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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydebHomy mnpenmety "buonorus" (manee - Ouojorus) Ha
ypOBHE cpeaHero ooOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe denepaabHOrO
3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepaumy,
®I'OC COO, Konnenuuu mpenonaBanus y4deOHOro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (enepanbHoil pabouel mporpaMMbl BOCIIUTAHHUS.

VYyebusiii npeamer «buonorus» yriayOnénHoro ypoBHs uzydenus (10-11
KJIACChl) SIBJISIETCS OJHUM U3 KOMIIOHEHTOB MpeIMETHOUN obsiactu «EcTecTBeHHO-
Hay4dHble ipenMeThy. CormacHo nonoxeHusM @I'OC COO npodunsHbie yaeOHbIC
IpeIMeThl, H3ydyaeMble Ha yriayOn€HHOM ypOBHE, SBISIOTCS  CIIOCOOOM
muddepennyanin  oOydeHUsT Ha YPOBHE CpEeAHEro ooOmero oOpa3oBaHUS H
MPU3BaHbl 00ECIIEUNUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIUM, CpPEeIHUM
o01IKM, cpeTHUM MTPOodEeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 DJTHX Y4YEeOHBIX TMPEAMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a/1ay, CBSA3aHHBIX C MpoQopueHTaleld O00yYaroluXcsi U CTUMYJIUPOBAHUEM
MHTEpEeCca K KOHKPETHOM O0JIACTM HAyYHOI'O 3HAHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIUHOW, SKOJOTUEHN, ICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JEJIOM.

[Tporpamma no yueObnomy npeamety "buosnorusa" naét nmpeacraBieHue o meiu
U 3ajlauyax u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOnEHHOM YpOBHE,
ompenensieT o0s3aTelibHOe (MHBApUAHTHOE) TMPEAMETHOE COJAEp)KaHUE, €ro
CTPYKTYPUPOBAHHME TIO pa3fesaM U TeMaM, paclpeiesieHue 1o Kiaccam,
PEKOMEHIYyEeT MOCIEAOBATENIbHOCTh HM3YyYEHHsS Y4YEOHOro MaTrepualia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3ed, JIOTUKH Y4eOHOTro Tpoliecca,
BO3pACTHBIX 0COOEHHOCTEN 00yUaromuxcs. B nmporpammMe no 61oiaoruu peaain3oBaH
MPUHIIUT MPEEMCTBEHHOCTH C U3yUYECHHEM OMOJIOTMU Ha YPOBHE OCHOBHOI'O OOIIETro
oOpazoBaHusi, Onaromapss 4YeMy TMPOCMATPUBAETCS  HAMNPABICHHOCTh  Ha
MOCIICYIOIee pa3BUTHE OWOJIOTMYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMHUpOBaHHWE  ECTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIIIJICHUS, IPEJCTaBICHUH O 310pOBOM 00pa3e KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHUS K OKpY>Karolle mpupoiHoi cpene. B mporpamMme 1mo GMoioruu Takxke
MOKa3aHbl BO3MOXKHOCTH YyudeOHOTO mpeamera «buwonorus» B peanusanuu
tpeboBannii ®I'OC COO Kk TUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
PEeIMETHBIM pe3yJIbTaTaM 00yueHus U B POPMUPOBAHMU OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATENLHON JICSITEIbHOCTH OOydYarouuxcsi MO OCBOCHHUIO COJAEpXKaHUs
OMOJIOrMYECKOro 00pa30BaHUs HA YPOBHE CPEAHETO 00111eT0 00pa3oBaHUs.

VYuebnniii npeamer «buonorus» Ha ypoBHE CpeaHEro oOIero oopa3oBaHUs
3aBepiaeT OMOIOruYecKoe 00pa3oBaHME B IIKOJIE M OPUEHTHPOBAH HA PaCIIMpPEHUE
U yriiyOsieHue 3HaHuM OOy4YaromuXcs O KUBOW MPUPOJIE, OCHOBAX MOJIEKYISIPHON



Y KJIETOYHOU OMOJIOTUH, SMOPHUOJIOTUH U OMOJIOTHH Pa3BUTHSI, TEHETUKH, CEJICKITNH,
OMOTEXHOJOTUU, FIBOJIIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuenue yueOHoro mpeamera «buonorus» Ha yriyOJIeHHOM YPOBHE
OPUEHTHPOBAHO HAa MOJArOTOBKY OOYYAIOMIMXCA K MHOCIEAYIOUIEMY MOJIYYEHHUIO
Ouosjornyeckoro  o0Opa3oBaHHMsl B By3aX W OpraHW3alUsX  CPEIHETO
npodeccronansHOTr0 00pa3zoBanusa. OCHOBY €ro coaepkKaHUsl COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  H3YYEHUU  OOYy4YaIOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3[eioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 knaccax 3TH 3HaHMS NOJy4YarOT pa3BuTHE. Tak,
paciidpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAHHUS O PAaCTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusXx, OpraHuU3ME 4YeJOBEKa, OOIIUX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJTHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEEHUS TPUKIIAAHOTO U MOMCKOBOIO
XapakTepa, KOTOPbIE MOXHO HCIIOIb30BAaTh KaK OPHUEHTHPHI JJI MOCIEIYIOLIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTETparusi OWOJOTHYECKUX 3HAHWHN C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYEHHBIMH OOYYAIOIIMMUCSA TMPU U3YHYEHUU
bu3KMKU, XUMHUH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mporpammbl no yuyeOHomy mpeamery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBI W JBOJIOLUMOHHBIA TOAXOABl K HW3YYCHHIO OWOJIOTHH.
CoryiacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTE€PHBIE JJIs )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3aIliH, IBOJIIOIMN OPTaHUYECKOTO MHUpa Ha 3eMIle,
coXpaHeHus1 OMOJIOTHYECKOT0 pa3HOoOOpa3us mianeTsl. Tak, B 10 ki1acce uzyvarorcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OHOJOTHMU, SMOPHOJIOTUM W OHOJIOTHUHU
pa3BUTHSA, TEHETHKU U CEJCKIUU, OMOTEXHOJOTHH M CHHTETHYECKON OHOJOTHH,
aKTyaJIM3UPYIOTCS 3HaHMSI OOydYaromMXcsi MO OOTaHMKE, 300J0THH, aHATOMUH,
¢dbusnonoruu yenoseka. B 11 knacce M3y4aroTcsi S3BONIOIMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH U YueHHe o buocdepe.

VYyeoOnslii npeamer  «buonorus» mpuszBaH  00ecNEUUTh  OCBOEHHUE
oOyJaromuMucs: ONOJIOTMYECKUX TEOPUN M 3aKOHOB, WAEH, IPUHIUIIOB U MIPABHIL,
JIeXKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHHH, MHOT000pa3Mu M OCOOCHHOCTSX KIIETKH, OpTraHu3Ma, MOIMyJISIHUH,
OMOLIEH03a, SKOCUCTEMbI, O BBLAAIOIIMXCS HAYUYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCIICIOBAHUSIX B OMOJIOTUH, MPUKIATHBIX aCTIEKTax OMOJOTHYEeCKUX 3HaHUM. Jlis
pa3BUTHS M TOJJEPXKAHUS HHTEpeca oOydarolmuxcs K OWOIOrMM Hapsagy co
3HAUYUTETHHBIM 00BEMOM TEOPETUUYECKOr0 MaTepualia B COJACPKAHUH MPOrPaMMBbl
o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJIEHHUS U Pa3BUTHUSA
TOM MM MHOM 00J1aCTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyO€KHBIX YUEHBIX
B pEIlIEHUE BAXKHEUITNX OMOJOTHYECKUX U SKOJIOTUYECKUX MPOOIIEM.

Lenb uzydenus yyebHoro npeamera «buonorus» Ha yriyOiEHHOM ypOBHE —
OBJIaJICHUE  OOYYAIONIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOU



OpraHu3allMi >KUBBIX CHCTEM PAa3HOTO paHra U MpuoOpeTeHue yMEeHUn
UCIIOJIb30BaTh 3TU 3HaHUS B (HOPMHUPOBAHUM MHTEpEca K OMpeAesiEHHON 00sacTu
npoeccUOHaNbHON NIeATETbHOCTH, CBSI3aHHOM C OuWoOJIOrHel, Wi K BBIOOpPY
y4eOHOT0 3aBeACHUS JJIsl TPOIOKEHUS OMOI0OTHYECKOro 00pa3oBaHus.

JlocTikeHue 1enu  uw3ydeHus y4deOHoro mpeamera «buomorus» Ha
yriyonéHHOM YpOBHE 00€CIIeunBAETCS PEIICHUEM CIIEIYIONUX 3a0a4:

OCBOCHHE 00YYaIOIUMHUCA CUCTEMbI OMOJIOTMUYECKUX 3HAHMUM: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHLIETIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBUiIax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHpPA; O
CTPOCHUH, MHOI000pa3MM M OCOOCHHOCTSIX OHMOJOTHMUECKHUX CHCTeM (KJIeTKa,
OpraHu3M, MOMYJISIH, BUJ, OMOTeo1eH03, Onocdepa); O BHIJAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHME OOy4YaronIMxcsi ¢ METOAaMHu TMO3HaHUS >KUBOM MPUPOJBIL:
UCCJICIOBATEILCKIMH ~ METOJIaMid  OMOJIOTMYECKHX HayK (MOJIEKYJSIpHOU U
KJIETOYHOUM OMOJIOTHH, SMOPHOJIOTHH M OMOJIOTHH Pa3BUTHS, TCHETUKH U CEJICKITNH,
OMOTEXHOJIOTUM W CHUHTETHYECKON OWOJNOrMHU, MaJC€OHTOJOTUH, HKOJIOTHH);
METOJJAMH CAMOCTOSITEILHOTO TMPOBEACHUS OHOJIOTMUECKUX HCCIEIOBaHUN B
nabopatropun U B Opupoae (HaOmOJAEeHHE, W3MEpPEHHE, OSKCIEPUMEHT,
MOJEIUPOBAHUE);

OBJIAJICHUE OOYyYalOUUMHUCA YMEHUSIMU: CaMOCTOSITEJIbHO  HAXOJUTh,
aHAIM3UPOBaTh M HCIOJIb30BaTh OMOJOTHYECKYI0 WH(MOPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKOM TEPMUHOJIOTMEN M CUMBOJMKOM; YCTAaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTMHM U  COLMAIBHO-3KOHOMHYECKUMHU U  3KOJOTHYECKHUMHU
npobjieMaMy 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH JAEATEIBHOCTU IO
OTHOUIEHUIO K OKpY)Karollel MpUPOJHON cpene, COOCTBEHHOMY 3/I0pOBbIO U
3I0POBBIO0  OKPY’KalOIIMX  JIOAe; OOOCHOBBIBAaTH M  COOMIOJATh  MEpPbI
nporiIakTUKA UH(EKIIMOHHBIX 3a00J€BaHU, IPaBUJIa MOBEAEHUS B NPHUPOJAE U
obecrieueHrss 6€30MaCHOCTH COOCTBEHHOW KM3HENCATEIHHOCTH B UPE3BBIYANHBIX
CUTyallMsIX MPUPOJHOTO U  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHbBIEC HayYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0yYarOUIMXCSI MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B TPOIECCE 3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OHOJIOTUH, pEIIaeMbIMU €10 MpobiieMaMu, METOJ0JIOTHEn
OMOJIOTUYECKOTO UCCIIEIOBAHMUS, TPOBEACHUS IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH,
penieHus: OMOJIOTMYECKUX 3a/lay, MOJEIMPOBAHUSA OHOJOTUYECKUX OOBEKTOB H
IPOLIECCOB;

BOCIHTAHUE Yy O0YyYaIOMUXCS [IEHHOCTHOTO OTHOIICHUS K XUBOU MPHUPOJE B
IIEJIOM M K OTJICJIBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,



TeHETUYECKOM IPaMOTHOCTH, 001LEeH KyJIbTYphl TOBEACHUS B IPUPOJIE; HHTETPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHUI;

npuobpeTeHrne  OOyJaroIMMHUCA  KOMIETEHTHOCTH B pallOHaJIbHOM
IPUPOIOTIOIH30BAHUH (COOIIIOICHUE TTPABIII IOBECHHUS B IPUPO/IE, OXPAHbI BUIOB,
PKOCHCTEM, Omocdepsl), COXpaHCHHMH COOCTBEHHOI'O 370pOBbS M 3JI0POBBS
OKpyXXaromux Jojaer  (cobmogeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHUM,
obOecrieueHre OE30MACHOCTH IKU3HEIACATCIPHOCTH B YPE3BBIYANHBIX CHUTYAIHIX
OPUPOHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37JaHUE  YCIOBUWA I  OCO3HAHHOTO  BBIOOpa  OOydYarOIIMMUCS
WHIUBUY AIbHON o0OpazoBarenbHON TPaeKTOPUH, CIocoOCTBYIOMIEH
MOCTIEAYIONEMY TPOPECCHOHATHPHOMY CaMOOMPEIEICHUI0, B COOTBETCTBUU C
WH/IMBHUIyaJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PErHoHa.

OO1iee ynMcao 4yacoB, OTBEACHHBIX HA M3y4YeHHE OMOJIOTHHM Ha yriyOJeHHOM
YpOBHE cpeaHero obiiero odpazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hepienmo), B 11 kimacce — 102 ygaca (3 gyaca B Heeio).

OT16op opraHu3alMOHHBIX (OPM, METOJIOB M CPEACTB OOy4EeHUS OUOJIOTUH
OCYIIECTBIISIETCS ¢ Y4ETOM CHEIH(PHUKU €ro COACpKaHHWsS M HAMpaBICHHOCTH Ha
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpPEIHEro
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUS.

O0s13aTenbHBIM yCIIOBUEM MPU 00yUYEHUU OMOJIOTHH Ha YIiTyOJIEHHOM YPOBHE
ABIICTCS TPOBEJCHUE JIAOOPATOPHBIX M TPAaKTHUECKUX pabor. Takxke yuacTue
00y4aromuxcsi B BBIMOJHEHUHN MPOCKTHBIX U y4eOHO-UCCIENOBATENbCKUX PadoT,
TEMaTHKa KOTOPBIX ONpPEAEIAeTCs YUUTEIEeM Ha OCHOBE UMEIOIINXCS MaTepHalIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COJEPXKXAHUME OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak HayKa

CoBpemenHas OMOJIOTHS — KOMITIEKCHasl Hayka. KpaTkas ucTopusi pa3BUTHS
owosoruu.  buojornueckue HaykKd W H3ydyaeMble ~HMH  IIPOOJIEMBI.
OyHIaMEHTAJIbHbIC, TPHUKIAIHBIE KW TMOUCKOBBIE HAy4YHbIC HWCCICAOBAHUS B
OHOJIOTHUH.

3HadyeHue Onojgoruu B (HOPMHUPOBAHHHM COBPEMECHHOM €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. IIpodeccun, cBszanHbie ¢ Ouojorueil. 3HaueHUEe OHUOJOTHH B
MPAKTUYECKON JEATEIIbHOCTA 4YEJOBEKAa: MEIAUIIMHE, CEIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJBI.

JdemoHcTpauumn

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. T'apsei, I'. Mennens, B. . Bepnanckui, U. I1. I1aBnos, 1. 1. Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTMM C JOpYrUMU Haykamu», «Cucrema
OMONIOrMYECKUX HAYK.

Tema 2. 7KuBble cMCTEeMbI U MX U3Y4YeHHUE

JKuBble cuCTEMBl Kak mpeaMeT wu3ydeHus Ouosioruu. CBOMCTBa KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCTb,
CJI0XHOCTh W YNOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYNBOCTD, POCT U PA3BUTHE.

VYpoBHU oOpraHu3allid KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKAHEBBIM, OpPTraHU3MEHHBIMN, MOMYJISIHUOHHO-BUIOBOM, AKOCUCTEMHBIN
(OuoreoueHoTuueckuit), oOuochepusiii. Ilpoueccbl, mpoucxonsdiue B KHUBBIX
cuctemax. OCHOBHBIC TPHU3HAKH JXKUBOTO. JKW3HB Kak ¢opMa CyIICCTBOBAHUS
Martepud. Haykn, n3ydaroniue >KMBbl€ CUCTEMbBI HA PA3HBIX YPOBHSIX OpraHU3alliH.

N3ydenune xuBbIX cucteM. MeToasl Ouonornyeckoil Hayku. Habmronenwue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMA, MeTaaHanus3. [lonaTue o 3aBUCUMON U
He3aBUCHMMOW mnepemMeHHOU. IlmaHmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTE.
Pa36poc B Owuonornmueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH TIOJYYEHHBIX
pe3ynbTatoB. [IpuymHBI HCKaXX€HUSA pe3yJbTATOB J3KcrnepuMeHTa. IloHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpauumn



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buonorunueckue
cucteMmbl», «CBOMCTBAa KHUBOW MaTepUn», «YPOBHU OPraHU3ALUU KUBOU
npuponb», «CTpoeHHe XKWUBOTHOW KIETKM», «TKaHU JKMBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEUeCKOro opranusma», «buoreonenos», «buocdepa», «Meroabl
V3y4YE€HUS )KUBOU IPUPOIBD».

Ob6opynoBanue: 1abopaTopHOE 000PYAOBAHKE TSI TPOBEACHUS HAOTIOICHUH,
U3MEPEHUH, DIKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcrnonp30oBaHuEe pAa3aUYHBIX METOAOB MPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€QuHUIA >KuBoro. Mcropus
OoTKpbITUA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOUHOU
TEOPUH.

Meroabpl  MOJIEKYJSIPHOM ¥ KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOMUS,
xpoMmarorpadus, 3mekTpodopes, METOJl MEUYEHBIX aToOMOB, Au(depeHInanIbHOoe
HEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duKCUpo8anHvIX
K1emokK. DIEeKTpoHHass MUKpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npusicusHeHHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

TabGmuipsl u cxembl: «CBETOBOMI MUKPOCKOID», «IIEKTPOHHBIA MHKPOCKOID,
«Hcropus pa3BUTHA METOLOB MUKPOCKOIIUI.

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

IIpakTuueckas paGora «l3ydueHue METOJAOB KJIETOYHOM OUOJIOTUH
(xpomarorpadus, saextpodopes, auddepeHmaIbHOe EHTPUGYTUPOBAHNE,
[ILIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKUM COCTaB KJIETKH. Makpo-, MUKpPO- U YJbTPAMHUKPOIIEMEHTHI.
Bona u e€ ponb Kak pacTBOPHUTEIIS, pEareHTa, y4aCTHE B CTPYKTYPUPOBAHNH KIIETKH,
TEIUIOPETYJIALMU. MUHEpanbHbIE BEIIECTBA KIETKU, X Ouojorudeckas posb. Posb
KaTUOHOB M aHUOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonornyeckue mnoiauMmepsl. benku.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl O€IKOBOM MoseKky:bl. [lepBuuHas
CTpyKTypa Oeika, MenTHAHas CBsA3b. BTopuyHas, TpeTWYHAas, 4YeTBEPTHUHAsS
cTtpyktypel. Jlenaryparusi. CpoiictBa OenkoB. Kraccudukaruss  OenkoB.
buonorunueckue Gpynkuun 6enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapuabl, IUCaXapyibl, OJIMTOCAXapUAbl U OJIUCAXAPUIBI.
O6mmit mmaH cTpoeHHss W (UBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunueckue pyHKIUM YTIEBOIOB.

Jlunuasl. 'mapodunsHo-ruapodoOHBIe cBOMicTBA. Kitlaccudukanus Tunumos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buonormueckue ¢QyHKIUN
aunuaoB. OOmMe CBONCTBA OMOIOTMYECKIX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TIOJYIIPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK m PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpuanun xomruiementapuoctu. [IpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. Mecronaxoxaenue u ouonorndeckue Gpynkuuu JIHK.
Bunel PHK. ®ynkuuu PHK B kieTke.

Ctpoenue monekyibl AT®. Makpospruueckue cBa3u B Mojekyie ATO.
buonornueckue pynkiun AT®. BoccraHoBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
kietke. /[pyeue nyxneoszuompugocghamer (HTD). CexsennpoBanne JJTHK. Memoow
2CHOMUKU, MPAHCKPURIMOMUKU, NPOMEOMUKU.

CtpykTypHasi OUOJIOTHS: OMOXUMUYECKUE U OMOPU3NYECKUE HCCIEAOBAHUS
COCTaBa W TIPOCTPAHCTBEHHOW CTPYKTYpbl OuWoMoliekyl. Moderuposarue
CmMpYyKmypol U QYHKYUll OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONEKY]L U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

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

Jwnarpammel: «PacnpeneeHne XMuMAYECKUX JJIEMEHTOB B HEXKUBOW IMIPUPOJEY,
«PacripeneneHre XuMUYECKHUX 3JIEMEHTOB B JKMBOW MIPUPOILH.

Tabnmuupbl u cxembl: «llepuoguueckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«Ctpoenue MoJieKyJbl Bonbl», «BemectBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOEHHUE MOJIEKYII
yriieBooB», «CTpoeHne MoJieKyn JUnuaoBy, «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATOy.

OO6opynoBanue: XuMHUUYECKas ocyaa U 000pyA0BaHHE.

JlabopaTopHuasi padora «O0HapyxkeHHE OCJIKOB C TMOMOIIbIO KaUeCTBEHHBIX
peaKuuin.

JlabopaTopHnas padora «VccienoBaHue HyKJIEMHOBBIX KUCIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIIUN KICTKH

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



CrpoeHue npokapruoTHIecKol KieTku. Kiierounas creHka 0akTepuii u apxei.
OCOOEHHOCTH CTPOCHUSI TeTepOTPOPHON U aBTOTPO(GHON MPOKAPHUOTUYECKHUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue 1 (yHKIIMOHUPOBAHUE DYKAPUOTUUECKON KIIeTKH. [ma3zmaruueckas
MeMOpana (miazmanemma). CTpykTypa Imia3MaTH4ecko mMeMOpanbl. TpaHCHopT
BEILIECTB Uepe3 MIa3MaTUIeCKy0 MeMOpaHy: accuBHbIN (auddy3us, odaeraéHHas
muddy3us), akTUBHBIM (NMEPBUYHBIA W BTOPUYHBINA AKTUBHBIA TPAHCIIOPT).
[Tonynponumiaemoct MeMOpaHnbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHAOLUUTO3:
NUHOLKTO3, (Paronutos. Jk301uto3. Knetounas crenka. CtpykTypa u (QpyHKUUU
KJIETOYHOW CTEHKU PacTEHUH, TpUOOB.

