00yYeHUU OMOJIOTHH Ha YTi1yOlIEHHOM YPOBHE
SBIIICTCSL TIPOBENEHUE JTa0OpAaTOPHBIX W MpPaKTUUYEeCKHX paboT. Takxke yuacTue
00y4aromuxcsi B BBIMOJIHEHUN MPOEKTHBIX M y4eOHO-HCCIIE0BATEIbCKUX padoT,
TEMaTHUKa KOTOPBIX  OINpEeNseTcs Y4YUTelleM Ha OCHOBE HUMEIOUIMXCS
MaTepPHUAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COJEPXAHME OBYUYEHUA
10 KITACC

Conepxxanue TporpamMMmsbl, BBIJIECICHHOE KYpcu8oM, HE BXOAUT B MPOBEPKY
rocyiapctBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemenHass OMOJIOTHS — KOMITIEKCHasl Hayka. KpaTkas HCTOpusl pa3BUTHSA
ouosoruu.  buojornueckue HaykKd W H3ydyaeMble ~HMH  IPOOJICMBI.
OyHIaMEHTaJIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHbIC HWCCICAOBAaHUS B
OuoJIoruu.

3HavyeHue Onojgoruu B (HOPMHUPOBAHUHM COBPEMECHHOM €CTECTBEHHO-HAYYHOM
kapTuHbel mupa. IIpodeccun, cBszaHHbie ¢ Ouojorueil. 3HaueHUEe OHMOJOTHH B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEIAUIIUHE, CEIbCKOM  XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOJBL.

JdemoHcTpanun

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. [lapsuH,
V. T'apseun, I'. Mennens, B. U. Bepnanckuit, U. I1. [TaBnos, U. 1. Meununkos, H.
N. Basunos, H. B. Tumodees-Pecosckuit, . Yorcon, @. Kpuxk, /1. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OMOJIOTMM C JOpYrUMU HaykKammu», «Cucrema
OMOJIOrMYECKUX HAYK.

Tema 2. 7KuBble cMCTEMbI U MX U3yYeHHUE

JKuBple cuCTEMBl Kak mpeaMeT wu3ydeHuss Ouosioruu. CBOMCTBa KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTb M IEJIOCTHOCTb,
CJIO0XHOCTh W YINOPSAJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHM3ald >KUBBIX CHCTEM: MOJEKYJSIPHBIN, KJIETOYHBIMH,
TKAHEBBIU, OpPraHU3MEHHBIMN, MOMYJISIHUOHHO-BUIOBOM, 3KOCUCTEMHBIN
(OuoreouenoTnueckuit), oOuochepupiii. Ilpoueccbl, Hpoucxonsdiue B KHUBBIX
cuctemax. OCHOBHBIC TPHU3HAKH JXKUBOTO. JKW3HB Kak ¢opMa CyIIECTBOBAHUS
Martepun. Haykn, n3ydaromiue >KxMBbl€ CUCTEMbBI HA PA3HBIX YPOBHSX OpraHU3alliH.

N3ydenue xuBBIX cucteM. MeToasl Ouonornyeckoi Hayku. HabGmronenwue,
M3MEpPEHHE, SKCIIEPUMEHT, CUCTeMaTr3alus, MetaaHanus. [loHsTue o 3aBUCUMON U
HE3aBUCHUMOW mniepemeHHOM. IlmaHmpoBanne skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsitue BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3z6poc B Owuonornmueckux mgaHHBIX. OIIEHKAa JOCTOBEPHOCTH TIOJYYEHHBIX
pe3ynbTaTtoB. [IpuymHBI HCKa)X€HUS pe3yJbTATOB J3KcrnepuMeHTa. IloHsTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpauun



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU KHU3HW», «buonorunueckue
cucteMmbl», «CBOWCTBa JKHMBOW MaTepum», «YPOBHU OPraHU3aLMMU KUBOU
npuponbp», «CTpoeHHe XKUBOTHOW KIETKW», «TKaHU JKMUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEYECKOro opranumsma», «buoreonenos», «buocdepa», «Meroasl
V3YYECHUS )KUBOU IPUPOJIBD.

O6opynoBanue:  naboparopHoe  oOopyaoBaHuE  JJid  [POBEACHUS
HAOJII0ICHUM, U3MEPEHH, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp3oBaHuEe pa3aUYHBIX METOAOB IpPH
V3YUYECHUU KUBBIX CUCTEM.

Tema 3. buosiorust KIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€QuHUIA >KuBoro. Mcropus
oTkpbITUA K1eTku. Pabotsl P. I'yka, A. JleBenryka. Kinerounas teopus (T. [LIBaHH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJIO)KEHHS COBPEMEHHOHN KIIETOYHOU
TEOPUH.

Meroabpl  MOJIEKYJSIPHOM ¥ KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOMUS,
xpoMmarorpadusi, 3ekTpodopes, METol MEYEHBIX aTOMOB, AU(epeHIInaIbHOE
HEHTPU(PYTUPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duKCUpO8aHHbIX
K1emokK. DIEKTpoHHAass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npusicusHerHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBI MHKPOCKOIDY,
«Hctopust pa3BUTHSI METO0B MUKPOCKOITAW.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIMpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IIpakTuueckas padora «/3yueHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHnaTbHOe EHTPUGYTUPOBAHNE,
[I1IP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIIEMEHTHI.
Bonma m e€ posb Kak pacTBOpPHUTENs, peareHTra, y4acTue B CTPYKTYPHUPOBAaHHUH
KJIETKHU, TEIUIOpErysanui. MUHepalbHbIe BEIIeCTBA KJIETKH, UX OHOJOrhyYecKas
poJib. Poiib KATHOHOB ¥ AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKA. buonornueckue mnoiaumepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OelKOBOM MoseKky:bl. [lepBuunas
CTpyKTypa Oenka, TenTHAHAs CBsI3b. BTopwuHas, TpeTWdYHas, YeTBEPTUYHAS
ctpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Kraccudukarusi  OenkoB.
buonoruueckue GpyHkuun 6enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapu/ibl, Jucaxapuibl, OJUrocaxapyibl U MOJIHCAXAPUIBIL.
O6mmit mmaH cTpoeHuss W (UBMKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunueckue pyHKIUH YTIEBOIOB.

Jlunuasl. ['mapodunsHo-ruapodoOHBIe cBOMcTBA. Kitlaccudukanuus nunuaos.
Tpurnunepunbl, ¢GocPomunuasl, BOCKH, CTepounbl. buonormdeckue ¢GyHKINAN
aunuaoB. OOmMe CBONCTBA OMOJIOTMYECKIX MEMOpaH — TEKy4eCThb, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJYIIPOHUIIAEMOCTb.

Hyxkneunoseie kucnorsl. JIHK m PHK. CrpoeHne HyKIE€HHOBBIX KHCIIOT.
Hyxneotunpl. [lpuanun xomruiemerntapHoctu. [IpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. Mectonaxoxaenue u ouonornueckue Gpyakuuu JIHK.
Bunel PHK. ®ynkuuu PHK B kieTke.

Crpoenue Monekynsl AT®. Makpospruueckue cBa3u B Moliekyie ATO.
buonornueckue @ynkiuun AT®. BoccTaHOBIIEHHBIE IEPEHOCYUKH, X (QYHKLIHU B
kietke. Jlpyeue wuyxneozuompughocgpamoer (HT®). Cexenupopanue JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CtpykTypHast OUOJIOTHs: OMOXUMUYECKUE U OMOPU3NYECKUE HCCIEAOBAHUS
COCTaBa W TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoJiekyl. Moodenuposarnue
CMpYKmypol U QYHKYUUl OUOMONEKY U UX KOMNniekcos. Komnvromepnuitl ouzatin u
opeaHudecKull cunmes 6UOMOEKY]l U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

[Toptperst: JI. [lonunr, [x. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

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

Tabmuubr u cxembl: «llepuoguueckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«Ctpoenue MoJieKyJbl BOnb», «BemectBa B coctaBe opranusmoBy», «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOEHHUE MOJIEKYII
yriieBosoB», «CTpoeHue MoJieKyn JHUnuaoBy, «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

O6opynoBanue: XuMHYECKas ocya 1 000pyA0BaHHE.

JlabopaTopHnasi padora «O6HapykeHHEe OCJIKOB C TOMOIIbIO Ka4eCTBEHHBIX
peaKuuin.

JlaGopaTtopuas  paGora  «lcciemoBaHue  HYKJIEMHOBBIX  KHCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIIUN KICTKH

Tumsl KJIETOK: DJyKapHOTHYECKass W mpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHue npokaproTHIecKoi kieTku. Kiierounas crenka OakTepuii u apxei.
OCOOEHHOCTH CTPOCHUSI TeTepOTPOPHON U aBTOTPO(HON MPOKAPUOTUYECKHUX
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KJIETOK. MeCTO U poJib MPOKapHUOT B OMOIIEHO3aX.

CrpoeHnue U (byHKIHOHUPOBAHUE AYKapUOTUYECKOU KJIETKH.
[Tnazmatuueckass wmemOpana (razmanemma). CTpykTypa IIa3MaTUYeCKOU
MeMOpaHbl. TpaHcHOpT BELIECTB yYepe3 IMIa3MaTHYECKYI0 MEMOpaHy: MaCCUBHBIN
(muddysus, obneruénnas auddysus), aKTHUBHBIN (MEPBUYHBIA U BTOPHYHBIN
akTUBHBIM TpaHcropT). Ilomynponunaemocts MemOpanbl. PabGora Hatpwmii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (parormuTo3. Dk3o01uTo3. Kierounas
creHka. CTpykTypa u (yHKIIUU KJIETOYHON CTEHKH pacTeHUM, rpuloB.

Huromnazma. [utozons. [{utockener. JIBuxkenne nuroria3Mbl. Opranou bl
kietkn. OnHOMeMOpaHHBIE OPraHOWABl KIETKH: JHAOIJIA3MAaTHYeCKas CeTh
(OIIC), ammapart ['onbmku, JTU30COMBI, UX CTpoeHHE M (PyHKIMH. B3anmocBs3b
OJTHOMEMOpPAHHBIX OPraHOUJOB KJIETKH. CTpOEHHE TpaHyJISIPHOTO PETUKYJIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['mamkwit  (arpaHyisipHBIA)  SHIOTUIA3MATHYCCKUN
petukynym. CekperopHas dyHKuusa anmnapara [onbmxu. Moduguxkayus benxkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcnopT
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kierounslid cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKW:  MHUTOXOHAPHUM,  ILJIACTUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmuo. Cumobuocenes (K.C. Mepesickosckuil,
JI. Mapeynuc). Ctpoenue u GyHKUUM MUTOXOHApUN M TuiacTuia. llepBuusble,
BTOPUYHBIE W  CJOXHBICE  IUIACTHABI  (POTOCHUHTE3UPYIOMIUX  JYKAPHOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEMKOTIACTHI BHICIIMX PACTEHHUM.

HememOpanubie opranouasl kietkn CTpoeHue W GyHKIHH HeMeMOpaHHBIX
OpraHouJI0B KJIETKH. PuGocomsr. IIpomesicymounvie Quramenmoi.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBpbIIEUHbIE  KIIETKU.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblx Kiemok. MukpoTpyOouku. KnetouHbrit
neHtp. CTpoeHHe U JABWKEHHE KIYTHKOB U pecHUYEeK. MHUKpOTpyOOUKH
nuToriasmel. Llentpuons. benku, accoyuupoganmvie ¢ MuxpoguiameHmamu u
muxpompyooukamu. Momophvie beaku.

SAnpo. O6onouka siapa, XPOMATHH, KapUOILJIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pacHoIOKEHHUE
XpoMocoM B HUHTep(ha3sHOM siape. Idyxpomamuu u 2eemepoxpomamut. bemku
XpOMaTHHA — THUCTOHBL. Jlunamuka s0epHoU 00010uKu 6 mumose. Aoepholil
mpauncnopm.

Knerounsie BrimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK yKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanun

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

Tabmuubr U cxembl: «CTpoeHHE BJYKAPUOTHUECKOW KIeTKn», «CTpoeHue

9



XKUBOTHOW  KJIETKW», «CTpOo€HME  pacTUTEIbHOM  KieTkW», «CTpoeHue
MUTOXOHAPUWY, «Aapoy, «CTpoeHne NpOKapUOTUIECKON KIETKNY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENnapaThl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOTIpenapaThl OaKTepralbHbIX KIETOK.

JlabopaTopnass paGora «l3ydeHwe CTpOEHUS KIETOK Pa3IMYHbBIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

Jlabopatopnas pabGora «VccienoBaHue IuiazMoiM3a M Jeria3Moin3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTuueckas  paGora  «l3ydyeHue  [OBMKEHUS  LUTOILIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NPeBpallleHUue JHEPIUH B KJIETKe

AccUMHUITALNS U TUCCUMUWISALIMS — JIBE CTOPOHBI MeTabosn3Ma. Tumnsl oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepPOTPOQHBIA. YdUacThE KHUCIOpPOJa B OOMEHHBIX
mpoleccax. JHepreTudeckoe oOecriedeHue KieTku: mpespamenue ATD B
oOMeHHbIX Tporeccax. DepMEeHTATUBHBIA XapakTep peakuuidl KIETOYHOTO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBONCTBA MU MEXaHHU3M JICUCTBUSI.
Kodepmentsr. Otnuuust GepMEHTOB OT HEOPTaHWMUYECKHX KaTaau3aTopoB. bemku-
AKTUBATOPHl U OENKU-UHTHOUTOPHL. 3aBHCHMOCTH CKOPOCTH (PEPMEHTATHBHBIX
peaKIMii OT pa3IMYHbBIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OpraHMYECKUX BEUIECTB B KieTke. {DOTOCUHTES.
AHOKcUuceHHbIll U OKcueeHHblll omocunmes y oOaxmepuii. Ceemocoouparoujue
nUCMEeHmMbl U NUSMEHMbl PeakyuoHHo20 yenmpd. Poib XJI0poIu1acToB B MpoLecce
dboTocunTeza. CBeroBas u TeMHOBas (pa3bl. Pomoovixanue, Cs., C,. u CAM-munol
¢domocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusgHue pa3iaudHbIX (DAKTOPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHHEe (POTOCUHTE3A.

XEMOCHUHTES. Paznoo6pasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUGUIUPYIOIINE OaKkTepuu, Kelne300aKTepuu, CEepoOAKTEPUH, BOJOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buabsl Opoxenus. IIpoaykTel OpokeHHS M HX
UCIIOJIb30BAHUE YEIIOBEKOM. AHAa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIH OOJIE3HEH.

AspoOHBbIe OpraHU3MBbl. Orarsl AHEPreTUYECKOTO oOMeHa.
[ToaroroButenbHbIi TaMn. [ TMKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIHOKO3HI.

buosornyeckoe OKHCIEHNE, NIW KIETOYHOE JbIXaHUE. Poib MUTOXOHApPHI B
nporneccax ouonoruueckoro okucinenus. Luknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpanHoco epaoueHma npomonos. Cunmes
ATD: paboma npomonnou ATD-cumnmaser. llpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BelecTB nepe aHadpoOHbIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.
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JdemoncTpanuu

[Toptpersl: JIx. ITpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenbrapar, 1. Mutuem, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «POTOCUHTE3», «DHEpreTudeckuit oomen», «buocunres
oenka», «CtpoeHue pepMeHnTa», « XeMOCUHTE3Y.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYAOBaHUE JUIsl MPUTOTOBICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «l3ydeHue  KATAIUTUYECKOM  aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIITa3bl WU KaTajaasbl)y.

Jlabopatopnass pabGora «M3ydeHue (HEepMEHTATUBHOTO pACIICTIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIETKAX).

JladbopaTtopnasi pabdora «CpaBHeHue mporieccoB (OTOCHHTE3a U
XEMOCHHTE3a.

JladopaTopHasi padoTa «CpaBHEHHE ITPOIECCOB OPOKECHUS U JBIXAHH.

Tema 7. HacaeacrBeHHass HHGOpMaLMS U peau3alus eé B KIeTKe

Peakunn matpuuHoro cuHtesa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTPUYHOIO CHHTE3a. Peanmn3anus HaciieqcTBEeHHOM MH(opmanuu. ['eHeTnueckuit
KOJ, €ro cpoucrBa. TpaHckpunuusa — wmarpuudblii cuHTe3 PHK. IlpmHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnoptHbix PHK B 6uocunrese Genka.
VYcnosus Ouocunte3a Oenka. KomupoBanue amuHokuciaor. Ponp pubocom B
onocuHTe3e Oenka.

Cospemennvie npedcmasienus o cmpoenuu 2enog. OpraHuszalus reHoma y
MPOKApUOT U AYKApUOT. Perynsdinus akTUBHOCTM T'€HOB y MpokapuoT. ['mnoresa
onepoHa (®. XKako0, XK. Mano). Moaexynapuvie mexanusmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus oOMEHHBIX
MPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycel — Hekierounbie (OpMbI )KU3HU U 00nHUraTHelie napa3utbl. CTpoeHue
IIPOCTBHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIli YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

Bupycubie 3a6oneBanus 4enoBeka, KuUBOTHBIX, pactenuid. CITN]J], COVID-
19, connanbHbie ¥ MEAUIIMHCKUE TPOOIIEMBI.

buoungopmamura: unmeepayusa u ananuz oonrvwux maccusos («bigdatar)
CMPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie hynkyuu denxos. Cnocobsl 00cmagKu 1ekapcms.

JdemoncTpanuu

[Toptpetsi: H. K. Konbuos, . Y. IBaHOBCKUIA.

11



Tabmuier 1 cxemsl: «buocunTes O6enka», «I'eHeTnueckuit kKoa», «Bupyche»,
«bakrepuodarm.

IIpakTuyeckas padora «Co3naHue MOJICIIN BUPYCa».

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounslii 1uki, ero mepuoasl W perymsamus. WHTepdaza u MHUTOS.
Oco0eHHOCTH TPOIecCOB, MpOTeKaromuX B uHTepdase. IloaroroBka KIeTKH K
nenennto.  I[lpecunreTnueckuit  (MMOCTMUTOTHYECKHI),  CHUHTETHUYECKUH U
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) TIepUOoabl UHTEp(Pa3bI.

Marpnunbeii cunre3 [IHK — perumkxanwms. IIpunnunsr penmukanum IHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIAPAJJIEIBbHOCTD.
Mexanusm pernukanuu JJHK. Xpomocomsbl. CTpoenue xpomocom. Tenomepsl u
TenomMepaza. XpPOMOCOMHBIH HaOOp KJIETKM — KapuoTul. JIUMjIoWaHBIA W
raruiouHbelid  HAOOpel  XpomocoM. ['omonornyneie XxpomMocombl. [lonoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguum MHUTO3a U TPOUCXOIAIINE B HUX
npoueccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHUTO3a.

Perymamusa mutoTHueckoro nukia KieTkd. lIporpammupyemasi kietodHas
ru0esb — arnomnTo3.

Knerounoe sampo, XpoMocombl, (PyHKIIMOHANIbHAas TeHOMUKA. Mexanusmuol
npoaugpepayuu, oughgpepenyuposku, cmaperus u eubenu xiemokx. «lugposas
K1emKay» — buoungopmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanun

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH ITMKII KIETKW», «MmuT03», «CTpoeHue
xpomocomy, «Pemmukanus JJHK.

O0GopynoBaHKe: CBETOBOM MUKPOCKOT, MUKpoTpenaparsl: « MUTO3 B KJIeTKax
KOPELIKA JIyKa».

JlaGopaTopHas padora «3yuenne = XpoMOCOM  Ha  TOTOBBIX
MHUKpPOIIpEINaparax».

JlabopaTtopnas padora «Habmonenre MuTo3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoeHue u pyHKIMHM OPraHU3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUSI W JKUBHEACATEIBHOCTU  OJIHOKJIETOYHBIX
OopraHu3MoB. bakrtepuu, apxeu, OJHOKJIETOYHbIC TPUOBI, OJHOKJIECTOUYHBIC
BOJIOPOCJIH, APYTHUE NPOTUCTHI. KOJTOHUAIBHBIE OPTAHU3MBI.

B3auMocBs3p 4acTei MHOIOKIJIETOYHOrO OpraHusma. TkKaHu, OprasHbl M
cucteMbl opranoB. Opranu3M Kak eInHoe 1enoe. ['omeocras.
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Tkanu pacrenuil. TuIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHas,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
(GyHKUMNA 1 PacoNiOKEeHHs TKAHEH B OpraHax pacTEHUU.

TkaHW XKUBOTHBIX M YEJIOBEKA. THWIbI KUBOTHBIX TKAHEU: 3MUTEIIHAbHAS,
COCIMHUTEIIbHASA, MbIlIeyHasi, HepBHas. OcOOEHHOCTH CTpoeHUs, (QYHKIHA U
pAacroJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W Te€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U YeoBeKa. DYHKIUHU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOUHBIX JKMBOTHBIX. HapyxHblii W BHyTpeHHUl ckener. CTpoeHue u
TUIIBI COEIUHEHUS KOCTEN.

JIBmkeHne  opraHu3MoB. JIBMJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0OMIHOE, JKTYTHKOBOE, PECHUYHOE. JIBMKEHHUE MHOTOKJIETOYHBIX PACTEHUM:
TPONIU3MBI M HACTUH. JIBM)KEHME MHOTOKIIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MblmeyHas cucreMa. Pediekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Iutanne opranuzmoB. [lormomeHune BOABI, YIVIEKHACIOrO Ta3a |
MHUHEPAIbHBIX BEIIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHYTpuUIIOIOCTHOE U
BHYTPHUKJIIETOYHOE mnuuieBapeHue. [IutaHne mO3BOHOYHBIX >KUBOTHBIX. OTAENBI
MULIEBAPUTENILHOTO TpakTta. [lumeBapurenvHble xene3pl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. JIpixanue pacteHuid. JIpixanue >xuBOTHbIX. Juddy3us
ra3oB 4€pe3 NOBEPXHOCTh KIEeTKU. KoxkHOe npixanue. JpIxarenbHas MOBEPXHOCTD.
’KabGepHoe u nérounoe apixanue. /[prxaHue NO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
DBOJIIOIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX JKMBOTHBIX.
JIpixaTenpHass cucrema u4esioBeka. MeXaHu3M BEHTWISLUHUM JIETKUX y NOTUL U
MJIEKONUTAOMUX. Perynsius apixanus. J{pixaTeabHble 00bEMBI.

TpaHcnoOpT BEWIECTB Yy OPraHU3MOB. TpPAaHCIOPTHBIE CUCTEMbI PACTCHHIM.
TpaHcnopt BeweCTB y JKMBOTHBIX. KpOBEHOCHass cucrema U €€ Oprasbl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrum kpoBooOpaiieHusi. DBOIIOIUOHHbBIE
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI NMO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepla v €€ peryssums.

Beigenenne y opranusMoB. Beinenenue y pacteHuil. Beigenenue y
KUBOTHbIX. (CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. PuubTpanus,
CeKpelusl U 00paTHOE BCACHIBAHME KaK MEXaHH3Mbl PaOOThl OPTaHOB BBHIJICIICHUSI.
CBsI3b MOJIOCTH TEJIa C KPOBEHOCHOM M BBIAECIUTENBHON cUCTEMaMU. Beinenenue y
MO3BOHOYHBIX >KMUBOTHBIX M uenoBeka. [louku. Ctpoenune u (yHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3moB. CHopsl
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OakTepuii M WUCTHI MNPOCTEHINIUX. 3amUTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. Cpeactsa nacCUBHOM M XUMHYECKOM 3aIIUThl. OUTOHLINIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NIPOU3BOIHBIE.
3ammTa opranu3Ma ot Oosne3Heil. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPQJIbHBIA WUMMYHUTET. BpOXIEHHBI W NpUOOpPETEHHBIN crenupuIecKuit
UMMYHHTET. Teopusi KIIOHaJbHO-celeKTUBHOrO mMmyHuteTta (II. Opmux, ®. M.
bepuer, C. Tonerasa). BocnianuTtenbHble OTBEThI OpraHU3MOB. PoJib BPOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazgpaxxumocTts um  perymsauus y  OpraHu3moB. Paszmpaxummocts y
OIHOKJIETOYHBIX Opranu3MoB. Takcucel. Pazgpaxumocts u  perymsauus y
pacteHuil. PocToBbIe BeliecTBa U X 3HAYEHUE.

HepBHas cucrema u pednexkropHas peryiduus y XUBOTHbIX. HepBHas
CUCTEMAa U €€ OTHEINbl. JBOJIOIMOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI
y KUBOTHBIX. OT/AEIBl TOJOBHOTO MO3ra MO3BOHOYHBIX KHBOTHBIX. Peduiekc u
pednexropHas ayra. bezycioBHbIe U yCIIOBHBIE pe(IIEKCHI.

I'ymopanbHas peryiasiuus M 3HAOKPUHHAs CUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKenme3pl HHOOKPMHHONW CHUCTEMBI M WX TOPMOHBIL. JleHCTBHE TOPMOHOB.
B3aumocBsI3p HEpBHOW W SHIOKPUHHOW cucteMm. [ umotamamo-runodusapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. 11. ITaBnos.

Tabmuupl u cxembl: «OIHOKIETOYHBIE BOJOPOCHH», «MHOTOKIETOUYHBIE
Bogopocin», «bakrepum», «lIpocreiimmey», «Opranbl LBETKOBBIX PACTEHHID,
«CucreMbl  OpPraHoB ITO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopueBbie cuctembr»y, «CTpoeHue cTedisy,
«CtpoeHue IUCTOBOM IUIACTUHKW», «TKaHW JKMBOTHBIX», «CKEJIET 4YeIoBEKay,
«lInmeBaputenbHas cucrema», «KpoBeHocHas cucrema», «JlpIxarenbHas
CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpleuHas CHUCTEMAY,
«BpinenurensHas cucremMa», «OHIOKpUHHAsA cuCTeMay, «CTpOEHHE MBILIBDY,
«AMmyHurer»,  «KumieuHononoctHele», «Cxema  NOUTaHUA  PACTECHHI»,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUIAPBDY,
«Crpoenue nnanapum», «BHyTpeHHee CTpoeHHe n0XKAEeBOTrO 4epBs», «HepBHas
cucrema poio», «HepBHas cucrema nArymkum», «HepBHas — cucrema
npecMbikatomuxcs»,  «HepBHags  cucrema  nTuny, «HepBHas — cuctema
MieKonuTaromux», «HepBHas cuctema yenoBekay, «Peduexc.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOMNpENnapaThl OAHOKIETOYHBIX
OPraHU3MOB, MHKpPOIPENAPAThl TKAHEH, PAKOBHHBI MOJUIFOCKOB, KOJUICKIUHU
HACEKOMBIX, UITIOKOXKHX, *KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHUil, repbapuu
pacTeHHMil pa3HbBIX OTJAECJIOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
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NO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyoBaHuE AJ IEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia u OelKoB oA aAelcTBrueM (epMEHTOB, 000pyJ0BaHUE IS
JEMOHCTPALIUU OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTHU JIETKHUX, MEXaHU3Ma
JbIXaTeJIbHBIX JBUKECHHI, MOJIENIA TOJIOBHOTO MO3Tra Pa3iNYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydyeHrue TKaHEH pacTCHUI».

JlaGoparopHasi padora «3ydyeHue TKaHei )KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHue OpraHoB LIBETKOBOI'O PACTECHUS».

Tema 10. PazMmHoOkeHHe M pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHSI OpPraHU3MOB: Oecriosioe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  Oecrosioro  pa3MHOXKEHUsS:  IMOYKOBAaHUE,  CIOPYJISAIUS,
(dbparMeHTanus, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [lomoBbie KieTKH, wiau rameTtel. Meino3. Craanun
Mmeino3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruomornyeckuii CMbICI
M€Ho3a M IIOJIOBOTO Iporecca. Mewo3 M €ro MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

IIpenzapoasiiieBoe pazsutue. ['amerorenes y xKuBOTHBIX. [1010BBIE KeEle3bl.
OO0pa3oBaHue U pa3BUTHE NOJOBBIX KIEeTOK. CriepMarorenes u ooreHe3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmomoTBOpeHre ©  SMOpPHOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOAOTBOPEHUS: HAPYKHOE, BHYyTpeHHee. [lapTeHorenes.

NuauBHyanbHOE pa3BUTHE OPraHU3MOB (OHTOrEHE3). DMOPUOJIOrUs — HayKa
0 Pa3BUTHH OPraHU3MOB. Mopghozenez — oOna uz 2nauvix npoobaem IMOPUOIOCUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuum >MOpuOreHesa
KUBOTHBIX (Ha mpumepe Jirymiku). JpoOnenwe. Tumbl  apoOsieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIOIIUX. 3apOJBIIICBhIE JINCTKU
(ractpynsinus). 3akiiajika OpraHOB M TKaHEU U3 3apo/IbIIIEBBIX JIUCTKOB. B3aumuoe
BIMSIHHE 4YacTe pa3BUBAIOILErOCS 3apojipllia (dMOpHOHANbHAS WHIYKIIHS).
3aknagka IUIaHA CTPOEGHUS KMBOTHOTO KaK  PE3yibTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrusiHue Ha >MOpPUOHANBHOE pPAa3BUTHE PA3IUYHBIX
(GhaKTOPOB OKPYKAIOIIECH CPEIBI.

Poct u pasButue x)uBOoTHBIX. [locTomMOpuoHanbHBIN mepuon. [lpsmoe u
Henpsimoe pas3BuTue. PaszButme ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrMYeckoe 3HAUY€HHE NPSIMOrO U HEMPSMOTO
pa3BUTHS, UX PacOpoCTpaHEHUE B Ipupoie. TUmbl pocTa XKUBOTHBIX. DaKTOPHI
PETYJISIIIMUA POCTa KUBOTHBIX M uenoBeka. CTaauu mocTIMOPHOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U yesoBeka. [lepnoipl oHTOreHe3a yemnoBeka. CTapeHue U CMEPTh Kak
OMOJIOTHYECKHE MTPOLIECCHI.
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PasMHOXeHne W pa3Butme pacteHui. ['ametodut m cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Menosa.
['ameTorene3 y pacreHud. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTENIBHBIX
opraHu3MoB. /[BoliHOE OIIOOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBbI PETYISLUA OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JdemoHcTpanuu

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

Tabmuuer u cxembl: «BereratnBHoe pasmHOkeHHEe», «Tumbl OGecmonoro
pasMHOXEHUsD», «Pa3MHOXEHHE XIaMUAOMOHaIb», «Pa3MHOXEHHE HBIJICHBDY,
«Pa3zmHOkeHue runape», «Meno3», «Xpomocomel», «l'amerorenes», «CtpoeHue
SIMUEKJIETKU U crepmaro3onaa», « OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe u
HEenpsiMoe pas3Butue», «PasBurne wmalickoro xyka», «Pa3Buthe capaHum»,
«Pa3Butne nsarymkun», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHHIN,
«CtpoeHue ceMsiH OJHOJOJBHBIX U JIBYJIOJIbHBIX pacTeHU», « KU3HEHHBINA ITUKII
MOPCKOM  KamycTbl», <«KW3HEHHBIM 1UKI MXa», <« KH3HEHHBIA UK
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OOopynoBaHHe: CBETOBOM MUKPOCKOI, MHUKpPOIpENaparbl SUIEKIETOK U
CIIEpMaTO30UI0B, MOAENb «L{UKIT pa3BUTHS JATYILIKW.

JlabopaTopHasi padora «/3yueHne cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpENnaparax».

IIpakTuyeckass padora «BrpisiBlieHME NPU3HAKOB CXOACTBA 3apOJIbIIIECH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHe OpraHoB Pa3MHOKEHHUS BBICHINX
pacTEHUI.

Tema 11. I'eHeTnka — HayKa 0 HaCJE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Ucropust craHOBNEeHWS W pa3BUTHA TEHETUKM Kak Hayku. PaGorter T
Menpens, I'. ne ®puza, T. Moprana. Ponp 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTHHU
renetuku. Padotel H. K. Konbiora, H. U. BaBuiiosa, A. H. benosepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKUE TTOHATUS U CUMBOJBIL. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUleNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JOMUHAHTHBIA M PELIECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTASI JIMHUS, TUOPHUIbI, TeHOTHUII, (PEHOTHII.
OcHOBHBIE ~ METOABI  TCHETHUKHU:  T'HOPUJIOTIOTUYECKUH,  [HUTOJOTHUYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKUM.

JdemoncTpanumn

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U.
BasunoB, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®unmunyenko, H. B.
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Tumodeen-PecoBckuii.
Tabnuubl 1 cxeMbl: «MeTo1bl TeHETUKIY, «CXeMbl CKPEILIUBAHUS.
JlabopaTopnass padora «Jlpo3odpuna Kak OOBEKT TIE€HETHUUYECKUX

HCCIIECJOBAHMUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBwlii 3akoH MeHaens — 3aKOH

eanHoo0pasusi TMOpPUIOB MepBoro nmokojeHus. [IpaBuno nomuaupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paclICIUIeHUsT NMPU3HAKOB. LluTonornueckne OCHOBBI
MOHOTHOPHTHOTO CKpelnuBaHus. [ umore3a 4ucTOTh raMer.

AHanuzupytouiee ckpemnBanue. [[poMeKyTouHbI XapakTep HaclieIOBaHMUS.
Pacmerienue nmprusHaKkoB IpU HEMTOJIHOM JOMUHUPOBAHUMU.

JuruOpuaHoe ckpemBanue. TpeTuit 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJICIOBAaHUSI  IPU3HAKOB. [{utonoruueckue  OCHOBBI  JIUTUOPUIHOTO
CKPELIMBAHUA.

CuermienHoe HacienoBanue npusHakoB. Pa6orel T. Moprana. CuersieHHOe
HACJIEIOBAaHUE T'C€HOB, HAPYILICHUE CLEIUICHUsS MEXAy TIeHaMHu. XPOMOCOMHas
TE€OpHs HACTIEICTBEHHOCTH.

I'enernka moma. XpoMOCOMHBII MEXaHHU3M ONPEEIECHHS M0Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M TeTeporaMeTHbI noJs. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacneqoBanue mpus3HakoB, CLETUIEHHBIX C MTOJIOM.

I'enorun kak nenoctHaa cucrema. [IIeHOTpoInus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIN ayienu3M. B3anMoAeicTBUE HEaUIEeIbHBIX TI'E€HOB.
Kommnementaprocts. Onuctas. [Tonmumepus.

['eHeT4yeCcKuil KOHTPOJb Pa3BUTHS PACTEHUM, >KUBOTHBIX M YEJIIOBEKa, a
TaKkke (PU3MOJIIOTMYECKUX TMPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIUM.
['eHeTHYeCKre MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO35TUH
— Tapa3uT» U «XO3IUH — MHUKpoOMOM». ['eHeTHueckue acreKkThbl KOHTPOJS U
W3MEHCHUS HACJICICTBEHHON MH(OpPMAIUU B TTIOKOJICHHSIX KJIIETOK U OPTaHU3MOB.

JdemoncTpanuu

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

Tabnuupr u cxemsl: «IlepBblii 1 BTOpo# 3akoHbl Menaens», «Tpertuid 3aKkoH
Mengens», «AHaIU3UpPYyHOIIEee CKpemuBanue», «HemomHoe nTOMHUHUpPOBAHUEY,
«CrerieHHOE  HACJEeIOBaHWE TPHU3HAKOB y apo3oduiiby, «['eHeTuka moay,
«Kapuotun 4enoBeka», «Kapuotun npozodumib», «Kapuotum nOTHIBD,
«MHOKECTBEHHBIN AJUIENU3M», «B3auMoIeiCTBUE TEHOBY.

O6opynoBanue: MoAelb g JAEMOHCTpAallMd 3aKOHOB €IMHO00pa3us
rUOpUIOB TEPBOrO TOKOJEHUS M paCUICIUICHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpPAllU¥ 3aKOHA HE3aBUCHUMOIO HACJIENOBAaHUS NPU3HAKOB, MOJEIb IS
JEMOHCTPALUM CLEIJICHHOI0 HACIEI0BaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
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MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas padora «/3ydyeHue pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpEILUBAHUA Y APO30(PHUITBD.

IIpakTnueckas  paGora  «l3yyeHue  pe3ysbTaToB  JUTHOPUIHOTO
CKpENIMBaHUA Yy APO30DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTuna u cpeabl npu  dopmupoBaHuu (peHoTHMA.
N3menunBOCTh Npr3HakoB. KauecTBEHHBbIE M KOJWYECTBEHHBIE MPU3HAKU. Bubl
V3MEHUYHMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHASI.

MoaudukanonHas W3MEHYMBOCTh. Ponb cpenbl B (GOpMHpPOBAHUU
MOAU(PUKAMOHHON HM3MeHYnBOCTH. Hopma peaknuu npusHaka. BapuanmoHHbIN
psan u BapuanumonHas kpuBas (B. Horanncen). CoiicTBa Moau(HUKalmOHHON
W3MEHUYHMBOCTH.

I'enoTunuueckas 3MeHYMBOCTh. CBOMCTBA T€HOTUIIUYECKON U3MEHUYUBOCTH.
Bunpl reHOTUTIMYECKON M3MEHUYUBOCTU: KOMOWHATUBHAS, MYTAaIlMUOHHAS.

KomOuHaTtuBHas W3MEHYMBOCTh. Mei03 M MOJOBOM MpoliecCc — OCHOBA
KOMOMHATUBHOW U3MEHUYMBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TEHETHYECKOTO pa3HOOOpa3us B Mpeiesiax OJHOTO BU/A.

MyTanmoHHass W3MEHYMBOCTh. BHabl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHbIE MyTalMHU. SInepHble H
HUTOoIUIa3MaTuyeckue myrtanuu. CoMaTHYeCKHUe U TMOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUS MyTanuid. MyTareHpl W WX BJIUMSIHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOI'O TMpOIecca. 3aKOH TOMOJOTHYECKUX pAJIOB B
HacnencTBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUYMBOCTH U
HACJIEICTBEHHOCTb.

OnuceHemuxa U O9NUSEHOMUKA, pOJb dNUSEHEeMUYecKux @axkmopos 6
HAc1e008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOS.

JdemoncTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. Y. BaBunos.

Tabmuubr u  cxembl: «Bumbl u3MeHunBocTH», «MoaudukamoHHas
U3MEHYUBOCTHY, «KoMmOnHaTnBHAS U3MEHUYHUBOCTEY, «Merno3y,
«OnnonotBopeHuey, «l'eHeTnueckue 3a00IeBaHUs YeI0BeKay, « Bumpl MmyTaruitg.

OO6opymoBaHue: XKHUBbIE W TepOapHbIC SK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlaGopaTopHuas padora «HMccnenoBanue 3aKOHOMEPHOCTEMN
MOAU(UKAIMOHHOW HM3MEHUMBOCTH. IlocTpoeHMe BapuallMOHHOTO psiga U
BAPUALIMOHHOW KPUBOW».

IIpakTnueckas padora «Mytaruu y jApo3oduiabl  (HA TOTOBBIX
MUKpOIIpenaparax)».
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Tema 14. I'eneTuka 4yen0BeKa

Kapuotun wenoBexka. MexayHapoaHas IporpaMma HUCCIEOOBAaHUS TE€HOMA
yenoBeka. MeTonbl  M3YyYE€HUsT TE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTHMYECKH,
OJIM3HEIIOBLIN, LIMTOTCHETUYCCKHUM, MOMYJIALIMOHHO-CTaTUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE ONPENEIICHUE TE€HOTHUIIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11P-ananu3a. HacnenctBenHbie 3a001€BaHMs YeloBeKa. | €HHbIE U XPOMOCOMHBIC
Oone3Hu dYenoBeka. boyie3HW ¢ HACIEACTBEHHOM MPeapacroyioKeHHOCTHIO.
3HaueHUuEe MEAUIIMHCKON T'€HETUKHU B MPEJOTBPAILCHUHN U JICUEHUU T€HETUYECKUX
3a0oneBaHui 4YenoBeka. MeanKo-TeHeTuYecKoe KOHCYJIbTupoBaHue. CTBOJIOBbBIC
KJIeTKU. [IOHSATHE «TEHETHYECKOTO Tpy3a». JTUUECKUE aCHEKThl UCCIEHOBAHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTopsl TOBBIIMICHHON YYBCTBUTEIBHOCTH YEJIOBEKAa K
bu3HUeCKOMY U XMMHYECKOMY 3arpsi3HCHHIO OKpYIKaromien cpeabl. | 'eHeTnyeckas
IIPEIPACIIONIOKEHHOCTD YEJI0BEKA K NTaTOJIOTUSIM.

JdeMoHcTpanuu

Tabmuiel u cxembl: «KapuoTun uenoBekay, «MeToJbl U3yUeHUs] TEeHETUKU
yenoBekay, «I'eHeTnyeckue 3a0071€BaHMs YEIIOBEKay.

IIpakTuuyeckas padora «CocTaBlieHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cetekuusi OpraHu3MoB

JloMecTukanuss W CceleKkuus. 3apoKICHUE CEJICKIMU U JIOMECTHUKALIHHU.
VYuenue H. WM. BaBumoBa o IleHTpax mnOpoucX0oXACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHUi. Poip ceneknuum B CO3JaHMM COPTOB PACTEHUM U IOPOJ
#xuBOTHBIX. CopT, mnopoja, wmTamMM. 3aKOH T'OMOJIOTUYECKHX PSIO0B B
HacieACcTBeHHOM wu3meHunBoctd H. W. BaBunoBa, ero 3HadeHue s
CEJICKIIMOHHOM paldOoThI.

Meroabl ceneKIMOHHOM paboThl. M cKyccTBeHHBIM OTOOp: MacCOBBIA U
VIH/INBU1y aJIbHBIM. DTarbl KOMOUWHAIIMOHHOM CCJICKIIUU. HUcnsiTanne
npou3BoAMUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHUIy C TOMOIIBIO OICHKU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckycCcTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  padoThI.
PannanmoHHpI 1 XUMHYECKUN MyTareHe3 Kak HCTOYHUK MYTAlUMN Y KyJbTYPHBIX
dbopm opranuzmoB. Mcmonp30BaHHE TEHOMHOTO PENAKTHPOBAHUS WM METOJOB
pexkoMOuHanTHBIX JIHK 1151 monmydenust iCXoAHOTo MaTepuaia ajisi CEeIeKIUu.

[Tonmyuyenue MOJTUTLIIOUIOB. BuyTtpuBugosas ruopuIU3aIus.
bnuskopoAacTBeHHOE — CKpellMBaHue, wWid  UHOpuaAuHT.  HepoacTBeHHOe
CKpenuBaHue, wWin ayropuauHr. ['erepo3uc u ero mpuduHbl. Vcmonp3oBaHue
rerepo3uca B cenekiuu. Otmanénnas rubpuausanus. [Ipeomonenne Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIMU PACTEHUH U )KUBOTHBIX. «3enéHas
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DesonoOYUAY.

CoxpaHeHre U U3y4YEHUE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN H
UX JUKUX  pOAWYed ISl CO3JaHUsT  HOBBIX COPTOB W THOpPUJIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. /M3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbICIOBLIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYUeCmeyiomux U co30anus HO8blX NOpoo, TUHUL U KPOCCO8, 8
MoM 4Yucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosuvlx uoeti U NepcneKmueHbIX MexHoI02UlL.

JdemoHcTpanun

[Toptpersi: H. W. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxssinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuupl u cxembl: «LleHTpbI TPOUCXOXKAEHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW W3MEHYHUBOCTHY,
«Metonasr cenexknmmy, «OTnanénnas rudpuausanus», «MyTareHesy.

JlabopaTopHasi pabdora «/3yueHue cOpTOB KyJbTYPHBIX PACTEHUN U TOPOL
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydeHrue METOAOB CEIEKIIUN PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKka pacTeHUN».

Ikckypceusi «OCHOBHBIE METOJIbI M JOCTHMIKEHHS CEJIEKIMU PacTeHHH W
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, MIJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBIN yYacTOK, B TEIUIMYHOE XO3SMCTBO, B JIaDOPATOPUIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BuoTexHo/I0THS U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, MCHOJB3yeMble B OMOTEXHOJIOTHH, — KJIETOYHbIE W TKaHEBBIC
KYJbTYPBI, MHUKPOOPTaHU3MBI, 170:¢ XapaKTEepPUCTHUKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHue, IMOJIYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpoounonornyeckuii cuHTe3. OOBEKTBI MHUKPOOMOJIOTHMYECKHX
TexHosoruii. [Ipon3BoaCcTBO OenKa, aMUHOKHUCIIOT ¥ BATAMUHOB.

Co3naHue TEXHOJIOTUH U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHUS T€HOMOB C LEJIBIO MOJYYEHUSI OPTaHU3MOB U UX KOMITIOHEHTOB,
coJiepKallluX He BCTpEYarorecs B IpUpoae OMOCUHTETUUECKUE Ty TH.

Knerounasa unxkeneprsa. MeToasl KynbTypbl KIETOK M TKaHEWM PacTEHHU U
#®uBOTHBIX. KpuoGanku. Comatudeckas THOpUAM3AIMA W  COMATHYECKUN
smOpuoreHe3. lMcrnonp3oBaHue TaluiOM0B B CeJIEKUUU pacTeHuil. [lonyuyenue
MOHOKIOHAIbHBIX anmumen. HMcnonv3zoeanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
aumumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SIMIEKJIETOK W KJIOHUPOBAHUE KUBOTHBIX. METOJ TPaHCIUIAHTALMU SIJIEP KIIETOK.
Texnonoeuu 0300p08IeHUsl, KYIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.
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XpOMOCOMHass W T€HHasg HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha |
koHcTpyupoBanue pexkomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrkeHuss W MEPCHEKTUBBI  XPOMOCOMHOM U TE€HHOM  WHXXEHEPUM.
DKOJIOTUYECKHUE U 3TUYECKUE MPOOJIEMbI FT€HHON MHXEHEPUHU.

MenunuHckue onorexHoaorur. [loctreHomHas nudpopas meaumnuHa. [TIP-
JTMarHoCTUKa. MeTaOoJIOMHBIN aHalW3, TEHOLIGHTPUYECKUH aHaju3 MpoTeoMa
YEeJIOoBEKAa ISl OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJIOBBIX
kineTtok. TapretHas Tepanus paka. 3D-OnoumxkeHepus s pa3pabOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUITMHCKUX TEXHOJIOTHM, CO3AaHHS KOMIUICKCHBIX
TKaHEW COYeTAaHWEM TEXHOJOTHHA TPEXMEPHOro OWOmMpHHTHHTA U ckaddomauHra
JUISL PEILIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJIbI0 O0eCleueHUs KOMOWHHUPOBAHHOM
3amuThl 0T Bo3Oyautened OPBU, ycTaHOBIeHHE MOJIEKYJSPHBIX MEXAHH3MOB
dbynknuonupoBanus PHK-conepskamnmx BUPYCOB, BBI3BIBAIOINX 0CO0O OIMACHBIC
3a00y1eBaHUs YEJIOBEKA U JKUBOTHBIX.

JdeMoHcTpanuu

Tabnuupl u cxemsl: «/Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
npou3BoJicTBe», «KiieTounas nnxxenepus», «['eHHast UHKEHEPUs».

JlabopaTtopHnas padora «3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuuyeckas padora «IlomyyeHne MOTOUYHOKHUCIBIX TPOTYKTOBY.

JIkckypeuss «bUOTEXHOJOTUST — BaKHEWINas MPOU3BOJUTENbHAS —CHUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIIHMOHHBIX MPEACTABJICHUI B
OnoJiornu

OomonuoHHas Teopus Y. JlapBuHa. IIpeAnochlIKM BO3HUKHOBEHUSA
napBuHu3Ma. JKU3Hb U HayuyHas aesTenbHocTh Y. JlapBuHa.