Hurormazma. [urozons. Lutockener. [IBuxkenue nuroriazMbel. OpraHouabl
kJeTkd. OHOMEMOpaHHbIE OPraHOUIbI KIETKHU: dHAoIIa3Marnueckas cetb (I11C),
annapar [onbIKu, JNH30COMBI, HUX CTpoeHHME U (QyHKUMHA. B3anMocBsa3b
0JTHOMEMOpaHHBIX OpPraHoOMAOB KJIeTKH. CTpOeHHE TpaHyJSIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxoe ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuit (arpanyisipHbIi) SHAOIIIA3MATUUYECKUN PETUKYITYM.
CekperopHas ¢yHkuus annapara ['onbmxu. Moougukayus benkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame Ionvodicu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pactutenbHbIX KiIeToK. Kierounsiii cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJAPHUHU,  IUIACTHUJIBI.
IIpoucxoocoenue mumoxonopuii u niacmuod. Cumobuozcenes (K.C. Mepeckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUNA W 1wiactui. llepBuunsle,
BTOPUYHBIE U CIIOKHBIE TIACTUABI (POTOCUHTE3UPYIOMIUX 3YKAPHOT. XIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranousl kietkn CtpoeHue W GyHKIMM HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. lIpomesxcymounvie Quramenmel.
MukpodunameHTsl. Axkmunogvle Muxkpoghunamenmol. MpllIEUHbIE — KIIETKH.
Axmunosvle KOMnoHenmbvl Hemblueunvlx Kiemok. MukporpyOouku. Kierounsrit
neHtp. CTpoeHHe U JBHXKEHHE JKTYTUKOB M pecHUYEeK. MUKpOTpyOOUuKu
nuTomiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. Obonouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIIIKU, UX CTPOEHUE U
bynkuuu. Snepupiii O0enkoBbI MaTtpuKkc. IIpocTpaHCTBEHHOE pPaCIOIOKEHUE
XpOMOCOM B HUHTepha3HOM snpe. Iyxpomamur u cemepoxpomamunr. benxu
XpOMaTuHa — THUCTOHBI. Jlumamuxa sdepHou 00010YKU 6 Mumose. Sfoepmbiil
MPaucnopm.

Kiterounsle BkmtoueHus. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTeIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuupbl U cxembl: «CTpoeHHE 3YKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KIeTKW», «CtpoeHue
MUTOXOHAPUMNY, «S1po», «CTpoeHne NpOKapUOTUUECKON KIETKI.

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

JlaGopaTtopnass pabGora «l3yueHue CTpOEHHUS KJIETOK Pa3JIUYHBIX
OPTaHU3MOB.

IIpakTnyeckas padora «l3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlaGopaTopnass padora «lccienoBaHue IUIa3MoJiM3a U JICTUIA3MOJIM3a B
PACTUTEINIBHBIX KIIETKAX).

IIpakTHyeckas padora «/3yueHue IBIKEHUS ITUTOIIa3Mbl B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelleCTB M NMPeBpPallleHUe SJHEPTUH B KJIETKe

AccUMUITALINAS ¥ TUCCUMIIISIIS — JIBE€ CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(GHBIA W TeTepoTpOQHBIA. YdUacThe KHUCIOpOoAa B OOMEHHBIX
npoleccax. OJHepreTmueckoe obOecnedyeHue KiIeTKu: mnpeBpanieHue ATD B
oOMeHHBbIX Tmponeccax. DepMeHTaTUBHBIM XapakTep peakluuil KJIETOYHOIO
MeTabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUA.
Kodepmentsl. Otnuuust GepMeHTOB OT HEOPTaHMYECKUX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEJIKU-MHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

IlepBuuHbBIi CHUHTE3 OPraHUYECKMX BeEIIECTB B KieTke. dorocuHTES.
AHokcueenHblll U OKcueeHHwll omocunmes y odaxkmepuil. Ceemocobuparowue
nUSMeHmyl U NUSMEHMbl peakyuoHHo20 yeumpa. Poib XJIOPOIUIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHOBas paspl. Pomoovixanue, Cs., C,. u CAM-munol
¢domocunmesa. [IpogyKTUBHOCTH (pOTOCUHTE3A. BiusiHue pa3auuHbIX PakTOpoB HA
cKopocTh (hoTocuHTe3a. 3HaUeHUE (DOTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIKE OaKTepuu, Kene300aKTepuu, CEepoOAKTEPUH, BOJOPOIHbBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe OopraHu3Mbl. Buaesr Opoxxenus. [IpomykTel OpokeHHs W HX
UCIIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH O0JIe3HEH.

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

buonornueckoe okuciaeHne, WIK KIETOYHOE AbIXaHUE. POap MUTOXOHIpHUIL B
npolieccax ouonornyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Suepaus memoparnHo2o epaouernma npomonos. Cunmes ATD:



paboma npomonuou ATD-cunmaszwvl. IlpeumyiiecTBa a’poObHOro MyTH OOMeEHa
BEIIECTB Iepe aHadpoOHbIM. D(PPEKTUBHOCTD IHEPTETUUECKOTO0 OOMEHA.

JdemMoHcTpanuu

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

Tabnuupr u cxeMbl: «DOTOCHHTE3Y, « IHEPreTHUECKUl 0oOMen», «brocunres
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3Y.

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

JlabopaTtopHnas padora «3ydeHne KaTaTuTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTajaasbl).

JladbopaTopnass pabora «/3yuenue (QepMEHTATUBHOIO PpaCIICTUICHUS
MEPOKCHUJIa BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnass paGora «CpaBHeHHE mTpOIECCOB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas padora «CpaBHEeHUE MTPOLIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. HacaeacrBenHass uHGoOpManus U peajin3anus eé B KIeTKe

Peakuun matpuunoro cuHtesa. [[pUHIMI KOMIUJIEMEHTAPHOCTU B PEAKIIUSAX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACcTBeHHOM mHGopMaluu. [ eHeTnuecKuit
KOJ, €ro cBoiWcTBa. TpaHckpunuusa — MaTpuuHbii cuHTe3 PHK. IlpuHnmrer
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancmauus u e€ sransl. Yuactue TpancnoptHbix PHK B OnocunTtese Oenka.
VYcnosusi O6uocunrte3a Oenka. KomupoBanme amumHokucior. Ponb pubocoMm B
ounocuHTe3e Oenka.

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

Bupycsl — HekeTounble (hOPMBI )KU3HU U OOJIUTraTHBIE Mmapa3uThl. CTpoeHUE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaros. Kusnennwiil yuki
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmMezpasa.

BupycHbie 3a0oneBanust denoBeka, KUBOTHBIX, pactenuid. CIINJ, COVID-
19, counanbHble U MEAUIIMHCKUAE TPOOIIEMBI.

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



JdemoncTpanuu

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

Tabnuiel U cxembl: «buocunte3 Oenkay, «l'eHeTu4eckuilt Koy, «Bupyce»,
«bakrepuogarmny.

IIpakTnueckas padora «Co3aHue MOJIEIIA BUPYCAY.

Tema 8. ) KuzHeHHBIH HUKJ KJIETKH

Knerounséi 1uki, ero mnepuonabl W perynsaiua. Wuatepdaza u  MuTO3.
Oco0eHHOCTH TPOIECCOB, MpOTEKaroMmMX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  I[lpecuntetndyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUN WU
MOCTCHHTETHYECKUH (MPEMUTOTUIECKUI) TIEPHO bl UHTEP(DA3HI.

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

TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTHIl. JIUIUIOMJHBIA W
rariouJHbeIi  HabOpel  XpoMocoM. ['omonoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBL.

Jenenue kieTku — MuTo3. CTaAMM MUTO3a U TPOUCXOSIINE B HUX MPOIIECCHI.
Tumer muto3a. Kapnoknnes n nutokunes. buonornyeckoe 3HayeHue MUTO3A.

Perynsiuuss mutoTmyeckoro uukia kietku. [Iporpammupyemasi KiaeTodHas
rubesp — arnomnTos.

Kinerounoe snpo, XpoMocombl, (PyHKIMOHAJIbHAas TeHOMUKA. Mexanusmuol
npoaugpepayuu, oughpepenyuposku, cmaperus u eubenu kiemokx. «ljugposas
KiemKkay — buoungopmamuueckue mooenu QyHKYuoOHUpOBaHUsl KIemxKu.

JdemoHncTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIH TUKI KIETKW», «Murtos», «CrpoeHue
xpomocom», «Permmukarusa [JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuUTo3 B KJI€TKax
KOpEIIKa JTyKay.

JlaGopaTopHuas padora «3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JlabopaTopHnasi pabora «Ha0ntoeHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpEnapaTax ).

Tema 9. CTpoenue u GQyHKIIUM OPraHN3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTU CTPOEHUS U )KU3HEAEATENHHOCTH OJJHOKIIETOUHBIX OPTaHU3MOB.
baktepuu, apxeu, OAHOKIETOYHBIE TPUObI, OJHOKJIETOYHBIE BOJOPOCTH, APyTHe
npoTucThl. KoJIOHHaNbHBIE OPTaHU3MBL.



B3auMocBs3p 4acTel MHOIOKJIETOYHOIO OpraHusma. TkaHu, OprasHel M
cucteMbl opranoB. OpranusM Kak eIMHoe 1emnoe. I'omeocras.

Tkanu pacteHuid. TUIbI paCTUTENIbHBIX TKaHEW: 00pa3zoBaTeIbHas, TOKPOBHA,
OpOBOJALIAsl, OCHOBHas, MexaHuueckas. OCOOEHHOCTHM CTpPOCHHs, (PYHKUUU U
pAacmoJIOKEHUSI TKAHEN B OpraHax PaCTCHUMU.

TKaHU KXUBOTHBIX U YEJIOBEKA. THIIbI KMBOTHBIX TKAHEHU: JMUTEIIMAIbHAS,
COCMHUTENbHASI, MbllIeyHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (DYHKIUNA U
pacmnoJIOKEHUsI TKAHEW B OpraHax *KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIeHepaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHCTEMBI OPTaHOB XUBOTHBIX U Yes0oBeKa. DyHKIMHU OPraHOB U CUCTEM OPTaHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuili. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX KUBOTHBIX. Hapy KHbIil 1 BHYTpeHHU cKeneT. CTPOCHHUE U TUTIBI
COEIUHEHNSI KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PaCTEHUM:
TPOIIU3MBI M HACTUU. JIBMJKEHHME MHOTOKIIETOYHBIX >KUBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Intanue opranusmos. [lornomenre BObI, yIIIEKUCIOTO ra3a i MUHEPAIbHBIX
BEIIECTB  pacTeHussMu.  [lutanue  KUBOTHBIX.  BHyTpUmoOJIOCTHOE U
BHYTPHUKIIETOYHOE TNHUIIEBapeHHue. [IuTaHWe MO3BOHOYHBIX KUBOTHBIX. OTHENbI
NUIIEBAPUTENIBHOTO TpakTa. llumeBapurenbHble kenesbl. [luieBaputenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3moB. /[pixanue pactenuit. J[prxanue >kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[pIxarenbHas IOBEPXHOCTD.
XKabepHoe u nérounoe apixaHue. J{prxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucTemMa u4elioBeKa. MeXaHu3M BEHTWISIUUM JIETKUX y NTUI U
MiIeKonuTaromux. Perymsus apixanus. J{prxatenbapie 00bEMEL.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMbI PACTECHHM.
TpaHncnopT BemecTB y KUBOTHbIX. KpoBeHOcHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTtemMa IO3BOHOYHBIX JKMBOTHBIX U d4enoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrm KpoBooOpamieHusi. OBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKHBOTHBIX. PaboTa
cepaua u e€ peryJisnus.

Briaenenue y opranusmoB. Beijenenue y pactenuil. BeigeneHnue y ;)kuBOTHBIX.
CokparurensHble Bakyosd. Opranbl BblaelieHus. DuiabTpanus, CEKpeuuss Hu
oOpaTHOE BCachIBaHME KaK MEXaHWU3MBI pa0OThl OpraHoB BbiAeAcHUSI. CBS3b
IIOJIOCTU Tejla C KPOBEHOCHOW WU BBIJICIUTEIIBHOM CUCTeMaMH. Brpinenenue y



NO3BOHOYHBIX >KUBOTHBIX U yesoBeka. [louku. CtpoeHne M QyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH y UEIOBEKA.

3amuTa y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OaKTEpHl M LUCTHI MPOCTEMIINX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa NacCUBHOM M XUMHUYECKOM 3a1TUThl. OUTOHITUIBI.

3amura 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot OojesHedl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIH U NpUOOPETEHHBIN crnenupuIecKuit
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocniasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxxumocte w perynsuumsa y  OpraHu3moB. Pasznpaxumocts y
OHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapaxumMocCTp U perymisauns y pacCTEHUN.
PocroBble BemecTBa 1 UX 3HaA4YECHUE.

HepBHast cucrema u pedrexTtopHas peryisuusi y KUBOTHbIX. HepHas
cucreMa u €€ oThensl. DBOJIOLMOHHOE YCIO0KHEHUE CTPOCHUSI HEPBHOUW CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Pedrnekc u
peduiekTopHast 1yra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.

I'ymopanbHas peryisuus ¥ 3HAOKPHUHHAs CUCTEMA JKMBOTHBIX M UYEJIOBEKA.
JKene3bl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J{eiicTBUE TOPMOHOB. B3anMOCBsI3b
HEPBHOW U SHIOKPUHHON cucteM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpanuu

[Toptpert: U. I1. I1aBnoB.

Tabmumbsl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCHN», «MHOIOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocreiimmey», «Opransl IBETKOBBIX PACTCHHID,
«CucremMpl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuil», «KopHeBblie cuctembly, «CTpoeHue cTedis,
«CTpoeHHe NUCTOBOM IUTACTHHKW», «TKaHMW >KUBOTHBIX», «CKEJET 4Yel0BEKay,
«IImmesapurenbHas  cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

cucrema», «HepBHas  cucrema», «Koxa», «MpbilieyHas  cucremay,
«BplgenurenbHas CUCTEMa», «DHAOKPUHHAsA cUCTEMa», «CTpOECHHE MBIIIIbDY,
«mmynurer»,  «Kumeunonosoctueie», «Cxema  NHATaHUA  PACTECHHIN,

«KpOBEHOCHBIE CHCTEMBI [MO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIPBI»,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxkaeBoro uepBs», «HepBHas
cuctema poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMbikaromuxcs»,  «HepBuas  cuctema  nTumy, «HepBHas — cuctema
MIIEKOTIUTaomuXx», «HepBHas cuctema denoBekay», «Pediexcey.

OO6opymoBaHHe: CBETOBOW MHUKPOCKOI, MHUKPOMpENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MUKpOIpenapaTtbl TKaHEH, PaKOBHUHBI MOJITIOCKOB, KOJUICKIIUU



HACEKOMBIX, UTJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX PacTeHUM, repdbapuu
pacTeHHMil pa3HbBIX OTHAEJIOB, BIAXHBIE Tpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000pyaoBaHuE JUIsl AEMOHCTpAIMU MOYBEHHOTO ¥ BO3IYIITHOTO MUTAHUSI PACTEHU,
pacHieTuIeHHs Kpaxmalia v OeJIKOB Mo IecTBrEM (epMEHTOB, 000PYI0BaAHUE IS
JEMOHCTPALUU OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JILIXaTENIbHBIX JBUKECHHH, MOJIEJIA TOJIOBHOTO MO3Tra Pa3NYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHrue TKaHEN PaCTCHUIN».

JlabopaTopHasi padora «3yueHne TKaHel )KUBOTHBIX.

JlabopaTopHnasi padora «3yueHrne opraHoB IIBETKOBOI'O PACTECHHUS.

Tema 10. Pa3dMHoO:KeHNEe 1 pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKJItOuYas BEreTaTUBHOE) U
nojioBoe. Buael  Oecronoro  pa3MHOXKEHHUS:  I[OYKOBAaHUE,  CHOPYJSLUS,
¢dbparMenTanmsi, KIOHHPOBaHUE.

[TonoBoe pasmuoxkenue. IlomoBbie KIIETKU, WM rameTsl. Meio3. Craauu
Mmeiio3a. [ToBeaenne xpomocom B Meito3e. Kpoccunrosep. buonorndeckuii CMbICI
Meho3a M IIOJIOBOTO Ipouecca. Meno3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpPTaHU3MOB.

[IpenzapoxpimieBoe pasBurue. ['amerorenes y xuBOTHBIX. [10J10BBIE KEIE3bl.
OO6pazoBanue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorene3 u ooreHe3. CTpoeHue
MIOJIOBBIX KJIETOK.

OmnonoTBopeHre W SMOpPUOHATBLHOE pa3BUTHUE KUBOTHBIX. CHocoObI
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HAyKa
0 Pa3BUTUU OpraHU3MOB. Mopgozcenez — 00Ha U3 21aA8HbIX NPOOIIEM IMOPUOTOCULL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenwe. Tumbl  apoOneHus.
Jemepmunuposannoe u HedepmuHuposanrHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH APOOJICHUS MIICKOIMMTAIOMINX. 3apOJBIIICBhIC JIMCTKU
(racTpyssinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3auMuoe
BJIUSIHUE YacTeil pa3BUBAIOIIErOCs 3apojbllia (SMOpPHOHANbHAS WHIYKLHS).
3Jakiagka IuUlaHa CTPOEHHUSA JKMBOTHOTO KaK  PE3yJbTaT HEPAPXUYECKHUX
B3aUMOJICHCTBUI T'€HOB. BiusgHMEe Ha >MOPUOHAIBHOE Pa3BUTUE PATUUHBIX
(bhakTOpOB OKpY:KAIOIIEH CPeIbl.

Poct u pasButue xuBoTHBIX. [locTamMOpuoHanbHbI nepuon. [lpsmoe u
Henpsimoe pas3BuTue. PaszButme ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KWBOTHBIX. bHOJIOrMYeckoe 3HAaYeHHE MPSMOr0 W HEMPSIMOIo
pa3BUTHSL, UX PACIPOCTpPAHEHUE B MPUPOAE. THUIBI pocTa KUBOTHBIX. DaKTOPHI
PEryJsilMU POCTa )KUBOTHBIX U YesioBeka. CTaauu MocTIMOPUOHATBHOTO PA3BUTHS



y ’KMBOTHBIX U uesioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTHYECKHE MTPOLIECCHI.

Pasmuoxxenne u pasutue pacreHuid. ['ametoput u crnopodur. Meiio3 B
YKU3HEHHOM ITuKJIe pacTeHuid. OO0pa3zoBaHue Crop B npolecce mero3a. ['amerorenes
y pactenuil. OMI010TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BoiiHOE
OIUIOZOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHUe U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEryJIsiIid OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

[Hoprpetsr: C. I'. Hapammn, X. Hlnemas.

Tabmuel u cxembl: «BereratuBHOe pasMHOXKEeHHE», «THIBI OECIoNoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMHIOMOHAIb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHOXeHUEe TUAPBD, «Meno3y, «XpoMocoMbly, «l'ameroreHnes», «CTpoeHue
SIMUEKJIETKU U crepmaro3onaa», « OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3zButne wmaickoro xyka», «Pa3Butue capaHum,
«PazButue narymku», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI,
«CtpoeHue ceMsH OJHOJOJBHBIX U JIBYJOJBHBIX PACTEHUI», «KHU3HEHHBIN ITUKII
MOPCKOM KamycCTbl», «  KU3HEHHBIN LUK MXa», «  KM3HEHHBINA [IUKJI TATOPOTHUKAY,
«OKW3HEHHBIN UK COCHBDY.

OO6opymoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpPOIpENnaparhl SUIEKICTOK U
CIIEpPMATO30UI0B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGoparopHasi padora «l3ydeHue CTpOCHHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHUKpOIIpENapaTax».

IIpakTnyeckas padora «BbIABIEHHE IPU3HAKOB CXOJCTBA 3apPOJBIIIECH
ITO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHe OpraHoB pPa3MHOKEHHUS BBICIIUX
pacTEHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoB

Wcropust ctaHOBIEHUS U pa3BUTHUS TEHETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Pojgb OT€UECTBEHHBIX YUEHBIX B Pa3BUTHUUA TCHETHKHU.
Pa6oter H. K. KonbsuioBa, H. U. BaBunosa, A. H. benozepckoro, I'. /. Kapneuenko,
10. A. ®umunuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. ' OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHBbIE TEHbI, AJIbTEPHATUBHBIC IPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, THOPHUIBI, TEHOTHUIT, ()EHOTHII.
OcHOBHBIE ~ METOABI  TCHETHUKHU:  THOPUIOTIOTUYECKUM,  LUTOJOTHUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHncTpanuu



[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Komnsos, H. H.
BaBunoB, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel u cxembl: «MeTobl TeHETUKINY, «CXEeMbI CKPEIIUBaHUSD.

JlabopaTopHasi padora «J/Ipo3oduna Kak OOBEKT TI'€HETHYECKUX

VICCIIEJOBAHUID.
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. llepBblii 3akoH MeHaens — 3aKOH

eIMHO00pa3us rudpUI0B MepBoro nokojaeHus. [Ipasuno noMmuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paclIeIuIeHUs NPU3HAKOB. lluTonornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToThl raMmer.

AHanmsupyonee ckpemnBanne. [[poMeKyTOUHbI XapaKkTep HACJIEIOBAHMUS.
Pacmieruienne npu3HAaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemuBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HacJieJJOBaHMsI MPU3HAKOB. L{uTonornyeckrne OCHOBBI AUTUOPUTHOTO CKPELIUBAHUSI.