JIBrkyuue cuiibl 3Botonuu BUAOB 110 Y. JlapBuHy (BbICOKass HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHW3MOB, HACJIEICTBEHHAas HM3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunTernueckot Teopun HBomtonuu (CTD). HelrpanbHas
Teopuss sBomtounu. CoBpeMeHHas JBOJIOLMOHHAs  Ouojorusa. 3HA4YCHHE
IBOJTFOITMOHHON TEOpUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JdemoncTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. Hapsun, C. C. UerBepukos, U. U. llImansraysen, [Jx. Xonaenn, . K.
benses.
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Tabmuubr u cxembl: «Cucrema >xuBoit mnpupoabl (mo K. Jlunuew)y,
«Jlectnuna xuBbIX cymiecTB (mo Jlamapky)», «MexaHusm QopMUpOBaHUS
IpUCHOCOOJIeHH y pacTeHuid W >KUBOTHBIX (mo Jlamapky)y, «Kapra-cxema
MmapupyTa nyremectsus Y. lapsunay, «Haxoaku Y. lapsuna», «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romyoOeit», «MHoOrooOpasue KylabTYpHBIX (GopM
KarmycThl», «[1opopl JOMAITHUX KUBOTHBIX», «Cxema 00pa3oBaHUsI HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHHUS JABWKYLIUX CHUJ 3BOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJTIOLII.

Tema 2. MUKpPO3BOIIOLHSA U €€ pe3yJIbTAThI

[TonysAuMs Kak sneMeHTapHas eAuHUIA BOIONUU. COBpEMEHHBIE METOMBI
OIICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl mnomyisiui. M3meHenue
reHooHJ1a TOMYJSLMKA KAaK 3JIEMEHTApHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. BaitnOepra.

OneMeHTapHbIe (DAKTOPHI (IBWKYIIME CHJIBI) SBOJIONMUA. MyTalMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUHMBOCTh. Jlpelid rTeHOB — ciydaiiHble
HEHAIpaBJCHHbIE MW3MEHEHMs 4YacToT aiened B monmymanusx. Oddexr
OCHOBarens. JIpgexm oOymviiounoco eopaviuika. CHUdCEHUe 2eHemu4yecKo2o
pasnoobpazus: npuuunsl u cieocmeus. llposerenue 3gppexma Opeiigha eenos 6
oonvuwux u  manvix  nonyiayusax.  Mwurpanun.  WM3omAnms  0OMySSIOUi:
reorpaduueckas (MpoCcTpaHCTBEHHAs ), OMoJorudeckas (pernpoayKTHBHA).

EctecTBeHHBbII 0TOOp — HanpaBisoomuil Qakrop sBoiouud. DopMbl
€CTECTBEHHOT0  O0TOOpa:  JIBWXKYIIMHA, CTAOWIM3UPYIOIIMHA, pa3pblBarOLIUi
(zm3pyntuBHbIN). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLMUS COLUAIBHOTO
NOBEJCHUS )KMBOTHBIX.

[Ipucnoco01eHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  MHKPOIBOJIOLHUU.
Bo3nukHoBeHne — mpucrnocoOieHud y  opraHuzMoB.  Apomopdo3sl U
uanoanantauuu. Ilpumepsl npucnocodaeHuii y opranu3mMoB: MOpP(OIOrH4YecKue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToOBeaeHUeckre.  OTHOCHUTENBHOCTH
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xputepunm u crpykrypa. BumooOpazoBanue Kak pe3yibTaT
MUKpPO3BOJIOIMHU. M3omsuus — kitoueBod (akTop BupooOpazoBanus. Ilytu u
CIOCOObI BHUJ1I000pa30BaAHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOE), «MT'HOBEHHOE» (monumIOnU3aIusl,
rubpuauzans). JMUTenbHOCTh YBOIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (POPMHUPOBaHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Pons sBOdtouMOHHON OMoorMM B pa3pabOTKE HAyYHBIX METOJIOB
COXpaHeHus1 Oropa3zHooOpasus. MUKpPOIBOIIONUS U KOIBOIIOIUS Mapa3uTOB U HX
x03s51eB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUUBOCTA K aHTUOMOTHKAM U CTIIOCOOBI
O0pBOBI C HEl.
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JdemoncTpanuu

[Toptpetsr: C. C. UerBepukos, 2. Maiip.

Tabmuupl U cxembl: «MyTauuoHHass H3MEHYUBOCTHY, «llomynsuuonHas
CTpYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BalinOepray, «/Buxyimue
CHJIBI 3BOJIOLUNY, «IKOJIOTHYECKas U30JSALUS MOMYJISALUNA CeBaHCKON (opermny,
«leorpaduueckass M30JALMUS  JUCTBEHHUIIBI CUOUPCKOM W JIMCTBEHHMIIBI
naypckoi», «llomynssiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «Cxema
NENUCTBUSA €CTECTBEHHOro ot0opa», «PDopmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«nnycTpuanbHelii MenaHn3M», «KuBble uckomaemsie», «[IokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaronias OKpacka KUBOTHBIX,
«Duznonoruueckue agantrauun», «lIpucnocobIeHHOCT, OpraHu3MoB U €€
OTHOCUTENBHOCTBHY», «Kpurepun Buaa», «Bunel-nBoiiHukn», «CTpyKTypa BuAa B
npupozae», «Crnocodsl BHI00Opa3zoBaHus», «l'eorpaduueckoe BUI00Opa3zoBaHUE
TPEX BUIOB JAHJBIIIEH», «IKOJOTHYECKOE BHJI000PAa30BaHME BHUJIOB CHUHUID),
«Tonmumounel pacrenuit», «KamycTHo-peneunsiii ruopumy.

OO6opynoBanue: repoapuu pacTeHU, KOJJIEKIIUA HACEKOMBIX, dyuena NTHUI] U
3Beped C MpUMEpaMu Pa3IUYHBIX NPUCIOCOOJEHUM, Yydena NTHI[l U 3Bepe
pa3HBIX BHJIOB, TrepOapuu pacTeHUM OJM3KUX BHUIOB, 0Opa30BABIIUXCS
Pa3TUYHBIMU CTIOCOOAMH.

JlabopaTtopnass paGora «BrbisiBIeHHEe HW3MEHUYMBOCTH Y OCOOEH OJIHOTO
BUJIA».

JlabopaTtopnass  paGora  «llpucrnocobieHuss  opraHu3smMoB M HUX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTDY.

JlabopaTtopnas pabora «CpaBHeHHE BHJIOB IO MOP(OIOTUUECKOMY
KPUTEPHUION.

Tema 3. Makpo3Bosouust M eé pe3yabTaThl

Metonbsl wu3ydyeHHus MakpolBodtonuu. [lajeoHToNOrHUECKHE  METOJbI
u3ydyeHus odBomouuu. Ilepexomubsie ¢GopMbl U (QUIOTCHETUYECKUE  PSIIbI
OpPraHU3MOB.

buoreorpaguyeckue meTonabl u3ydeHus: spoitouuu. CpaBHeHue ¢GiIopsl U
dbayHbl MaTepUKOB U OCTpoBOB. buoreorpaduueckue obiactu 3emau. Buabi-
SHAEMUKHU U PEJIUKTHI.

OMOpPHUONIOTHYECKUE U CPABHUTEIBbHO-MOP(OIOrHIeCKre METOAbl U3yUeHUs
HBONIOLMH. ['€HeTHYecKue MeEeXaHW3Mbl SBOJIIOIMM OHTOTEHE3a W TMOSABJICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OpraHbI.
Pynuventapusle  opranbl M aTaBU3MBl.  MOJEKYJISPHO-TEHETUYECKHUE,
OMOXMMUYECKNE U MATEMATUYECKHE METO/IbI NU3yUYEHHSI 3BOIOLMH. [ OMOJIOTUYHBIE
reHbl. COBpeMEHHBIE METO/IbI IOCTPOEHUS (PHIIOT€HETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallM{ U PBOJIIOIUS TEHOMOB.
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OO6mume 3aKOHOMEPHOCTH (TpaBuiia) dBOMOUUH. [IpuHyun cmenvl yHKyuil.
HeobOpatumocTs 3Bomonuu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLU Y.

JdemoHcTpanun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkeb.

Tabnuubl 1 cxembl: «DUIOTEHETUUECKUN Psil JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoObie  smiepbl»,  «Creronedanbr»y,  «Punnodute»,  «CeMeHHbIC
nanopoTHuku», «buoreorpaduueckue 30HBI 3emin», «Jlpeid KOHTUHEHTOBY,
«Penmuktbl»y, «HauyanpHble cTaguu 53MOPHOHAIIBHOTO Pa3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ AaHAJOTHYHbIE OpraHbDy, «PyAUMEHTBI»,
«ATaBuU3MB», «XpPOMOCOMHBIE HAOOpHI 4YellOBeKa M IIMMIIaH3e», «l JaBHbIE
HaIpaBJICHUS 3BOJIOLUNY, «O0I11IHe 3aKOHOMEPHOCTH 3BOJIIOLII.

OOGopynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpraHu3MOB, MYJISIKU TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKI[UU HACEKOMBIX.

Tema 4. IIpoucxo:kaenne u pasBuTHE KU3HU Ha 3emuie

Hayunble rumote3sl OpoUCXOXKACHUS KWU3HU Ha 3emuie. AOWOreHe3s u
nancrnepmusi. J[oHayuHble TPEACTaBICHUS O 3apOXKICHUU KU3HU (KPEALIMOHU3M).
I'mnoTe3a NOCTOSIHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepkeHue onbitaMu O.
Penu, JI. Cnnanmanmanmu, JI. [Tactepa. [IponcxoxkaeHue xKU3HA U aCTPOOHUOTIOTHS.

OcHOBHBIC ATaIlbl HEOPTraHUYECKON ABOJIIOLNH. [InanerapHas
(reosmoruyeckas) DJBOJIONHUSA. XHUMHYECKas DJBOJIONUA. AOHOTE€HHBIM CHHTE3
opraHu4eckux BemiecTB M3 Heopranmdeckux. Ombir C. Mumnepa u I'. HOpm.
OO6pazoBanue moauMepoB U3 MoHOMepoB. KoarmepBatHas rumoteza A. U.
Omnapuna, runoresa nepBuyHoro 0yiasoHa k. XomnjeitHa, reHeTHYecKasi TUIoTe3a
I'. Mémnepa. Pubosumbr (T. Yek) u rumoresa «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHUE MPOTOKIIECTKH.

Uctopus 3emnm u Meronsl €€ wu3zyuyeHus. MckomaeMble OpraHUYECKHE
ocrarku. [eoxpoHomorus u e€ wmetonbl. OTHOcuTenbHasT W aOCONIOTHAs
reoxpoHosiorusi. ['eoXxpoHoiornyeckas nmKana: 30Hbl, 3pbl, IEPUOIBI, FTOXH.

Havanenpie sTambl opranuyeckor sBostonuu. llosBineHne u 3BoOIOLMSA
NEPBbIX KIETOK. DBOJIOIUA MeTabon3Ma. BOZHUKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKM KaK aHaJoT TEPBBIX Ha 3eMie COOOIECTB.
Crpomaronutsel. [IpokapruoThl U 3yKapHUOTHI.

[Ipoucxoxenre s3ykapuoT (cuMOroreHes). DBOJIOIMOHHOE MPOUCXOXKICHHE
BUpYCcOB. [IpoucxoxkaeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl BOJIONMH BBICHIUX pacTeHud. OCHOBHBIE apoMopho3bl
pactenud. Beixon pacreHuit Ha cymy. IlosBiieHME CHOPOBBIX PACTEHUH U
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3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIpoHcXoKIeHHE LBETKOBBIX
pacTEeHUM.

OcHOBHBIE 3Talbl 3BOJIIOIUHU KUBOTHOrO Mupa. OCHOBHbIE apoMop(ho3bl
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuid B3pbIB — IMOSIBJIEHUE COBPEMEHHBIX
TunoB. [lepBbie XxopaoBbI€ )KUBOTHBIE. JKH3HB B BOJAE. DBONIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ambubuii u pentunuit. [IpoucxoxacHue MIICKOIUTAONUX H
ntui. [lpunnun kimrodeBoro apomopdosa. OcBoeHue OECIIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIU.

Pa3Butne xu3HM Ha 3emie HO 3paM M NEpPUOJaM: apXeil, MpOoTepO30H,
nmajgeo3oi, Me3030M, KaitHo30#. OOmas  xapakTepUCTHKa KIWMara U
rEOJIOTUYECKUX TMpoueccoB. [losiBIIeHHME W pacUBET XApaKTEPHBIX OPraHU3MOB.
VYriieo6pa3oBaHue: €ro yCIOBHs U BIUSIHUE HAa Ta30BbI COCTaB aTMOC(EpPHI.

MaccoBble BBIMUPAHHUS — JKOJIOTMYECKHE KPU3HCHI mponuioro. [IpuumHbel n
CJIEACTBUSL MAacCCOBBIX BbIMHpaHHil. COBPEMEHHBIN SKOJOTMYECKUN KPHU3HUC, €ro
ocobennoct. [Ipobrema coxpanenus OnopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cucrteMa opraHmdyeckoro mupa. [IpuHuuUnbl kiaccupukauu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKHE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanun

[Toptpets: @. Penu, JI. Cnamnannanu, JI. Ilactep, . . Meunukos, A. U.
Omnapun, [Ix. Xongeiin, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6muier u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
V3YUYEHHIO CaMO3apOKICHMUS XHU3HW», «Cxema ombita C. Mumnepa, I'. HOpuy,
«JTanel  HEOPraHUYECKOW  3BoyoLUN», «['eoxpoHonormyeckas  IIKanay,
«HadanpHble 3Tanbl OpraHUYeckoi sBoonun», «Cxema oO0pa3oBaHUSI IYKapHOT
nyTéM cumbuoreHesza», «Cucrema KUBOM npupoab», «CTpoeHUE BHUPYCAY,
«Apomopdo3sl  pactenuity, «Punuoputey, «OIHOKIETOYHBIE BOJOPOCIM,
«MHuoroknerounsle Bomopocin», «Mxwu», «llanoporHukm», «l'omocemeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHuin», «Cxema pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIX», «lIpocteitmme», «KumeuHononocTHbIey,
«ITnockue 4EPBUY, «UIEHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,
«IIpecmbikaromuecs», «lItnney», «Miekonuraromme», «Pa3Burue Xu3Hu B
apxeuckou spe», «Pa3BuTue )KU3HU B IPOTEPO30MCKOMN 3pe», «Pa3BUTHE KU3HU B
MaJIe030MCKOM 3pe», «Pa3BuThe )KU3HU B ME3030MCKOMN 3pey», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repdapud pacTeHUM pa3IMYHBIX OTAENIOB, KOJUIEKIUU
HAaCEKOMBIX, BIJIAYKHBIE IIPenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
WUTJIOKOXKHX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia IITHI[ W 3BEpEW,
KOJUICKIIUH OKAMEHEJIOCTEM, IOJIE3HBIX MCKOMAEMBIX, MYJBSDKH OpPraHHMYEeCKHUX
OCTaTKOB OPIaHU3MOB.
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Bupryanbnas  sabopatopHasi padora «MogenupoBaHUE — ONBITOB
Musnepa—HOpu 1o uzydeHuto abMOreHHOr0 CUHTEe3a OPraHUYeCKUX COSAMHEHUN B
nepBUYHON aTMocheper.

JlabopaTopnass paGora «/I3yueHue M OMNHCaHUE MCKOMAEMbBIX OCTATKOB
JTPEBHUX OPTraHU3MOB).

IIpakTuyeckass padora «l3yueHne OCOOCHHOCTEM CTPOCHHS pPaCTEHUM
pa3HBIX OTAEIOBY.

IIpakTuueckas padora «/3yueHne ocoOOEHHOCTENW CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl 1 3a7aun aHTPONOIOTHU. METOIbI aHTPOIOJIOT U H.

CraHOBIIEHHE TPEACTABICHUN O MPOUCXOXKICHUM 4YelIOBeKa. Penurmnosnbie
BO33peHUsA. COBPEMEHHBIE HAYUYHbBIE TEOPUH.

CxoacTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMATUYECKOE MOJIOKEHUE YeTIOBEKa.
CBugerenscTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENBHO-
MOP(OIIOTHYECKHE, AMOPHUOJIOTHYECKHE, (bU3M0JI0T0-0MOXUMUYECKHE,
noBesicHYeCKue. OTIMYMS YETOBEKA OT XKUBOTHBIX. [IPAMOXO0XKIECHUE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBbHOU
CHCTEMBI.

JBrxymue cuiibl (hakTopbl) aHTPOIOreHe3a: OUOIOTHYECKUe, COIMaIbHbIC.
CooTHorieHne OUOIOTHYECKUX U COLIMAIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHoBHBIE CTaauu aHTpororeHe3a. PaHHue uenoBekooOpa3Hbie 00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MOHTUBI — OOIIUE MPEIKHU YeTOBEKOOOPA3HBIX 00€3bsIH U
JoJieid. ABCTPaJONUTEKN — ABYHOTHE MPEAKH JtoJeh. UenoBek yMelnblid, MepBbie
M3TOTOBJICHUS OpYyAui TpyJa. YenoBeK MpAMOXOASAIINN U MEPBbIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuilt — 0oOmMMA  MPesoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOTro. YeloBeK HEaHAEPTaIbCKUN
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTa. YesloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHUI YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AQpUKU.
[TanmeoreneTrka U NajaeoOreHOMHUKA.

DBOJIIOLMSI COBPEMEHHOTO uejoBeKa. EcTecTBeHHBI OTOOp B MOMYJISLUAX
yenoBeka. MyTanMoOHHBIN Tiporiece u moduMopdusM. [lomymsiimoHAbIE BOJHBI,
npeid reHoB, murpanus U «d(PpQPeKT ocHOBATENs» B MOMYJSAIHUAX COBPEMEHHOTO
YeJI0BEKA.

Uenoseueckue packl. [loHstue o pace. boisbiime pacel: €BporeouiHast
(eBpasmiickasi),  aBCTpajo-HETpouJHAas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YeliOBeKa IO IUJIaHETe.
EnuHcTBO  yenoBeueckux — pac.  HayuyHas  HECOCTOATENBHOCTH  pacu3Mma.
[Ipucnoco0neHHOCTh YeNoBEKa K pa3HbIM YCIOBUSIM OKpPYXAIOIEH Cpebl.
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Brnusaue reorpaduueckoil cpeapl W apeiia TreHOB Ha MOPQOJOTUIO U
(bU3HOIOTHIO YeTIOBEKA.

MexaucuuIuiMHapHble  MeToasl B (u3uveckol  (OMOJIOrMYECcKOM)
AHTPOIOJIOTUHU.  ODBOJIOLMOHHAS ~ QHTPOINOJOTHS W MAJICOAHTPONOJIOTUA
YEJIOBEUECKUX TMOIMYJAMUNA. bruoconuanbHble UCCAEA0BAHUS MPUPOJBI YEIOBEKA.
HccnenoBanue K03BOMOMUHN OUOTOTHYECKOTO U COIIMAILHOTO B YEJIOBEKE.

JdemoHncTpanuu

[Toptpetst: Y. lapBun, JI. JIuku, 5. 4. Pornacknii, M. M. I'epacumos.

Tabmuupl 1 cxeMbl: «MeToAbl aHTPOIIOJIOTUNY, «I 0JIOBHOW MO3T YETOBEKAY,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YelnOBeKa M CKEJNET IIUMIIAH3ey,
«PyIMMEHTHI 1 aTaBU3MbIDY, «/IBHXKYIIME CUIIBI AaHTPOIIOT€HE3A», « IBOIOLUOHHOE
IpPEBO  4YEJIOBEKa», «ABcTpajonuTek», «YenoBek  ymenwli», «YenoBek
NPAMOXOIAIININY, «JleHncoBckui yenoBek» «Heanaepranpub», « KpomaHbOHIBI,
«IIpenxu yenoBeka», «ATambl SBOJIOIUU YEIOBEKa», «Packl 4elIOBEKay.

OOGopynoBaHue: MYJBSDKM — OKaMEHENIOCTeH, IPEAMETOB  MaTepHaIbHOM
KyJbTYpbl TIPEJAKOB 4YeJOBeKa, penpoaykiuu (potorpadun) KapTUH C
MUA(OJOrMYeCKUMH W OHOJICUCKUMM CIOKETaMH TPOUCXOXKICHHUS 4YEJIOBEKa,
doTorpadgum Hax0IOK HCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeTOBEKa, MOJIENb
yepena 4YeJoBeKa M 4epena IIMMIIAH3€, MOJENIb KUCTH YEJIOBEKa M KHUCTH
HIMMIIaH3€, MOJEJIH TOPCa MPEAKOB YETIOBEKa.

JlabopaTopnasi padora «lV3yueHue OCOOCHHOCTEH CTpPOEHUS CKeJeTa
YEJIOBEKA, CBSA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnuyeckas padora «/3ydyeHne 3KOJOrMYECKUX aanTallil 4eTOBEKay.

Tema 6. Jkojoruss — HayKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHMU3MEHHBIX CHCTEM € OKPY/KAKIIeHd cpeaou

3apoxieHue U pa3Butue 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CeBepuora, 3. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensr u 3agaumn
sKoJ0ruu. CBSI3b SKOJIOTUU C APYTUMU HAyKaMHU.

Meroabl sxonorun. [loneBbie HaOMOAEHHS. DKCIMEPUMEHTHI B HKOJOTHU:
npupoAHbIe U JilabopaTopHble. MojenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKpY>Karollel cpe/ibl: JIOKaIbHBIN, peTUOHATIbHBIN U T100abHBIH.

3Ha4YeHUE DOKOJIOTMYECKMX 3HAHMM JUIA  YEJIOBEKA. ODKOJOTHYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBSI3€M 4YEJIOBEYECTBA C mpuponor. @opmMupoBaHue
AKOJIOTHYECKOHN KyJIbTYPhl U SKOJIOTMYECKON TPAMOTHOCTH HACEIEHUSI.

JdemoHcTpanuu

[Hoprpetsl: A. I'ymb6onsar, K. @. Pynse, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3jensl skonorum», «MeToabl skonorum», «Cxema
MOHUTOPHUHTIA OKPYKAOLIEN CPEIBDY.
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JlaGopaTopHuas padora «H3yuenue METOJ0B AKOJIOTHYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

DKoJyioruyeckre (paKkTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccupukamms
IKOJIOTHYECKUX (HaKTOPOB: aOUOTHYECKHE, OMOTHYECKHUE, aHTpororeHHbIe. Oomue
3aKOHOMEPHOCTH JeHCTBUA 3Koyiornueckux ¢akropos. IIpasuno munumyma (K.
[Mnpenrens, 0. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotndeckue ¢akropel. CBeT Kak sKkomorumueckuir dakrop. [eiictBue
Pa3HBIX YYacCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TIPYIIIBI
pacTeHHil M >KMBOTHBIX MO OTHOUIEHHWIO K cBeTy. CHUrHambHas poJib CBETA.
DOTONEPUOAN3M.

Temneparypa kak skonorudyeckuid (axrop. J[leiicTBue TemmepaTypbl Ha
opranu3Msbl. [TolKHIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skonornueckuit ¢dakrtop. Ilpucmocobnenus pacTteHuit K
noJAJep KaHu0 BoJHOro OanaHca. Knaccudukanus pacTeHUH MO OTHOIICHUIO K
Boze. [IpucrnocoOneHust sKUBOTHBIX K U3MEHEHUIO BOJHOIO PEKUMA.