CuemienHoe HacnenoBanue npuszHakoB. Paborel T. Moprana. CuermieHHoe
HACJIEJOBAaHUE T'€HOB, HAPYIUICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

I'enetuka nosia. XpoMOCOMHBIN MEXaHU3M OIpEAEIEHU Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBI W TreTeporaMmeTHhI moji. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HaciegoBaHne Npru3HAKOB, CLEMVIEHHBIX C ITOJIOM.

I'enoTun xak nenoctHas cucrema. 1InenoTponus — MHOKECTBEHHOE JEHCTBUE
resa. MHOXECTBEHHBIM aUIeNu3M. B3auMOIEHCTBUE HEAJUIENbHBIX TI'EHOB.
Kommnnementapuocts. Dnuctas. [Tonumepus.

I'eHeTHueCKUil KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, @ TAKKE
(U3HOJOTMYECKUX  MPOILIECCOB, MOBEIECHHUS W  KOTHUTHBHBIX  (PYHKIUH.
['eneTnueckue MEXaHU3Mbl CUMOMOI€HE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— MapasuT» U «XO3IMH — MHUKpOOHOM». ['€eHeTHdeckue acnekTbl KOHTPOJIS H
MU3MEHEHUS HAClIeJICTBEHHON HH(POpPMAIIUHU B MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmust u cxemsl: «IlepBoiif 1 BTOpo# 3akoHbl Mengensa», « Tpetuil 3aKkoH
Menpens», «AHanusupyroniee ckpemuBaHue», «HemomHoe nomMuHUpOBaHUEY,
«CuerieHHOEe HaclieIoBaHWE TMPU3HAKOB Yy Jpo30duibl»y, «l'eHeThka mosay,
«Kapuotun denoBeka», «Kapuotun npozoduibl», «Kapuotunm nOTHIBD,
«MHOKECTBEHHBIN aJUIENN3M», «B3auMOIEHCTBUE TEHOBY.

OOopynoBanue: MoAeNlb g JAEMOHCTpAallMd 3aKOHOB €IMHO0Opa3us
ruOpuIOoB TMEpPBOrOo TOKOJIEHHWS U pacllelUIeHHs] MPU3HAKOB, MOJAENIb MJis
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO HACIIECIOBAHUS MPU3HAKOB, MOJEIb IS



JEMOHCTPALUM CLEIJICHHOIO HACJIEIOBaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas padora «/3ydyeHue pe3yiabTaTOB  MOHOTHMOPUIHOIO
CKpEILUBAHUA Y APO30(PUITBD.

IIpakTnueckas  padora  «l3ydeHume  pe3ylnbTaToB  JUTHOPHUIHOTO
CKpENIMBaHUs y AP030(UITBD».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  dopmupoBaHuu (peHoTHMA.
N3menunBOCTh Npr3HakoB. KauecTBEHHBbIE M KOJWYECTBEHHBIE MPU3HAKU. Buabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MoaudukanronHas W3MEHYMBOCTh. Ponb  cpenbl B (OpMHpPOBAaHUU
MOAU(PUKALMOHHON HM3MeHYnBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psan u BapuanuoHHas kpuBas (B. HMoranncen). CoiicTBa MoIu(pHKAIMOHHON
V3MEHYHMBOCTH.

I'enoTunuueckas n3MeHYNBOCTh. CBOKMCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUIIMYECKON M3MEHUYUBOCTU: KOMOUHATUBHAS, MYTallUOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTH. Meil03 W MOJIOBOM TMPOIIECC — OCHOBa
KOMOMHATUBHOW U3MEHUYMBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3JJaHUU
TeHETUYECKOTO pa3HOOOpa3us B Mpeiesiax OJHOTO BU/A.

MyTauuoOHHas W3MEHYMBOCTb. Buabl MyTanuii: TE€HHbIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W  HWHIAYUMPOBAaHHbIE MyTaluuW. SnepHble U
HUTOIUIa3MaTuyeckue myTtanuu. CoMaTUYeCKUE W MOJOBbIe MyTauuu. [IpuyunuHbI
BO3HUKHOBEHUs MyTanuid. MyTareHpl W WX BIUMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O TMpOIECCa. 3aKOH TOMOJIOTUYECKUX pAJIOB B
HacneacTBeHHoW m3menunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUYHMBOCTHh U
HAaCJIEICTBEHHOCT.

Onuzcenemuxa u dNUSEHOMUKA, pOIb dNULEHEMUYEeCKUxX @Gakmopos 8
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuiet u  cxeMbl: «Buasl  u3MmeHumBOCTHY», «MoaudukanoHHas
W3MCHYHUBOCTHY, «KomOuHaTuBHAs W3MCHYHUBOCTEY, «Meiio3y,
«OmnonorBopeHuey, «I'eHeTHUYecKne 3a00JIeBaHUs YeI0BeKay, « Buapl MyTammii.

OO6opynoBaHue: XKUBbIe W TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHkH ((poTorpadun) )KUBOTHBIX C Pa3IMYHBIMU BUIaMU U3MEHYUBOCTH.

JlaGoparopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOMU(PUKANMOHHON W3MEHUMBOCTU. [locTpoeHWe BapuallMOHHOTO psna U
BAPUALIMOHHOU KPUBON».



IIpakTnueckas padora «Mytaruu y Apo3odunasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yes0BeKka

Kapuorun wenosexka. MexayHapoaHas nporpaMma HCCIENOBAaHHS TI'E€HOMA
yenoBeka. Meronbpl  M3y4eHUsT T€HETHMKH  YEJIOBEKAa: TIEeHEaJOTHMYEeCKUM,
OJIM3HEIIOBBIH, ATOT€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-T€HETUUECKHA. CoBpemeHHOE ONpEIEIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[M11P-ananu3a. HacneactBenHsbie 3a00ieBaHus YelioBeKa. ['eHHbIE 1 XpOMOCOMHBIE
Oone3Hn uyenoBeka. boye3HM ¢ HaclEACTBEHHOM MPEeapaciioyioKEHHOCTBIO.
3HaueHUE MEAMIMHCKON T€HETUKHU B MPEIOTBPAIICHUHU U JICYEHUH T'€HETUYECKHUX
3a0oneBaHui 4yenoBeka. MeauKo-reHeTuYecKoe KOHCYJbTHupoBaHue. CTBOIOBbBIE
KJIETKH. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACTEKThl UCCIIECIOBAHUN B
00J1acTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

'enetnueckue ¢akTophl TMOBBIIMICHHOW YYBCTBUTEIBHOCTH YeEJIOBEKA K
bu3rUecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy Karolieil cpefpl. ['eHeTnueckas
NIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JdemoHcTpanun

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeTobl U3yUYEeHHS] TEHETUKHU
yenoBekay, «I'eHeTnueckue 3a00JeBaHUs YETOBEKa.

IIpakTHuyeckas padora «COCTaBICHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenekuust OpranusMoB

JlomecTrKanus 1 cenekuusl. 3apoKICHHUE CEIEKINU U JOMECTUKAUUU. Y YeHNE
H. U. BaBunoBa o lleHTpax NpOUCXOXIEHUS W MHOTOOOpa3usi KyJIbTYPHBIX
pactenuil. Ponb cenexkuuu B CO31aHUU COPTOB PACTEHUI U OPOJ ) KUBOTHBIX. COPpT,
OpOJIa, IITaMM. 3aKOH TOMOJIOTUYECKHUX PSAOB B HACIEACTBEHHOW N3MEHYMBOCTHU
H. W. BaBusnosa, ero 3HaueHue AJis CEIEKIIMOHHON pabOTHI.

Metoapl cenekuMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYaJbHBIN. Oramnsl KOMOWHAIIMOHHON CCJICKIIUH. HUcnwiTanue
IpoU3BOAMUTENEH MO MNOTOMCTBY. OTOOp NO TEHOTHIY C IOMOIIbIO OICHKU
(deHoTHna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMonlbio aHanu3a JJHK.

HckyccTBeHHBIW ~ MyTareHe3 KaK  METOJA  CEJCKIMOHHONW  paboThl.
PaananroHHbI 1 XUMHYECKUM MyTareHe3 Kak UCTOYHHMK MYTALUN y KyJIbTYPHBIX
dbopm opranuzmoB. Vcrnonb30BaHHE T€HOMHOTO PEIAKTUPOBAHUS U METOOB
pexkoMOuHanTHBIX JIHK 17151 monmydenust iCX0AHOro Matepuasa JIjsi CeleKIUu.

[Tonyuenue MTOJTUIIIIOUIOB. BnyTtpusunosas ruopUaAN3aIIus.
binu3koponcTBeHHOe  ckpeniMBaHue, WM MHOpuauHr.  HepoxactBeHHoe
CKpeniuBanue, win ayTopuauHr. ['erepo3uc u ero npuyuHbl. Mcmonb3oBanue
rerepo3uca B cenekiuu. Otnanénnas rubpuausanus. [Ipeononenue Oecruioaus



MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMN PACTEHUI U )KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHre U U3YUYECHUE TE€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUUN U
UX JUKUX  poAuMyed ISl CO3JaHUs  HOBBIX COPTOB W THOpPHUJIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JM3yuenue, coxpaneHue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YesaxX YAVUUEHUs CYUeCmeyiomux U co30anusl HO8bIX NOpPOO, JTUHUL U KPOCCO8, 8
MoM 4Yucie ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeodoguix uoeti U nepcneKmueHbIX MexHoI02UlL.

JdemoncTpanuu

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
JlyxpstHeHnko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuiel 1 cxeMbl: «L{eHTpbl MPOUCXOKIACHUSI U MHOTOOOpa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIJOB B HACIEICTBEHHON H3MEHUYHBOCTHY,
«Metonasl cenexkuumn», «OTnanénnas rudpuauzanus», «MyTareHesy.

JlabopaTopHnasi pabdora «/3yyeHue copTOB KyJIbTYpHBIX PACTEHUN U TIOPOL
JIOMAITHUX YKUBOTHBIX.

JlabopaTopHnasi padora «3yueHre METO/IOB CEJIEKIIUU PACTCHUI.

IIpakTueckas padora «IIpuBrBKa pacTeHHID.

IKekypeussi «OCHOBHBIE METOABI M JOCTHXKEHUS CEIEKUHUH PACTEHUN H
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHLIHIO, IIJIEMEHHYO bepmy,
COPTOMCHBITATENBHBII y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpAaTOPUIO
arpOyHUBEPCUTETA WM HAYUYHOTO LICHTPA)».

Tema 16. BuoTexHo10rusi U CHHTETHYECKAsA OMOJIOTHS

OOBEKTHI, UCHOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBIE W TKaHEBbHIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIEOONEUEHHUEe, IMOJIYYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BuHOZEene. Mukpoouonornuecknii cuHTe3. OOBEKTHI MHUKPOOMOIOTHUYECKHIX
TexHonoruii. [Ipon3BoacTBO OeKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LIE€JIbIO MOJYYEHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTPEYAIOIINECS B IPUPOAE OMOCUHTETUUECKUE Ty TH.

Knerounasa unxxenepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PAaCTECHUU U
#*uBOTHBIX. KpuoGanku. Comatudeckas TUOpUAM3ALMA W  COMATUYECKUN
sMOpuoreHe3. Vcnonb3oBaHWe TramiouJ0OB B CEJIEKUMH pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
aumumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
SIMIEKJIETOK U KIOHUPOBAHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALIMU SIAEP KIETOK.



Texnonocuu 0300po6nenus, KyaibmueUpo8arHus U MUKPOKIOHANbHO2O PASMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KYAbMYD.

XpOMOCOMHass M TeHHasg HHXeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBaHue pekomOuHaHTHeIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JloCTHKEeHUS U ePCIIEKTUBBI XPOMOCOMHOM Y TeHHOM MHKEHEPUU. JKOJIOTHUECKUE
U 3 THYECKHUE MPOoOJIeMbl TEeHHOM UHXKEHEPHUH.

MenunuHckue 6uorexnonoruu. [loctrenomnuas nuudponas meaunuHa. [TIP-
JTUArHocThKa. MeTaOOJOMHBINM aHalu3, TEHOLUEHTPUYECKUH aHajau3 MpOTeoMa
YEeJI0BEKAa ISl OLEHKM COCTOSIHHSA €ro 340poBbs. VCHoOJb30BaHHE CTBOJIOBBIX
KkieTok. TapretHas Tepanus paka. 3D-OmowmkeHepus s pa3pabOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEH COYETaHWEeM TEXHOJOTMH TPEXMEPHOro OMONMpUHTHUHTrA U ckaddosaunra
JUISL PEIIEHUS 3a/1a4 NIEPCOHAIM3UPOBAHHON MEULINHBI.

Co3nanne BEKTOPHBIX BAaKIMH C IICJIbI0 OOECIEYeHHS KOMOMHHPOBAHHOMN
3amuThl OT Bo3Oymuteneit OPBU, ycTaHoBieHHE MOJEKYJISPHBIX MEXaHU3MOB
¢bynkuunonuposanusi PHK-conepkamumx BUPYCOB, BBI3BIBAIOIIMX OCOOO OINACHBIE
3a00J1€BaHUs YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanumn

Tabmuubl u cxemsbl: «Mcmoap30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
pOU3BOJICTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHXXEHEPUs».

JlabopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnyeckas padora «llomydeHre MOTOYHOKUCIBIX TPOTYKTOBY.

Ikekypeusi  «bHOTeXHONOTHMS — BaKHEWIIAash MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE ITPOU3BOICTRO)».

11 KVIACC

Tema 1. 3apokaeHne W pa3sBuTHE 3BOJIOIMUOHHBIX MPEACTABJICHUH B
O0noJIornu

OpomounonHas Tteopuss Y. Jlapuna. Ilpeanochuiku BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1ue cuibl 3BooNUU BUIOB 110 Y. J[apBuHY (BbICOKasi ”HTEHCUBHOCTh
Pa3MHOXEHHUSI OpraHU3MOB, HACJEICTBEHHass HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmienne cuaTeTHUecKoi Teopun H3Bomoruu (CTD). HelrpanpHas
Teopusi 3Boitonuu. CoBpeMeHHas JBOJIIOLMOHHAS  Ouoyiorvsa. 3Ha4YeHHe
ABOJIIOLIMOHHOM T€OpHH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemMoHcTpanuu



[Toptpetsi: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosee, Y. Hapeun, C. C. YerBepukos, W. 1. lImansraysen, [x. Xonaein, . K.
benses.

Tabnuup! u cxemsl: «CucreMa xxuBoii mpuposl (o K. JInnuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GpopmMupoBaHusi MPUCTIOCOOTECHUHN Y
pacTeHul u KuUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyrta myremectBus Y.
HapBuna», «Haxoaku Y. [lapBunHay, «®opmbl OOpnOBI 3a CYIIECTBOBAHHUEY,
«IToponbl romy0Oei», «MHoroodbpasue KyibTypHBIX (hopMm KamycTbD», «Ilopomabl
JOMaITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHus HOBBIX BUIOB (o Y. JlapBuny)»,
«CxeMa COOTHOIIEHUSI ABWXKYUIMX CHJI 3BOJIOLUNY», «OCHOBHBIE IOJOXKEHUS
CUHTETHYECKON TEOPHUU IBOJIFOLIAN.

Tema 2. MUKPO3BOIIOLHSA U €€ pe3yJIbTAThI

[Honynauus kak sneMeHTapHas eAuHHIA BOMIOIUU. COBpEMEHHbBIE METObI
OLICHKM TE€HETUYECKOT0 pa3HoOoOpa3usi W CTPYKTypbl mnomyisuui. V3menenue
reHo()oHJa NOMyJSIIMM KaK 3JEMEHTApHOE HBOJIIOLMOHHOE SBJIEHHE. 3aKOH
reHeTuueckoro paBHosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (IABWXKYIIHE CHJIBI) JBOJIOUMH. MyTallMOHHBIHN
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelidp TeHOB — ciyuaiiHble
HEHAIPaBJICHHBIC N3MEHEHUS YacTOT aJljIesiel B momyasanusix. DHPpexT ocHOBaTEIIS.
Spexm o6ymouiiounozo eopaviuika. CHUdCeHUe 2eHemuuecKko2o pazHoo0pa3usL:
npuuunsl u creocmsus. llposenenue agpgpexma Opeticha 2ernos 6 6ONLUUX U MATBIX

NONYJIAYUSX. Murpanuu. N3onsauus MOy JISIUI: reorpaguueckas
(mpocTpaHCTBEHHAs ), Onosiornyeckas (penpoyKTUBHASA).
EctecTBenHblii oT60p — HampaBnsoomuii Qgakrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOIIHUMA,  pa3pbIBAONIU
(nm3pynTtuBHbIf). [lomoBoil oTO0p. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
TIOBEICHUS )KHBOTHBIX.

[Ipucnoco0IeHHOCTh  OPraHU3MOB  KaK  pe3yJdbTaT  MHKPOIBOJIOIUU.
Bo3nukHOBeHME TPUCTIOCOOICHUN Y OPraHiu3MOB. ApoMop(]O3bl ¥ UANO0A AN TAIIUH.
[Tpumeps! mpucnocobsieHnit y opranu3mMoB: Mopdosornyeckue, Gu3noIoruyeckue,
onoxuMmudeckue, mnoBeAeHUYeCKHEe. OTHOCUTEIBLHOCTh  MPUCTOCOOJIEHHOCTH
OpTraHU3MOB.

Bun, ero xpurepum u crTpykrypa. BumooOpazoBanme Kak pe3yibTaT
MUKpPOIBOIOIMU. M3omsmus — kioueBod ¢akTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJUIONIaTPUUYECKOe (reorpaduueckoe),
CUMIIATPUUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOEY (monuIIOnIU3aNus,
rubpuan3zanus). JmuTeasHOCTh 3BOTIOIMOHHBIX MPOIECCOB.

Mexanusmbl (HOPMHUPOBAHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.



Posb 3BONIOLIMOHHOM OMOJOTHH B pa3pabOTKe HAyYHBIX METOJOB COXPaHEHMUS
OunopasHooOpa3usa. MUKpOIBOMIOLMS U KOABOJIOLMSA MMApasuTOB U HUX XO3SEB.
Mexanu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTUKAM U CIOCOOBI OOPBOBI €
HEU.

JdemoHncTpanuu

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

Tabmuupl U cxembl: «MyTanuMoHHass H3MEHYUBOCTHY, «llomynsiuonHas
CTpYKTypa BuAa», «Cxema nposiBieHus 3akoHa Xapau—BaiinGepray, «/Buxyiiue
CHJIBI 3BOJIOLUNY, «IKOJIOTHUECKas U30JSAIHUS MOMYJIALUNA CEBaHCKON (opermny,
«"eorpaduueckas u30IA1Us TUCTBEHHUIIBI CHOMPCKOM 1 IMCTBEHHHUIIBI IAyPCKOI,
«ITomynsuuoHHBIE BOJIHBI YUCICHHOCTH XHIHUKOB M XEPTBY», «Cxema AeUCTBUSA
€CTECTBEHHOT0 0TOOpa», «@opMbl O0pHOBI 32 cyliecTBOBaHUEY, « MHTyCTpHUabHbBIN
MenaHuzM», «OKuBble — Hckomaembie»,  «llOKpOBHTENbCTBEHHAass  OKpacka
KUBOTHBIX», «[Ipegynpexnaronias oOkpacka >XKUBOTHBIX», «PU3HOIOTHYECKUE
ananrauuny, «lIpucrnocoGneHHOCTh OpraHu3MOB U €€ OTHOCUTENIbHOCTbHY,
«Kpurepuu Buna», «Buabl-nBoliHukn», «CTpyKTypa BHJa B mpupoze», «Crnocoosl
BUI000pa3oBanus», «I'eorpapuueckoe Bu1000pa3oBaHue TPEX BUIOB JIAH IBIIICH,
«JKOoJ0rn4eckoe BHI000pa30BaHUE BUAOB CUHUL, «lloaumionasl pacTeHHiD,
«KarmycTHo-peieuHbIit THOPUIY.

Ob6opynoBanue: repObapuu pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Uyuena NTULl U
3BEpe ¢ MpuMepamMu pa3IMuHbIX MPUCITIOCOOTIEHUH, Yydesna NTUI] U 3Bepel pa3HbIX
BUJIOB, repOapuu pacTeHuid OJIM3KUX BHUAOB, OOpPA30BABIIMXCA PA3TUYHBIMU
croco0amu.

JlabopaTopHasi pa6oTa «BbIsBIIeHHEe N3MEHIMBOCTH Y 0COOCH OJHOTO BHIAY.

JlaGopaTopHnas padorta «IIpucnocobseHust OpraHu3MOB U UX OTHOCHUTENIbHAS
1e71eCO00Pa3ZHOCThY.

JladbopaTopnass paGora «CpaBHeHHUE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPHIO.

Tema 3. Makpo3Boaouus u eé pe3yJibTaThbl

Meroasl  uW3yd4eHHMsT MakpodBOMIOLMU. [lall€OHTOIOTMYECKHE  METOABI
uzydeHus: odBononuu. llepexonnbie ¢GopMbl U (UIOTEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpaduyeckue Meronpl u3zydeHus s3Botonuu. CpaBHeHHE (IOpPHI U
(ayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue oOnactu 3emiu. Bunbl-
SHAEMUKHU U PEIIUKTHI.

OMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METOJbI U3YUEHUS
3BOMIOLMU. ['eHeTHYecKne MEXaHW3Mbl 3BOJIIOLMM OHTOIEHE3a M IOSBICHUS
HBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapasle  opranbl M aTaBU3Mbl.  MOJIEKYJIIPHO-T€HETUYECKHE,



OMOXMMHUYECKHE U MAaTEMAaTUYECKUE METOAbl U3yUEHHUs HBOIIOLUU. [ OMOIOrn4YHbIE
reHbl. COBpEMEHHbIE METO IbI TOCTPOCHUS (PUITOTEHETUYECKUX JI€PEBHEB.

XPpOMOCOMHBIE MyTalli{ U SBOJIIOIUS TEHOMOB.

OO0uue 3aKOHOMEPHOCTH (TpaBuia) 3BOMIOUUU. [IpuHyun cmensvl QyHKYuU.
HeoOpatumocTs 3Bomtonuu. ApantuBHasi panuanus. HepaBHOMEpHOCTH TEMIIOB
SBOJIIOLINH.

JdemoHncTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. I 'ekkenb.

Tabnuipl U cxeMbl: «OUIOTCHETUYECKUN PAJT JIOMIAIN», «APXEONTEPUKC,
«3Bepo3yoOble  smepbl»,  «Creromedans»,  «Punnodutey,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HB 3emin», «Jlpeid KOHTHHEHTOBY,
«Penukte»y, «HavanbHble cTaguuM 3MOPUOHANIBHOTO PA3BUTHA TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyIuMEHTB,
«ATaBU3MBI»Y, «XpOMOCOMHBIE HAOOpHI YeEJIOBEKa W IIKMMIAH3e», «l JaBHBIE
HaMpaBJIEeHUs 3BOJTIOLUNY, «OO0II1e 3aKOHOMEPHOCTHU HBOJIIOLIUN.

OO0opynoBaHue: KOJUIEKIUU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJOTUYHBIX, pyAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumore3sl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHes u
naHcnepmusi. JloHayuHble penCcTaBlICHUs] O 3aPOKJCHUU JKU3HU (KPEALMOHU3M).
I'mnoTe3a NoCTOAHHOTO CaMO3apOKICHHUS KU3HU U €€ OIpoBepKeHue onbiTaMu O.
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue Ku3HU U aCTPOOUOIOTHS.

OcHOBHBIE 3Tanbl HEOPraHU4YECKOU ABOJIFOLUU. [ImanerapHas
(reosoruueckasi) IBOJIONUS. XUMHUYECKas dBOJIONUS. AOHUOTeHHBIH CHUHTE3
OpraHnyeckux BemecTtB u3 Heopranndeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanue nonumepoB u3 MoHoMepoB. Koanieparnas runore3a A. M. Onapuna,
rumnore3a nepBuyHoro OynboHa JIk. XomngeiHa, reHetuueckas rumote3a [
Ménnepa. Pubosumsr (T. Yex) um rumoreza «vupa PHK» V. T'unbGepra.
dopmupoBaHue MEMOpPaH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emun u MeToIbI €€ n3ydeHus. MckonaeMble OpraHn4eCcKUe OCTAaTKHU.
I'eoxpononoruss u €€ Meroabl. OTHOCHTENbHAs U A0OCOJIOTHASI F€OXPOHOJIOTHS.
I'eoxpoHoONOrnYecKas nIKkaga: 0HbI, 3pbl, IEPUOABI, FTOXH.

HauanbHble sTambel opraHuyeckoil sBoironuu. [losBieHue ©u HBOMIOLMS
NEPBBIX KJIETOK. DBoMIONUs MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIUIEHKM KaK aHajior MEPBBIX Ha 3emMie COOOIIECTB.
Crpomatonutsl. [IpokapuoThl U 3yKapHOTHI.



[IpoucxoxaeHue 3ykaproT (CUMOMOTeHe3). DBOJIOLNOHHOE TPOUCXOKICHHE
BUpPYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC 3Tamnbl ABOJIONMMU BBICIIMX pacTeHuil. OCHOBHbIE apoMop(]o3bI
pacrenuil. Bpixon pacrenuid Ha cymy. llosBieHue CHoOpoBBIX pAacTeHUU U
3aBoeBaHME uMH cylmd. CeMeHHble pacTeHus. [IpoMCXOXKIIeHHE IBETKOBBIX
pacTEHUM.

OcCHOBHBIE 3Talbl 3BOJIIOIMUHU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(ho3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XxopaoBbIe )XKUBOTHBIE. JKN3HB B BOJAE. DBONIOLUS MO3BOHOUYHBIX.
[Ipoucxoxnenne ampubuii u pentunuit. [IpoucxoxacHue MIICKOIUTAONIUX H
ntui. [lpunnun ximrodeBoro apomopdosza. OcBoeHue OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH )KMBOTHBIMU CYIIU.

PazBuTtne xu3HM Ha 3emMiie MO 3paM U MEpHOJlaM: apXeu, MpoTepo30H,
najae030i, Me3030i, KaitHOo30i. O0IIas XapakKTepUCTUKA KIIMMATa U T€OJIOTUYECKHIX
npoueccoB. [losiBneHne U paciBeT XapaKTEpHbIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro yCJIOBUS U BIUSHUE HAa Ta30BbIi cOcTaB aTMOC(hephI.

MaccoBble BBIMUPAaHHUS — DKOJIOTHYECKHE KPU3HCHI Mponuioro. IIpuumubel u
CIEACTBUSI MAacCOBBIX BbIMHpaHHil. COBPEMEHHBIN SKOJOTHYECKUN KPHU3HUC, E€ro
ocobennoct. [Ipobiema coxpanenus 6uopasHo0Opas3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHmyeckoro mupa. [IpuHuunbel kiaccuukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHE IPYIIIbI OPTaHU3MOB.

JdemoHcTpanun

[Toptpets: @. Penu, JI. Cnamnanuanuy, JI. Ilactep, . . Meunukos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Munnep, I'. IOpu.

Ta6muiel u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa no
W3YUYEHHIO CaMO3apoKIeHMUs Ku3HW», «Cxema ombiTa C. Mwuepa, I'. HOpwuy,
«Jtanbl  HEOpraHWYecKou  »Bomtouun», «l'eoXpoHosoruyeckass  IIKauga,
«HadanbHble 3Tanbl OpraHUYeckoi sBoonun», «Cxema oOpa3oBaHUSI IYKapHUOT
nyTéM cumoOuoreHesza», «Cucrema XUBOM mpupoab», «CTpoeHUE BHUPYCAY,
«Apomopdo3sl  pactenuit», «PuHnOMUTHY, «OIHOKIETOYHBIE BOJOPOCIN,
«MHorokierounsle Bojgopocam», «Mxm», «llanmoporaukm», «l'onocemeHHbIE
pactenus», «Opraibl IBETKOBBIX pacTeHHI», «CxeMa pa3BUTHS )KUBOTHOTO MUPay,
«Apomopdo3sl KUBOTHBIXY», «IIpocteiimuey, «Kumeuynononoctusie», «Ilmockue
yepBu», «Ynenucrtonoruey, «PuiObl», «3eMHOBOAHBIE», «IIpecMbIKaromIrecs»,
«IItnusyy, «Mekonuraromue», «Pa3BUTre ®KU3HU B apXEUCKOU 3pe», «Pa3zButue
KU3HU B IIPOTEPO30MCKOU 3pey, «Pa3BuThe XKU3HM B IIAJCO30MCKOM 3pey,
«Pa3BuTHE KNU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KAWHO30MCKOM 3peEy,
«CoBpeMeHHas cucTeMa OpraHUYEeCKOTO MUPay.



OOGopynoBanue: repbapuud pacTeHUM pPa3IMYHBIX OTAENIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIAYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXHUX, CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, UydeJia ITUIL U 3BEPEN, KOJJIEKIIUN
OKAMEHEIIOCTEM, TMOJE3HbIX HCKOIMAEMbIX, MYJSDKH OpPraHUYECKHUX OCTATKOB
OPraHu3MOB.

BupryanbHas  sgabopatopHasi  padora «MogenuMpoBaHUE ~— ONBITOB
Musnnepa—tOpu o u3ydeHuto aOMOreHHOT0 CHHTE3a OPTaHUYECKUX COSTMHECHUH B
NEPBUYHON aTMochepey.

Jlabopatopnas pabora «/3ydyeHHe M ONKCAaHHE MCKOMAEMBIX OCTaTKOB
JPEBHUX OPTraHU3MOB.

IIpakTuyeckass padora «l3yueHne OCOOCHHOCTEH CTPOCHHS pPaCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTuueckas padora «/3yueHre 0oCOOCHHOCTEM CTPOEHUS TTO3BOHOUYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxxkaeHue 4eji0BeKa — AaHTPOIIOI eHe3

Paznensl 1 3agaun aHTPONOIOTHH. METOIBI aHTPOTIOJIOT U H.

CraHoOBIIEHUE TIPEICTABICHUN O MPOUCXOXKICHUM 4YelIOBeKa. Penurunosnbie
BO33peHUs. COBPEMEHHBIC HAYUYHbBIE TEOPUH.

CxoacTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKa.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTENIBHO-
Mopdoaoruyeckue, AMOPUOIOTUYECKUE, b13M0JI0r0-0MOXUMUYECKUE,
nopeaeHYeCcKre. OTINYMUS YETOBEKA OT XKUBOTHBIX. [IPAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBrxymue cuiibl ((pakToOpbl) aHTPOINOreHe3a: OUOIOrHYecKre, COlMaibHbIE.
CooTHornieHrne OMOJIOTHYECKUX U COLIMAIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaguu aHTpororeHe3za. PaHHue yenoBekooOpa3Hble 00€3bsSHbI
(TPOKOHCYJIBI) ¥ pAHHUE MTOHTHIBI — OOIIHE MPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
IroJieid. ABCTpaJONUTEKN — ABYHOTHE MpEAKH Jrofeh. UenoBeKk yMelnblid, epBbie
M3TOTOBJICHUS OpY UM Tpyaa. YeaoBek MpsIMOXOISIIMN U TIEPBBIN BBIXOI JIFOACH 3a
npenensl Adpuku. YenoBek reiienboepreckuii — o0l npeok HeaH 1epTaabCKOTO
YEJIOBEKAa M YEJOBEKa pa3yMHOro. YeyoBeK HEaHAEPTAIbCKUU KakK BHUJ JIOJIEH
XOJIOHOrO KJIMMaTra. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBEK, OCBOCHHME KOHTUHEHTOB 3a mpeneinamu Adpuxu. [laneoreneruka u
NaJIEOT€HOMUKA.

DBOJIIOLMSI COBPEMEHHOTO uejloBeKa. EcTecTBeHHBI OTOOp B MOMYJISLUAX
yenoBeka. MyTanmoHHBIH Tporecc U noaumopusm. [lomynsiuoHHbIE BOJHBI,
npeid reHoB, murpanus U «d(PpQexkT ocHOBATENs» B MOMYJSAIHUIX COBPEMEHHOTO
YeJI0BEKa.



Yenoseueckue pacel. IloHstue o pace. boisbmme pacel: €BpoIeouaHast
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpHalbHasi),  MOHIOJIOMAHAS
(a3uarcko-amepukaHckas). BpeMs M myTu paccesieHHs 4YeJIOBeKa IO IIJIaHEeTe.
EnuHcTBO  yenoBeueckux — pac. HayuHas  HECOCTOATENBHOCTH  pacu3Mma.
[Tpucnoco0neHHOCTh YeNOBEKa K pa3HbIM YCIOBUSM OKPYXAIOMEH Cpebl.
Bnusuaue reorpaduyeckoit cpenbl u apeiida reHoB Ha MOPGHOJIOTHIO U PU3HOIOTHIO
YEJI0BEKA.

MexaucuuiuiiHapHble  MeToabl B (pusnueckoil  (OMOIOTHYECKOM)
AQHTPOMOJIOTMU.  OBOJIOIMOHHAST ~ QHTPOMOJIOTHS W MaJIEOAHTPOMNOJIOTHUS
YEJIOBEUECKHUX TMOIYJALMUNA. bruoconuanbHble UCCIEA0BAHUS MPUPOJBI YEIOBEKA.
NccnenoBanue K03BOMIOMUN OUOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toprpetsr: Y. lapsun, JI. JIukn, 5. 4. Pornacknii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJIOTHIY, «I 0JJOBHON MO3T YeIIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YelnOBeKa M CKEJNEeT IIMMIIaH3ey,
«PyIMMEHTHI 1 aTaBU3MbDY, «/[BHKYIIME CUIIBI aHTPOIIOT€HE3A», « DBOIOLUOHHOE
IPEBO  4YEIOBEKa», «ABcTpaionuTek», «UenoBek  ymenwli», «YenoBek
MPAMOXOIAIININY, «JleHncoBckui yenoBek» «Heanaepranpub»y, « KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITambl SBOJIOIUU YEIOBEKA», «Packl UelIOBEKay.

O6opynoBanue: MyJSKM  OKaMEHEJIOCTeH, MpPeaMETOB MaTepualibHON
KyJIbTYpbl ~TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTUH C
MU(OJIOrMYeCKUMU W OUOJICHCKUMH CIOKETaMH TPOUCXOXKIACHUS 4YEJIOBEKa,
dboTorpaduu Hax0IOK HCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKA, MOJIETh
yepera 4ea0BeKa U yepera IUMIIaH3€, MOJIENIb KUCTH YEJI0BEKa U KUCTHU IIMMIIaH3e,
MOZEJIH TOpCa MPEIKOB YEIIOBEKA.

JlabopaTopnasi padora «l3yueHne OCOOCHHOCTEW CTpPOEHUS CKeJeTa
YEJIOBEKA, CBSA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTuueckas padora «/3yyeHue F3KOJOTHUECKUX aJanTallui 4eT0BEKay.

Tema 6. Jkojoruss — Hayka O B3aHMOOTHONICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHbIX CHCTEM € OKPY/KAKIIeHd cpeaou

3apoxeHne U pa3BuTHe 3Kojoruu B Tpyaax A. 'ymOonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznmensl u 3amaum
sKoJ0ruu. CBSI3b SKOJIOTUU C APYTUMHU HAyKaMHU.

Meroabl sxonoruu. IloneBbie HaOMOAEHHS. DKCIEPUMEHTHI B HKOJIOTHU:
npupojiHble W JabopaTropHbie. MojeaupoBaHue B OSKOJOTMU. MOHUTOPHUHT
OKpY>Kalollel Cpe/ibl: JIOKaIbHbIN, peTUOHANIbHBIN U T100abHBIH.

3HayeHUE DOKOJOTMYECKUX 3HAHUW M1 4YelOBeKa. DKOJIOTUYECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3€H 4YeJoBe4YeCcTBa C mnpuponor. dopmupoBaHue
AKOJIOTUYECKOM KYJbTYPbl U SKOJIOIMYECKON IPAMOTHOCTH HACEIEHUS.



JdemoncTpanuu

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

Tabmuibl 1 cxeMsl: «Pa3gensl sxomorum», «MeToabl skomorum», «Cxema
MOHUTOPHUHTA OKPYKAOLIEN CPEbD».

JlabopaTopHas pabora «3yuenue METOJI0B HKOJIOTHYECKUX
HUCCJICIOBAHUI.

Tema 7. Opranusmsl 1 cpeaa 00MTAHUA

Dxosornueckue (PaKToOpbl U 3aKOHOMEPHOCTH X AecTBus. Knaccubukarms
IKOJIOTHYECKUX (HaKTOPOB: aOUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oo1ume
3aKOHOMEPHOCTH JEHCTBUA 3Koyornueckux ¢akropos. IIpasuno munumyma (K.
[Mnpenrens, 0. JInbOux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTraHU3MBI.

AbGuotnueckue ¢aktopel. CBeT Kak dKojormdeckuin (axrop. lelicTtBue
pPa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKHUE TPYMIIbI
pacTeHMiI M >KMBOTHBIX II0 OTHOIIEHUIO K cBeTy. CHUrHalbHash poOJib CBETA.
doTonepruoau3M.

Temneparypa kak skonorudyeckuid (axrtop. JleiicTBue TemmepaTypbl Ha
opranu3Msbl. [TolKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojorumyeckuil (akrtop. Ilpucnocobienus pacteHu K
NoAJep )KaHUI0 BOJHOro OanaHca. Knaccudukanuss pacTeHUH MO OTHOIICHUIO K
Bojie. [Ipucnoco0iienus >)KUBOTHBIX K U3BMEHEHUIO BOJHOTO PEXKUMA.

Cpensl oOuTaHWs OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAsT ~ TOMANOYBEHHAs, BHYTpHOpraHu3MeHHas.  DU3MKO-XUMHUYECKHE
0COOEHHOCTH cpeJl 00MTaHus Opranu3mMoB. [IprucrnocoOaeHus OpraHu3MoB K KU3HU
B Pa3HbBIX Cpeaax.

buonornueckne putMbl. BHemiHue u BHyTpeHHHUE pPUTMBI. CyTOUYHBIE U
roJInyHble PUTMBL. [IpUCTIOCOOGIEHHOCTh OPTraHU3MOB K CE30HHBIM W3MEHEHUSIM
YCIIOBUU KU3HU.

’Kuznennsie popmbl opranu3mMoB. [TonsTue o xu3HeHHOU Gopme. JKuzHeHHBIE
dbopMBI pacTeHHl: JEpeBhs, KYCTAPHUKH, KYCTAapPHUYKH, MHOTOJICTHHE TPaBBHI,
oJHOJNEeTHHE TpaBbl. JKu3HEeHHBIE (HOPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’poOnOoHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckue dhakTopsl. Buibl OMOTHUECKUX B3aMMOACHCTBUM: KOHKYPEHIINSI,
XUITHUYECTBO, cuMOU03 U ero ¢opmel. [lapazutusMm, koomepaius, MyTyalusM,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTRO). Hetpoduueckue
B3auUMoJielicTBUS  (Tommueckue,  (Qopuyeckue, ¢adbpuueckue). 3HAUYCHUE



OMOTHYECKUX B3aMMOJCHCTBUI [ CYILIECTBOBaHUS OpPraHU3MOB B Cpele
oOutanus. [IpuHIMI KOHKYPEHTHOI'O UCKITIOYEHMUS.

JdemMoHcTpanuu

Tabmuupl 1 cxembl: «Okonorudyeckue @axropb», «CBETOBOH CIEKTpY,
«IKOJOTMYECKHE TPYNIbl )KMBOTHBIX IO OTHOLIEHUIO K CBETY», « TEeII0KpOBHbBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XMBOTHBIE», «DHU3MOIOrMYECKUE aJanTalun
KUBOTHBIX», «Cpenbl O0OWTaHHS OpraHu3MoB», «buonornyeckue pUTMBIY,
«KuznenHnsle popmbl pacTeHuil», « KusneHHbie (hOpMbI )KUBOTHBIX», « IKOCUCTEMA
HMIMPOKOJIUCTBEHHOTO Jiecay, «IJKOCHCTEMa XBOWHOro Jjecay, «llenmm nuranusy,
«XUIHUYECTBOY, «ITapazutuzmy», «KoHkypeHIus», «CumOmn03»,
«KommeHncanmzm».

OGopynoBanue: repdbapur pacTeHUW M KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BIUSHUIO Pa3jUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOMBBIX,
TEHEIOOMBBIX W TEHEBBIHOCIIMBBIX PACTEHUMN, CBETOJIIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHbBIE PAaCTEHUs, repOapuy U KOJUIEKLIUN TETUIONIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOWYMBBIX PAaCTEHUM, yyuyeia NTULl U 3Bepell, repbapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kKcepopuram, mMe30puTaM, KOMHATHBIE
pacTeHusl NaHHBIX TPy, KOJUJICKIIUN KHUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpenax,
repbapud M KOJUJICKUMH pACTeHMH M IKUBOTHBIX, OOJQJalOMIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUHM >XKHU3HH, repOapuu u
KOJUIEKI[UM PACTEHHM M >KUBOTHBIX PA3JIMYHBIX MKU3HEHHBIX (OPM, KOJUIEKUIUU
KUBOTHBIX, YUYACTBYIOIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOIECHCTBUSAX.

JlabopaTopnasi paGora «BbIsiBI€HHE MNPUCTOCOOIECHUNA OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTtopnass pabGora «BbiBIeHHE NPUCIIOCOONEHUNH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbI».

JlabopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUHN U3 Pa3HBIX
MECT OOUTaHUS».

Tema 8. Ikos10rMsi BUAOB M MOMYJISAUI

OKOJIOTUYECKHE  XapaKTCPUCTUKH  IIOIYJIALMH. [lonymsanua — Kak
ounosornyeckas cucreMa. Ponb HEOJHOPOAHOCTU Cpenbl, PU3NUECKUX OapbepoB U
0COOCHHOCTEH OMONOTMU BUAOB B (HOPMUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisauuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi W IIOJIOBAasl CTPYKTypa, pOXKAAeMOCTb, IPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIHSL.

DKkoJyiornyeckas CTpykrypa nonyysauud. OleHKa YUCICHHOCTH MOIYJISLUU.
Jlunamuka nmomyysiMu U €€ peryssinus. bHoTHYecKui NOTeHLHMAT MOMYJISLUU.
MopaenupoBaHue AMHAMUKH MOMYJSIUU. KpuBbIe pocTa YMCIEHHOCTH MOMYJISLNH.
KpuBble BbDKMBaHMS. Perynsuus 4YHMCICHHOCTH MNONYJALUN: poib (HaKTOpOB,



3aBUCSIIUX U HE 3aBUCAIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUu BUMIOB (T- U
K-crparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozaens dkosorndyeckon HumM Jx.M. XatumHcona. Pasmepsl skosormdeckon
Huiu. [loTeHnnanbHas U pealn3oBaHHAas! HUIIU.

Bua kak cucrema nonynsuumid. Apeansl BUAOB. Buabsl M UX KU3HEHHBIE
CTpaTeruu. JKOJIOTUUECKUE YIKBUBAJIICHTHI.

3aKOHOMEPHOCTH TMOBEACHHUS M MUTPAlUil >KUBOTHBIX. bHoliornueckue
WHBA3UU YyKEPOJIHBIX BUJIOB.

JdemoncTpanuu

[Toptper: Ix. . XaTuynHCOH.

Tabnuiel U cXeMbl: «DKOJOTUYECKHUE XapaKTEPUCTUKH TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa  momyasanuu», «Bo3pacTHble  mUpaMHUAbI
nonyysiiun», «CKOpPOCTh  3acelieHusi [OBEPXHOCTU  3€MJIM  Pa3lInyHbIMU
opranu3zmammn», «Mojensb skosorndeckor Humu Jx. M. XaTuuHcoHay.

ObopynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUHA )KUBOTHBIX.