Cpenpl oOWUTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIlIHAsl, MOYBEHHAs,
rIyOMHHAsT ~ TOMANOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DU3UKO-XUMHUYECKHE
0COOEHHOCTH cpela oOuTaHus opraHu3MoB. IlpucrnocoOneHuss OpraHu3MoB K
KU3HU B PA3HBIX CPElax.

buonornueckue purmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOuHBIE U
roJu4Hble pUTMBL. [IpHucnoco6ieHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennsie @opmbl opranuzMoB. I[loHsiTuE O JKHU3HEHHOW (QopmMme.
KuzneHHsle pOpPMBI pacTEHUM: NEPEBBS, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OAHOJNETHHUE TpaBbl. JKHU3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOMOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a >KU3HH.

buornueckue (bakTophI. Buner OMOTHYECKUX B3aNMO/ICICTBUU:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamnus,
MyTYyaju3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxJaeOHn4ecTBO). Herpopuueckue
B3auMojelicTBus  (Tommueckue,  (Qopudeckue, (¢abpuueckue).  3HaUEHUE
OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHHS OpPraHW3MOB B Cpele
obutanus. [IpuHIKI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuu

Tabmumbel u cxembl: «OKonoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«IKOJOTUYECKHE TPYNIBI )KMBOTHBIX IO OTHOILEHHUIO K CBETY», «TerIOKpOBHbBIE
XKUBOTHBIE», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DHU3HONIOrHUECKUE aaanTaluu
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KUBOTHBIX», «Cpenpl o0OWTaHHMS OpraHuU3MOB», «buorOrMYecKue pUTMBDY,
«Kuznennole  Qopmbel  pactenuity, «KusHeHHble  (OPMBI  KUBOTHBIXY,
«IKOCHCTEMA IIMPOKOJIUCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jiecay, «llenn
nutanus», «XumHudectBoy, «llapasutusm», «Koukypenmus», «CuMOu03»,
«KommeHcanuszmy.

ObopynoBanue: repbdapuu pPacTeHUM M S>KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BJIUSHUIO Pa3jIMYHbIX SKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIC KOMHATHBIE PACTCHHSI, TepOApUN 1 KOJUICKITUU TETUIOTIOOUBBIX,
3UMOCTONKHX, MOPO30yCTOWYMBBIX PACTEHUM, Uyyena MTHUIl U 3Bepeil, repbapuu
pacTeHul, OTHOCSMIMXCA K rurpoduraM, kKcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHMsl JaHHBIX TPYIIN, KOJUICKIIUHU KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpeax,
repObapuM M KOJUIEKIMM pACTEHUH M JKUBOTHBIX, OOJaJAOMIMX YepTaMu
IPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHCHHSIM YCIOBUW JKWU3HH, repObapuu u
KOJUICKIIUM DPACTEHHM M >KUBOTHBIX PA3IMYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIMX B PA3IMUHBIX OMOTUYECKUX B3aUMOJCHCTBUSX.

JlabopaTopnasi paGora «BbIsBI€HHUE TMPUCTIOCOOTICHUNH OpPraHU3MOB K
BIIUSIHUIO CBETA».

JladopaTopHasi paGora «BpIIBICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPHD).

JlabopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTH PpACTCHUH U3
Pa3HBIX MECT OOUTAHUSI.

Tema 8. Iko010rus BU0B U NOIMYJIANH

DKOJIOTUYECKHE XapaKTEPUCTUKH MOITYJISLIVH. [Homymsanus Kak
ouosoruyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpenbl, PU3NUECKUX OapbepoB U
0cO0eHHOCTeN OMOJIOruU BUAOB B (POPMUPOBAHUU NMPOCTPAHCTBEHHON CTPYKTYpPbI
nonyysiuid. OCHOBHBIE TIOKa3aTeNW IONMYJSIUU: YHUCIECHHOCTb, IUIOTHOCTB,
BO3pacCTHAasi M IIOJIOBAasl CTPYKTypa, POKIAAEMOCTb, NPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKosioruyeckass CTpykrypa nomnyiasiuud. OUeHKa YHUCIEHHOCTH NOMYJIALUY.
JlnHamMyKa Momysanuu U e€ peryianusa. buoThdeckuii moTeHIUan IOIYJIALNH.
MonenupoBanre TMHAMUKH TOMyIsiuud. KpuBble pocTa YMCIAEHHOCTH TOIMYJISLIHH.
Kpusbie BbDKMBaHUA. Perynsaims 4YMCICHHOCTH TMOMYJSIHN: poib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCAIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATeTuu BUJIOB (T- U
K-cTparerun).

[TonsiTue 00 sKojOrMyeckod Hume Buaa. MecrooOuranue. MHOroMepHas
Mozenb dkojorndyeckon HumM Jx.M. Xatumncona. Paszmepsl skosormueckon
Huw. [loTeHumnanpHas u peanu3oBaHHAs HUILIM.

Bua kak cucrema nonynsuuid. Apeansl BUAOB. Buabsl M HX KU3HEHHBIE
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CTpaTeruu. JKOJIOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEpPHOCTM TIOBEJEHUS W MUrpaluid KUBOTHBIX. buosormyeckue
WHBA3UU Yy KEPOJHBIX BUJIOB.

JdemoHcTpanun

[Toptper: . 1. XatunHCOH.

Tabmuubl U cxembl: «JDKOJOTHYECKUE XaPAKTEPUCTUKU MOMYJISIUN,
«IIpocTpaHcTBEeHHAss  CTpyKTypa  MONyisiuu», «Bo3pacTHble  MUpaMHIbI
nonyysiiuun», «CKOPOCTh  3acelieHUsI MOBEPXHOCTH  3eMJIM  pa3lIuyHbIMU
opranuzmammn», «Moaenb 3komorndeckon Humm J[x. M. Xaranaconay.

O6opynoBanue: repOapruy pacTeHUM, KOJJICKITUN KUBOTHBIX.

JladbopaTtopHasi pabora  «lIpucmocoGneHus ceMssH  pacTeHHH K
PacCeIeHUIO.

Tema 9. IKo10rus COO0IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHoz u ero crpykrypa. Cszu Mexnay
OopraHu3MaM# B OMOIIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLEHThl, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduueckne ypoBuu. Tpoduueckwe mnenun u cetd. AOuUOTHUECKHE OJIOKU
skocucteM. [1ouBbI 1 Wbl B 3KOcHcTeMax. KpyroBopoT BEMIECTB U MTOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeld  DJKOCHUCTeMbl. buomMacca W OPOIYKIHS.
DKOJIOTUYECKUE TUPAMU/IbI YUCEN, OMOMACChl U SHEPTHUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouxu. Dayxmyayuu.
HampaBnennsie 3aKk0OHOMEpHBIE CMEHBI COOOIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOIE€HHbIE BO3JICUCTBUA Ha
cykueccuu. Knumakcnoe cooOiectBo. bropaznoobdpasue u nmojaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIe IKOCUCTEMBL. JKOCUCTHEMbL 03€D U peK. DKocucmemvl MOpel U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, CMmenel, NyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHos. Paznuums
MEXy aHTPOTIOT€HHBIMU U PUPOJHBIMU IKOCUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI YypOo3kocucteM. ['opojackas
dnopa u dayna. CuHaHTpomm3aius TOpOACKON ¢ayHbl. buonornyeckoe u
X035IUCTBEHHOE 3HAYCHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUIM OPraHU3MOB B
sKocuctemMax. Ponb kackadnozo 3gpghekma u 6ud08-30ughukamopos (Kirouesvix
6U008) 6 QyHKYUOHUposanuu skocucmem. IlepeHOC FHEPTUH U BEIIECTB MEXIY
CMEXXHBIMU 3KOCUCTEMAaMHU. Y CTOMYHUBOCTb OPraHU3MOB, TOMYJISIUAN U DKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AHTPOIIOT€HHBIX BO3JCHCTBUM.
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Mexanuzmwi 6030elcmeus 3a2pﬂ3H€HuL7 PAaA3HbIX munoe HA
Cy60p2aHu3M€HHOM, OPCAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCNMEMHOM YPOBHAX,
OCHO6bl 9KOJlocUu4ecKoco HOPMUPOBAHUA AHMPONOcERHO2C0 6030elcmelsl.
MGTOI[OJ'IOFI/IH MOHHWUTOPHHI'a CCTCCTBCHHBIX U aHTPOIIOI'CHHBIX SKOCHUCTCM.

JdemoncTpanuu
IToptpert: A. JIx. Tencnu.
Tabmuet  u cxembl:  «Ctpykrypa  OuoneHo3a»,  «IDKocucTema

MIUPOKOJIMCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jjecay, «DYHKIMOHAIbHBIC
TPYIIBEI OPTaHU3MOB B 3KOCHCTEME», «KpyroBopoT BeEmIECTB B JKOCHUCTEMEY,
«llenn nmutanus (macTOUIIHAS, TETPUTHAS)», « IKOJIOTHUECKAs TUPAMUIA YUCEID,
«IJKojoruyeckas nupamuaa OMOMacch», «IKOJIOrHYecKash MUpaMua SHEPTUMY,
«O6pazoBanue 6omotay, «llepBuunas cykmeccus», «BoccTtanoBnenue neca mocie
nokapay», «I9KOCHUCTEMa 03epay», «ATrpomeHo3», «KpyroBopoT BEIIECTB W MOTOK
DHEPTUU B arporieHo3e», «[Ipumepsr ypboskocuctem.

OO6opynoBanue: repoapun pacTeHU, KOJJIEKIIUA HACEKOMBIX, dydesa NTHI] U
3Bepeil, repdapuu KyJbTypHBIX U JUKOPACTYIIMX PACTEHUM, aKBapUyM KaK MOJEIIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyeHue u onrucanue ypOO3IKOCUCTEMBDY.

JlabopaTtopnass padora «l3ydenue paszHooOpazusi MEIKUX TMOYBEHHBIX
YIEHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKeKypeusi «IKCKypCcHsl B TUIIUYHBIA OMOTreoleHo3 (B 1yopaBy, Oepe3HsiK,
€JIbHUK, Ha CyXOJI0JIbHBIA WJIU OWMEHHBIH JIyT, 03€p0, 00J0TO)».

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

Tema 10. buocdepa — riodanbHast 3K0CHCTEMA

buocdhepa — oOmennanerapHas 00ojiouka 3emiM, A€ CYLIECTBYET WU
CyIlleCTBOBaJIA XKM3Hb. Pa3BuTne npeacrasieHuil o omocdepe B Tpyaax J. 3rocca.
VYuenune B. U. Bepuanckoro o 6uochepe. Obmactu 6mocheps! u eé cocra. JKupoe
BeIIECTBO Ouochepsl u ero PyHKIUU.

3aKOHOMEPHOCTH CyIecTBOBaHMS Ounocdepnl. OcodeHHOCTH Ouochephl Kak
ri00abHON 3KOCUCTEMBIL. JMHamMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIBI (YIiiepoaa, a30oTa). PUTMHUYHOCTE SIBICHUN
B Onocdepe.

3oHanpHOCTh Ouochepnl. [lonsitue o Omome. OCHOBHbIE OMOMBI CYIIH:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHbIC U IIMPOKOJIMCTBEHHBIC JIeCca, CTCIH, CaBaHHBI,
yCTBHIHU, TPOITUYECKHUE JIeca, BRICOKOTOpbhs. KimMar, paCTUTEbHBIN U )KUBOTHBIN
MUpP OMOMOB CYIIIH.

CtpykTypa U PyHKITHS KUBBIX CUCTEM, OIICHKA WX PECYpPCHOTO MOTEHIIUAIa U
onochepHbIX PYHKITHA.
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JdemoncTpanuu

IToptpetsl: B. U. Bepuanckuii, 3. 3rocc.

Tabmuiel 1 cxembl: «l'eochepsr 3emnny», «KpyroBopoT azora B HNpUPOIE»,
«KpyroBopoT yriaepona B mnpupojae», «KpyroBopoT KUCIOpPOJa B MPUPOACH,
«KpyroBopoT Boabl B mipupoje», «OCHOBHBIE OMOMBI Cyminy, «KiaumaTudyeckue
nosica 3emnny», «TyHapay, «Tailray, «Cmemannsiii gec», «IIIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycteiHsy, « Tponnueckuid gecy.

OGopynoBanue: repOapuy pacTeHUM pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. HestoBek M OKpYyKaK0OLIAs Cpeaa

DKOJIOTUYECKUE KPU3UCHI M UX NpuurHbl. Bo3nelicTBue dYenoBeka Ha
ouochepy. 3arpssHeHue BO3AYLIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJIHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune KiumMara.

AHTpOIIOT€HHOE BO3/CICTBHE HA PACTUTENIbHBIM U KUBOTHBIA Mup. OxpaHa
pPacTUTENIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MNPHUHIUIIBI OXPAaHbl MPUPOJIBIL.
Kpacaeie xuHuru. OcobGo oxpansemble mpupoansie Ttepputopuu (OOIIT).
boranndeckue casibl ¥ 300J10THYECKUE TTAPKH.

OCHOBHBIC TPUHIHUIBI YCTOWYMBOTO Pa3BUTUS YEJIOBEUECTBA U IPUPOJIBI.
PammonansHO€  MPUPONOMONIB30BAHUE W COXpaHEHHUE  OMOJOTUYECKOTO
pazHooOpasus 3emun. OOmMe 3aKOHOMEPHOCTH TIOOANBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCa U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3zBuTne METONOB MOHUTOPUHIA PA3BUTHUS  OMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmuvie uccied08anus nepexooa K pecypcocoepezarowei u
KOHKYPeHmMOoCcnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpazue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemsl, obecneyugaroujue 00Ccmyn K
ungopmayuu no cocmoAHur0 OMOENbHbLIX 8U008 U Kocucmem. OcHobl
9Kopeadbunumayuu dKocucmem U Ccnocooos 060pvObLl ¢ OUONOBDEHCOCHUIMU.
Pexoncmpyxkyusa mopckux u HazemHvlx 3KOCUCMEM.

JdemoncTpanuu

Tabmuubr u  cxembl:  «3arpsisHeHHEe  aTMocepb»,  «3arps3HeHHe
ruapocdepsl», «3arps3HeHre TouBbl», «llapHukoBwIi 3ddexkT», «Ocobo
OXpaHsieMble IPUPOIHBIE TEPPUTOPUNY, «MoOJIeN yIpaBIsIeMOro MUpay.

Ob6opynoBanue: ¢doTtorpaduu OXpaHIEMBIX PACTCHHN U KUBOTHBIX KpacHoi
kHuru Poccurickont @enepanuu, KpacHOM KHUTH perHOHA.
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IIVIAHUPYEMBIE PE3YJIBbTATBIOCBOEHUS TPOI'PAMMBI 11O
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmMMucsi TporpaMM CpeIHero o0mero oOpa3oBaHUS: JUYHOCTHBIC,
METaNPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTPaMMBbI 10 OMOJIOTHH
BBIJICIICHBI CIIEAYIONIME COCTABJISIONINE: OCO3HAHUE OOYYarOIUMUCS POCCUMCKON
rPaXJaHCKOM UAEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENeHUI0, Haiuyue Mmomusayuu K 0OydeHHI0  OHOJOTHH,
yeneHanpaeiennoe pazsumue BHYTPEHHHX YOEXICHUNW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAJAUIUN Pa3BUTUS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENbHOCTH [IEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, TPUCYIIUMHA CHUCTEME
OMOJIOTUYECKOTO  O00pa3OBaHMsI, Haluyue  NpPaABOCO3HAHUS  IKOJOTUYECKOMN
KYJBTYPBI, CHOCOOHOCMU CMABUMb TS U CTPOUTH )KU3HCHHBIC TUIAHBI.

JIngHOCTHBIE pE3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JTOCTUTAIOTCS
B EIUHCTBE Y4YeOHOM M BOCHUTATEIBHON JESATEIBHOCTH B COOTBETCTBUHM C
TPAAUIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMU
MOBEJICHUsI W CIOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUA, PA3BUTHUS BHYTPEHHEH TO3MIMUA JIMYHOCTH, NATPUOTH3MA U
YBAXKEHUS K 3aKOHY W MPABOIOPSAJIKY, YETIOBEKY TPyJa U CTApIIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaaulMsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit dexnepanuu, npupoae u
OKpYKarolen Cpee.

JIugyHOCTHBIE pE3yibTaThl OCBOEHUS ydeOHoro mpeamera «buomorus»
JIOJKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOIO
ONbITA U ONbITA IESITEIBHOCTH B MPOIECCE pPealn3ali OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEIIBHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMH 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, YBa)KCHHE
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3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATEIBHOCTH IPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU Y4YEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENIATh COOCTBEHHYIO IIO3HMIIMIO IO OTHOIICHHIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMU, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIbHBIM TOJ0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHHS
y4eOHBbIX, TO3HABAaTEJIbHBIX M HCCJIEAOBATENbCKUX 3a7a4y, YBaKUTEIBHOIO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXJIECHUU CIOPHBIX BOMPOCOB
OHMOJOTUYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JIEATEIIHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh pOCCUCKON IPpaKIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTU TMEpe.
Ponunoit, ropioctu 3a cBOM Kpau, cBOIO PoauHy, CBOM S3bIK U KYJIBTYpPY, IPOLIIOE
Y HACTOsIee MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLLIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IIPUPOIbI,
JTOCTHKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICGHUE H
pa3BUTHE OWOJOTWMW, TOHWUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXeHHUI0 M 3ammuTte (OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PpELICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUS I[IEHHOCTEH CEMEWHOW JKM3HHM B COOTBETCTBUHM C
TpaauusaMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYash ACTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;

MOHUMAHHE SMOLIMOHAIBHOTO BO3/ICMCTBHUS JKMBOM PUPOJIbI U €€ IIEHHOCTH;
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TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIJICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usuyeckoro BocnuTaHUsl, ()OPMUPOBAHUS KYJILTYPbl 3[0POBbS H
3MOLMOHAJBHOIO 0J1arONMOJyYHUsi:

NOHMMaHHWE W pealu3aluus 3J0pOBOro U 0e30macHOro odpasza >KU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMPaBWJI U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHATHM MW OTHAbIXa, peryispHas Quznueckas
AKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTH TNPaBUJ HWHJIUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYaIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCIEICTBUN W HENPUATHS BPEIHBIX NPUBBIUEK (yHOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYZY, OCO3HaHHE IEHHOCTU MacTepCcTBa, TPy 10J1to0ue;

TOTOBHOCTh K AaKTUBHOW JESATENIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHATh TaKyI0 J€ATEIbHOCTD;

MHTEPEC K pa3IUyHbIM cdepaMm mpodhecCHOHANBHONU JEATEIHbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyayme mnpodeccur U pearn30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30oBaHUI0 U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJOTHYECKH 1E€JIECO00pa3HOe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYIIECTBOBAHNUS;

MOBBIIIICHUE YPOBHS HKOJOTMUECKON KyJIbTYpbl: MPUOOPETEHUE ONbITA
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HUX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPYKaroIEnu CPEIbL;

OCO3HaHHWE TrI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM W MyTel ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETAaeMble MPU H3YyYEHUU OUOJIOTUU
3HAHUST W YMEHUS TPU PEHICHUH TPoOieM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHS B TMPHUPOJIE,
HAIpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B HOKOCHUCTEMAaX, OXPAaHY BHJIOB,
AKOCHUCTEM, OHOChEPHI);

AKTUBHOE  HEMNPHUITUE JICWUCTBHM, NPUHOCIAIIMX BpEd  OKPYKAIOLIEH
IPUPOAHON cpeie, YMEHHE NpPOTHO3UPOBATH HEOJIATONPHUATHBIE HKOJIOTHYECKUE
NOCJIEICTBUSA MPEINPUHUMAEMBIX IEUCTBUNA U MPEIOTBPALIATh UX;
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HAJIMYKE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHS], SKOJIOTUYECKON KYJIBTYPBI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOACTBOBATbCSI UMM B IO3HABATEIIbHOM, KOMMYHUKATUBHONW U COLMAIIBLHOM
IPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MMPAKTUYECKON NEATEIbHOCTH 3KOJOTHYECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKHW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOre
KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOM KYyJBTYpPhl KaK CpEICTBa
B3aMMOJICHCTBHS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKkd OHOJIOTMM Kak HayKd, OCO3HaHUs €€ poJiu B
(GOpMHpPOBAaHUN PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEJIOCTHOTO
NPECTaBICHUA 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YEJOBEKa U
oOmiecTBa, B IMO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpodiieM
COXpaHEHUs IIPUPOJHOTO PAaBHOBECHS;

yOEeXKIEHHOCTh B 3HAUMMOCTH OMOJOTUU AJII COBPEMEHHOW LMBHIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTHsSI MEIULMHBI, CO3JAaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pelIaTh PeCcypcHble  NPOOJEeMBbl  Pa3BUTHUS
YeJI0BEYECTBA, IIOUCKA MyTeH BBIXOJA U3 INI00AJbHBIX HKOJIOTHUYECKUX MPOOIEM U
ofOecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUH OMOJOTMYECKMX 3HAHUW B LEIAX
NOBBIIIEHUSI O0IIEH KyJbTYpbl, €CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpU U3yYE€HUU OUOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4yaeMmble 3HaHMS MJIs aHajau3a u
OOBSICHEHMSI SIBJIEHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIINX B HEM HM3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOUEHHsSI Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOIMXCS JaHHBIX C LEJIbI0 TIOJYUYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHus npobyieM B PeaIbHBIX )KU3HEHHBIX CUTYALIMSX;

OCO3HaHWE IIEHHOCTU HAY4YHOH JeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
IPOEKTHYIO M UCCIIEOBATENBbCKYIO AESTENbHOCTh HHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMpEephIBHOMY  00pa3oBaHUIO |
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI MO OMOIOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.
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METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS yueOHoro mnpeamera «buomorus
BKJIIOYAIOT: 3HAuMMble i1  (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAIOLIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIus, SBJICHHE, IPOLECC,
CUCTEMA, HAy4YHbIH (DAKT, TPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCClIeIOBaHUEe,  HaOJIOJEHHWE, HU3MEpPEHUE, OSKCIHEPUMEHT U  JIpyrue);
yHHUBEpCaJbHbIE ydeOHbIe [eHCTBUS (TIO3HABATENbHBIE, KOMMYHHKAaTHUBHBIC,

PEryJISITUBHBIE), o0ecIeynBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
TPAMOTHOCTH ¥ COIMAIBHOH KOMIICTCHIIMM OOYYaroIIMXCs; CIIOCOOHOCTh
o0yJaromuxcs UCTIONIb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHEIC,

MHUPOBO33PEHYCCKUE 3HAHWS W  YHUBEpPCaJIbHBIC yYeOHBIC JICHCTBUS B
MTO3HABATEIBLHOU U COI[UAIIBHON ITPAKTHUKE.

B pesynmpraTte wu3yueHus OWOJOTMM Ha YpPOBHE CpPEIHEro oOIIero
obpazoBaHust y oOyuyaromerocss OyayT chOpMHUPOBaHBl  IMO3HABATEIIbHBIC
yHUBEpCaIbHBIC YUCOHBIC NCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YUSOHBIC
JEUCTBUSA, PETYJISATUBHBIE YHHBEPCAIbHBIE YyYeOHBIE JCWCTBUS, COBMECTHAsS
NESATeIIbHOCTb.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMbI CPEIHETO OOIIero
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBjanenne YHHUBEpPCAJIbHBIMH yueOHBIMU NMo3HABATEJIbHBIMHU
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYecKne aeicTBUS:

CaMOCTOSITeNIbHO  (OpMyJIMpPOBaTH M aKTyaJlU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TP OCBOCHUM 3HAHWA TPHUEMBI JIOTUYCCKOTO MBIIIICHUS
(amanmu3a, CHHTE3a, CpaBHEHHUSI, KiIacCuUKaImm, 0000IIeH s ), pACKPBIBATh CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHBIC NMPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TIOHATHUSIMH ),

OTIpeNIeNATh IEN JeATeILHOCTH, 3a/aBas IapaMeTphl M KPUTECPUU HX
TOCTIKEHUSI, COOTHOCUTD PE3YJIbTATHI ACITEIBHOCTH C TIOCTABICHHBIMU IETISIMU;

UCITOJIb30BaTh OMOJIOTUYCCKHUE MOHATHUS JUIs 0OBSICHEHUS (PAaKTOB M SBJICHUM
YKUBOM ITPUPOLBI;

CTPOUTH JIOTMYECKUE pacCyXJACHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
AQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPHBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBAThH BHIBOJIBI M 3aKIIFOUCHUS,
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MPUMEHSTh CXEMHO-MO/ICIIbHbIE cpenctBa IS IIPEICTaBIICHUS
CYILIECTBEHHBIX CBsI3el M OTHOIIEHUN B M3y4aeMbIX OMOJOTUYECKHX OOBEKTax, a
TaKkK€  MPOTUBOPEUMH  Pa3HOTO  pOAa,  BBIIBICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PENMICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ICSITEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTAaTOB
IEJISIM, OIICHUBATh PUCKHU TIOCIEACTBUN JAeSTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSX  PEAITBHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TTPU PEIICHUU )KMU3HEHHBIX MPOOJIeM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKUE eiiCTBUSA:

BJIaJIETh HaBBIKAMHU Y4€OHO-HCCIIEIOBATENIbCKON U MMPOCKTHON JESTEIbHOCTH,
HAaBBIKAMH  pa3perieHus mpoOJieM, CHOCOOHOCThIO W  TOTOBHOCTBIO K
CaMOCTOATENLHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO
Pa3IUYHBIX METOJIOB MTO3HAHUS;

UCTIONB30BaTh PA3MYHBIC BUABI JEATEIHHOCTH TIO TOJXYYCHHIO HOBOTO
3HaHUS, €r0 HHTEPIpETarH, NPEeoOpa3oBaHUI0O W NPUMEHEHUIO B y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3IaHUH YIEOHBIX U COIUATBHBIX TPOCKTOB;

dbopMHUpOBATH HAYYHBIH TUI MBIIUICHUS, BJIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSIMHU U METOJ/IAMH;

CTaBUTh M (OpMyJIuMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHON
NESTENHHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyaJu3MpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3y €€ peIlleHUs, HaXOIAUTh apTyMEHTHl MJis J10Ka3aTelbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh TapaMETPhl M KPUTCPUH PEIICHHS;

aHAJIM3WPOBATh TIOJYYEHHBIE B XOJI€ pEIICHUS 3aJaud PEe3yJbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIIEHUBATh MIPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATH LI€JICHANPABICHHBIA MOUCK MEpPeHOca CPEICTB M CIOCOOOB
JEHCTBUA B MPOGECCHOHATBHYIO CPENy;

yMETh TEPEHOCUTh 3HAHUS B IMO3HABATEIBHYI0 M MPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIC WJCH, TpeJjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, JOIMYCKAIOIINE ATbTEPHATUBHBIE PEIIICHNUS.

3) pa6ora ¢ nudopmanueii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MHMOpMAIUU (TEKCTEe Yy4eOHOTOo
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nocoOusi, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJOTMYECKHX CIIOBapSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBaTh
UHGOPMAITUIO Pa3TUYHBIX BUJOB U (OPM MpeCTaBICHHS, KPDUTHUECKU OLIEHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

dbopMyIMpOBaTh 3aMpPOCHl U TMPUMEHSITH PA3TMYHBIE METOJBI MPU TIOUCKE H
oTbope Omosornyeckor uHpopMalu, HEOOXOAMMOM JJIs BBITIOTHEHUS YYCOHBIX
3ajay;

IpUOOPETaTh OMBIT KCIOJAL30BaHKMS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMaNbHYI0  (GOpMY  MPEACTABICHHUS
ouosnornyeckoi uHpopmaluu (cxembl, rpaduky, IUarpaMmsbl, TaOIHIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ouojornyecko HH(pOpMalMe: TMPUMEHSATh XUMHUYECKue, (Qusnyeckue u
MaTeMaTUYEeCKUe 3HAKU M CUMBOJBI, (hopmyiibl, abOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HaTJISAHOCTH;

BJIAJCTh  HABBIKAMH  pAaclO3HaBaHWA W 3aUTHl  WH(OpMaIuwy,
uHGOPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByajieHre YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUAMM:

1) oO1enmue:

OCYIIECTBIISITH KOMMYHHKAIIMH BO BCeX cpepax >KU3HU, aKTUBHO Y4acCTBOBATh
B JMajore Wik JUCKYCCHU IO CYLIECTBY OOCYyKIaeMol TeMbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHLHO BBINIOJHEHUS MpejiaraeMoin
3aJla4yM, YYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH TO3HIMHA APYTUX YYaCTHUKOB
Jajora Wik JUCKyCCUN);

pacmo3HaBaTh HEBEpOAJIbHBIE CpPEACTBA OOIICHHs, TOHWUMAaTh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHS KOHQIMKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMU OOINEHWS W B3aUMOJCHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCcTHas [1eITeJIbHOCTh:

MOHUMATh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHAWBHUIYAITHLHON
paboThI IPH peIIEHUH OMOJIOTHYECKOM MPoOsieMbl, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUH YUeOHOM 3a/1auu;
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BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JIEUCTBHM C y4€ToM OOImIHUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIEHA KOJIJIEKTUBA;

IPUHUMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JACUCTBUSA MO €€ NOCTH)KEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpenensiaTh pojad ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh Pe3yJbTaThI
COBMECTHOM paboThI;

OIICHMBATh KAa4ye€CTBO CBOEr0 BKJIAJa M KaXXJOTO yYaCTHHMKAa KOMAaH/IbI B
oO1uMi pe3ysbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE NPOEKTHI, OLEHHMBATh HAEU C MO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEJICHHE B Pa3JIMYHBIX
CUTYaIIUsX, IPOSBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJ1aJleHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU AeCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMUECKUE 3HAHWS IS BBISBICHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUU 1IEJIEBbIE M CMBICIOBBIE
YCTaHOBKM B CBOMX JICMCTBUSIX M MOCTYMNKAX IO OTHOLICHUIO K KUBOW IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILUECTBIISITh MO3HABATENbHYIO ACSATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30oBaTEIbHON
JNEATENbHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOATENIbHO  COCTaBJSATh IUIAH PEIICHHs HNpoOJeMbl C  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacIMpsATh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHI;

JIeNaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHE;

OIICHUBATh TPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TMOBBIINIATH CBOM 0Opa30BATENbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTyalHsIM, BHOCHUTb KOPPEKTHBBI B JIESITEIbHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIBTATOB LENISAM;

BJIAJ€Th  HABBIKAMM  IIO3HABATEIBbHOM  peQieKCHH KaK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB W
OCHOBaHHM, UCIHOJIb30BaTh MPUEMBI pedIeKCUU MJIs OLIEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEILLICHHUS;
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YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HUX
CHUKEHUIO;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX TIPU aHajdu3e pe3yJibTaToB
NEeATENbHOCTH;

3) npuHsATHE ce0sl M IPYTrUX:

MpPUHUMATh ce0sl, MTOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JPYTrUX TIPU aHajIu3e pe3yJIbTaToB
NEeSATEeNIbHOCTH;

PU3HABATH CBOE MPABO M MPABO APYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MHUP C TTO3UIIUU JPYTOTO YeJIOBEKA.

MNPEJMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3yJIbTaThl OCBOCHHS COJACpPKaHHUS y4eOHOro mpeameTa
«buonorusiy Ha yrayOn€éHHOM ypOBHE OpPHEHTHPOBaHBI Ha oOecreueHue
npodunbHoro  oOydenuss  oOydvaromuxcst  Owonmorud. OHHM  BKIIOYAIOT:
crienuduyeckue sl OMOJIOTUN Hay4YHBIE 3HAHUS, YMEHHS U CIIOCOOBI ICUCTBUIM MO
OCBOCHHUIO, UHTEPIPETAIIMU U MPEOOPa30BAHUIO0 3HAHUMU, BUJIBI IESITEIHHOCTH MO
MOJIYYEHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX, a TaK¥KE B
peanbHBIX KU3HEHHBIX cUTyauusx. [IpeameTHble pe3ynbTaThl MPEICTABICHBI IO
rojlaM U3y4eHusl.

[IpenmeTHble pe3ysbTaThl OCBOCHUS ydyeOHoro mnpeamera «buonorus» B 10
Kacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECTE€ M PpOJM OHOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHWUU €CTECTBEHHO-HAYYHOW KAapTUHBI MUpA, B
MO3HAHWM  3aKOHOB  MPHUPOABI U  pEUIEHUH MpoOJeM  PaIMOHAIBLHOTO
MPUPOJIONIOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
omonoruu;

BIIQJICHUEC CHUCTEMOH OWOJOTrMYeCKHMX 3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraoNue OWOJIOTMYECKUE TEPMHUHBI U TOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJIAIHMs, CaMOBOCIPOU3BEICHNUE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTh, POCT U PA3BUTHE), OMOJOTHYECKUE TEOPUU
(knerounas teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XpoMocoMHasi TEOpHs
HacienctBeHHoctu T. Moprana), yuenus (H. W. BaBmioBa — o ueHTpax
MHOTOOOpa3usi W MPOUCXOKIACHUS  KYJbTYPHBIX  pAacTEHUM),  3aKOHbI
(ennHOOOpa3usi TOTOMKOB IEPBOr0 TMOKOJEHUS, PACHICIJICHUs, YACTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusa [. Mengens, TroMonOrnyeckux psAgoB B
HACJICICTBEHHOMN M3MEHYHUBOCTU H. . Basunoga), MIPUHLIATIBL
(KOMIUIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO ITO3HAHMS, HCIIOJIb3YEMBIX B
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OMOJIOTMYECKUX HCCIAEAOBAHUAX JKHUBBIX OOBEKTOB (OMHCaHWE, H3MEPEHUE,
HaO0JII0/IeHNUE, SKCIIEPUMEHT);

YMEHUE BBIICIATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapuoOT, OMHOKJICTOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIC
OakTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTraHOB M CUCTEM
OpPraHOB pPACTEHWH, >KUBOTHBIX, YCIIOBEKA, TIPOIECCOB IKHU3HEACITEIHLHOCTH,
IPOTEKAIONINX B OPraHM3Max PacTCHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
poLecCOB: 0OMeHa BellecTB (MeTabonu3M), MPEeBPALLEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U TreTepoTPOPHOr0 TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, raMeTOTreHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUsS,  HWHIWBUIYaTbHOTO  Pa3BUTHS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHS TEHOB, T€TEPO3HCa, HCKYCCTBEHHOT'O 0TOOPA;

YMEHUE YCTAaHABIIMBATh B3aMMOCBSI3M MEXIY OpPraHOWIAMH KJIETKH W WX
GYyHKIUSAMH, CTPOCHHEM KJIETOK PAa3HbIX TKaHEW W WX (QYHKIUSIMHU, MEXKITY
opraHaMM W CHUCTEMaMH OpPraHOB y pACTEHUM, KUBOTHBIX M YEIOBEKA M HX
GYHKIUSAMH, MEXIYy CHCTEMaMH OPraHoB U WX (QYHKIUSIMH, MEXAy OSTarnaMu
oOMEHa BEIIEeCTB, dTalaMHu KJIIETOYHOTO ITUKJIA U KU3HCHHBIX IUKJIOB OPTaHU3MOB,
dTanamMy 3MOPHUOHAITBHOTO PA3BUTHS, TEHOTUNIOM W (PEeHOTHUIIOM, (EHOTHIIOM U
dbakTopamu cpenibl OOUTaHUS;

YMCHHE BBISBIISITH OTIWYUTEIbHBIC TIPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIC
pacTeHuH, )KUBOTHBIX M YEJIOBEKA;

YMEHUE HCIOJb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIUIS JOKa3aTeIhCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYIII;

YMEHHE pelaTh OMOJIIOTUYECKUE 33]]a4H, BBISBISTH TPHUYNHHO-CIICICTBEHHBIC
CBSI3U MEXITY UCCIACAYEMBIMU OMOJIOTHYECKIUMH TIPOIIECCAMHU U SIBJICHHUSIMHU, JIeTIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATL JIA0OPATOPHBIE W MpaKTU4YECKHe pPabOThI, COOIOIATH
npaBuiIa mpu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh WX OSKCIEPUMEHTAIHHBIMU
cpenctBamu, GOPMYIUPYS II€b HCCIECIOBAHUS, AHAIM3UPOBATH IOJYYCHHBIC
pE3yJIbTATHI U ICTIaTh BHIBOBL;

YMEHHE Yy4YacTBOBaTh B y4eOHO-HCCIICIOBATEIIbCKON paboTe Mo OHOJIOTHH,
AKOJIOTMM W MEIUIIMHE, MPOBOIMMON Ha 0a3e IIKOJIBHBIX HAYIHBIX OOIIECTB, U
nyOJUYHO  TPEJACTaBIATH  TMOJYYCHHBIC  PE3yJIbTaThl HAa  YYCHHYECKHX

KOH(epeHIUsIX;
YMEHUE OLIEHHUBAaTh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obrmactu  OuWoNOrMM ¥ MEOUIMHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE

OILIOAOTBOPCHUC, HAIIPABJIICHHOC M3MCHCHHC I'CHOMA MW CO3AAHHC TPAHCTCHHBLIX
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OpraHu3MOB);

yMEHHUE OCYIECTBISATh OCO3HAHHBIM BBHIOOp Oyaylied MpodecCuoHaTbHON
JEATeIbHOCTU B 00JIaCTH OMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTHHU, BETEPUHAPUH,
CEJILCKOT0 XO3SIMCTBA, MUILEBOW MPOMBIIUICHHOCTH, YINIYOJIsTh MO3HABATEIbHbBIN
WHTEPEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOMIEH TIpodeccun u
POJOJDKEHNE OHOJOTMYECKOro o0pa3oBaHMs B OpraHuU3alUsiX  CpPEIHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpenMeTHble pe3yabTaThl OCBOEHHUS ydueOHOro mpeamera «buonorusi» B 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECTE€ M PpOJM OHOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHHU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBl MHpaA, B TMO3HAHUM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKUX
npoOJieM YeJOBEYEeCTBA, a TaKXKE B PEIICHUH BOMPOCOB PaAlMOHAILHOIO
PUPOIOIIONH30BaHUSA, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHHS K MPUPO/IE,
0O0IIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUUCKUX M 3apyOECKHBIX YUEHBIX-OMOJOTOB B
pa3BUTHE OUOJIOTHUY;

YMEHHE BIIaJIETh CHUCTEMOW OWOJOTUYECKUX 3HAHUM, KOTOpas BKIHOYAET
OTIpeNIeTICHUS] M TOHWMAHHWE CYIIHOCTA OCHOBOIIOJATAOIINX OMOJOTHYECKHIX
TEPMUHOB M TOHATHHA (BHI, IKOCUCTeMa, Ouocdepa), OMOIOTHUYECKHUE TEOPUU
(aBomrononHas teopust Y. J[apBuHa, CHHTETUYECKAs TEOPHS IBOJIIOIUH), YICHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHusx 3Bostonun, B.1. BepHanckoro — o
ouocoepe), 3akoHbl (reHeTuueckoro paBHoBecus [x. Xapau m B. BaiinOepra,
3apoasimieBoro cxoacrsa K. M. bapa), npaBuna (munumyma 1O. JIuOuxa,
IKOJIOTHYECKON MHpaMHIIbl JHEPruu), TUmoTe3bl (rumote3a «mupa PHK» V.
I'unbepra);

YyMEHHE  BJIaJ€Th  OCHOBHBIMU  METOJIaMM  HAy4YHOrO  ITO3HAHWUS,
UCIIOIb3YEMbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSAX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, WM3MepeHue, HaONIOJICHHE, JKCIEPUMEHT), CIOCO0aMU BBISBICHUS U
OIICHKH aHTPOIIOr€HHBIX U3MEHEHUN B PUPOJIE;

YMEHUE BBIICIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHMOT€OIEHO30B,
KOCUCTEM M Ouocdepbl, CTaOUIM3UPYIONIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONaTPUYECKOTO u CUMITATPUUYECKOTO
BUI000pa30BaHus, BIUSHUS JABIKYIIUX CHJI SBOJIONMN Ha TeHO(POH T TOMYJISIUH,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOUTaHUs, YepeOBaHUsl HANPaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHUE YCTaHABJIMBaTh B3aMMOCBS3U MEXIYy MPOILIECCAMU DBOJIIOIUH,
JIBIDKYIIUMH CHJIAMH aHTPOMNOTeHE3a, KOMIIOHEHTaMHU Pa3JIUYHBIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBIATH  OTJIMYUTENbHBIE  MPU3HAKKM  KUBBIX  CHCTEM,
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PUCTIOCOOJICHHOCTh BHJIOB K Cpelle OOWTaHMs, aOMOTHYECKUX U OMOTHUYECKHX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBsSI3€d  OpPraHM3MOB B  COOOILECTBAX,
AHTPONIOTEHHBIX U3MEHEHHUHN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OWOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY ISl JOKAa3aTeIhCTBA POJCTBA OPraHU3MOB PAa3HBIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJlbl OOUTAHMS, EAMHCTBA
YEJIOBEUECKUX pac, HEOOXOJMMOCTH COXPAaHCHHS MHOT000pa3usi BUIOB U
AKOCHCTEM KaK yCIIOBHUS COCYIIIECTBOBAHMS TIPUPOJIBI U YETIOBEUCCTRA,;

yYMEHUE penIaTh OMOJIOTHYECKUE 3aa9d, BHISBISTh TPHUYNHHO-CIIC/ICTBCHHBIS
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJIOTMUECKUMH MIPOIIECCAMU U SBJICHUSIMH, J1€TIaTh
BBIBOJIbI ¥ IPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpakTU4YeCKue paboThl, COOJII0IATh
npaBuiia rpu padboTe ¢ y4eOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCIEPUMEHTAIBHBIMU
cpenctBamu, GOPMYTUPYs I€JIb HMCCIENIOBAaHUSA, AHAIU3UPOBATH TOJYYECHHbBIC
pe3yabTaThl U JENaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEIbCKON paboTe Mo OMOJIOTHH,
9KOJIOTUH W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TMOJYYCHHBIE  PE3yJNbTaThl HA  yYCHHUYECKHX
KOH(PEPECHITUSAX;

yYMEHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKa
¥ YeJIOBEYCCKUX pac, O MPUYMHAX, MOCIEACTBUIX W CIOCO0aX MPEeAOTBpAIICHUS
TII00ATBHBIX U3MEHEHUI B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied npodeccuoHaIbHON
NESTENHHOCTU B 00JIACTU OMOJIOTUH, SKOJIOTUH, PUPOIOTIONB30BAHMS, MEAUIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETCPUHAPHH, CEIHCKOTO0 XO3SAKCTBA, IHIIECBON
IIPOMBITIUICHHOCTH, YTIyONATh TO3HABATEIbHBI WHTEPEC, HAINPaBICHHBIA Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  MpOPeccCuu ©  TPOJOJDKEHUE
OMOJIOTUYECKOTO 00pa30oBaHUsl B OpPraHMU3AIUSAX CPEAHETO MPOGECCHOHAIBHOTO U
BBICIIIETO 0Opa30BaHUsI.
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TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIACC
Nen/m | HammeHoBaHMe pa3iesioB U TeM KouanyecTBo yacoB DJIEKTPOHHbIE
NporpaMMbl Bcero KoHTpo/bHBI IIpakTHyeckn (uugposbIe)
e padoThbI e padoThbI oOpa3oBaTe/ibHbIE
pecypcsl
1 Bbuonorus xak Hayka 1 https://resh.edu.ru
https://prosv.ru
2 JKuBBIC CHCTEMBI U UX U3yYCHHE 2 1 https://resh.edu.ru
3 buonorus kierku 2 0.5 https://prosv.ru
4 XuMHUUecKasi OpraHu3alust KIeTKU 10 1 https://resh.edu.ru
5 Ctpoenue u pyHKIIUH KICTKH 8 2 https://prosv.ru
6 OOMeH BelecTB U NpeBpalleHHe YHEPTUU B 9 1 https://resh.edu.ru
KJIETKE
7 Hacnencreennas ungopmanus u 9 0.5 https://prosv.ru
peanuzanus €€ B KIIETKE
8 JKn3HEeHHBI UK KIETKU 6 1 1 https://resh.edu.ru
9 Crtpoenue u QyHKIMH OPraHU3MOB 17 1.5 https://prosv.ru
10 Pa3MHOXeHMEe U pa3BUTHE OPTraHU3MOB 8 1.5 https://resh.edu.ru
11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U 2 0.5 https://prosv.ru
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HaCJIEACTBEHHOCTH 10 1 https://resh.edu.ru
13 3aKOHOMEPHOCTH N3MEHYHUBOCTH 6 1 https://prosv.ru
14 ['eneruka yenoseka 3 0.5 https://resh.edu.ru
15 Cenekiusi OpraHu3MOB 4 1 https://prosv.ru
16 buotexHonorus u cuHTeTUYECKAsk OHMOJIOTHS 4 1 https://resh.edu.ru
https://prosv.ru
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PesepBHOE Bpems

https://resh.edu.ru
https://prosv.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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11 KITACC

Nen/m | HammeHoBaHMe pa3eioB U TeM KoanuecTBo yacoB DJIeKTPOHHbIE
NPorpaMMsbl Bcero KoHTpobHBI IIpakTHyeckn (uudpossbie)
e padoThl e padoThbl oOpa3oBaTejibHbIE
pecypchbl
1 3apox/IeHue U Pa3BUTHE IBOTIOIIMOHHBIX 4 1 https://resh.edu.ru
NpeCTaBIeHUN B ONOIOTHH https://prosv.ru
2 MHuUKpO3BOTIONHSA U €€ PE3yIbTaThI 14 2 https://resh.edu.ru
https://prosv.ru
3 MaxkpoaBosonus 1 €€ pe3yabTaThl 6 https://resh.edu.ru
https://prosv.ru
4 [TpoucxoxaeHNe U pa3BUTHE )KU3HU Ha 15 1.5 https://resh.edu.ru
3emie https://prosv.ru
5 [TpoucxosxaeHue yenoBeKa — aHTPOIIOreHe3 10 1 1 https://resh.edu.ru
https://prosv.ru
6 DKOJIOTHs — HayKa O B3aMMOOTHOIICHUSX 3 0.5 https://resh.edu.ru
OpPraHW3MOB M Ha/IOPTaHU3MEHHBIX CUCTEM https://prosv.ru
C OKpYXarollei cpeaoi
7 Opranu3msel 1 cpefia OOUTaHUS 9 1.5 https://resh.edu.ru
https://prosv.ru
8 DKOJI0THs BUAOB U MOIMYJISAIUN 9 0.5 https://resh.edu.ru
https://prosv.ru
9 DKoJIorus COO0IIECTB. DKOJOTHUECKUE 12 0.5 https://resh.edu.ru
CUCTEMBI https://prosv.ru
10 Bbuocdepa — rimobanbHast sxocucTeEMa 6 https://resh.edu.ru
https://prosv.ru
11 YenoBek U OKpysKarolas cpeaa 6 https://resh.edu.ru
https://prosv.ru

47


https://resh.edu.ru
https://prosv.ru
https://resh.edu.ru
https://prosv.ru
https://resh.edu.ru
https://prosv.ru
https://resh.edu.ru
https://prosv.ru
https://resh.edu.ru
https://prosv.ru
https://resh.edu.ru
https://prosv.ru
https://resh.edu.ru
https://prosv.ru
https://resh.edu.ru
https://prosv.ru
https://resh.edu.ru
https://prosv.ru
https://resh.edu.ru
https://prosv.ru
https://resh.edu.ru
https://prosv.ru

12

PesepBHOE Bpems

https://resh.edu.ru
https://prosv.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5

48


https://resh.edu.ru
https://prosv.ru

IMPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K
PE3YJIBTATAMOCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TpeGOBaHUS K NPeAMETHBIM pe3yJbTaTaM OCBOEHHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero
oOpa3zoBaHus

1

ChopmupoBaHHOCTH 3HAHUK O MECT€ W POJNIM OHOJOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B (bopMUpOBaHUU COBPEMCHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHWU 3aKOHOB IIPUPOJIBI U
PEIICHNY )KU3HECHHO BaXKHBIX COIUAIBHO-ITUYCCKUX, IKOHOMUICCKUX,
HKOJIOTMYECKUX MPOOIIEM YeTIOBEUECTBA, a TAKXKE B PEIICHHH BOIIPOCOB
paIroHaIHLHOTO PUPOOTIOIH30BAHUS, B (dbopmMupoBaHUU
[IEHHOCTHOTO OTHOIICHHS K TPUpPOJE, OOMIECTBY, YEIIOBEKY; O BKIIAJIC

POCCHUICKHX U 3apYyOCIKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTHU

Bnanenne cucremoil 3HaHMH 00 OCHOBHBIX METOJaX HAy4HOTO
MO3HAHMSA, UCITIONB3YEMBIX B OMOJIOTMYECKUX HCCIEJOBAHHAX >KUBBIX
OOBEKTOB M OJKOCHUCTEM (ONHCaHHME, U3MEpEHHE, IPOBEJIECHUE
HaOroeHnil); crmoco0aMu BBISBICHHS W OLEHKM AaHTPOMOTEHHBIX
W3MEHEHUH B IIPUPOJIE.