JlabopaTopHasi padora «IIpucniocoOneHus CEMSH paCTEHUMN K PaCCEICHUIOY.

Tema 9. Jkon0rust coodmecTB. IKOJIOrHIECKHE CUCTEMBI.

CoobmiectBa opraHu3MoB. buoieHo3 u ero crpykrypa. CBsi3u MeExXIy
OopraHu3Mamu B OHOIIEHO3E.

DOxocucrema kak OoTkpbiTas cucrema (A. x. Tencnu). OyHKIMOHAIBHBIC
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, pPEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckme menum u cetu. AOUOTHUECKHE OJOKU
skocucTeM. [1ouBbI M Wbl B 3KOcucTeMax. KpyroBopor BEIIECTB U MTOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE OKA3aTEJIM IKOCUCTEMBI. bruoMacca v npoayKius. IKOJIOTHYECKUe
MUPaMU/JIbI YUCEN, OMOMACChI U SHEPTHUHU.

HHunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
HampaBnennbsie 3aKOHOMEpHBIE CMEHBI COOOIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCUH W UX TMPUYUHBL. AHTPOIOIE€HHbIE BO3JICUCTBUA Ha
cykueccuu. Knumakcnoe cooOmectBo. bropaznoobdpasue u nmojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYNBOCTH COOOIIIECTR.

[IpupoHbIE IKOCUCTEMBL. JKOCUCTHEMbL 03€P U peK. DKocucmemvl MOpel U
OKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHos. Paznuums
MEK1y aHTPONOT€HHBIMU U MPUPOJIHBIMU SKOCUCTEMAaMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojackas
dbnopa u dayna. CuHaHTpomm3alus TOpOACKON ¢ayHbl. buonormyeckoe u
XO35IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
aKocHucTeMax. Ponb Kackaonozo 3gghekma u 6u008-30uhukamopos (Kirouesvix
61008) 8 (PYHKYUOHUposanuu 3kocucmem. IlepeHOC FHEPIUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOIYJISLUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX W aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 6030eticmaus 3a2psA3HeHUl PA3HbLIX MUNO08 HA CYOOP2AHU3MEHHOM,
OD2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBUbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030elicmaus. MeToaonaorus
MOHHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX 3KOCUCTEM.

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

HIMPOKOJUCTBEHHOTO JIECay», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
IPYyIIIbI OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BelecTB B 3kocucteme», «Lenn
nuTaHus (macTOWIHAs, JETpUTHas)», «IKOJOTMYecKas NupamMuaa YUCEID,
«JKojoruyeckas nupamuaa OMOMacch, «IKOJIOrHYecKash MUpaMuja SHEPTUMY,
«O0pazoBanue 6osoTay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCe
noxapa», «9KOCHCTEMA 03epa», «ArpoueHo3», «KpyroBopor BEHIECTB M IMOTOK
SHEPruM B arporeHosey», «IIpumepsl ypooskocucTem.

Ob6opynoBanue: repoapun pacTeHU, KOJJIEKIIUA HACEKOMBIX, Uydesa NTHUI] U
3Bepeil, repdapuu KyJbTypHBIX U IUKOPACTYIIMX PACTEHUM, aKBapUyM KaK MOJEIIb
9KOCHUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucaHue ypOo3KOCHCTEMBD.

JlabopaTtopnass padora «l3ydenue paszHooOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHsl B TUIMUYHBIN OuoreorieHo3 (B ayOpaBy, Oepe3HsK,
CJIbHUK, HA CYXOJOJIbHBINA UM TIOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKypeHusi «DKCKYpCHsl B arpo’KOCHCTEMY (Ha MOJie WIM B TEIUIMYHOE
XO3STUCTBO)».

Tema 10. buocdepa — riodanbHast 3koCHUCTEMA

buocdhepa — oOmennanerapuas o00osiouka 3emiM, A€ CYLIECTBYET WU
CyIllecTBOBaJa XM3Hb. Pa3BuTHe mpeacraBiaeHuii o 6mocdepe B Tpymax O. 3rocca.
VYuenue B. U. Bepuanckoro o 6uochepe. Obmactu 6mocheps! u eé cocran. JKupoe
BeIecTBO Ouocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHusA Ouocdepnl. OcodeHHOCTH Onochepsl Kak
rJ100abHON 3KOCUCTEMBI. J{MHaMuueckoe paBHOBecue B Ouochepe. KpyroopoTsl
BELIECTB U OMOr€OXUMHUYECKUE LUKIIBI (YIiiepoaa, a3oTa). PUTMHUYHOCTh SIBIEHUI
B Onocdepe.



3oHansHOCTH OMocdepsl. [lousiTue 0 Gnome. OCHOBHBIE OMOMBI CYIIH: TYH/IPA,
XBOMHBIE JI€Ca, CMELIAHHbIE W UIMPOKOJIMCTBEHHBIC JIECA, CTEIH, CaBaHHBI,
MyCTBIHU, TPOMTUYECKHE JIECa, BLICOKOTOPhs. KimMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u PyHKITUS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHIIUAa U
onochepHbIX QYHKITHA.

JdemoHncTpanuu

[Toptpetsi: B. U. Bepranckuid, 3. 3rocc.

Tabmumsr u cxemsl: «l'eocdepsr 3emun», «KpyroBopoT asora B mpupoje,
«KpyroBopoT yriepona B mnpuponae», «KpyroBopoT KHUCIOpPOJia B MPUPOAEH,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cyminy, «KiumaTudyeckue
nosica 3emnm», «TyHapay, «Talra», «Cmemannsiii jgec», «IIIMpokoIMCTBEHHbIN
necy, «Crenby, «CaBannay, «lIlycteiasy, « Tpornnueckuit gecy.

O6opynoBanue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YestoBek M OKpyKa0miasi cpeaa

DKOJIOTUYECKUE KpU3UChI M UX NpUYMHBL. Bo3aelicTBue dYenoBeka Ha
ouochepy. 3arpsizHeHrE BO3IYIITHOM cpeibl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJTHOM
cpenpl. OxpaHa BOJHBIX pecypcoB. Paspymienune mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. M3meHeHne kimMmara.

AHTpOIIOT€HHOE BO3JCICTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PacCTUTENIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHITUIIBI OXPaHbl MPUPOJIBI.
Kpacubie kuHuru. OcobOo oxpansiemble mnpupoansie Teppuropun (OOIIT).
Borannueckue cajpl 1 300J10THYECKUE TAPKH.

OCHOBHBIE TPUHUUIIBI YCTOWYMBOTO PA3BUTUSA YEIIOBEUECTBA M IPUPOJIBI.
PanvonanpbHOe  MpPUPONOMNOJIB30BAHUE W COXpaHEHHUE  OMOJOTUYECKOIO
pazHooOpasus 3emiu. OOImKME 3aKOHOMEPHOCTH TJIO0AIBHBIX DKOJOTHYECKUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €r0 BEPOATHBIE TIOCIEICTBU.

Pa3zBuTe METONOB MOHUTOPUHIA PAa3BUTHUSL  OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCIe008aHUA Nepexooa K pecypcocbepezaroujei U
KOHKYDEeHmMOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvie ungopmayuonnvie cucmemol, obecneyugaroujue 00Cmyn K
ungopmayuu nO  COCMOAHUIO OMOENbHLIX 6U008 U 9IKkocucmem. (OcHOGv
sKopeadburumayuu dKocucmem U cnocooos 60pvOLl ¢ OUONOBDENHCOCHUSIMUL.
Pexoncmpyxkyus mopckux u nazemHulx IKoCUcCmeMm.

JdemoHncTpanuu

Tabnuupl U cxeMbl: «3arpsi3HeHne aTMocepbl», «3arpsa3HeHue ruaipochepody,
«3arpsi3HeHue nouBby, «IlapHukoBbIil 3 dexT», «Ocobo oxpaHseMble TPUPOTHBIC
TeppuTOpUn», «MoOAeNH yrpaBisieMOoro MUpay.



Ob6opynoBanue: ¢doTtorpaduu OXpaHIEMbIX pPACTeHHH U KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoii KHUTH perroHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0oOyJaronmMMucss TporpaMM CpeIHero o0mero oOpa3oBaHUS: JIMYHOCTHBIC,
METANPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS ITPOTrPaMMBbI 10 OMOJIOTHH
BBIJICJICHBI CIIEYIOUINE COCTABJISIONINE: OCO3HAHHWE OOYyYaIOIIUMUCS POCCUMCKON
rPaXXJaHCKOW UAEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENeNeHUI0, Hamuyue Mmomusayuu K  0OydeHWI0  OHOJOTHH,
yeneHanpaeieHnoe pazsumue BHYTPEHHHX YOEXIEHUNM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIIUN Pa3BUTUS OHOJIOTHYECKOTO
3HAHUSA, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENbHOCTH [IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOTIOTUUECKON KYJIbTYPHI,
cnocobnocmu cmagums eI U CTPOUTH )KM3HEHHBIC TJIaHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JTOCTUTAIOTCS
B EIUHCTBE Y4YeOHOW M BOCHUTATEIHLHOW JESATEIBHOCTH B COOTBETCTBUH C
TPAAUIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAaHUS U
CaMOpAa3BUTHA, PA3BUTHUS BHYTPECHHEH TO3WUIMU JMYHOCTH, NATPUOTHU3MA U
YBAXKEHUS K 3aKOHY W MPAaBOMOPSAKY, YEIOBEKY TPY/Ja U CTapIIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACICIUI0 U
TpaJulMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY>KarolIen cpeae.

JIugyHOCTHBIE pE3yibTaThl OCBOEHUS ydeOHOoro mpeamera «buomorus
JIOJKHBI OTPaXaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
chOopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM/, TO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
ONBITA W ONbITA JECSITEIBHOCTH B MPOIECCE PEaM3ali OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMHK 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEN, YBaXKEHUE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIEATEILHOCTH MPHU CO3/IaHUH yUeOHBIX
IPOEKTOB, PEIICHUH Yy4YeOHbIX U T[O3HABaTEIbHBIX 3a7a4, BBINOJHEHUHU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH  OMPEAENIATh COOCTBEHHYIO TO3MIIMI0O MO OTHOLICHUIO K
SIBJICHHSIM COBPEMEHHOMW KU3HU U OOBICHITH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMH, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATEIBLCKUX 3a7ady, YBAKHUTEIBHOTO
OTHOUIECHUSI K MHEHUIO OIMOHEHTOB MNpU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJOHTEPCKON JEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKIAHCKON UICHTUYHOCTH, MAaTPUOTU3MA,
YBaXKEHHS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH mepea PoauHoil, ropaoctu
3a CBOM KpaH, cBOKO PoIMHY, CBOM fA3BIK U KYJBTYpPY, HPOLLIOE U HACTOSALIEE
MHOTI'OHAIIMOHAIBHOTO Hapoaa Poccun;

LEHHOCTHOE OTHOIIEHHUE K MPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPUPO/IbI,
NOCTHXKEHUAM Poccun B HayKe, UCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OHMOJOTHM, MOHUMAHHUS 3HAYCHUS OWOJOTUM B TIO3HAHWU 3aKOHOB
IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 u 3anmurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAMTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYas SCTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

MOHUMAHHE 3MOIIMOHAIBHOTO BO3/ICHCTBUS JKMBOM MIPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHHE
MPOSBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (POPMUPOBAHUS KYJILTYPbl 3[0POBbS H
IMOIMOHAJIBLHOTO 0JIarONmoJIy4Yns:

MOHUMAaHHME 1 peajin3aliis 3J0pOBOro 1 6€30macHoro oopasa >Ku3HH (310pOBOE
UTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUI U HOPM, cOaTaHCUPOBAHHBINA PEIKUM
3aHSATUM W OTAbIXa, peryispHas ¢u3UYEcKass aKTUBHOCTh), OEpPEKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 370POBBIO;

NOHMMAaHUE TIEHHOCTH TPaBWJI WHIWBUIYAIHHOTO ¥  KOJUJIEKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCJEICTBUN W HENPUATHS BPEIHBIX MPUBBIUEK (YyHOTpeOIeHUs
AJIKOT0JIs, HAPKOTHUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE [IEHHOCTU MacTEPCTBa, TPYA0IIO0uE;

TOTOBHOCTh K AaKTHUBHOHM JESITEIIbHOCTH TEXHOJOTUYECKOW W COIMAIbHOU
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CaMOCTOSATEIIHHO
BBITIOJTHSITh TaKyI0 J€ATEIbHOCTD;

MHTEPEC K Pa3IuyHbIM cdepam mpodhecCHOHANBHONU JEATENHbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymiei mnpodeccur U peaTn30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHMI0O M CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 11€JIeCO00pa3HOE OTHOIICHUE K MPUPO/JIE KaK UCTOUHUKY KU3HU
Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIIIEHUE YPOBHS HKOJOTMUECKON KyJIbTYypbl: MPUOOPETEHUE ONBITA
IUTAHUPOBAHUSI TIOCTYIIKOB UM OIICHKM UWX BO3MOXHBIX TOCJIEACTBUN IS
OKPYKarolEen CPeIbl;

OCO3HaHMWE TI00aJbHOTO XapaKTepa IKOJIOTMYECKUX MpoOJieM W MyTel ux
pelieHus;

CIOCOOHOCTH MCIIONIB30BATh MPHUOOPETaEMbIEC IPU U3yUYEHUN OMOJIOTHH 3HAHUS
U yMEHUS TpU pEHICHHH TpoOJieM, CBSA3aHHBIX C  PaAlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHUS B MPHUPOJIE,
HaIpaBJICHHBIX Ha COXPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEpPHI);

AKTUBHOE HEMPUATHUE ICMCTBUM, TPUHOCAIIMX BPE] OKPYKAOLIEH PUPOTHON
cpene, yMEHHE MPOTHO3UPOBATH HEOJIArOMPUSTHBIE IKOJIOTHUYECKUE TOCIEIACTBUS
peANnpUHUMAEMbIX IEUCTBHUI U MPEJOTBPAIATh UX;



HaJIMYUE PAa3BUTOTO HKOJOTHYECKOTO MBIIIJICHUS, YKOJOTMYECKON KYIbTYPHI,
OITbITa JIeATSIIHHOCTH 9KOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMU B ITO3HABATEIIbHOW, KOMMYHMKATUBHOW U COLMAIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MIPAKTUUECKOMN JIESITEIHbHOCTH SKOJIOTMYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MpPaKTUKW, OCHOBAHHOI'O HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW W YHUTATEIBCKOW KYJIBTYpPhl KakK CpEACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU Y MMO3HAHUSI MUPA;

NOHUMaHUE crneuu@uKkd OHOJIOTUM Kak HayKd, OCO3HaHUs €€ poJu B
GbOpMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
IpeacTaBlieHusT 00 OKpPYXaloleM MHUpPE KaK O €JUHCTBE MPUPOJBI, YEIOBEKA U
oOIecTBa, B TMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TpodIeM
COXpaHEHHMS IPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OUOJOTUM [JII COBPEMEHHOW IUBUIM3AIINU:
oOecriedyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIIOCOOHBIX  pemaTh pPeCcypcHble MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIX0JIa U3 TJI00ATBHBIX IKOJOTHYECKUX MPOOJIeM U
obecrieyeHuss  mepexojia K  yCTOMYMBOMY  Pa3BUTHUIO,  PalMOHAIBHOMY
UCIIOIb30BaHUIO TPHUPOJHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OHWOJIOTMYECKUX 3HAHHH B IEJIAX
MOBBIIIICHUST  OOIIEeH KYyJIbTYphl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, (Gpopmupyemon
IpU U3YUYEHUU OUOJIOTHUH;

MOHUMAHHME CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAaHHMS I aHajdu3a |
0OBSICHEHUS SBJICHUN OKPYIKAIOIIETO MUpa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKJIIOUCHHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJB30BaTh OHMOJIOTMYECKUE 3HAHUS IS
penieHus mpooJieM B peaabHbIX )KM3HCHHBIX CUTYaIUsX;

OCO3HAHHME IIEHHOCTH HAyYHOW JESATEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO U UCCIIEA0BATEIBCKYIO ACATEILHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0oOOpa30BaHMIO, K AKTMBHOMY IIOJYyYCHHUIO HOBBIX 3HAHWW 1O OWOJIOTHH B
COOTBETCTBHH C )KM3HCHHBIMHU MOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yabTaThl OCBOCHHS y4yeOHOTo mpeamera «buosorus»
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUYaAIOIIHUXCS
MEXAUCIUTUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIeHAYYHbIC MOHSATHS, OTPAXKAIOIINE
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
cUCTeMa, Hay4HbId (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UcclieIoBaHne, HaOJI0IeHNEe, N3MEPEHHUE, YKCIIEPUMEHT | JAPYTHE); YHUBEPCATbHBIS
y4yeOHble JeHCTBUA (IMO3HABATEJbHBIC, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
oOecneunBaronye GopMupoBanue GyHKIIMOHATIBHON IPaMOTHOCTU U COLIMAIBHOM
KOMIIETEHIIUH  OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYarouuxcsi HMCIOJIb30BaTh
OCBOEHHBIE MEXIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbBIC
y4eOHbIE IEUCTBUS B TTO3HABATEILHON M COLUATILHOM MPaKTHKE.

B pesynbraTe nzydenus OMOJI0TUU HAa YPOBHE CPEJIHEro 0011Iero 00pa3zoBaHus
y oOydaromerocss OyayT chOpMUpPOBaHbl TO3HABATEIbHBIE YHUBEPCAIbHBIC
y4eOHbIe JEHUCTBUSI, KOMMYHUKATHUBHBIC YyHUBEpCAJIbHbIC Yy4deOHbIEC JCHCTBUS,
pEryJISITUBHBIE YHUBEPCAJIbHbIE YUECOHBIE IEUCTBUS, COBMECTHAS JIEATEIIbHOCTD.

MeranpeaMeTHbIe PE3YNbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO OOIIETO
00pa3oBaHUsl IOJDKHBI OTPAXkKaTh:

OBaanenne YHHBeEpPCAIbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AefiCTBUSIMM:

1) 6a30Bble JIOrHYeCKHE TeHCTBUSA:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTh W aAKTyaJlU3upoBaTh  MpoliiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanmm3a, CHHTE3a, CpaBHEHHUSI, KjIacCuUKaIuu, 0000IIeHHs ), pACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIACTATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIIUBATH
CBSI3U C JIPYTUMHU MOHSATUSIMH);

OTpENeNATh IeIU JACATEeIbHOCTH, 3ajlaBas MapamMeTpbl U KPUTEPUU HX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABICHHBIMHU I1ICJISIMU;

WCIIOJIb30BaTh OMOJOTUYECKUE TTOHATHUS JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUI
YKUBOM ITPUPOLBI;

CTPOUTH JIOTMUECKHE pacCykKJIeHusi (MHIYKTUBHbBIC, [I€yKTUBHBIE, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIUPOBATH BBIBOJIbI M 3aKJIFOUECHUS,

MPUMEHSITh CXEMHO-MO/IEIbHBIE CPEJICTBA JIs PE/ICTABICHUS CYILIECTBEHHBIX
CBA3€H ¥ OTHOIICHWH B U3y4YaeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe
IPOTUBOPEYMI PA3HOrO PpPOJA, BBIABICHHBIX B PAa3IMYHBIX HHPOPMALMOHHBIX
MCTOYHUKAX;



pa3pabaThiBaTh IJIAH PEIICHHsS] MPOOJIEMBbI C YYETOM aHallM3a WMEIOIIHUXCS
MaTepHAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN ACSITEIBHOCTH;

KOOPJIMHUPOBATH M BBHITIOJHITH pa0OTy B YCIOBUSAX PEaTbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPYU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUSA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIE0BATEIIBCKON U MTPOCKTHOM JESITEIIBHOCTH,
HaBBIKAMH  pasperieHus mpoodiieM, CHOCOOHOCTHIO W  TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO
Pa3JIMYHBIX METOJO0B MO3HAHMS;

UCIIOJIb30BaTh pPA3UYHbIE BHUIbl JEITEIBHOCTH 10 TMOJIYYEHHUIO HOBOIO
3HaHUS, €r0 HHTEPIpETaI, NPeoOpa3oBaHUI0O W NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YIEOHBIX U COIUATBHBIX TPOCKTOB;

dbopMHUpOBaTH HAYYHBINA TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMU;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTeIHLHOU
NEATENbHOCTH U )KU3HEHHBIX CUTYaIUAX;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyMEHTHI JJIS TOKa3aTeIbCTBa CBOUX
YTBEPXKIEHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJIM3UpPOBaTh TMOJYYEHHBIE B XOJE€ pEIICHUS 3aJaud  Pe3yIbTaThl,
KPUTHYECKHU OIIEHUBATh UX JI0CTOBEPHOCTb, IPOTHO3UPOBATh U3BMEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LIE€JICHANIPABICHHbIA MOUCK MEPEHOca CPEICTB M CIOCOOOB
JeHCTBHS B MPOPECCUOHANBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 M NPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTAaTh HOBBIC WJICH, MpeajiaraTh OPUTHMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ nunopmanueii:

OPUEHTUPOBATHCS B PA3JIUYHBIX UCTOYHUKAX MH(GOpPMAILUU (TEKCTE y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHAIM3UPOBATH
uHGOPMAITUIO PA3IMYHBIX BUOB U (HOPM MPEACTABICHHS, KPUTUUECKHU OIICHUBATH
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TOUCKE U
oTbope Ouosornyeckor mHpopMamu, HEOOXOAUMOM JJIs BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBATH KYJIbTYPYy aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  TpEICTaBIICHUS
ounonornyeckor uHpopmauu (cxembl, rpaduky, 1UarpaMmmbl, TaOIHIbl, PUCYHKH
" JIpyroe);

UCTIOJb30BaTh HAYUYHBIH #A3BIK B KayecTBe CpeicTBa Mmpu paboTe ¢
OuoJorMYecKor HHpOpMalMe: TMPUMEHATh XUMHYECKue, (Qusnyeckue U
MaTE€MaTUYECKUE 3HAKW W CUMBOJBI, (HOpMYyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HATJISATHOCTH;

BJIAJ€Th  HABBIKAMHM  pAacloO3HaBaHWA W 3alIUTHl  WH(OpMaIuwy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgJlaieHHe YHUBEPCAJbHBIMU KOMMYHHKATUBHBIMH JA€HCTBUAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM TUCKYCCUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXJCHHS OTHOCHUTEIHHO BBHITIOJHEHHS TpeiaracMon
3aJla4yM, YYUTHIBATh MHTEPECHl W COTVIACOBAHHOCTH TMO3HIMHA APYTUX YYACTHHUKOB
JMaJora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaThb 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPENOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMH OOIEHUS U B3aUMOJCHUCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAITBLHON
paboThI MPH PEIICHUH OHMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHHS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPU PEIICHUH Y4eOHO 3a1auu;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBHH C Y4ETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH KaXKI0TO YjieHa KOJUIEKTHBA;

OpUHUMATh  II€Id  COBMECTHOM  JeATEIbHOCTH, OpraHW30BHIBAaTH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTUKEHUIO: COCTaBISATh IUIaH JCHCTBUH,



pacnpenenarth poJid C y4E€TOM MHEHHMHM Yy4YacTHUKOB, OOCYXIaThb pE€3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/a U KaXJAOT0 YYaCTHUKA KOMaHbl B OOLIUI
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSM;

npeajgaraTb HOBBIE IPOEKTHI, OLICHUBAaTh MHJIEH C MO3ULIHMH HOBU3HBI,
OpUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE TMIOBEJEHUE B Pa3IUYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh MHUIIMATUBHBIM.