VYMeHue BBIBUTATh TUIOTE3BI, MPOBEPATh MX IKCIIEPUMEHTAIEHBIMH
cpeactBamu, GOPMYJIHpYS IIeTb HWCCIEJAOBAaHWS, AaHAIM3HPOBATH
MIOJTyYCHHBIE PE3YJIbTATHI U JI€IaTh BBIBOIBI.

BbisiBieHHEe 3aBUCUMOCTH  MEXIY MCCIEIYyEMBbIMH BEJTUYHMHAMH,
0OBSCHEHHUE TOJTyYCHHBIX PE3YJIbTATOB M (POPMYIHPOBAHHUE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITI/II\/’I, T€OpI/Iﬁ " 3aKOHOB

YMeHue BiajeTb CHCTEMOW OWOJIOTMYECKUX 3HaHWH, KOTopas
BKJIFOUAET: OCHOBOIIOJIATalOIMe OWOJIOTHYECKUE TEPMHUHBI U TIOHATHS
(KM3Hb, KJIETKa, TKaHb, OpraH, OpPraHu3M, BUJ, MOIYJISALMS, SKOCUCTEMA,
ouorieHo3, Omocdepa; MeTaboIM3M, TOMEOCTa3, KICTOYHBI UMMYHHTET,
OuocuHTe3 Oenka, OWOMONMMEPBHI, JUCKPETHOCTb, CaMOPETYIIIIHS,
CaMOBOCIPOU3BE/ICHUE, HaCJIe/ICTBEHHOCTb, W3MEHUYUBOCTb,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

Ouonoruueckue Teopuu: kieroyHas teopus 1. IlIBanna, M.
[MIneitnena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHONO MMMyHuUTeTa Il
Opnux, 1.1. MeuHnukoBa, XpoMOCOMHas T€Opus HacieacTBeHHocTH T.
Moprana, 3akoH 3apojsiiieBoro cxoictsa K. bapa, sBomtornmonHas

teopuss Y. JlapBHHA, CHHTETHYECKas TEOPHUS DHBOJIIOLUHU, TEOPUS
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antpornoreHe3a Y. Jlapuna; teopusi Omoreornenoza B.H. Cyxkauéna;
yuenue H.M. BaBuioBa o meHTpax MHOroo0Opasus M MpPOUCXOXKJICHUS
KyJbTYypHbIX pacTeHuid, yuyenue A.H. CeepuoBa 0 mNOyTtax u
HaIpaBIICHUAX 3BOIONNH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IUHO00pa3us MOTOMKOB MEPBOTO MOKOJICHUS, PaCHICTIICHUS
MPU3HAKOB, HE3aBUCUMOIO HacleqoBaHusl npuszHakoB [. Mennens;
CIEIJICHHOTO HACJIeIOBaHUs TPU3HAKOB M HAPYIICHUS CICTUICHHS
resoB T. Moprana;, rOMOJOTMYECKMX psAIOB B HACIEICTBEHHOH
n3MeHunBoctd H.M. BaBunoBa; renermueckoro pasHoBecus JIx.
Xapou wu B. BaitaOepra; 3apoapimeBoro cxonactsa K. bapa;
Oouorenernyeckuii 3akoH J. ['exkens, @. Miomiepa);

MPUHIUIIBI (UUCTOTHI FTAMET, KOMIUJIEMEHTApPHOCTH);

npaBwia (MuHumyma FO. JInbuxa, SKOJIOTMYECKON MUpaMHUAbI YUCEIl,
OMOMAacChl U DHEPTHUH);

runote3bl (koanepBatHoil AWM. Onapuna, mepBuuyHOro OymboHa JIX.

Xonpeiina, mukpocdep C. Dokca, pudo3nma T. Uek)

YMmenue pemiaTtb IMMOUCKOBBIC OMOJIOTUYCCKHUE 3aJa4l; BBIABIIATH
IIPUIUHHO-CJICACTBCHHBIC CBA3HU MCXKOY HCCIIENYEMbBIMU
OHOJIOrMYECKUMU 06’B€KTaMI/I, mpoueccaMm MW ABJIICHHUAMU; JCJIATH
BBIBO/JIbI Y IIPOTHO3bI HA OCHOBAHWHU NOJTYUYCHHBIX PE3YJIbTATOB,

COCTaBJISAATb I'CHOTHIIMYCCKHUC CXCMbI CKPCHIMBAHUA JJI PA3HBIX THUIIOB
HaCJICJOBaHUA IPHU3HAKOB Y OPraHU3MOB, COCTaBJIATH CXEMBI IIEPEHOCA

BCHICCTB U DOHCPI'U B SKOCUCTEMAX (HGHI/I IIMTaHusA, ITUIICBLIC CeTI/I)

YMeHHe ycTaHaBIMBATh  B3aMMOCBSI3M  MEXAYy CTPOGHHEM U
(GYHKLIMSMU: OPraHOWJOB, KJIETOK pa3HbIX TKaHeW, opraHamu u
CHCTEeMaMH OpPTraHOB y pPAaCTeHWH, JXMUBOTHBIX M YEJOBEKa; MEXKIY
JTarnaMu 0OMEeHa BEUIECTB; dTallaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; TarlaMu HYMOPHOHAILHOTO Pa3BUTHSI; TEHOTUIIOM
u ¢enorunom, QeHotunoM U (akTopamu cpeabl OOUTaAHUS;
NPOLIECCAMH  JBOJIIOLMM;  JIBIDKYIIMMH CHJIAMH aHTPOIOIEHE3a;
KOMIIOHEHTaMHU Pa3IMYHBIX 3KOCHUCTEM U TPHUCIIOCOOJIICHUSIMH K HHUM

OpraHu3MOB

YMeHuUe BBIIENATh CYIICCTBEHHBIC PHU3HAKY:

CTPOCHHSI BUPYCOB, KJIETOK MPOKAPHOT U FYKAPHOT; OJHOKICTOUHBIX H
MHOTOKJICTOYHBIX OPraHU3MOB, BHOB, OMOTEOIIEHO30B, YKOCUCTEM MU
Oouocdepsl; CTPOEHUST OpPraHOB M CHCTEM OpraHoB pPacTEHUH,
’KHBOTHBIX, YEJIOBEKA; MMPOIIECCOB KU3HEACITEIILHOCTH, MTPOTEKAOIINX

B OpraHusMax paCTeHHfI, JKHUBOTHBIX H 4YCJIOBCKA, OHOJOrHYSCKUX
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mporeccoB: oOMmeHa BemiecTB  (MeTabonu3Mm), HHPOpMAIUH U
MpPEeBpaLICHHUS YHEPTHH, OpPOKEHHSI, aBTOTPO(GHOTO U TeTepoTpo(GHOTO
TUTIOB THTaHWs, (POTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a,
raMeTorene3a, dAMOpHOTeHe3a, TOCTIMOPHUOHAILHOTO  Pa3BUTHA,
Pa3MHOXKEHUS, WHIUBUYaTbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEeHE3a),
B3aMMOJICIICTBUSI TEHOB, TIeTepo3uca; JEHUCTBUH HMCKYCCTBEHHOTO
orOopa, CTaOWIM3UPYIOIMIETO, ABHXKYIIETO W  Pa3phIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aUIOMATPUIECKOTO0 U CHUMIATPUUIECKOTO
BUI000pa30BaHNUS; BIMSHHS ABMKYIIMX CHJI ABOJIOIMU HA TEHOGOH]
MOMYJISINK;, TMPUCTOCOOIEHHOCTH OPraHu3MOB K cpele OOWTaHus,
qyepeaoBaHus HaHpaBHCHHﬁ 9BOJJIIOLIMH, KpPYroBopoTra BCIICCTB U

IMOTOKAa SHEPIUH B S3KOCUCTCMAX

ChopMHPOBaHHOCTh YMEHHUS BBIICIATh CYIICCTBEHHBIC NPU3HAKH
BUPYCOB, KJIETOK MPOKAPHOT M 3yKAPHOT; OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX OPraHU3MOB, BHJIOB, OHOT€OIICHO30B M IKOCHCTEM;
0COOEHHOCTH IPOLIECCOB OOMEHA BEIIECTB M IPEBPALICHHS SHEPTUH B
KJIeTKe, (HOTOCHMHTE3a, IUIACTHYECKOTO W HSHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHHS, Ppa3BUTUS H
Pa3MHOXKEHHUS, UHJIMBUYaJIbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOI'€HE3a),
60pbOBI 32 CYIIECTBOBaHKE, €CTECTBEHHOT0 0TOOpa, BH1000pa30BaHus,
NPUCIIOCOOJICHHOCTH OPraHM3MOB K Cpele OOWTaHWs, BIMSHUS
KOMIIOHCHTOB 9KOCHCTEM, aHTPOIIOTCHHBIX U3MEHEHUI B 9KOCHCTEMaX
CBOCH MECTHOCTH, KPYrOBOPOTa BEILECTB M MPEBPAICHHUS SHEPTUU B

ounocdepe

YMmenue HUCIIOJIb30BaTh COOTBCTCTBYIOIIINC APTYMCHTHI,
6I/IOJ'IOFI/I‘16CKYIO TEPMHUHOJIOTUIO W CHMBOJIMKY JJI1 OOKAa3aTCIbCTBa
poACTBa OPraHU3MOB pa3HbIX CUCTCMATHYCCKUX TPYIIT; B3aUMOCBA3HU
OpraHusmMoB H CpCAbl 061/ITaHI/ISI; CANHCTBA YCJIOBCUCCKUX pPacC;
HeO6XOI[I/IMOCTI/I 340pOBOTO o6pa3a JKU3HH, COXpPAHCHUA pa3Hoo6pa3I/I$1
BHUJOB MW OBKOCHUCTEM KaK YCJIOBHUA COCYHICCTBOBAHHA IIPUPOABI U

YCI0BCUCCTBA

YMeHHe KpUTHYECKH OLEHHBATh HH(POpPMAIUIO OHOJIOTHYECKOTO
COJICpKAaHUS; HMHTEPIPETUPOBATh 3TUYECKHUE ACTCKThl COBPEMEHHBIX
UCCIIC/IOBAaHW B OHWOJOTMH,  MEIWIMHE,  OHOTEXHOJOTHH;
paccMaTpuBaTh rio0abHBIC IKOJIOTHUECKUE poOIeMbI
COBpEMEHHOCTH, ()OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

IIO3HUIIHIO
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HEPEYEHD 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

buonorusa xak HayKa. ’KuBkle cucTeMbl U BX HU3YUYCHUC

1.1

CoBpemeHHass OHWONOTHST — KOMIUIGKCHAsi HayKa. DBHOJIOTMYECKHWE HayKd W
n3ydaemble UMH mpoOiembl. DyHIaMeHTaIbHbIC, MPUKIATHBIE U TOUCKOBHIE
Hay4yHbI€ UCCIIEI0BAaHUS B OMOJIOTHH.

3nadyenne Ouonorud B (OPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizaHHbie ¢ Ouonorueil. 3HaueHUE OUOJOTUHU B
MPAKTUYECKONH JEeATENbHOCTH YeJIOBEeKa: MEAUIIMHE, CEIIbCKOM XO3SHCTBE,

MIPOMBIIIIJIEHHOCTH, OXpaHe IPUPO/IbI

1.2

KuBble cucTeMBI Kak mpeaMeT u3ydeHusi ouosioruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XUMHUYECKOTI'O COCTaBa, JUCKPETHOCTb W LEJIOCTHOCTb, CIOKHOCTh U
YHOPSAIOYEHHOCTh CTPYKTYpBHlI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTh, K3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHM3alMM KUBBIX CHCTEM: MOJIEKYJIAPHBIA, KIETOYHBIN, TKAaHEBBIH,
OpraHu3MEHHBIMH, MOMYJISUHOHHO-BUI0BO, 9KOCHUCTEMHBIN
(6buoreonenoruueckuii), OmochepHsiid. Ilporecchl, MPOUCXONANIUE B KUBBIX
cucteMax. OCHOBHBIC TpHU3HAKH >XKUBOTO. JKM3Hb Kak (opMa CyIIECCTBOBAHUS

MaTepuu

1.3

Metoner Oumosnormdeckod Hayku. HaOmronenwe, u3MEpeHHE, OSKCIEPUMEHT,
cucrteMarusanus, wmertaaHanu3. lloHsTMe O 3aBUCMMON M HE3aBUCHUMOMU
nepemeHHou. [InanupoBanue skcnepuMenTa. [loctaHoBKa W MpoOBEpKa TUIMOTES.
HyneBas rumnore3a. Ilonstue BBIOOpKM U €€ JOCTOBEpHOCTh. Pa3dpoc B
Ononorndecknx AaHHbIX. OIlEHKa JOCTOBEPHOCTH IOJYYCHHBIX PE3yJIbTATOB.
[IpyuunHbl KMCKaXeHUsT pe3yJbTAaTOB 3KcIepuMeHTa. lloHsATHE cTaTucTUYecKoro

TECTa

Knerka kak Omonorudeckas cucrema

2.1

Knerka — cTpykTypHO-(yHKIMOHANIbHAsT €JUHULA >KUBOTO. VICTOpHS OTKpBITHSA
kinetkd. Pabotel P. I'yka, A. JleBenryka. Knerounass teopus (T. LlIBann, M.
neiineH, P. Bupxos). OcHOBHBIE IIOJIOKEHUSI COBPEMEHHOM KJIETOUHOM TEOPHUH.
Metoabl  MOJEKYJISIpHOW M KJIETOYHOW  OHMONOTMH:  MHUKPOCKOIHS,
xpomarorpadusi, 3mekTpodope3, METOJ] MEUEHBIX aTOMOB, IU(epeHIaTIbHOe

HEeHTpU(yrupoBaHne, KyJIbTUBHPOBAHNE KIETOK

2.2

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPAMHUKPO3JIEMEHTHI. Bona u

et POJIb KaK pacTBOPUTCIIA, p€arcHra, y4aCTUC B CTPYKTYPUPOBAHUH KIICTKH,
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TETUIOperyairu. MuHepanbHbIe BEIECTBA KIETKH, UX Ouoornueckas posib. Ponb
KaTHOHOB M aHHMOHOB B KJIETKE.

buonornueckue mnonumepbl. benku. AMHHOKHCIOTHBI cocTaB  OEJKOB.
CrpykTypsl OenkoBoi Mousiekyibl. [lepBuuHas cTpykTypa Oenka, MENTHIHAS
CBs3b. BTOpuWuHas, TpeTUYHas, UYETBEPTHUYHAS CTPYKTYphl. JleHaTyparms.
CgoiictBa 6enkoB. Kmaccudukamnus 6enkos. buonornueckue GpyHKIUHA OEIKOB.
VYrneBoasl. MoHOCaxapuapl, AWCaXapHbl, OJIUTOCAXAPHUIBI W TIOIHCAXAPHIBL.
OO0muit mnaH CcTpoeHUS W (PHU3UKO-XUMHUYECKHE CBOMCTBA  yTIJICBOJIOB.
buonorudeckue GpyHKINUN yrIeBOIOB.

Jlumuaer. T'wapodunsHO-THApOdPOOHBIE CcBOMcTBA. Kiaccudukarus Tunmumos.
Tpurnuuepunsl, ¢ochoaunuabl, BOCKH, CcTepoubl. buonornueckue QyHKIMH
munuoB. OO0IIKe CBOHCTBA OMOIOTHYECKMX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH
K CaM03aMbIKaHUIO, TIOTYTPOHUIIAEMOCTb.

Hyxkneunosbie kucnotel. JIHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIIOT.
Hyxneotuapl. [punmun xommementapuoctu. Ilpasuno Yapradda. Crpykrypa
JHK — nBoitHas ciupans. MectoHaxoxaenue u ouonorunueckue ¢pynkmmu JJHK.
Buast PHK. ®yuknuu PHK B knetke.

Crpoenne ™oJekysibl AT®. Makpospruueckue cBsi3u B Mmoisiekyine ATO.
buonoruueckue @pynkunu AT®. BoccraHOBIEHHbIE TIEPEHOCUNKU, UX (PYHKIIUH B
kierke. CekBenuponanue JJHK.

CrtpyktypHast Ouoiorus: OHOXuUMHUYECKHe U Ouodu3mueckne UCCIeqOBaHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbI OMOMOJIEKYI

23

Tumbl  KJIETOK: dyKapuoTH4ecKas W  TNpokapuotuieckas. CTpyKTypHO-
(GyHKIMOHATIBLHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuotTuueckoil kierku. KierouHas cTeHka OakTepuil M apXxew.
Oco0eHHOCTH CTpOEHUSI TeTepOTpOoPHOM M aBTOTPO(HON MPOKAPUOTHUECKHUX
KJIETOK. MecTOo M poJib MPOKapHoOT B OUOIIEHO3aX.

Crpoenre u (yHKIIMOHHPOBAHHE DYKAPHOTHUECKOW KieTKH. llmazmaTmueckas
MeMOpaHa (Tua3manemma). CTpykTypa miaazMaTudeckod MeMOpanbl. TpaHcmopT
BEIIECTB Uepe3 IUIa3MaTHYEeCKyl0 MeMmOpaHy: maccuBHbIN  (auddysus,
obneruénHast muQQy3us), aKTHBHBIA (NEPBUYHBIA W BTOPUYHBIA aKTHBHBIN
tpancnopt). Ilomymponumaemocts MeMOpanbl. Pabota HaTpuii-kaameBoro
Hacoca. DHAOIMTO3: MUHOLUTO3, ¢aronuro3. Dk3ouuTo3. KieTouHas creHka.
CtpykTypa v PyHKIIUU KJIETOYHON CTEHKH pACTEHUM, TPUOOB.

Huromnnaszma. I[urozons. Lutockener. JIBmxkeHue mutommiasmbl. OpraHousl
kineTkd. OpHOMEeMOpaHHBIE OPraHOMABI KIETKU: SHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'ompmxu, TU30COMBI, UX CTpoeHHEe U (yHKIUU. B3auMocBs3b

O0JIHOMEMOpaHHBIX OPraHOUAOB KiIEeTKH. CTpoeHHe TpaHYJSPHOIO PETHKYIIyMa.
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Cunte3 pactBOopuMbIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [magkuit
(arpanymsipHBI) SHAOIUIaA3MAaTHYECKUNH peTUkyiayM. CekpeTopHas (QyHKIUS
anmapara ['onsmku. TpancnmopT BemiecTB B KIETKe. Bakyolln pacTHTENbHBIX
kietok. Kierounslii cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUBI KJIETKA: MUTOXOHAPUU, TUTACTUIBIL.

Crpoenne u (yHKIMM MUTOXOHAPUN U TuiacTuf. llepBUuHBIE, BTOPUYHBIE U
CIIOXKHBIE  IJIACTUABI  (OTOCHHTE3UPYIOMIMX  J3YKapHOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, IEUKOTUIACTHI BBICIIUX PACTECHUM.

HememOpannble opranouspl kinetkn CrpoeHne M (QyHKIMH HeMeMOpaHHBIX
opraHoujioB kjeTtku. Pubocombl. MukpodunameHTsl. MpllieuyHble  KIETKH.
MuxkpotpyOouku. Krerounsiii mentp. CTpoeHue M JBUXKEHUE JKI'YTHKOB U
pecHuuek. MUkpoTpyOOUKH UTOIUIa3MblL. LleHTprosb.

SAnpo. ObGonouka spa, XpOMaTWH, KapHOIUIa3Ma, SAPBIIIKH, X CTPOCHHUE U
¢bynkuuu. SnepHblii O6enkoBblii Matpukce. [IpocTpaHCTBEHHOE pacmoNOKEHHE
XpoMocoM B UHTep(a3HOM siipe. benku XpoMaTuHa — THCTOHBI.

Knerounsle BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JYKapuoT

(pacTuTeNnbHOM, )KUBOTHOM, IPUOHOIN)

24

AccuMuISIMS. M JUCCUMMIISIUSL — JIB€ CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(PHBIA U TeTepoTpOdHBIN. YdacTHe KHUCIOpoaa B OOMEHHBIX
mpoueccax. OJHepreTuueckoe obecrnieueHue KieTku: mnpespamieHnue AT B
oOMeHHBIX Tporeccax. DOEepMEHTATUBHBIM XapakTep peakiuil KIETOYHOTrO
Metabomm3ma. DEpMEeHTH, UX CTPOCHUE, CBOWCTBA W MEXAHU3M JICHCTBHS.
Kodepmentsl. OTnmnuns GepMEHTOB OT HEOPTraHWUYECKUX KaTaau3atopoB. benku-
aKTHUBATOPbl M OEJKU-UHTUOUTOPHL. 3aBHCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peaxiuii OT pa3IuYHBIX (PaKTOPOB.

[lepBuuHbIl CcHHTE3 OpraHMyecKux BemecTB B KieTtke. dorocunrte3. Ponb
XJIOpOIJIACTOB B Tpomecce ¢orocuHTe3a. CBeToBas W TEMHOBas (asbl.
[MponykTuBHOCTE (PoTOCHHTE3a. BimsHHME pazmTuYHBIX (PAKTOPOB HA CKOPOCTH
(doTocunTe3a. 3HaueHue (HOTOCHUHTESA.

XeMmocuHTe3. PazHooOpasue opraHu3MOB-XeMOCUHTETUKOB: HUTPUDUIIUPYIOLIHE
OakTepuu, Keyne3o0akTepun, cepoOaKTepuu, BOJOPOIHBIC OaKkTepwu. 3HAYCHHE
XEMOCHHTE3a.

AHa’poOHble opraHu3Mbl. Buabsl Opoxxenus. [IpoaykTel OpoxeHHS U HUX
WCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHbIE MUKPOOPIaHU3MbI KaK OOBEKTbI
OMOTEXHOJIOTHU M BO30YIUTENU OOJIE3HEMH.

AdpoOHBIE OpraHu3Mbl. JTambl dHEpreTuyeckoro oomeHa. IloaroToBuUTENbHBIN
stan. ['ukonn3 — 6ecCKUCIOpOAHOE pacUIeIIEHUE TIIOKO3bI.

buosiornyeckoe OKHUCICHWE, WIW KJIETOYHOE JbIxaHue. Pojib MUTOXOHApPHUI B
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nporueccax OHMOJIOTUYECKOT0 OKHUCJICHUSI. Huxnnueckue peaKIuH.
OxucnurensHoe (ochopunuponanue. [IpeumyiecTBa a3poOHOro myTH oOMeHa

BEIECTB Mepes aHadpoOHBIM. DD PEKTUBHOCTH IHEPTETHUECKOro 0OMeHa

2.5

Peakuuu maTtpuuyHoro cuHte3a. [IpMHIMI KOMIUIEMEHTApPHOCTH B pEAKLUAX
MaTpUYHOTO CUHTE3A. Peanuzanus HACJIECTBEHHOMN UH(pOpMaLIUK.
I'enernueckuii ko, ero cpoiicTBa. Tpanckpumnius — Marpuunblii cuHTe3 PHK.
[IpyHUMIBI ~ TPaHCKPUIILIMK:  KOMIUIEMEHTapHOCTb,  aHTHUIAPAJIEIbHOCTD,
aCUMMETPUYHOCTh. TpaHcisiuuss u e€ sranel. Yyactue TpaHcnopTtHeix PHK B
O6uocunrese Oenka. YcinoBus OmocuHTe3a Oenka. KoaupoBaHue aMHHOKHCIIOT.
Pons pubocom B OrocuHTe3e Oemka.