Ogy1aleHHe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH J1eHCTBUSMMU:

1) camoopranusanus:

UCIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIEM M HX
pelIeHus B 5KU3HEHHBIX U YUEOHbIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHUSX M MOCTYIKax MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYIKAFOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JAESITEIBHOCTD, BBIABIIITH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
NESATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIbHO COCTABIIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLTNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENNIOUYTEHUH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4e€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peuIeHHuE;

OLIEHHBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPYIAUIUU B
pa3HbIX O0JIACTSX 3HAHMM, IOCTOSIHHO IOBBINIATH CBOM OOpa30BATENbHBIN H
KyJbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HABbIKAMU  TO3HABATENBbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEWUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTATOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI peIeKCUH Ui OLEHKU CHUTYyalluH, BbIOOpa
BEPHOTr'O PELICHUS;

YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATH PELIEHUA MO HX
CHUKEHHUIO;

IPUHUMAaTh MOTHBBI W apryMEHThl APYrMX IIpU AaHAJIN3E pEe3yJbTaTOB
NEATENbHOCTH;



3) npuHsATHE ce0sl M IPYTrHUX:
IPUHUMATh ce0sl, MTOHWMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;
NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHajIu3e pe3yJbTaToB
NEATEIbHOCTH;
PU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UILIUU JPYTOro YeJIOBEKA.
INPEJIMETHBIE PE3YJIBTATHI

[IpeameTHBIC pe3ynbTaThl OCBOCHHS COJIEPKaHHUS Y4eOHOTO mpeaMera
«buonorus» Ha yrayOnéHHOM ypOBHE OpPUEHTHUPOBaHBI Ha olecreueHue
npopuiapHOro  obyueHuss — oOydaronuxcss — Owosormu. OHM  BKIIIOYAIOT:
crienuduyeckue sl OMOJIOTHU Hay4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI IEHUCTBUIM MO
OCBOCHHIO, HHTEPITPETAIIMN U MPEOOPA30BAHUIO 3HAHUH, BHUBI EATCILHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAK)KE B
peanbHBIX XU3HEHHBIX cUTyauusx. lIpeameTHble pe3ynbTaThl MPEICTABICHBI IO
rojiamMm U3y4eHus.

[IpenMeTtHbie pe3ynbTaThl OCBOEHUS yueOHOTo mpeamera «buonorus» B 10
KJacce NOKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ M pOJM OHOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYUYHON KAPTHUHBI MUpA, B
MO3HAHUU  3aKOHOB TPHUPOJBI U  PEIICHUH TMpoOJieM  paldOHAILHOIO
MPUPOJIONOIB30BAHUS, O BKJIaJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHUE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOM OWOJOTMYeCKHMX 3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloyue OUOJIOTMYEeCKUE TEPMHUHBI U TOHATUA (KU3Hb, KIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSAIHUs, CaMOBOCIPOU3BEICHUE,
HACJICICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenacTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHtpax
MHOT000pa3usi U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHUIN), 3aKOHBI (€AMHOO0pa3us
MOTOMKOB TEPBOr0 TMOKOJEHUSI, PacCUICIICHUs, YUCTOThl TaMET, HE3aBUCUMOIO
HacienoBanuss [. Mengensa, TrOMOJOTMYECKUX pPSAOB B  HACIEACTBEHHOU
n3meHunBoctyu H. . BaBuiioBa), npuHUIMIBI (KOMIUIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMM METOJAMH HAy4YHOTO IO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHUCaHWE, U3MEPEHUE,
HaO0II0/IeHNE, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIE TPU3HAKUA: BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKIETOYHbIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS] OPraHOB M CUCTEM
OpraHOB pAaCTCHWH, >KUBOTHBIX, YEJIOBEKA, IPOIIECCOB KUBHEACATEIbHOCTH,



IPOTEKAIOIUX B OpraHU3Max PAacTEHUM, KUBOTHBIX M YEJIOBEKa, OMOJOTUYECKUX
MIPOIIECCOB: OOMEHa BemecTB (MeTa00Iu3M), MPEBPAIICHUS YHEPTHH, OpOKEHUS,
aBTOTPO(HOrO U reTepoTpoHOrO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, MEH03a, TaMETOreHe3a, SMOpUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS,  HMHIMBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJENCTBHSI T€HOB, FE€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXIYy OPraHOWIAMHU KICTKH M WX
(GYHKIMSMHE, CTPOEGHHWEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHSIMH, MEXIY
OpraHaMM ¥ CHCTEMaMH OpPraHOB y PpAacTEHHH, >XUBOTHBIX W YENOBEKa M HX
(GYHKIUAME, MEXAYy CHCTEMaMH OPraHoB U MX (QYHKIUSAMH, MEXAYy 3TanaMu
oOMeHa BELIECTB, 3TallaMU KJIETOUYHOTO IIUKJIa U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanaMu 3MOPUOHAIBHOTO PA3BUTHUS, TEHOTUNIOM M (PEHOTUIIOM, (PEHOTUIIOM U
dbakTOopamMu cpenbl OOUTaHUS;

YMEHHE BBISBISATH OTJIMYUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,

YMEHHME HCIOJb30BaTh COOTBETCTBYIOIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMAaTUYECKUX TPYIII;

yYMEHHE peliaTb OMOJIOTUYECKUE 3a]1a4H, BBISBISATH MPUUNHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY UCCIETyeMbIMU OMOJIOTMUECKUMH MIPOLIECCAMU U SIBJICHUSMH, JI€JIaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpaKTUYECKHe padoThl, COOII0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U TaOOpaTOPHBIM 000pPYA0BaHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU
cpeactBamu, (GOpMyJIHpys LElb HCCIEIOBaHUS, aHAJIW3UPOBAaTh IOJyYEHHbBIE
pE3yJIbTaThI U AENATh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-UCCIIEIOBATEIILCKOM paboTe Mo OuoJIoruw,
OKOJIOTUM W METUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TOPEACTAaBISATh  TOJYYEHHBbIE  pe3yslbTaThl Ha  yYEHUYECKHUX
KOH(EPEHITUAX;

YMEHHE OIICHWBATh JTHYECKHUE AacCIeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
o0acTu OMOJIOTUY U METUITMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIUIO0TBOPEHNE,
HaMpaBJI€HHOE U3MEHEHUE TeHOMAa U CO3JJaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHME OCYILIECTBISTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccunoHanbHOM
JESTeIbHOCTH B 00JIAaCTH OMOJIOTMH, MEAWIIMHBI, OMOTEXHOJIOTHUH, BETCPUHAPHH,
CEJbCKOTO XO3SIICTBA, MUILEBOW MPOMBIIUIEHHOCTH, YIUIYOJISTh MMO3HABATEIbHBIN
MHTEpeC, HaIlPaBJICHHBII HAa OCO3HAHHBINM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHEro
1po(heCCUOHATIBHOTO U BBICIIEr0 00pa30BaHUsl.



[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buomnorus» B 11
KJlacce JOKHBI OTPAKATh:

chOpMUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTHMM B CHUCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOMN
KapTUHBI MHpPA, B TO3HAHUM 3aKOHOB MPHUPOJLI U PEIICHUU SKOJIOTHUYECKHUX
npo0jieM 4YeloBEeUecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHAIBLHOTO
IPUPOJIOTIONH30BaHUS, U B (DOPMUPOBAHUH [IEHHOCTHOTO OTHOIICHHS K MPHPOJIE,
0OIIECTBY, YEJIOBEKY, O BKJIaJl€ POCCUICKUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

YMEHUE BIJIAJIETh CHUCTEMOM OMOJOTUYECKHX 3HAHWUW, KOTOpas BKIIOYAET
ompeneseHus M TOHMMAaHHWE CYIIHOCTH OCHOBOIIOJATaINX OMOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHUI, 3KOCUCTEMa, Ouocdepa), OHONOrHUYECKUE TEOpUU
(oBommrorionHas Teopust Y. JlapBuHa, CHHTETHYECKAsl TE€OPUS SBONIOINH), YUCHUS
(A. H. CeBepiioBa — 0 myTsiX U HampaBieHusx 3Bontouun, B.1. Bepuanackoro — o
ounocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus [[x. Xapaum m B. Baiiabepra,
3apoasimieBoro cxoacrsa K. M. bapa), npasuna (munumyma lO. JluGuxa,
AKOJIOTMYECKON NHUpaMHIbl 3HEpruu), runore3bl (runoresa «vupa PHK» V.
I'unGepra);

yMEHUE  BJIaJeTh  OCHOBHBIMH  METOJaMH  HAYyYHOTO  TIO3HAHUS,
UCIOJIb3yeMbIMHU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(onmucaHue, U3MepeHne, HaOIIOJIEHUE, SKCIIEPUMEHT), CIoco0aMu BBISIBICHUS U
OIICHKH aHTPOITOTCHHBIX N3MEHECHHI B IIPUPOJIC;

YMEHHE BBIICIATh CYUICCTBEHHbIE MPHU3HAKUA: BHIOB, OHOr€OLIEHO30B,
IKOCUCTEM U Ouocdephl, CTAOMIM3UPYIONMIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOpA, aAJIIONATPUIYECKOTO ¥ CUMITATPUUYECKOTO BUA000pa30BaHus,
BIMSIHUSL ~ JBIDKYIIMX ~ CHJI  OBOJNIOIMM  HAa  TeHO(OHJ  TOMYJIAIHNH,
MPUCTIOCOOJICHHOCTH OPTaHM3MOB K Cpefie 0OuTaHus, YepeOBaHUs HaIPaBICHUN
3BOJIIOLIMHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B 3KOCHUCTEMAX;

yMEHUE YyCTaHABIMBATh B3aMMOCBA3M MEXAY TMPOIECCAMU IBOJIOINUH,
JIBYOKYIIUMHA CHUJIAaMU aHTPOIIOreHe3a, KOMIIOHEHTaMU PAa3IMYHbIX SKOCHUCTEM U
MIPUCTIOCOOICHUSMHA K HUM OPTaHU3MOB;

YyMEHUE  BBISABISITH  OTJIMUWTEIBHBIE  TPU3HAKK  JKUBBIX  CHCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHUs, aOMOTHYECKHUX M OHMOTHYCCKHX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€ OpPraHM3MOB B  COOOIIECTBAX,
AHTPOTIOTEHHBIX M3MEHEHHI B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY ISl TOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX T'PYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIbl OOUTAHMS, EAMHCTBA



YeJIOBEYECKMX pac, HEOOXOJUMOCTH COXpPAaHEHUS MHOrooOpasusi BHJIOB U
AKOCUCTEM KaK yCJIOBUS COCYILIECTBOBAHMS MPUPOJIBI U UETTOBEYECTBA;

YMEHHE peraTh OMOIIOTUYECKUE 3a/Ja4H, BBISBISATH IPHUUNHHO-CIICICTBEHHBIC
CBSI3M MEXKIY MCCIETyeMbIMU OMOIOTHUYECKUMH MIPOLIECCAMU U SIBICHUSMH, J€JIaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYYE€HHBIX PE3YyJIbTaTOB;

yMEHHUE BBIMOJIHATh JIA0OpaTOpHbIE M MpaKkTUYecKue paboThl, COOI0ATh
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMH
cpeactBamu, GOpMyIHpys Ielb HCCIENIOBAaHUS, aHAIW3UPOBATh MOJyYEHHBIC
pe3yJIbTaThl U JAENaTh BBIBOJBL;

yMEHHUE Y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIbCKON paboTe Mo OHOJIOTHUH,
AKOJIOTMM U MEIUIIMHE, MPOBOIMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOdMYHO  TPEACTABISATH  TOJYYEHHBIE  PEe3yNbTaThl HAa  yUYEHUYECKHUX
KOH(DEPEHITUSX;

YMEHHE OLIEHUBATh TUIOTE3bl U TEOPUH O TMPOUCXOKJICHUU KU3HHU, YEIOBEKA
U 4YeNOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBUIX U CHoco0ax MpeAoTBpalleHUs
r100aabHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oymymied mpodeccroHaTbHOMN
JesITeIbHOCTH B 00J1aCTH OMOJIOTUH, KOJIOTUH, TIPUPOIOTOIH30BaAHUS, MEIULIUHBL,
OMOTEXHOJIOTUM, TICUXOJOTUU, BETEPUHAPHUH, CEIHCKOIO0 XO35AWUCTBA, MHUIIECBON
IIPOMBIIIUICHHOCTH, YIUIyOJISATh TO3HABaTEIbHBIH WMHTEpEC, HAMpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOUIEH  MpOPeccuu HU  IPOJOJIKEHHE
OMOJIOrMYEcKOT0 00pa30BaHUsl B OPraHM3AIMIX CPEAHEro Mpo(ecCHOHATBFHOTO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHUE

[leneBbie OpUEHTUPHI PE3yIHTATOB BOCIIMUTAHUS HA YPOBHE CPEIHEr0 00IIEro 00pa3oBaHHUs.
du3uyeckoe BocnuTaHue, GopMUpOBaHHE KYJIbTYPbI 310POBbSI HIMOLNOHAJIBHOIO 0J1arONOJYy Y Hs:
B HOHI/IMaIOH_II/Iﬁ )41 BLIpa)KaIOIHI/Iﬁ B HpaKTquCKOﬁ ACATCIIBHOCTU HCHHOCTH KWU3HH, 30A0POBbSI U 6630HaCHOCTI/I, 3HAYCHUEC JIMYHBIX
YCHJIHiA B COXPAHCHHH H YKPCIUICHHH CBOETO 3/10POBbS H 3/[0pOBbs JPYTUX JIO/CH;
COOIOAArOIINI TTPABHIIA JIMYHOU U OOIIIECTBEHHOM 0€30MaCHOCTH, B TOM YHCIie 6€3011acHOTO MOBECHHS B HH(POPMAIIMOHHOM CcpeJie;
BBIPAXKAIOLIUI Ha MPAKTUKE YCTAHOBKY Ha 3[I0OPOBBIA 00pa3 »U3HU (370pOBOE MUTaHHE, COOIIOICHIE TUTHEHbI, PEXKUM 3aHATHI U
OTJIbIXA, PETYJSIPHYIO (PU3UUYECKYIO0 aKTUBHOCTh), CTPEMJICHHE K (DH3UYECKOMY COBEPIICHCTBOBAHUIO, COOIFOAIONINI U MPOMAaraH upyOIIHN
6630HaCHBII/I Y 3JI0pOBBIN 00pa3 KU3HHU;
MIPOSIBJISIIOIIMI CO3HATENbHOE U 0OOCHOBAHHOE HEMPUSATHE BPEIHBIX MPUBBIUEK (KYpPEHHUs, YHOTPEOIECHHs alKOroysl, HAPKOTHUKOB,
Mo0BIX (HOPM 3aBHCHMOCTEH), JTECTPYKTUBHOTO IOBENEHUS B 00miecTBe M IU(POBOI cpene, MOHMMaHUE MX Bpeda I (U3HYECKOTO H
TICHXUIECKOTO 3[0POBBS;

JEMOHCTPUPYIOIINIA HABBIKH pe(IEKCUU CBOETO COCTOSHUS ((hHU3HUECKOT0, HMOLMOHAIBHOTO, TICUXOJIOTUYECKOT0), COCTOSIHUS IPYTHX
JIIOIICI/I C TOYKH 3pCHUA 6630HaCHOCTI/I CO3HATCJILHOT'O YIIPABJIICHUA CBOUM 5MOIHWOHAJIIBHBIM COCTOAHUCM,

pa3BHUBAIOIIMI CIOCOOHOCTH AJaNTUPOBATHCS K CTPECCOBBIM CHUTYyalUsIM B OOILIECHHH, B Pa3HbIX KOJJIEKTUBAX, K MEHSIOUIMMCS
YCIOBHAM (COIMATIbHBIM, HH(OPMAIIMOHHBIM, IPUPOTHBIM).

prszoe BOCIIUTAHME:

YBKAIOMIMN TPYA, Pe3yIbTaThl TPYa, TPYAOBBIE U MPOpECCHOHATBHBIC JOCTHKEHHS CBOMX 3EMJISIKOB, X BKJIAJ B Pa3BUTHE CBOETO
TMOCE/ICHHUS, KPasi, CTPAHBI, TPYOBbIC JOCTHXCHHS POCCHHCKOr0 HapOa;

HpOHBHHIOLL[HH CHOCO6HOCTB K TBOPUYCCKOMY CO3UAATCIIBHOMY COLMUAJIBHO 3HAYMMOMY TPyAYy B JOCTYIHBIX IO BO3PACTy COLUAILHO-
TPYZOBBIX POJISIX, B TOM YHCIIC MPEANPHHUMATEIIBCKOI ASATENLHOCTH B YCIOBHAX CAMO3aHATOCTH HJIM HAGMHOTO TPY/Ia;

y‘-IaCTBYIOH_[I/II/I B COUAJIBHO 3HAYUMOU pr,Z[OBOI/I ACATCIIbBHOCTHU pa3HOro BUJia B CCMbC, OGH.ICOGp&SOBaTeHLHOI/I OopraHu3anuu, cBOEcH
MECTHOCTH, B TOM YHCJI€ OTLIA4MBACMOM TPYIC B KAHUKYISPHEIE IEPHOIBL, C YIETOM coOmroaeHust 3akoHo1aTenbeTBa Poccuiickoit @enepanuy;

BBIPXKAIOINI OCO3HAHHYIO TOTOBHOCTH K MOJIYYCHUIO TPO(HECCHOHATLHOTO 00pa30BaHusl, K HEMPEPHIBHOMY 00pa30BaHUIO B TCUCHHE
JKU3HU KaK YCJIOBHIO YCIICIIHOM npodeccuoHanbHOM U 00LIECTBEHHON ACSITENbHOCTH;

MOHUMAIOIMINHI crIeU(PUKY TPYAOBOM 1ATEILHOCTH, PErYIMPOBAHUS TPYIOBBIX OTHOLICHUH, CAaMOOOpPa30BaHus U IPOQPecCHOHaTbHOM
CaMOIOArOTOBKH B MH(OPMALIMOHHOM BBICOKOTEXHOJIOTHYECKOM OOIIECTBE, TOTOBBIA YUUTHCS U TPYIUTHCS B COBPEMEHHOM OOIIECTBE;

OpPUEHTUPOBAHHBIN HA OCO3HAHHBIN BBIOOP chephl TPYA0BOMU, MPO(eCcCHOHANBHOMN ASSITENTFHOCTA B POCCUIICKOM OOIIECTBE C yUYETOM
JINYHBIX )KU3HCHHBIX IIJIAHOB, HOTpe6HOCTeI/I cBoeH CEMBbHU, O6H_ICCTB3.