Opranu3zanus reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTUBHOCTH F€HOB Y
npokapuot. ['mmore3za onepona (®. XKakob, XK. Mano). Perymsmust oOMEHHBIX
IpoLeccoB B KieTke. KieTounslii romeocTas.

Bupycbl — HekneTouHble (OpMBI KU3HM U OOJHMraTHele mapasuTsl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTepruoQaros.

Bupycupie 3a0oneBaHus 4YenoBeKa, KUBOTHBIX, pacrenuit. CIIN, COVID-19,

conuaJIbHbIC U MCIUITUHCKHUC HpO6HCMLI

2.6

Knerounslii 1nukn, ero mnepuoasl U peryimsuus. HMuatepdaza u  mMutos.
Oco0eHHOCTH TIPOLIECCOB, MpOTEKaIuX B HHTepdase. [loaroroBka KIeTKH K
nenenuto.  Ilpecunrernueckuit  (MOCTMUTOTUYECKHM), CHHTETUYECKUM U
MMOCTCUHTETUYECKHH (MPEMHUTOTHUECKHIA) IEpUOAbI HHTEP(hA3HI.

Marpuunsiii cunte3 [IHK — penmukanus. [lpunmuner perummkanuu  JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIA CHUHTE3, aHTUNAPALIEIHHOCTD.
Mexanusm permkanun JJHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomeps! u
TenoMepaza. XpPOMOCOMHBIA HabOp KIETKM — KapuoTuml. JIurmougHelii u
TaruIOWIHBI  HAOOpPBI XpoMocoM. ['omosormuHbie XpoMocombl. [lojoBbIe
XPOMOCOMBI.

Henenne kietku — muto3. CTaauu MUTO3a U MPOUCXOJSIINE B HUX MPOLECCHI.
Tunel muto3a. KapuoknHe3 M 1UTOKMHE3. buonormuyeckoe 3Hauy€HUE MHUTO3A.
Perymsiimss  mutoTHueckoro mukina KiaeTkd. [Iporpammupyemas KiaeToudHas
rudesnp — anomnTos.

DyHKIIMOHAIbHAsA TCHOMUKA

OpraHI/I3M Kak OHOJIOTHMYECKas CUCTEMA

3.1

OOHOKIIETOYHBIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHU3MBbI u
MHOT'OTKaHEBbIE OPraHU3MBI.

@opMbl  pa3MHOMKEHUS OPTraHM3MOB: Oecrosnoe (BKJIIOYash BETreTaTHMBHOE) H
noysioBoe. Buasl  Oecrnonoro  pasMHOXKEHMs: [MOYKOBAHMUE,  CIIOPYJISLMS,

(parmeHTanys, KIOHHPOBAaHHE.
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[TonoBoe pa3zmuosxenue. [lonoBeie KIeTKU, Uiu rameTsl. Meito3. Craguu Meiio3a.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonoruueckuii cMpIci Meiio3a
1 IIOJIOBOTO Iporiecca. Meo3 1 ero MeCTO B JKU3HEHHOM IIMKJIE OPraHU3MOB.
IIpenzaponpimeBoe paszButue. ['ameroreHes y >KUBOTHBIX. [IOJOBBIE Kene3sbl.
OOpa3oBaHue W pa3BUTHE TMOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
Crtpoenue mnojoBbIX KieToK. OIJIOJOTBOPEHHE W SMOPHOHAIBHOE pa3BUTHE
KUBOTHBIX. CTIOCOOBI OTUIOIOTBOPEHHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WnauBuayansHoe pa3BuTue opraHu3moB (oHToreHes). Cramum 3MOpuoreHesa
KHMBOTHBIX (Ha mpumepe JrymkH). Ipobnenue. Tunsl npodnenus. OcobeHHOCTH
NpoOJieHNs MIICKOMUTAIOMIUX. 3apOobIIlIeBble JUCTKH (TacTpyssius). 3akiaaka
OpPraHOB M TKaHEW W3 3apOJbIIIEBBIX JIMCTKOB. B3auMMHOE BIUSHHE YacTel
pa3BUBAIOIIECTOCS 3apofplia (IMOpUOHATBHAS WHAYKIUSA). 3akiajka IUTaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJbTal HEPApXUYECKUX B3aMMOJAECHCTBHI I'€HOB.
Bnusaue Ha >MOpHOHaNBbHOE pAa3BUTHE PA3TUYHBIX (DAKTOPOB OKpYKArOIIEH
Cpebl.

Poct u pazBurtue xxuBoTHBIX. [locTaMOpronanbHbIil nepuoa. Ipsmoe u Henpsimoe
pasButue. PazButue ¢ Mmeramopdo3oMm y OECIO3BOHOYHBIX M I1O3BOHOYHBIX
KUBOTHBIX. bHojormueckoe 3HaYe€HUE NPSIMOrO U HEMPSIMOTO Pa3BUTHUSA, HX
pacnpocTpaHeHue B mnpupoze. Tumbl pocTa >KMBOTHBIX. DakTOpbl perysuuu
pocTta SKMBOTHBIX M uenoBeka. CTaauu MOCTIMOPHOHAIBHOIO DA3BUTHUS Y
KUBOTHBIX U 4esoBeKa. [lepuonbl oHTOreHe3a yenoBeka.

Pasmuoxxenne wu passButue pacteHuil. ['ametodur m cmopodpur. Meiio3 B
KU3HEHHOM IMKIIe pactenuil. (OOpa3zoBaHue crmop B TMpoIecce Meio3a.
l'amerorenes y pacrenuil. OIUIONOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
Opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHNUE Y IBETKOBBIX pacTeHUi. OOpa3oBaHue u

pa3BuTHE ceMeHH. MeXaHU3Mbl PEeryJILUN OHTOT€HEe3a Y PaCTeHHUM U dKUBOTHBIX

3.2

Uctopust craHOBiEeHHMST W pa3BUTUA TEHETUKH Kak Hayku. OCHOBHBIC
TEHETUYECKUE TOHSTHS U CUMBOJIbL. ['OMOJIOTMUYHBIE XPOMOCOMBI, AJlJICIbHBIC
T€Hbl, AJIbTEPHATUBHBIC MNPU3HAKHU, JOMUHAHTHBIA M PELIECCUBHBIN MPHU3HAK,
TOMO3HUTOTa, TETEePO3UTOTa, YHCTasl JUHUSA, THOPUABI, TEHOTHUI, (EHOTHII.
OCHOBHBIE ~ METOJBl  TCHETHUKU: THOPUIOJIOTHUECKUHM,  IUTOJIOTUYECKUM,

MOJIEKYJISIPHO-T€HETUYECKU I

33

Mounorubpuanoe ckpemuBanue. [lepBoiii 3aKkoH MeHens — 3aK0H eIMHO00pa3us
ruOpuI0oB TIepBOTO TOKONIeHMs. [IpaBwio pomuHHMpoBaHus. BTopoit 3akoH
MeHnnenss — 3akOoH paclIelUIeHUs MpU3HAKOB. LluTosiormdeckue OCHOBBI
MOHOT I/I6pI/I,Z[HOF0 CKpCIIMBaHUA. I'unore3a 4UCTOTHI raMeT.

AHnanuzupyroiee ckpemuBanue. [IpoMexyTOUHBIH XapakTep HaciaelI0BaHUsI.

PacmenﬂeHHe IIPHU3HAKOB IIPHU HCIIOJIHOM JOMHUHUPOBAHHH.
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JurnbpunHoe ckpermmBanue. Tpetuii 3akoH MeHzenss — 3aKOH HE3aBUCHUMOTO
HacjaeOBaHUS  TpPHU3HAKoB.  [luTomormueckwe  OCHOBBI  JAUTHOPHIHOTO
CKpEIIMBaHMUS.

CuemnnienHoe HacienoBaHue npusHakoB. Paboter T. Moprana. CremsieHHoe
HACJIEIOBAHUE TE€HOB, HAPYLICHUE CLEIUIEHUS MEXAY TI'eHaMH. XPOMOCOMHAs
TE€OpHs HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHHW3M OIpPENENEHUs MOoJa. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIii U reTeporaMeTHblid 1oji. ['eHeTndeckas
CTPYKTypa IIOJOBBIX XpOMOCOM. HacnenoBaHue IpU3HAKOB, CLEIUICHHBIX C
TOJIOM.

I'enoTun kak uenoctHas cucrema. [lneioTponuss — MHOXKECTBEHHOE JCHCTBHE
refa. MHOXECTBEHHBIN ajienu3M. B3auMopaelcTBue HeaUICIbHBIX T'€HOB.

Kommnemenrapaocts. Onuctas. [lonumepus

34

B3aumogpeiictBue reHoTHNA U Cpebl ipy hopMUpoBaHuU (eHoTuna. I3MEeHYMBOCTH
npu3HaKoB. KadecTBEHHbIE W KOJMYECTBEHHBIC MPHU3HAKH. BUABl M3MEHYMBOCTH:
HEHACJICJACTBEHHAS M HACJICACTBCHHAS.

MoudukaimonHas ~ U3MEHYUBOCTD. Ponb  cpemst B dopmupoBaHumn
MOIM(UKAIMOHHOW M3MeHYMBOCTH. HopMma peakituu npu3Haka. BapuammoHHbIH psif
n BapuanoHHas kpuBass (B. HWoranncen). CpoiictBa MOAM(PUKAIMOHHOMN
HM3MCHYMBOCTH.

I'enoTunmyeckas n3mMeHYMBOCTh. CBOMCTBA T€HOTUIINYCCKON M3MEHUYMBOCTH. Buapl
TCHOTHITMYECKON N3MEHUMBOCTH: KOMOWHATHUBHAS, My TallHOHHAS.

KoMOunaTtuBHass W3MEHYMBOCTh. Melo3 ©  TOJIOBOM TpoIlecC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JaHUHU
TeHETUYECKOT0 Pa3HO00pasus B Mpe/iesiax OJHOTo BU/IA.

MyTanoHHass "3BMEHYMBOCTh. BHIIbI MyTaluii: reHHbIE, XpPOMOCOMHbBIE, T€HOMHBIE.
CrioHTaHHBIE W HMHIYUMPOBAaHHBIE MYyTallMU. SIEpHBIE U IUTOIIA3MATUYECKHE
MyTauuu. COMaTHYECKUE U MOJIOBbIE MyTaluu. [ [pudrHbI BOSHUKHOBEHHSI My TaLIAH.
Mytarensl M HMX BIHMSHHE Ha OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAalMOHHOTO
mporiecca. 3aKOH TOMOJIOTHYECKUX PSIOB B HacleacTBeHHOW m3MmeHunBocTH (H.M.

Basunos). BHesinepHast ”3MEHUMBOCTh M HACJIEICTBEHHOCTh

3.5

Kapuotun 4denoseka. MexayHapoaHas mporpaMMa HCCIEAOBaHUS T€HOMA
yenoBeka. MeToabpl  M3y4yeHUsT T[EHETMKH  YeJIOBEKa: TIE€HEaOTMYEeCKHil,
OJIN3HELIOBLIN, IIUTOTreHETHUECKHH, MOMYJISIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKUI. CoBpeMeHHOE onpeaeneHue TCHOTHUIIA;
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHUCJIE C ITOMOUIBIO
[1lIP-anamu3a.  HacnencrBeHHble — 3a00JIeBaHMS  4YCJIOBEKAa. [ €HHBIE |

XPOMOCOMHBIE 0oJie3Hn yeJIOBEKA. boneznu c HaCJICICTBEHHOU
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nIpeaApacoJIOKCHHOCTBIO. 3HaueHue MGI[I/IL[I/IHCKOI\/'I TCHCTUKHU B NPCAOTBPAILLICHUN

M JICUEHNH TeHETHYECKHX 3a00ieBanuii yenoBeka. CTBOJIOBBIE KIETKH

3.6

JomecTukanus v cenekuus. 3apoKIeHUe CEeIeKIUU U JoMecTukanuu. Yuenne H. .
BaBuioBa 0 HEHTpax MPOMCXOXAEHUSI U MHOrooOpa3us KyJbTYPHBIX PACTEHHH.
Posnp ceneximu B coO3qaHUU COPTOB pacTeHUH M MOpoJ *KHUBOTHHIX. CopT, mopoza,
TaMM. 3aKOH TOMOJIOTUYECKHX PSAIOB B HACIEACTBEHHOM u3MeHunmBoctn H.M.
BaswuioBa, ero 3nadueHue 15t CEJIEKIIMOHHON pabOTHI.

Metoapl  ceneKIMOHHOW palboThl. VCKycCTBEHHBIH OTOOp: MAacCOBBIA U
WHAUBUIYalbHbIM.  DTambl  KOMOWMHAIMOHHOM  cenekuuu.  McnblTanue
MPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUINY C TOMOIIBIO OIICHKH
(eHoTHUIIa TOTOMCTBA M OTOOP 10 T'€HOTHUITY C nomolkko aHanuza JHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEICKIIMOHHOM paboThl. PannannoHHbIi 1
XMMHUYECKMI MyTareHe3 KaK HWCTOYHHMK MyTalMid Yy KyJbTYpHBIX (opMm
opraHu3moB. lMcnonb3oBaHHE TEHOMHOI'O pPENAKTUPOBAHMS U METOJIOB
pexomOuHanTHbIX JIHK ns momyueHus ucxonHoro Marepuaia i CeIeKIUu.
[Nomyyenne mnonuruionioB. BHyTpuBHmoBas ruOpuau3anus. bimskopoacTBeHHOE
CKpelIMBaHue, WM HHOpUAMHr. HeponcTBeHHOe CKpellMBaHHWe, WM ayTOPUIUHT.
I'erepo3uc n ero npuumsbl. Vcnonb3oBaHue rereposuca B cenekumu. OtaanéHHas
ruOpumm3anus. [lpeogonenne Oecruiomust MEXBUAOBBIX THOpWAOB. JloCTrkeHus

CEJICKLIMY PACTEHUM U KUBOTHBIX

3.7

OOBEKTHI, UCHIOIb3YEMbIe B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBbIE KYJIbTYpHI,
MHUKPOOPraHM3MBbl, HUX  XapaKTepUCTHKA. TpaauiMoHHass  OMOTEXHOJIOTHMS:
xJieboneueHne,  MOJydyeHHE  KHUCJIOMOJIOYHBIX  MPOJYKTOB,  BUHOJEINIHE.
MukpoOuonornueckuii  cunte3. OOBEKTh MUKPOOHOIOTMYECKUX TEXHOJIOTH.
IIpousBoacTBo  Oeska, aMMHOKHMCIOT M BHTAaMHMHOB.  VICKycCTBEHHOE
OIUIOJOTBOpPEHHUE. PEKOHCTpYyKIMS SMIEKIETOK W KIOHMPOBAHUE JKUBOTHBIX.
Meron TpaHCIUIaHTALNN SAEP KIETOK.

XpoMOCOMHass W TeHHas HWHXeHepusa. VICKyCCTBEHHBIM CHUHTE3 TI€Ha W
KoHCcTpyupoBanue pexkomMOuHaHTHBIX JIHK. J[locTmkeHus W mepCHeKTHBBI
XPOMOCOMHOM W TEHHOM HWHXXEHEPUU. MeEIUIMHCKHEe OMOTEXHOJIOTHH.

Hcnonp3oBaHue CTBOJIOBBIX KIIETOK

Cuctema u MHOTOOOpa3ne OPraHNuecKoro Mupa

4.1

buonornueckoe  pazHooOpasue  opranusmMoB.  CoBpeMeHHass  cUCTeMa
OpraHudeckoro wmwupa. I[IpuHIMNB Kiaccuuranuu opraHu3MoB. OCHOBHBIE
CHUCTEMAaTUYECKUE TPYIINbl OPraHU3MOB.

Oco0OeHHOCTH CTPOCHHUS M >KU3HENEATEIHHOCTH OJHOKIETOYHBIX OpPTaHH3MOB.
bakrepuu, apxeu, oAHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHbIE BOJOPOCIH, IPYrHe

IIPOTHUCTHI. KomonunanpHeie OpTraHHU3MBI. I[BI/DKCHI/IG OOHOKJICTOYHBIX OPTraHU3MOB:
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amE€OoMIHOE, )KTYTUKOBOE, PECHUYHOE. 3allUTa Y OJHOKJIETOYHBIX OPraHU3MOB.

PaSI[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPTraHU3MOB. Takcucol

4.2

MHorokjerounble  pacTeHus.  B3auMOCBSI3b  4YacT€d  MHOTOKJIETOYHOIO
opranu3ma. TKaHU, OpraHbl U CUCTEMBl OPraHOB MHOTOKJIETOYHOTO OpraHM3Ma.
OpranusMm kKak eauHoe 1enoe. TkaHu pacTeHUid. THIbI PaCTUTENbHBIX TKAHEWU:
oOpasoBarenbHas, TIOKPOBHAs, IMPOBOJSIINAS, OCHOBHAs, MEXaHHWYECKas.

OcobenHoctu cTpoeHus, GyHKIIUNA U PACTIONIOKEHHS TKAaHEeH B OpTaHax pacTeHUI

4.3

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHUi. YHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. /[BUskeHue MHOIOKJIETOUHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornonieHne BOXBI, YIVIEKMCIOTO Tra3a M MHHEPAIbHBIX BELIECTB
pactenusiMu. Jpixanue pactrenuid. Juddysus razoB yepes MoBEpXHOCTh KIETKU.
TpancnopTHele cHUCTEMBbl pacTeHMil. Bpiienenume y pactenuid. 3ammra  y
MHOTOKJIETOUYHbIX pacTteHuil. Kyrtukyna. CpencrtBa macCUBHOM M XMMMUYECKOM
3amuUThl. DUTOHIUABL.

PasgpaxxumocTes M perynsuus y OpraHu3moB. PasgpakmMocTe W perynsuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie BCIICCTBA U UX 3HAYCHUC

4.5

MHOroKJIETOYHbIE  KMBOTHBIE.  B3auMOCBS3b  4YacTeél  MHOTOKJIETOYHOIO
opranuszma. TKaHM, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranmsm kak enuHoe 1enoe. ['omeoctas. TkaHM )KMBOTHBIX M YeJIOBEKA. THIIBI
JKUBOTHBIX TKaHCH: SIUTC/IMAIbHAA, COCIWHUTCIIbHAA, MbIIICUHAsA, HCPBHAasd.
OcoOenHoctu cTpoeHHs, (YHKIMA UM paACHONOKEHHUS TKaHEH B oOpraHax

JKHUBOTHBIX U YCJIOBCKa

4.6

OpraHbl ¥ CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Omnopa Tena opraHu3moB. CKeNleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIii U BHyTpeHHMI ckeneT. CTpOEHHUE U THUIIbl COEIUHEHUS
KOCTEH.

I[BI/I)KCHI/IG MHOTOKJICTOYHbLIX JKHWBOTHBIX. HI/ITaHI/Ie JKUBOTHBIX. HI/ITaHI/IG
MMO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue XUBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
JIErOYHOE IBIXaHHE.

JIpixaHue TO3BOHOYHBIX J>KMBOTHBIX. OBOJIIOIMOHHOE YCIOXHEHUE CTPOCHUS
JIETKUX MO3BOHOYHEBIX JKUBOTHBIX. I[LIX&TGJ'II)HB,H CUCTEMA 4YCJIOBCKA. MCX&HI/ISM
BEHTWIALIMM JIETKUX Y NTUL W MICKONUTAIOUMUX. TpaHCIOpT BEUIECTB Y
Opranu3MoB. TpaHCHOPT BeIIeCTB y >KMBOTHBIX. KpoBeHOCHas cuctema u e€
opranel. KpoBeHOcHas  cucTemMa  TO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpOBOOOpAIICHHsI. DJBOJIOIMOHHBIC  YCIOKHEHHUS CTPOSHUS KPOBEHOCHOM
CUCTCMBbI ITO3BOHOYHBIX XHMBOTHBIX. BLI,Z[GJICHI/IC y OpF AHU3MOB. BLIILeJICHI/Ie y
#KUBOTHbIX. CokparutenbHble Bakyosid. Oprasbl BbiaeneHus. CBs3b IOJOCTH

TeJla C KPOBEHOCHOM M BBIICIIUTEIIBHON cUCTEMaMHU. BhijiesieHre y MO3BOHOYHBIX
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KUBOTHBIX. 3alIMTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI W HX
MIPOM3BO/IHBIE.

PazmpaxxuMocCTh U perymsus y OpraHu3MoB. Pa3ipakuMOCTh y OJTHOKJIETOYHBIX
opranu3zMoB. Takcuchl. PazapaXuMOCTh W peryyisauusi y MHOTOKJIETOUHBIX
pactenuil. PocToBble BeliecTBa u MX 3HaUYEHHE.

HepBHas cucrema u peduieKTOpHasi peryssiiys Y MHOTOKJIETOYHBIX JKHBOTHBIX.
HepBHas cuctema u €€ oTaenbl. DBONOMNOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CHCTEMBI y KHUBOTHBIX.

Pazpabotka anroputMoB u mnporpamMm s 3ddexkTuBHON (HyHKIMOHATBEHON
aHHOTAIlMM  TEHOMOB,  TPAaHCKPUITOMOB,  INPOTEOMOB,  MeTabOJIOMOB

MHKPOOPTraHU3MOB, PACTEHHM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Oprasbl ¥ CUCTEMbI OPraHOB YeoBeka. OTAesbl TOJJOBHOTO MO3ra MO3BOHOUHBIX
KUBOTHbIX. Pedrnexc u pednexropnas nayra. besycnoBHble U YCIOBHBIE
peduiexcel. 'ymopanbHast perynsinust U SHIOKPUHHAs CHUCTEMa XHBOTHBIX U
yesioBeka. JKene3bl SHIOKPUHHON CUCTEMBI U UX FOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBsa3p HepBHOM M >HIOKpUMHHOM cucteM. ['mnoramnamo-runodusapHas

cuctema. Peduekc u pednexkropHas agyra. besycnoBHbIe U yCI0BHBIE pedIeKChI
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3amuTa opranm3ma OoT Oosne3Heil. iMMyHHast cuctema denoBeka. KieTouHblld u
TYMOpJIbHBIA MMMYHHUTET. Bpoka€HHBINH, NpHOOpPETEHHBIH creunpuyeckui
HMMYHUTET. Teopus KIOHaJIbHO-celeKTHBHOTO uMMyHuTera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO UMMYHMTETA B Pa3BUTHUH CUCTEMHBIX 3a00J€BaHUIN
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KpOBeHOCHaH cucTeMa u e€ OpTaHbl. Cepz[ue, KPOBCHOCHBIC COCYIbl U KPOBb.

Kpyru xpoBoobOpamenus. Pabota cepaia u e€ perymnsaius

5.4

Jpixanue yenoneka. [uddy3us razoB yepe3 MOBEPXHOCTh KICTKH. JlprxarenpHas
cucrema 4eyoBeka. JlpIxaTenpHas MHOBEPXHOCTb. Perymsiuus — IbIXaHUs.

JlpIxaTenbHbIC 00BEMBI

5.5

HI/IH_[CBapI/ITeJ'IBHaH CHUCTEMA 4YCJIOBCKA. OT,I[CJ'IBI MMUIICBAPUTECIBHOI'O TpaKTa.
HI/IHICBapI/ITeJ'IBHI)IC JKCIIC3bI. BHYTpI/IHOJ'IOCTHOC n BHYTPHKJICTOYHOC

MUIIEBAPEHUE

5.6

[TokpoBel U ux mpousBogubie. Opranbl BbyaeneHus. [louku. CtpoeHue u
¢dbyukuronupoBanue HeppoHa. OunpTparus, cekpenus 1 o0paTHOE BCACHIBAHUE

KaK MEXaHU3MBbI padOThl OpraHoB BblaeneHus. OOpa3oBaHuEe MOYH Y YEIOBEKA

5.7

I[BI/I)KGHI/IC YyeJIoBeKa: MbllieyHast cucreMa. CKeJIeTHhIE MbIIINBI U HX pa60Ta.