BKOHornquKoe BOCIIMTAHME:

)ICMOHCTpI/IPYIOH_[I/II/I B INIOBCACHUU C(i)OpMI/IpOBaHHOCTB SKOJIOTHYECKOU KyJbTYpbl Ha OCHOBC IIOHMMAHHUA BJIMAHUSA COLMUATIBHO-
HKOHOMHUYECKUX TPOIECCOB HAa MPUPOAY, B TOM YHCIE Ha IJIOOATFHOM YPOBHE, OTBETCTBEHHOCTh 3a JCWUCTBUS B TPUPOIHON cCpeje;
BBIPAXXKAKOIIUH JIEATEIbHOE HENPUATHE ACHUCTBUM, IPUHOCALIUX BPE PUPOJIE; TPUMEHSOINN 3HAHNSI €CTECTBEHHBIX U COLIMAIIBHBIX HAYK JUISI
pa3zyMHOro, 6epeKIIMBOTO IPUPOIOTIOIH30BAHUS B OBITY, OOIIIECTBEHHOM MPOCTPAHCTBE;



UMEIOIIMHA ¥ Pa3BUBAIOIIMI OIBIT SKOJIOTMYECKM HANpPAaBICHHOM, NPHPOJOOXPAHHOM, pecypcocOeperaromeil AesaTenbHOCTH,
Y4aCTBYIOUIUI B €r0 MPUOOPETEHUH APYTUMHU JIFOIbMHU.
LleHHOCTH HAYYHOI'0 ITO3HAHMS:

" JIeATeNBbHO BBIPAXKAIOIINIA MO3HABATEILHBIE HHTEPECH! B PA3HBIX MPEIMETHBIX 00IaCTIX ¢ YYETOM CBOMX HHTEPECOB, CIIOCOOHOCTE,
JOCTH)KEHMI;

"~ obnamaromuii PENCTABICHHEM O COBPEMEHHOM Hay4YHOW KapTHHE MHpA, MOCTHKECHHAX HAYKH W TEXHUKH, apryMEHTHPOBAHHO
BBIpQ)KAIOUINI MOHWMaHHE 3HAYeHUs1 HAYKU B )KM3HU POCCHMCKOTO OOIIECTBa, 0OECIIEYeHUN ero 0e30MacHOCTH, TYMaHUTapHOM, COIMAIbHO-
SKOHOMHUYECKOM pa3BUTHH Poccuu;

" IEMOHCTPHUPYIOINIHI HABBIKK KPUTHUECKOTO MBILLIEHHS, OIPE/IICHNs JOCTOBEPHON HayYHON HH(POPMAIIMH U KPUTHKH aHTHHAYIHBIX
MIpEACTaBICHUN;

Pa3BUBAIOIIMN U IPUMEHSIOLINI HaBBIKM HAOMIOACHNUS, HAKOIUIEHUS U CUCTeMAaTH3aluK (PaKTOB, OCMBICIICHHS OIbITAa B €CTECTBEHHO-HAYUYHOU

n FYMaHPITapHOﬁ o0macTIx IIO3HAaHUA, HCCJIGIIOB&TCHBCKOﬁ ACATCIIBHOCTH

10 KITACC

KosanuyectBo yacos DJIEKTPOHHBIE

(uudgposbIe)
o0pa3oBaTte/ibHbIE

pecypcbl

Ne HaumenoBaHue pa3jie/ioB

Kontpoabnbie | IlpakTuyeckue
1/ | | TeM NPOrpamMmbl Bcero

padoThI padoThbI

| buonorus xak Hayka 1

JKuBnle cucTEMBI U UX
HU3y4YECHUE

3 buosorns xietku 2 0.5

XHUMHUUYECKasi OpraHu3arus 10 1
KIJIETKH

Crpoenue u pyHKIUU
KJIICTKH

OOMeH BEIIECTB U
6 IIpEBpALICHUE SJHEPTUU B 9 1
KJIETKE




YACOB IIO ITPOTPAMME

Hacnencreennasa
7 nHpopManus u 9 0.5
peanu3anus €€ B KICTKE
8 JKM3HEHHBIN TUKIT KIETKU 6 1
Ctpoenue 1 GyHKIINU
9 P PyHKi 17 1.5
OpTraHHU3MOB
PasmHoOxeHue U pa3BuTHe
10 P 8 15
OpraHU3MOB
I'enetuka — Hayka o
HACJIEICTBEHHOCTH U
11 g 2 0.5
M3MEHYUBOCTH
OpraHU3MOB
3aKOHOMEPHOCTH
12 P 10 |
HACJIEICTBEHHOCTH
3aKOHOMEPHOCTH
13 p 6 |
W3MEHUYUBOCTH
14 T'eneTnka uenoBeka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buorexHonorus u 4
CUHTETHYECKAS OMOJIOTHS
17 PeszepBHOE Bpemst 1
OBIIEE KOJIMYECTBO
1 102 13




11 KITACC

Ne
n/
n

HaumenoBanue
pa3aesioB M TeM
NMporpamMmbIl

KoaunuyecTBO 4acoB

Bceer
0 e padoThl

KoHTpobHBI

IIpakTHyeck
ue padoTsl

DJIEeKTPOHHbIE
(uugposbIe)
oOpa3oBaTe/ibH
ble pecypchl

3apoxaeHue u
pa3BuTHE
9BOJIFOIMOHHBIX
MpEICTaBICHUN B
ouonoruu

MuxkposBomntonus
U €€ pe3yJIbTaThl

14

MaxkposBosnronus
U e€ pe3yJIbTaThl

[Ipoucxoxnaenue
Y Pa3BHUTHE KU3HU
Ha 3emiie

15

1.5

IIpoucxoxnenue
YEJI0BEKA —
aHTPOIIOTCHES

10

OKoNnorus —
HayKa o
B3aMMOOTHOIIICHHU
SIX OPraHU3MOB U
HaJIOpraHU3MEHHBI
X CHCTEM C
OKpY>Karoleu
cpenoiu

0.5

Opranu3msel u
cpena oouTaHus

1.5

DKOJIOTUSA BUJOB U
MOy JIALIAN

0.5

OKoIOTHUSA
COOOIIIECTB.
OKOJIOTHYECKHE
CHCTEMBI

12

0.5

10

buocdepa —
riio0agpHas
DKOCUCTEMA

11

YenoBek u
OKpY KaroIast




cpena

12 PesepBHOE Bpems 8

OBILEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102 0 7.5

IMPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kona
MpoBepPsieMOro
TpeOoBaHMs

IIpoBepsiemble TPeOGOBaHMSA K NMPeIMETHBIM pPe3yJibTaTaM
OCBOCHHS OCHOBHON 00pa30BaTe/IbHON MPOrpPaMMbl CpeIHero
o0urero oopazoBaHus

ChopMupoBaHHOCTh 3HAHUHM O MecTe M pOJId OHMOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (dbopmHpoBaHUU COBPEMEHHOI
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, B IO3HAHNUN 3aKOHOB MTPUPOIBI
u peiCHUN KHU3HCHHO BaXKHBIX COLIMAJIBHO-3TUYCCKUX,
HKOHOMHMYECKHUX, SKOJIOTUYECKHX MPOOJIEM YEeIOBEUECTBA, a TAKXKe B
pPELICHUH BOIPOCOB  PALMOHAIBHOTO MPUPOAONOIb30BAHUS, B
(GOopMUPOBaHNUN I[IEHHOCTHOT'O OTHOILIEHUS K MpHpOJE, OOILIECTBY,
YeJ0BEKY; O BKJIAJIC POCCUHCKUX U 3apYOEKHBIX YUEHBIX — OHOJIOTOB

B Pa3BUTHUC Ounosorun

Brnanenwe cucremoil 3HaHMI 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, UCTIOTB3YEMBIX B OMOJOTHUECKUX HUCCIEIOBAHUSIX )KUBBIX
0OBEKTOB W DJKOCHCTeM (ONMUCaHWe, W3MEPEHHUE, IPOBEICHHE
HaOJ0IeHni); cnoco0aMy BBISBJICHUS U OLIEHKH AHTPOIOTEHHBIX
W3MEHEHUH B MIPUPOJIE.

YMeHue BbIIBUTaTh TUMOTE3bI, TPOBEPATH UX IKCIEPUMEHTATbHBIMU
cpenctBaMu, GopMynupysl Ielib HCCIEeIOBaHUs, aHAIU3HPOBATh
MOJIYYEHHBIC PE3YJIbTaThl U JEIaTh BHIBOJIBI.

BrisiBieHre 3aBUCMMOCTH MEXIYy HCCIEAYEMbIMU BEJIUYHMHAMU,
00BsICHEHHUE MOTYYCHHBIX PE3yIbTaTOB U (POPMYIUPOBAHNE BBIBOJIOB

C UCITIOJIb30BAHUECM HAYYHBIX HOH?ITI/Iﬁ, TCOpI/Iﬁ " 3aKOHOB

YMeHue BIaeTh CHCTEMOW OHWOJIOTMUECKUX 3HAHWH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIINE OWMOJIOTMYECKUE TEPMHUHBI M TIOHSITHS
(>KU3Hb, KJIETKA, TKaHb, OPraH, OPraHU3M, BUJI, TIOMYJISIH, SKOCUCTEMA,

OuorieHo3, Ouocdepa; MeTaboIu3M, roMeocTas, KICTOUHbI HIMMYHUTET,




OuocunHTe3 Oenka, OUOMOIMMEPHI, UCKPETHOCTh, CaMOPETYIISALMS,
CaMOBOCIIPOM3BEICHME, HaCJIEJCTBEHHOCTb, W3MEHYMBOCTD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouosornueckue Teopud: KierouHas Tteopus 1. IlIBanna, M.
[lneitnena, P. BupxoBa; k10HaJIbHO-CEJIEKTUBHOIO UMMYyHHTETA [1.
Opnux, 1.M1. MeuHukoBa, XpOMOCOMHasi TEOPUSI HACJIECTBEHHOCTH
T. Moprana, 3akoH 3apoasiiesoro cxozacrsa K. bapa, sBostoninonHas
teopust Y. JlapBuHA, CHHTETHYECKass TEOPHUS SBOJIOLUU, TEOPHUS
antpornorene3a Y. Jlapsuna; teopusi 6moreorneHo3a B.H. Cykauéna;
yuenue H.M. BaBuiioBa o nieHTpax MHOT000Opas3ust U MPOUCXOKICHUS
KyJbTypHbIX pacTeHuii, yudenne A.H. CeBepuoBa 0 mOyTix u
HaIpaBJIeHUAX IBONIOINH, yaeHrne B.U. Bepranckoro — o 6uocdepe);
3aKOHBI  (eIMHOOOpa3Ws  TOTOMKOB  TEPBOIO  IOKOJICHWS,
pacIIenaeHus] TPU3HAKOB, HE3aBUCUMOI'O HACJIEI0BaHUS NIPU3HAKOB
I'. Menpnensi; CUEIEHHOTO HacleqOBaHUsl MPU3HAKOB U HAPYIICHUS
cuerieHuss reHoB T. MopraHa; TOMOJIOTHYECKMX PSJOB B
HacjaeacTBeHHONM wu3MeHunmBocTd H.M. BaBmioBa;, reHeTHYecKOro
paBHoBecus J[x. Xapau u B. BaitnGepra; 3apojblieBoro cxojacTaa
K. bapa; Ouorenernueckuii 3axon 2. ['exkens, . Mromnepa);
MPUHLIUIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npasuia (MuaumymMa FO. JIubuxa, 3xonornyeckoil nupaMuabl Yuced,
OGromacchl U YHEPTUN);

runote3bl (koauepBatHoil A.M. Omapuna, nepsuyHoro OynboHa J[xk.

Xonpaeitna, mukpochep C. Dokca, pudosuma T. Uek)

VYmenue peuiaTb ITOUCKOBBLIC OMOJIOrHYECKUE 3aJa4M, BbIABJIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBsA3HU MCKAY HCCIICAyEMbIMU
OMOJIOrHYCCKUMU O6’beKTaMI/I, mnmponeccaMm M ABJICHUAMU, [OCJIATh
BBIBOJIbI U IIPOTrHO3bI HA OCHOBAHWU MMOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh 'CHOTHUIIMYCCKHUE CXEMbI CKPCIIUBAHUA OJI Pa3sHBIX THIIOB
HaCJICJOBAaHU IIPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IICPCHOCA

BEIIECTB U SHEPTHH B IKOCUCTEMAX (LIEMH MUTAHUS, TUIIEBBIC CETH)

YMeHHne ycTaHaBIMBaTh B3aMMOCBSI3M MEXIY CTPOCHHUEM U
(GYHKUMSMU: OpPraHOMIOB, KJIETOK pa3HbIX TKaHEW, OpraHaMu u
CHCTEMaMHU OpPIraHOB Yy PACTEHHi, JKMBOTHBIX M YEJIOBEKa; MEXKIY
JTaraMy 0OMEHa BEIIECTB; ATallaM{ KJICTOYHOT'O [IUKJIA U KU3HEHHBIX
UKJIOB  OpPraHW3MOB; JTalmaMH SMOpPUOHAIBHOTO  Pa3BHUTHS;
TEeHOTHIIOM U (EeHOTHNOM, (EeHOTUOM U (akTopaMu Cpelibl

O6I/ITaHI/I${; ImpoueccaMu OBOJIFOIINH, ABUXXYIIUMU CHJIaMHU




AHTPOIIOTCHE3Aa, KOMIIOHCHTaMH Pa3IMYHBIX 9KOCHUCTEM n

NpUCTIOCOOTICHUSAMHU K HUIM OPTaHU3MOB

YMeHue BBIICISITh CYIIECTBEHHBIC TPU3HAKH:

CTPOEHHS BUPYCOB, KJIIETOK MPOKAPUOT U FYKAPHUOT; OJHOKICTOUHBIX
Y MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOT'COIIEHO30B, SIKOCUCTEM
u Ouochepbl; CTpOCHUS OPraHOB W CHUCTEM OPraHOB pacTEHUH,
KUBOTHBIX, YeIIOBEKA; IIPOIIECCOB KHU3HENIEATSILHOCTH,
MPOTEKAIONIMX B OpPraHW3MaxX pPACTEHUH, JKUBOTHBIX W YEJIOBEKa;
OMOJIOTHYECKUX TIPOIIeCCOB: OOMEHa BemecTB (MeTaboym3M),
nH(}OpMAIUK U TIPEBPAIICHUS SHEPTHH, OPOXKEHUS, aBTOTPOGHOTO U
reTepoTpoHOr0 THUIIOB MUTAHHA, (OTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Mei103a, raMeToreHesa, SMOpHOrenesa, nocTaIMOPHOHATEHOTO
pa3BUTHS, Pa3MHOXCHHUS, WHAMBHUIYAIbHOTO DPAa3BUTHUS OpraHU3Ma
(oHTOTEHE3a), B3aMMOJICHCTBHUSI TEHOB, TETEPO3UCA; JECHCTBHM
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOIIETO, IBIKYIIETO U
pa3pbIBAIOIEr0 €CTECTBEHHOI0 OTOOpa; ajuIONaTpUYEcKOro H
CHUMITATPUYECKOTO BHJIOOOPA30BAHMS, BIMSHUS JBHKYIIUX CHII
OBOJIIOIMK  HAa TEeHO(OHA  TMOMYJSIHU;  MPHCIIOCOOIEHHOCTH
OpraHu3MOB K cpelne OOWTaHWs, YepelOBaHMSA HaIPaBICHUN

9BOJIIOLIUHA,; KPYTOBOPOTa BEHICCTB U ITOTOKA SHCPIUH B SKOCUCTCMAX

ChopMupOBaHHOCTh yYMEHHUSI BBIJCIATH CYIIECTBEHHBIE NPU3HAKU
BUPYCOB, KIJIETOK NPOKapuoT M 3YKapHOT; OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BU/IOB, OMOTEOLIEHO30B U HKOCUCTEM;
0COOEHHOCTH MpOIIecCCOB 0OMEHA BEIIECTB U MPEBPAICHUS SHEPTUU
B KJIETKE, ()OTOCHHTE3a, IIIACTUYECKOTO U IHEPreTUIECKOro 0OMeHa,
XeMOCHHTEe3a, MMHTO03a, Mei03a, OIUIOJOTBOPEHHUS, pa3BUTHS U
Pa3sMHOKEHHS, MHIUBHIYIEHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3a),
O60pBOBI 3a CyIIIECTBOBAHHUE, €CTECTBEHHOTO otbopa,
BUJ000pa30BaHusl, TMPUCIOCOOJIEHHOCTH OpPraHu3MOB K cpeje
OOWTaHMS, BIHMSHUS KOMIIOHEHTOB JKOCHCTEM, AaHTPOIIOTCHHBIX
M3MEHEHHH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYyTOBOPOTA BEIIECTB

Y TIPEBPAILCHHS SDHEPTUU B Onocdepe

Ymenne UCTIOJTb30BaTh COOTBETCTBYIOIIIHE apryMeHTHI,
OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJHUKY JJISl JJOKAa3aTelbCTBA
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATHUECKUX TPYIIIT; B3aUMOCBSI3U
OpPraHWU3MOB M Cpellbl OOWTAHHS, CJUHCTBA YEJIOBEYCCKHX pac;
HEOOXOAMMOCTH  370pOBOTO  00Opa3a  KM3HH,  COXpPaHCHUS

pa3H006pa3I/151 BUJOB U 3KOCHCTCM KaK YCJIOBUA COCYHICCTBOBAHUA




IPUPOJBI U YEIOBEUECTBA

YMeHue KpUTHYECKH OLEHUBaTh HHGOpMAaILKI0 OHOJIOrHYECKOTo
COJICpXKAHUsI; HHTEPIIPETUPOBATh ITUUECKUE ACTIEKThI COBPEMEHHBIX
UCCIICIOBaHW B OWoONOTMH,  MEAWIMHE, OHOTEXHOJIOTHH,
paccMaTpuBaTh rnobaabHbIe 9KOJIOTUYECKHE poOIeMbl
COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO

IMO3UITHIO




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O BUOJIOI'N

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

buonorus kak HayKa. JKuBbie CHCTEMEI U BX HN3YUCHUC

1.1

CoBpemeHHass OHONOrHs — KOMIUIEKCHas Hayka. buomormueckue Haykd u
u3ydaemble UMH npoOiembl. DyHnaMeHTaIbHbIE, NPUKIAJHBIE U MOUCKOBBIE
Hay4yHbIE€ UCCIIEI0BAaHUS B OMOJIOTHH.

3HayeHue OWonoruu B (HOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. I[Ipodeccun, cszanuble ¢ 6uonorueil. 3HaueHue OMOJIOTUU B
IIPAKTUYECKON [JEATENBHOCTH 4YEJIOBEKa: MEIULUHE, CEJIBCKOM XO3SMHCTBE,

IIPOMBILIIIEHHOCTH, OXPaHE IPUPOBI

1.2

JKuBble cucTeMbl Kak mpeaMeT n3ydeHust ononoruu. CBOMCTBA )KUBBIX CUCTEM:
€IMHCTBO XMMHMYECKOTO COCTaBa, JUCKPETHOCTh M IEIOCTHOCTh, CJIOKHOCTb U
YHOPSAA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMoOpraHu3aius,
CaMOBOCIPOU3BEAECHUE, Pa3APAKUMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YPpoBHM OpraHu3anu KUBbIX CUCTEM: MOJIEKYJISIPHBINA, KJIETOYHBIN, TKAHEBBIH,
OpraHu3MEHHBIH, MOMYJISUOHHO-BUA0BOM, 3KOCUCTEMHBIN
(OmoreonieHoTHueckuit), 6uocdepusiid. Ilpoueccrl, MPOUCXOIAIIUE B KUBBIX
cucremax. OCHOBHBIE MPHU3HAKU >KUBOTO. JKH3HB Kak (opMa CyIIECTBOBAHHUS

MaTepuu

1.3

Mertoabl Ouonoruyeckoir Hayku. HaOmiogeHue, u3MepeHHe, SKCIEPUMEHT,
cucTeMaru3anusa, MeTaaHanu3. lloHATHEe O 3aBHCHMOWl W HE3aBHCHMOM
nepemeHHon. Iinannposanue skcnepumenTa. [locranoBka U IpoBepKa THIIOTES.
HyneBast rumote3a. Ilonatue BbIOOpPKM U €€ JOCTOBEPHOCTb. Pa3zbpoc B
OMosIOrn4eckux JaHHbIX. OLEHKa JOCTOBEPHOCTU IOJIYYEHHBIX pPE3yJIbTaTOB.
[IpyuuHBl HCKaXXKEHUS PE3yJIbTATOB dKcIepuMeHTa. [IoHATHE CTaTHCTHYECKOro

TECTA

Knerka kak Omonorudeckas cCuCTeMa

2.1

Knerka — cTpykTypHO-()yHKIIMOHAIBHAS €AWHUIIA )KUBOTO. McTOpust OTKpBITHS
kinetku. Pabotsr P. I'yka, A. Jlesenryka. Knerounas teopus (T. IlIBanH, M.
[Mnetinen, P. BupxoB). OcHOBHBIC TOJOXEHUS COBPEMEHHON KIETOYHOU
TEOPHH.

MeToael  MONEKYJSIPHOM W KJIETOYHOH  OWOJIOTMH:  MHKPOCKOIHS,
xpomarorpadus, 3nekTpodopes, METOI MEYEHBIX aTOMOB, U hepeHInalIbHOe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTpaMHUKpOdJieMeHThl. Bona




U e€ poJib KaK pacTBOPUTEINIS], peareHTa, y4acThe B CTPYKTYPUPOBAaHUH KIIETKH,
TEIUIOperyaunu. MUHepanbHble BEIIECTBA KIETKH, UX OHMOJOTHMYECKasi POb.
PoJib KATHOHOB U AHMOHOB B KIIETKE.

buonoruueckue monumepsl. benku. AMHMHOKHUCIOTHBIM cocTaB  OEJIKOB.
CrpykTypbl OenkoBoil Mousiekysbl. llepBuuHas cTpykTypa Oenka, MenTHUAHAs
CBsA3b. BTOpHuHas, TpeTuyHas, 4yeTBEpPTUYHAs CTPYKTyphl. JleHaTypaums.
CoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue GyHKIUN OEIKOB.
VYrneBoabl. MoHOcaxapupl, AMCaxapHibl, OJIUTOCAXapUbl U MOJUCAXAPUIbI.
O6mmwmii TuUIaH CcTpoeHUusT W (PU3UKO-XMMHUYECKHUE CBOWMCTBA YTJICBOJOB.
Bbuonorudeckre GyHKINU YTIIEBOJIOB.

Jlununsl. 'uapodunsHo-ruapodobHbIe cBoiicTBa. Kiaccudukauus Jununos.
Tpurnuuepuasi, dhochonumuapl, BOCKH, cTepoubl. buomornueckue GyHKIUNA
mununoB.  OOmue cBoHCTBA OMOJOTMYECKMX MeMOpaH — TEeKy4decTb,
CIOCOOHOCTH K CaM03aMbIKaHHIO, ITOTYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotsl. [JHK um PHK. CrpoeHne HYKJIEHMHOBBIX KHCIIOT.
Hyxneotuapl. [Tpunun kommnementapHoctu. [IpaBumo Yapradda. Ctpykrypa
JIHK — nBoitnas ciimpaib. MecroHaxoxaeHue u ononorndeckue ¢pynkmu JTHK.
Buast PHK. ®yukiuu PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsa3u B Mmodekyiae ATO.
buonornueckue Gpynkiuu AT®D. BoccTaHOBIICHHBIE IEPEHOCUUKH, UX (QYHKIIUN
B kietke. CekBennpoBanue JTHK.

CrpykrypHast Ouomnorusi: OMOXUMHUYECKHME W OMO(DU3MUECKHE WCCIICOBAHHUS

coCTaBa U HpOCTpaHCTBeHHOﬁ CTPYKTYPbI 6I/IOMOJ'I6Ky.]'I
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Tumbl  KJIETOK: JyKapHOTHUecKas U mnpokapuoruyeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUS KIETKH.