CTpOGHI/Ie X THUIIBI COCAMHCHUA KOCTEeH

Teopust sBomrOIMKU. Pa3ButHe xu3HU Ha 3emiie

6.1

OpomtonmonHass  Teopuss Y.  Jlapsuna. IlpennocbulkM  BO3HMKHOBEHHS

60




napBuHu3Ma. JKu3Hb 1 HaydHas aedrenbHocTs Y. JlapBuHa.
JIBmokyuiie cuiibl 3BoJtonuu BuaoB no Y. JlapBuHy (BbICOKass MHTEHCHBHOCTH
pPa3MHOXKEHHS OpraHuW3MOB, HAaCJEICTBEHHas M3MEHYMBOCTh, OOpnOa 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).
Odopmnenne cuaTeTndeckoit Teopun sBomronuu (CTD). HeirpanbHas teopus
sBomon. CoBpeMeHHas 3BOJIIOIMOHHAS Ouosorus. 3HaueHUE 3BOIIOIMOHHOMN

Teopur B GOPMHUPOBAHUN €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

6.2

[Momynsus kak 3yeMeHTapHas eauHuua HBoMOLUUA. COBpEMEHHBIE METOJbI
OLIEHKU T'eHETUYECKOTO pa3HooOpa3us M CTPYKTYypbl momyisuuil. V3meHeHnue
reHo(OHJa MOMYJSALIUM KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SBJICHHE. 3aKOH
reHerudeckoro pasHosecus [x. Xapau, B. Baitn6epra.

OnemenTapHble  (HAaKTOPBl  (IBIDKYIIHME CHJIBI) JBOJIONMHA. MyTaIllMOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiid reHoB — ciydaiiHble
HEHANpaBJICHHbIE HW3MEHEHHs 4YacToT ajuleled B nonmyasiuuax. OddexT
OCHOBATEJIA. Murpanumu. N3onsanns MTOIYJISLIMIN: reorpaduueckas
(mpocTpaHCTBeHHAs1), OMOJIOrHYecKasi (PEpOayKTUBHAS).

EcrectBennbiii  orGop — HampaBistromuii  Qaxkrop sBomonuu.  Dopmbl
€CTECTBEHHOTO  OTOOpa:  ABIKYIIUH, CTaOWIM3UPYIOLIUH, pa3pbIBarOILUi
(nu3pynTuBHbIi). [TonoBoit oT6op.

[IpucnocoOIeHHOCTh ~ OPraHU3MOB ~ KaK  pe3ysJbTaT  MHUKPOAIBOJIOIHH.
Bo3HukHOBEHHE — MPHUCIIOCOONCHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uaunoamantanuu. [IpumMepsr mpucnocoOneHuit y opraHu3MoB. OTHOCUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHNU3MOB.

Bun, ero xpurepum U cTpykTypa. Bumoobpa3zoBaHue Kak pe3yibTar
MUKposBoJtoIK. M3omsamus — ximoueBoi ¢akTop BHI000pa3zoBanus. Ilytu u
CIIoCOObI BH1000pa30BaHMUS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (DKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIMILTOMAN3AINS,
ruOpuau3anys). JmurenbHOCTb HBOIIOIMOHHBIX MTPOIIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OMOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMONOrMM B pa3pabOTKe Hay4YHBIX METOJOB COXpPaHEHHUs
O6unopazHooOpasuss. MHKpPOIBOMIONUS M KOIBOJIOLUS TApa3UTOB M HMX XO35EB.
Mexanu3mbl HOpMUPOBaHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI 60PHOBI

Cc HeH

6.3

Meroasl M3ydeHHs MakpolBoMonuH. [laneoHTonIOrnyeckne MeTonbl M3Yy4eHHS
sBomorun. [lepexonnbie GopMbl U GUITOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

Bbuoreorpaduyeckre Metoabl nzydeHus sBoitorun. CpaBHeHue (Giaopsl U GayHbl
MaTEepUKOB U OCTPOBOB. buoreorpapudeckue obnactu 3emnu. Buab-snaemMuku u

PEJHKTBHIL.
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OMOpHOJIOTHYECKHE U  CPABHUTEIBHO-MOP(OJIOTHUECKUE METOABl H3YyYEHUS
3BOJIOLUMU. ['eHeTHYeckne MeXaHU3Mbl SBOJIOLMHM OHTOIEHE3a M IMOSBIICHUSA
SBOJIIOIIMOHHBIX ~ HOBHIECTB. ['OMOJIOTMYHBIE M  AHAJIOTMYHBIE  OPIaHBbI.
PyaumeHntapHsle  opraHbl M aTaBU3Mbl.  MOJEKYJISpHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHM4YeCKHMe  METOJbl  H3YYEHHUS  DBOJIOLMH.
I'omonoruunsie rensl. CoBpeMeHHBbIE METOJbI MOCTPOCHUS (HUIOTEHETHYECKUX
JIePEBHEB.

XPpOMOCOMHBIE MyTallM1 U SBOJIIOLIMSI TEHOMOB.

OOme 3akOHOMEpHOCTH (IpaBuiIa) 3BoJOLMH. HeoOpaTMMOCTb 3BOIOLMH.

A,Z[aHTI/IBHaH paauanusi. HepaBHOMCpHOCTB TCMIIOB 3BOJIOIIMH

6.4

Hayunble rumoTessl MNpPOMCXOXKIACHHUS KU3HM Ha 3emiie. AOuWOreHes u
naHcnepmus. JJoHay4dHble PEACTABICHUS O 3apOKICHUM KU3HU (KpEallMOHU3M).
I'mnoTe3a MOCTOAHHOTO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEPIKEHUE ONBITAMU
®. Pemu, JI. Cnamwranmanu, JI. Ilactepa. IlpoucxoxkaeHue >KU3HM U
acTpoOHOJIOTHSI.

OcHoBHbIE 3Tallbl HEeOopraHuueckoil 3ponronuu. [lnanerapHas (reojormueckast)
9BOJIOIMS. XHUMHMYECKast JBOJIOLUSA. AOHMOTEHHBIH CHHTE3 OpraHMYeCKHX
BemecTB u3 Heopranmyeckux. Omeir C. Mumtepa u I'. IOpu. OGpa3oBanue
nosnMepoB u3 MoHomepoB. Koanepsarnas runoresa A.M. Onapuna, runoresa
nepsuyHoro OymboHa JIk. XomnpeliHa, reHetwdeckas rumoresa I. Mémrepa.
Pu6osumer (T. Yek) u runoreza «vupa PHK» V. I'mnGepra. ®dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE ITPOTOKIIETKH.

Uctopust 3emnu u meronsl e€ usyuyeHus. Vckomaemble OpraHMYECKUE OCTaTKH.
I'eoxpononoruss u e€ meronsl. OTHOCUTENbHAs U aOCOJIOTHAsE FEOXPOHOJIOTHS.
I'eoxpoHoornyeckas IKasia: 30Hbl, 3pbl, IEPUOJIbI, STOXH.

HavanbpHble sTamsl OpraHndeckou sBosonMH. llosBiIeHNE W HBOMIOLMS MEPBBIX
KJIETOK. OJBoyitolMsl MeTabonu3Ma. BO3HHKHOBEHHE TEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIor MepBhIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[IpoucxoxaeHne 3ykapuoT (cUMOHMOTreHe3). DBOJIOIMHMOHHOE MPOUCXOXKICHUE
BUpYycOB. IIponcxokJeHue MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX T'PYTIIT MHOTOKJIETOUYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamlbl S3BOJIIOLMU BbICIIUX pacTeHUH. OCHOBHbBIE apoMOP(O3bI
pacrenuii. Bwixon pactenuit Ha cymry. [losiBieHne CHopoBBIX pacTeHU U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. lIpoucxokIeHue LBETKOBBIX
pacTeHui.

OcHOBHBIE 3Talbl 3BOJIOLMU JKUBOTHOrO Mupa. OCHOBHbBIE apoMOP(O3bI

KUBOTHBIX. Benpackas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
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TunoB. IlepBrie XxopaoBbie KUBOTHBIE. XKU3HBb B BOJE. DBOJIOLMUS TO3BOHOYHBIX.
[Tpoucxoxaenne ampuouii u pentwimid. [IpoucxokaeHne MICKONMUTAIOMUX H
nrut. [lpuanun  kimodeBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMH H
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3eMJie 1o 3paM U MEepUoJaM: apxeil, MpoTepo30H, naneo3oi,
Me30301, KaiHO30H. OOmas XapakTepucThKa KIuMaTra W T'eOJIOTHYECKHX
nporieccoB. [losiBiIeHNE 1 pacBET XapaKTEPHBIX OPTaHU3MOB. YTJIe00pa3oBaHuE:
€r0 YCJIOBHSI M BITUSTHUE HA Ta30BBIA COCTaB aTMOCHEPEHI.

MaccoBble BBIMUpAHUSI — 3KOJIOTMYECKUE KpHU3UCHl mpouuioro. Ilpuumbsl u
CJICICTBUSI MacCOBBIX BbIMUpaHHH. COBPEMEHHBIN DKOJIOTHYCCKUN KPH3HUC, €ro

0COOEHHOCTH

6.5

Pazgenst u 3amaum  antponosiorud. Metoasl antponojoruu. CTaHOBIIEHHE
MPEACTABICHUI O MPOUCXOXKACHUH YyeoBeka. COBpEMEHHbIE HAYYHbIE TEOPUH.
CxoacTBO 4yenmoBeka C KUBOTHbIMH. CHCTEMAaTHUECKOE MOJIOKEHHE YEIOBEKa.
CBuzeTenbcTBA  CXOJICTBA  YEJIOBEKAa C  JKMBOTHBIMU:  CPaBHUTEIBHO-
Mopdonorugeckue, AMOPHUOIIOTUYECKHE, (bU3HO0IOT0-OMOXUMHYECKHE,
noBefeH4Yeckue. OTIMYms 4elloBeKa OT KUBOTHBIX. [IpsAMOX0KIeHNE U KOMILIEKC
CBSA3aHHBIX C HUM IIPU3HAKOB. PazBuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBwkymme cuibl (akTophl) aHTPOIOreHe3a: OMOJOTHYECKHe, COLUATbHBIC.
CooTHoleHre OMOIOTHYECKHUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJIUU aHTPONOreHe3a. ABCTPAJIONUTEKH — IBYHOTHE MPEJIKHU JIFOICH.
UYenoBek  yMmenbld, MeEpBblE  H3TOTOBJIEHUSA opyAaudl  Tpyaa. UYenoek
NpSIMOXOJASALIMA W TepBbI BbIXOJX Joned 3a mpexaensl Adpuku. Yenoek
reiinensOeprckuii — oOUIMil MpeoK HeaHJepTaIbCKOTO YeJIOBeKa M YeloBeKa
pasymHoro. YenoBek HeaHIEPTaIbCKUW KaK BHUJ JIIOJEH XOJOAHOTO KIMMAaTa.
YenoBek pa3yMHbIA COBPEMEHHOIO THIIA, JIEHHUCOBCKHI YEJIOBEK, OCBOCHUE
KOHTHUHEHTOB 32 MpenenamMu AQpukH.

DBOJIOIUS COBPEMEHHOTO uYeloBeKa. ECTeCTBEHHBIM OTOOp B MOMYJISAIUSAX
yenoBeka. MyTalmoHHBIA mporiece U moaumMopdusM. IlomynsimoHHbIe BOJIHEI,
npetid reHoB, Murpanusg U «3QPEKT OCHOBATEINSD» B TOIMYJISIHIX COBPEMEHHOTO
YeJI0BeKa.

YenoBeueckue pacel. llonstue o pace. bonblime pacel: €BpoNeoUIHAA
(eBpasmiickasi), aBCTpaJO-HErpouaHas  (PKBaTOpUalbHAs), MOHTOJOHIHAS
(azuarcko-aMepukaHckas). Bpemss u myTu paccereHus YeloBeKa MO TUIAHETE.
EnunctBo  4yenoBeueckux pac. HayuHas  HECOCTOATENbHOCTh  pacu3Mma.
[IpucnocoOneHHOCTh 4YelOBeKa K pa3HbIM YCJIOBHSIM OKpY)KAroOIIeH Cpeabl.

Bimusiane reorpaduueckoit cpeasl u  apeilipa reHoB Ha Mopdosoruro u
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(hU3HONOTHIO YeToBeKa

7 DKoCHCTEMBI U PUCYIINE UM 3aKOHOMEPHOCTH

7.1 Pa3nens! u 3agaun sxosiorun. CBsI3b 3KOJIOTUU C IPYTUMHU HayKaMHU.
Metoabt skonoruu. IloneBble HaOMIOAEHUS. ODKCIEPUMEHTHI B 3KOJOTHU:
IpUpoJHble U JabopaTopHble. MojaenupoBaHue B 3KOJIOTMH. MOHHUTOPHHT
OKpYKarollen cpeibl: IOKAIbHbIN, pErMOHANBHBIN U I100aIbHBIH

7.2 Dkonornyeckue (GakTOpsl W 3aKOHOMEPHOCTH uX aercTBus. Kiaccugpukarms

9KOJIOTHYECKUX (pakTOpoB: abmoTHUeckue, OMOTHYECKHE, AaHTPOIOI'CHHBIE.
OO0mue 3aKOHOMEPHOCTH JAeWcTBHUA d3Kojorumueckux (axrtopos. [IpaBuio
munumyma (K. Ilnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak 3kojoruyeckuit paxrop. JlelcTBre pasHbIX
YYaCTKOB COJHEYHOIO0 CHEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHUE TPYIIbI
pacTeHMii M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CuUrHajibHas pojib CBETA.
DoTOonEepruoOAU3M.

Temmeparypa kak 5kojoruueckuili Qakrop. JlefictBue TemmepaTtypsl Ha
opranu3msl. [IoMKHIIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBbI.

BnaxxHocte Kak aKonormueckuit ¢axrop. Ilpucmocobnenuss pacteHuit K
noJyiepaHuio BojHoro Oananca. Kiaccudukaims pacTeHMid MO0 OTHOIIEHHIO K
BoJie. [IprcnocobeHust ’)KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXHUMA.

Cpenpl oOuTaHMs OPraHMW3MOB: BOJHAs, HAa3eMHO-BO3/yIIHAs, I[OYBEHHas,
ryOMHHAass  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3HKO-XUMHUYECKHE
0COOEHHOCTH cpea OOMTaHus OpraHu3MoB. [IpucrnocoGieHust OpraHu3sMoB K
YKU3HU B PAa3HBIX Cpeaax.

buonoruueckue putmbl. BHeninue u BHyTpeHHHE pUTMbl. CyTOUYHBIE U TOJUYHbIE
putMmbl. [Iprcnoco0iaeHHOCTh OPTaHU3MOB K CE30HHBIM H3MEHEHHSIM YCIOBHUH
KU3HMU.

Kuznennsie Gopmbl opranuzMoB. [loHsTHE 0 XU3HEHHOUW (Gopme. Ku3HEHHBIE
(GopMBI pacTeHHI: IEpEeBbs, KYCTAPHUKH, KYCTApPHUYKH, MHOTOJIETHUE TPAaBBHI,
oJHoJeTHUE TpaBbl. JKu3HEHHbIE ()OPMBI )KUBOTHBIX: TUAPOOUOHTHI, T€OOHOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KHU3HU.

buotnueckue daktopel. Buasl OMOTHYECKMX B3aMMOJEHCTBHA: KOHKYPEHIIUSA,
XHMITHAYECTBO, CUMOMO3 U ero ¢opmbl. [lapasuTusm, Koomepamusi, MyTyaJInu3M,
KOMMEHCaJIU3M (KBapTHPAHTCTBO, HAXJICOHHMYECTRO). Herpoduueckue
B3auMozeiicTBust  (Tomuueckue, ¢opudeckue, (pabpuueckue). 3HaUYCHHE
OMOTHMYECKMX B3aUMOJICHCTBUI Uil CYIIECTBOBAHUS OpPraHM3MOB B cpele

oOutanus. [IpuHIUI KOHKYPEHTHOTI'O UCKIIIOYEHMUSI

64




7.3

DKOJOTHYECKHE XapaKTePUCTUKH Tomyssiiun. [lomynanus kak Ouonormueckas
cucteMa. Posib HEOTHOPOIHOCTH Cpelibl, PU3NYeCKnX OapbepoB U OCOOCHHOCTEH
Ouosornu BUJIOB B ()OPMHPOBAHUU MTPOCTPAHCTBEHHOW CTPYKTYPHI TOMYJISIIAM.
OcHOBHBIE TIOKA3aTeNW MOMYJSLUU: YUCIECHHOCTh, IUIOTHOCTb, BO3pPACTHAs U
MOJIOBasi CTPYKTypa, pOXAAeMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaIUs.

DKxonoruueckasi CTpykTypa momyisiuud. OILEHKa YHCICHHOCTH TMOMYJISIIAN.
JluHaMuKa nomynsauuy U €€ peryisauusa. buoTHYecKkuil mOTeHIHMAN IOIJISLUH.
MopenupoBanue JAMHAMUKA Tomyisiudd. KpuBble pocTa  YUCIEHHOCTH
nonyisiuud. KpuBble BbDKHMBaHUA. Perymisuus 4MCICHHOCTH TOMYJISIIIUNA: POJIb
(akTOpOB, 3aBHCIIMMX W HE 3aBUCAIIAX OT IUIOTHOCTH. OKOJOTHYECKUE
cTpareruu BUJOB (r- u K-cTparerumn).

[TonstTne 00 »sKonorumueckod HuIIe Buga. Mectoobutanue. MHOroMmepHas
MoJienb 3Kojorndeckod Humm Jx.M. XartumHcona. Pa3Mepbl 3KOJIOTrHYECKOM
Huiy. [loTeHnuanpHas 1 peaaTu30BaHHAS] HUIIIN.

Bun kak cucrema nomynsuuil. Apeansl BUAOB. Buabl M UX KU3HEHHBIC
CTpaTerud.  3aKOHOMEPHOCTHM  MOBEACHHMS WU MUTPALMA  JKUBOTHBIX.

buonornueckue nHBazun YYXKECPOAHBIX BUI0OB

7.4

CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBsi3u Mexay
opranm3mMamMu B OuWOIICHO3e. DKOocHuCTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). @yHKIUOHANBHBIE OJOKM OPraHW3MOB B 3KOCHCTEME: MPOJYLEHTHI,
KOHCYMEHTBI, peayueHtbl. Tpodudeckue ypoBHH. Tpoduueckue enu U CETH.
Abuotnyeckue 6moku 3xocucteM. [louBbl M wibl B 3kocuctemax. Kpyrosopot
BEILECTB U MIOTOK SHEPTUU B IKOCUCTEME.

OcHoBHBIE TOKa3aTeNM 3KocHcTeMBl. bruoMacca M MpoayKIus. DKOJIOTMYECKHE
MUPaMHJIbI YUCEN, OOMACCHI U YHEPTHH.

Hanpasnennble 3akOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuunbie u
BTOPUYHBIE CYKLECCMM M MX IPUYUHBI. AHTPOIOINE€HHbIE BO3ACHCTBUS Ha
cykueccun. KnmnmakcHoe cooOriectBo. buopasznoobpasue u moiHota KpyroBopoTa
BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[Ipuponnbie 3KoCHUCTEMBI. AHTPONOIEHHBIE 3KOCHCTEMBI. ATpPO3KOCHCTEMA.
ArporneHos. Pa3nnums Mexx1y aHTpOIIOT€HHBIMU U IPUPOIHBIMU 3KOCUCTEMAMH.
Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas dopa u
(ayna. CuHaHTpOnNHM3alUs TOPOACKOHN (ayHbl. bronornyeckoe u x03s1WCTBEHHOE
3HAYCHUE arpodKOCUCTeM M ypOOIKOCHCTEeM. 3aKOHOMEPHOCTH (hOPMHPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[Tepenoc »Heprum U BELIECTB MEXIY CMEKHBIMH SKOCUCTEMAaMH. Y CTOMYUBOCTD

OpraHru3MoOB, HOHy.]'I?IHI/Iﬁ H J3KOCUCTEM B YCIOBUAX CCTCCTBCHHBIX U
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AHTPOINIOT€HHBIX BO3CUCTBUN

7.5

buocdepa — obOwmennaHerapHas oOojouka 3emild, TA€ CYLIECTBYeT WU
cyllecTBoBasla JKHM3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. OOnactu
o6uocdeps! u e€¢ cocras. JKuBoe BerectBo 6Hochepsl U ero PyHKIUH.
3aKOHOMEPHOCTH CylecTBOBaHUs Ouochepsl. OcobeHHOCTH OHOChepsl Kak
rno0anbHOM  skocucteMbl.  JluHamMueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemecTB W OHMOreOXMMHYECKHE UHMKIBI (yriaepoaa, a3oTa).
PurmugnOCTS siBICHMIA B OHnochepe.

3onanbHOCTh OMOchepsl. [lonsaTe o Guome. OCHOBHBIE OMOMBI CYIIH: TYHpA,
XBOWHBIE Jleca, CMELIAHHbIE W IIUPOKOJUCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHM, TPOIMYECKHE JIeca, BBICOKOTOPhS. Kimmar, pacTHTENbHBIA U
YKUBOTHBII MUp OMOMOB CYILIH.

CrpykTypa U (yHKIMS XKHUBBIX CUCTEM, OLIEHKA MX PECYpCHOIO MOTEHLUaNa U

ouocdepHbIX QyHKINN

7.6

DKOJIOTHUECKUE KPU3HUCHI U MX NMpUYHHBL. Bo3aeiicTBue yenoBeka Ha Ouocdepy.
3arpsi3sHeHuEe BO3IYIIHOU cpeabl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJHOM CpelIbl.
Oxpana BoaHBIX pecypcoB. Paspynienne noussl. OxpaHa IIOYBEHHBIX PECYPCOB.
N3menenne kiumMara.

AHTpPOIIOr€HHOE BO3JEHCTBUE HA PACTUTENbHBIM M KUBOTHBIM Mup. OxpaHa
PacCTUTEIBLHOIO M JKUBOTHOIO MHUpa. OCHOBHBIE NPUHLIHUIIBI OXpaHbl MPUPOIBL.
Kpacubie kHuru. Ocob6o oxpansemble mnpupoansie Tteppuropun (OOIIT).
boranndeckue caipl U 300J10TMYECKHE TAPKH.

OcCHOBHbIE MPHUHLIMIIBI YCTOMYMBOIO pA3BUTHUS YEJIOBEYECTBA U IPHUPOJBIL.
PamonanbHOEe  MPHUPOJOINONB30BAaHME W COXPAaHEHHE  OHOJIOTHYECKOTrO

pa3zHooOpasus 3eMiau
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YYEBHO-METOUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'OIMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IVIS1 YYHEHUKA

1) buonorus. buonornveckue cCHCTEMBI B TIPOIIECCHI; YTIIIyOJIGHHOE 00yJeHue,
10 xmacc/ Tepemor A.B., IlerpocoBa P.A. OOGmiecTBO ¢ orpaHuyYeHHOU
oTBeTcTBeHHOCTHIO « IOl MHEMO3HNHA»

2) buonorus. buosorndyeckue cucTeMsl M MPOIECCHI; YriayOjaeHHoe o0ydYeHue,
11 xmacc/ TepemoB A.B., IlerpocoBa P.A. OOmiecTtBO ¢ OTrpaHUYEHHOM
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

TepemoB A.B., IlerpocoBa P.A. buonorus 10-11 kmacc. Merogumueckoe
nocobue st yuutens. YTayOneHHbI ypoBeHb. OOIIECTBO C OrpaHUYEHHOU
otBeTcTBeHHOCThIO « MOl MHEMO3UHA» - 2022 1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCBI CETH
HMHTEPHET

1) https://www.sbio.info/

2) https://anatomcom.ru/

3) https://bio.lsept.ru/

4) https://resh.edu.ru/subject/5/

5) https://www.yaklass.ru/

6) https://uchi.ru/

7) http://school-collection.edu.ru
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