CrtpoeHue mpokapuoTHueckou kiaeTku. Kietounas cTeHka OakTepuil U apXei.
OCOOEHHOCTH CTPOCHHUSI TeTepOTPOGHON U aBTOTPOGHON MPOKAPUOTHUYECKHX
KJIETOK. MecTo U poJib MPOKApHOT B OMOLIEHO3aX.

CtpoeHue U QyHKUMOHUPOBAHHE 3yKapUOTHUYECKOW KieTku. IlnazmaTnueckas
MeMOpana (rrazmanemma). CTpyKTypa IIa3MaTuaecko MeMOpansl. TpaHcnopt
BEIIECTB 4epe3 IUIa3MaTU4YecKyro MeMmOpaHy: macCUBHBIN (ouddysus,
obneruénnas auddys3us), akTUBHBIM (MEPBUYHBIA U BTOPUYHBINH AKTUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbl. PaGora HaTpuii-kaaueBoro
Hacoca. DHJOIMTO3: MUHOLUKTO3, (haroruTo3. Dk3o01uTo3. Kietounas creHka.
Crpykrypa v GyHKIIUU KICTOYHON CTCHKU PACTEHH, TpUOOB.

[Mutorasma. Ilurozons. L{utockener. J[BmkeHne nuromiaazmbl. OpraHousl
kiaeTkd. OpaHoMeMOpaHHbIE OpPraHOMIbl KJIETKH: SHAOIUIA3MaTHUYecKas CeThb
(BIIC), anmapar 'onbku, TU30COMBI, X CTpOEHHE U (PyHKIMU. B3anMocBs3b

OJTHOMEMOpPaHHBIX OPraHOUI0B KJIeTKH. CTpoeHHEe rPpaHyIIPHOTO PETUKYITyMa.




Cunre3 pactBopuMbix OenkoB. CHHTE3 KJIETOYHBIX MeMmOpaH. [maakuii
(arpaHynspHBIA) HSHAOIIA3MATHYECKUN peTUKyIyM. CekpeTopHas (QyHKIUS
anmnaparta ['onbmxu. TpaHcnopT BemiecTB B KieTKe. Bakyosiau pacTUTENBHBIX
kietok. Kierounslit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU bl KJIETKU: MUTOXOHIPHUHU, TIACTUIBL.

Crtpoenre u (GYHKIMM MHUTOXOHIPHHA W TulacTHI. llepBuYHbIe, BTOPHUYHBIE U
CIIO)KHBIE  IJIACTUABI  (POTOCHHTE3UPYIOIIMX  DYKApHOT.  XJIOPOILIACTHI,
XPOMOIUIACTHI, TEUKOTUIACTHI BBICIIIMX PACTCHUH.

HememOpannbie opranouapl kietkun CrpoeHue M (QYHKIMHM HeMEeMOpaHHBIX
OpPraHouioB KjieTku. PubGocombl. MukpodpunameHTsl. MBIIIEUHbIE KIIETKH.
MukpotpyOouku. Knerounslii nentp. CTrpoeHMe U ABMXKEHHE >XTYTHKOB MU
pecHrdek. MUKpoTpyOOUKH IUTOTUIA3MBI. [leHTproIIb.

SAnpo. OOosouka siapa, XpOMaTHH, KapuoIula3Mma, SAPBIIIKHA, UX CTPOEHUE U
¢bysnkuuu. SnepHbiii GenkoBbld MaTpukc. [IpocTpaHCTBEHHOE pPacHONIOKEHHE
XpOMOCOM B MHTep(a3HOM spe. benku xpoMaTuHa — TUCTOHBI.

Knerounsle BkmrodeHusa. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK JYKapHOT

(pacTUTENbHOM, KUBOTHOM, TPUOHOIT)
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AccuMMISIIMS ¥ TUCCUMUJISIIIUS — JIBE CTOPOHBI MeTabonu3Ma. Tumel oOMeHa
BEIIECTB: aBTOTPO(HBINA U TeTepOoTPOPHBIA. YUacTue KHCIOpoaa B OOMEHHBIX
nporeccax. JHepreTuueckoe obecredeHue KieTku: mnpeBpamienue ATO B
oOMeHHbIX mporeccax. (MepMEHTATUBHBIA XapakTep peakiuil KJIeTOYHOIro
Metabomm3ma. DepMeHThI, WX CTPOCHHUE, CBOWCTBA U MEXaHU3M JCHCTBUSA.
Kodepmentsl. Omnuunst (EepMEHTOB OT HEOPTaHMYECKUX KaTalu3aTOpOB.
benku-aktuBaToppl M OCNKU-UHTUOUTOPBL.  3aBHCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIHi OT Pa3INYHbIX (PaKTOPOB.

IlepBuuHBIl CHMHTE3 OpraHMYecKHX BewecTB B KieTke. PortocuHTe3. Pousb
XJIOpPOIUTACTOB B Tporecce QorocuHTe3a. CBeToBas W TeMHOBas (asbl.
[TponyktuBHOCTH (poTOCHHTE3a. BnusHue pa3nuyHbXx (aKTOPOB Ha CKOPOCTb
¢dorocunTe3a. 3HaueHue (POTOCUHTESA.

XeMOCHHTE3. Pa3znooOpa3ue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIHPYIOLTHE OaKTepuH, Kelle300aKkTepun, cepoOaKTepun, BOJIOPOIHBIC
O6akTepuu. 3HaUEHUE XEMOCHHTE3A.

AnaspoOHble opraHusmbl. Buabl Opoxenus. IlponykTsl OpoxeHHs U UX
UCIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OOJIe3HEH.

AdpoOHBIE OpraHU3MBbl. DTarbl SHEPreTu4eckoro oomMeHa. [loaroToBUTENbHBIN
sTan. [ uKonmu3 — 0eCKUCIOPOIHOE PACLIECTIIIEHHUE TIFOKO3BI.

buonornueckoe OKHCIIEHHE, WIM KJIETOYHOE AbIXaHWe. Poib MUTOXOHApPHI B

mnmponeccax OHOJIOTHYECKOTO OKHMCJICHU. LII/IKHI/I‘IGCKI/IG pCaKknuu.




OxucaurensHoe GochopunupoBanue. [lpenmyiiectsa a3podHOro Myt 0OMeHa

BEIIECTB Tepe1 aHa3POOHBIM. DPPEKTUBHOCTD IHEPTETUIECKOTO 0OMEHa

2.5

Peakuun matpuuHoro cuHtesa. lIpHHIMI KOMIUIEMEHTApHOCTH B pEaKLUAX
MaTpPUYHOTO  CHHTe3a.  Peamm3anuss  HacleACTBEHHOM  HHQOpMaIuu.
['enernueckuii koa, ero cBorcTBa. TpaHnckpumnius — MatpuuHbiii cuHte3 PHK.
[IpyHOMIIBI  TPAHCKPUNIMM:  KOMIUIEMEHTapHOCTh, aHTUIAPAJLIEIBHOCTD,
acCUMMETpUYHOCTh. TpaHcisanms u e€ sranbl. Yyactue TpaHcnoptasix PHK B
O6uocunTe3e Oenka. YcinoBus OmocuHTe3a Oenka. KoaupoBanue aMMHOKHUCIOT.
Poxw pubocom B OuocuHTe3e Oemka.

Opranusanus reHoMa y POKapuoOT U dyKAapuOT. Peryisnus akTHUBHOCTH I'€HOB
y npokapuot. I'unoresza onepona (®. XKako06, XK. Mano). Perynsuus oOMeHHBIX
npoueccoB B kieTke. KiieTounslil romeocTas.

Bupycol — HekneTouHble (OpMBbI KU3HU U OOIUratHeie mapasutsl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepruodaros.

Bupychsie 3a0oneBanus yenoBeka, uBOTHbIX, pactenuit. CIIN/, COVID-19,

COoMaJIbHBIC 1 MCIUITNHCKHUC l'[p06J'IeMH

2.6

Knerounsnii 1ukn, ero mnepuoabsl u perymsimus. Wutepdaza u  MuUTO3.
OcobeHHOCTH TPOLIECCOB, MpOTeKaroIuX B HHTepdase. [ToaroToBka KieTku K
nenenuto. [IpecuHTeTHYECKUH  (MIOCTMUTOTHYECKWN), CHHTETHYCCKHUN W
MIOCTCUHTETUYECKHUM (TPEMUTOTHYECKHI) IEpHOAbl HHTEpP(a3bI.

Marpuunsiii cunre3 JJHK — perumxanusa. IIpuHnuns! permmkanuu JTHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTHUIAPAJUIEIbHOCTD.
Mexanusm perumkanuu [JHK. Xpomocomel. Ctpoenne xpomocom. Tenomepsl
U TejroMmepasza. XpPOMOCOMHBIM HAOOp KJIETKU — KapuOTHUIN. JMIUIOMIHBIA |
raryIouAHbI  HAaOboOpbl XpomMocoM. ['omosnormunbie XpoMocombl. [lomoBeie
XPOMOCOMBI.

Jenenne kietku — Mmuto3. CTaguu MUTO3a U MIPOUCXOMSIINE B HUX MPOLECCHI.
Tuner muto3a. Kaprokunes n nuToknHe3. buosornueckoe 3Ha4€HHE MHTO3A.
Perynsuus muTtOoTMYECKOro LuMKIa KiIeTKu. lIporpammupyemas KieTO4Has
rubesb — anomnTo3.

cI)yHKHI/IOHZ:UII)H2151 T'CHOMHKA

OpranusM Kak Ouoyiornyeckas cuctema

3.1

OAHOKIIETOYHBIE,  KOJIOHUAIbHBIE,  MHOTOKJIETOYHBIE  OpPraHU3Mbl |
MHOTOTKaHEBbIC OPTaHU3MBI.

@dopMBI pa3MHOKEHHS OPTaHU3MOB: Oecroyioe (BKJIOYAasi BEreTaTUBHOE) H
monoBoe. Buael Gecnonoro pa3MHOXKEHHUSA: [MOYKOBAHHE, CHOPYISIUS,
(bparMeHTanus, KJIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [lonoBble KieTkH, WM TameThl. Meito3. Craauu




Mmeno3a. [loBenenne xpomocoM B Meiose. Kpoccunrosep. buonormueckwnii
CMBICJI M€103a U MOJIOBOTO Tponecca. Meno3 v ero MecTo B )KU3HEHHOM LIMKJIE
OpPraHHU3MOB.

IIpenzaponpiieBoe passutue. I'ameroreHes y >kMBOTHBIX. [lo0BBIE XKene3bl.
OOpa3oBanne © pa3BUTHE TIOJOBBIX KJIETOK. CrmepMaroreHe3 M OOTeHE3.
Ctpoenue monoBBIX KIETOK. OIUIOJOTBOpPEHHE U 3MOPHUOHAIBHOE pPa3BUTHE
KUBOTHBIX. CrnocoObl  OIUIOIOTBOPEHUS: Hapy»HO€,  BHYTPCHHEE.
[TapTeHnorenes.

WupuBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Cramuu sMOpuoreHesa
’KMBOTHBIX (Ha mpuMepe Jarymku). podienne. Tumsl apobnenus. OcobeHHoCTH
Apo0JieHHs MIIEKOIUTAIOMIMX. 3apo/bIIeBble JTUCTKU (TacTpysisiuus). 3akijiajaka
OpraHOB W TKAHEW W3 3apOABILIEBBIX JHMCTKOB. B3amMHOe BIMsAHHE dYacTeu
Pa3BHBAOLIECTOCS 3apojbllia (SMOpPHOHATBHAS HMHIYKIUS). 3aKiaika IUIaHa
CTPOEHHUS UBOTHOIO KaK PE3yJbTaT UEPAPXUUECKUX B3aUMOJECHCTBUN T'€HOB.
BnusHue Ha SMOpHOHaIBbHOE pa3BUTHE PA3IMUHBIX (PAKTOPOB OKpYKaroLIeh
cpenpl.

Poct u pasBurue >xuBOTHBIX. [locTamMOpuoHnanbHbll mnepuof. Ilpsimoe wu
HerpsiMoe pasButue. Pa3zBute ¢ Meramopdo3oM y OEClO3BOHOYHBIX U
II0O3BOHOYHBIX JKUBOTHBIX. bHonornueckoe 3HaueHHE NPSAMOIO M HENPSIMOTrO
Pa3sBUTHSA, UX PACIPOCTPAaHEHUE B NIpHUpoe. Tulel pocta KUBOTHBIX. DaKTOPHI
pEeryJsiiMM  poCTa JKUBOTHBIX M denoBeka. Craguu NOCTIMOPHOHAIBHOTO
pa3BUTHs y )KUBOTHBIX U 4esloBeKa. Ileproabl oHTOreHe3a yenoBexa.
PasmHoxenne u pasButue pacreHuid. ['ameroputr u cropodur. Meio3 B
KU3HCHHOM IIMKJe pacTeHuid. OOpa3oBaHue CIop B Mpolecce Menosa.
I'amerorene3 y pacreHuidl. OIUIOJOTBOPEHHE U Pa3BUTHUE PACTUTEIbHBIX
Opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y 1IBETKOBBIX pacTeHuid. Obpa3oBaHue
U pa3BUTHE CceMEeHU. MexaHM3Mbl pEryJisilud OHTOIEHE3a Yy pPACTEHUH WU

JKHUBOTHBIX

I/ICTOpI/IH CTAaHOBJICHUA W Ppa3BUTHA TI'CHCTHKM KaK HaAyKH. OCHOBHBIE
TCHETHYCCKHE IMOHATHUS M CHUMBOJEL. [ OMOJIOTHYHBIC XpOMOCOMBI, aJIJICIIbHBIC

I'CHbI, AJIbTCPHATHUBHBLIC NPU3HAKU, IIOMI/IHaHTHBIﬁ u peHeCCI/IBHBIf/'I IMPU3HAK,

32 TOMO3UTOTa, TETEPO3UroTa, YHCTas IUHUS, TUOPUIBI, TEHOTUN, (EHOTHI.
OcHOBHBIE METOABl TEHETUKH: THOPUIIOJIOTHYECCKUN, IUTOJIOTHYCCKUM,
MOJIEKYJIIPHO-T€HETUYECKUI
Monorubpuanoe ckpemmBanue. IlepBbriii  3akoH MeHgens — 3aKoH

13 eIMHOOOpa3usi THOPHIIOB TEPBOrO TMOKOJEHUs. [IpaBUiIO JOMHHHUPOBAHHS.

Bropoii 3axkoH MeHaens — 3aKOH pacLICIUICHUs NpU3HAKoB. Lluronornyeckue

OCHOBBHI MOHOFI/I6pI/I,Z[HOI‘O CKPCIIMBAHUA. I'unoTe3a YUCTOTHI TaMeT.




AHanusupyromee ckpemurBaHue. 1IpoMeKyTOUHBIN XapakTep HacJIeIOBaHUS.
Pacmiennenue npru3HakoB Py HEMOJIHOM JOMUHHUPOBAHUU.

JurubpugHoe ckpeuBanue. Tpetuil 3akoH MeHens — 3aKOH He3aBUCUMOTO
HacjaedOBaHUS  NpU3HAKOB. L[WTONOrMYECKHEe  OCHOBBI  JAWTHOPHIHOTO
CKpEILIMBaHHUS.

CuernnienHoe HacnenoBaHue mnpusHakoB. Paborer T. Moprana. CueruieHHOE
HACJIEIOBAHUE T'€HOB, HAPYIUECHHME CLEIUICHUS MEXK]Yy I€HaMH. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M ONpEJENIeHUsl Mojla. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTramMeTHBIN U rereporaMeTHblid noJl. ['eHernueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacienoBaHue NpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enoTun kak nenoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JIEMCTBUE
refa. MHOXECTBEHHBIN ajljIenu3M. B3auMoaeicTBHE HealJIeIbHBIX I'€HOB.

Kommnemenrapaocts. Onucras. [loaumepus
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BiaumoneiictBie TeHOTHNAa © Ccpeabl Tpu  GOpMUpOBaHUM  (PEeHOTHIA.
N3menunBOCTh Mpu3HakoB. KauecTBEHHbIE U KOJIMYECTBEHHbIC MPU3HAKU. BUIbI
M3MEHYMBOCTY: HEHACICACTBEHHAS U HACICACTBCHHAS.

MoudukanmmonHass ~ M3MEHYMBOCTh. Pomb  cpemsl B (JOPMUPOBAHUU
MOIU(HUKAIMOHHON M3MeHuYnBOCTH. Hopma peaknmu mpusHaka. BapuanmoHHBIH
psan u BapuanmonHasi kpuBasi (B. Horanncen). CpoiicTBa Moau(HUKaIMOHHON
HM3MEHYUBOCTH.

I'enoTunmyeckas HW3MEHUMBOCTH. (CBOMCTBA TI'CHOTHUIIMYCCKOM HM3MCHYMBOCTH.
Bupl reHOTUITMYECKON M3MEHUYMBOCTH: KOMOMHATUBHASL, My TAI[HOHHASI.
KomOnHaTuBHAsT W3MEHYMBOCTh. MeW0O3 H TIOJOBOM TMpOIECC — OCHOBA
KOMOMHATHUBHOM U3MEHUNBOCTH. POJIb KOMOMHATHBHON H3MEHYHUBOCTH B CO3JaHUH
TEHETHYECKOTO Pa3HOO0pa3us B Mpe/eiaX OAHOTO BUJIA.

MyTtanmoHnHast "3BMEHYUBOCTb. BUJIbI MyTallUii: TeHHbIE, XPOMOCOMHBIE, FTEHOMHBIE.
CroHTaHHbIE M WHAYLUMPOBAHHBIE MYTallMW. SIJIEpHbIE M LMTOIUIA3MaTHYECKHE
MyTaimid. COMaTHYECKWE M TIOJIOBbIE MyTaluu. [IpWYMHBI BO3HUKHOBEHHSI
MyTauui. MyTareHpl W WX BIMSHHE Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTalMOHHOIO IMpoLecca. 3aKOH TOMOJIOTMUECKUX PSJOB B HACJEICTBEHHOU
m3menunBoct  (H.M.  BaBunoB).  BHesjepHas  WM3MEHYMBOCTH |

HaCJICACTBECHHOCTD

3.5

Kapuotun wyenoBeka. MexayHapoaHas mnporpaMMa HMCCIEJOBaHHUS T'€HOMA
yenoBeKa. MeTonbl HM3y4YEHUs TEHETHKM YEJIOBEKA: TE€HEaJOTMYECKHid,
OJIM3HEIOBBIH, IIUTOr€HETUYECKUI, MOIYJISAUMOHHO-CTATUCTUYECKU,

MOJ'IeKy.]'IHpHO-l"CHeTI/I‘leCKHﬁ. COBpeMCHHOG OIIPCACIICHUC ICHOTHIIA:




MOJIHOI'€CHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUE, B TOM YHCJIC C ITIOMOIIBLIO
[MI[P-anamu3a. HacnencTBeHHbie 3a0ofieBaHWs  4YelOBeKa. [ eHHBIE U
XpOMOCOMHBIE ~ Ooyie3HM ~ 4YenmoBeka.  bomesHu ¢ HacleICTBEHHOMN
MIPEIPACOI0KEHHOCTHIO. 3HAUEHUE MEAULIMHCKOM T€HETUKH B IPEIOTBPAIICHUT

U JJEUEHNH TeHETHUECKUX 3a00sieBannii ueaoBeka. CTBOJIOBBIE KIIETKHA

3.6

JlomecTukanuss U cesleKuus. 3apOKACHUE CENCKIMU M TOMECTHKALUU. YYEHUe
H.M. BaBuimoBa 0 IEHTpax MPOHCXOXKIACHUS M MHOT000pasusi KyJbTYpHBIX
pacteHuid. Poib cenekuyy B CO3aHUM COPTOB PACTEHUN U IIOPOJ KUBOTHBIX.
Copt, mopoja, mramMM. 3aKOH TOMOJIOTMYECKMX PSAIOB B HACIECACTBEHHOU
m3menunBocty H.M. BaBuioBa, ero 3HaueHue /ISl CENEKIIMOHHOM PadOTHI.
Metoabl ceneknMOHHON paboTbl. McKyccTBeHHBIH OTOOp: MAacCOBBIM W
WHAVBUAYAIbHBIA.  OTambl  KOMOMHAIIMOHHOW  cenekuuu.  VcmbiTanue
npousBoauTeneil mo nmotoMctBy. OTOOp MO T€HOTHUITY C HMOMOILBIO OLIEHKU
(dbeHoTHIIa TOTOMCTBA U OTOOP 0 reHOTHITy ¢ nomotikko aHanusza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/] CEJICKIIMOHHOW paOboThl. PamuaimoHHbIH
U XMMHUYECKMH MyTareHe3 Kak HMCTOYHMK MYTalMil y KyJIbTYpHBIX (opMm
opranu3moB. lcnonp3oBaHME T'€HOMHOIO pPENAKTUPOBAaHUS M  METOIOB
pexomOuHanTHBIX JIHK 17151 moyyenust ucxonHoro Marepuana Ajisi CENEeKIUH.
[Tonyuenve nonmumionoB. BHyTpuBumosas ruOpuansaims. biauskopoiacTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoacTBeHHOE CKpelBaHue, WM ayTOPHUAMHT.
I'ereposuc u ero npuumnsl. Vcnone3zoBanue rereposuca B cenekuuu. OtnanéHHas
ruOpuam3anus. [Ipeogonenue Oecruionysi MEXBHIOBBIX THOPHIOB. JloCTrKeHUs

CEJIEKLIMY PACTEHUI U KUBOTHBIX

3.7

OOBEKTHI, NCIIOIB3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MUKPOOPTaHU3MBI, WX XapaKTepUCTUKA. TpaJulMOHHAs OMOTEXHOJOTHS:
xneboneueHne, TMOMy4YeHHE  KUCIOMOJOYHBIX  MPOAYKTOB,  BHHOJEIHE.
Muxkpobuonornueckuii cuHTe3. OOBEKTHI MUKPOOHMOIOTHYECKHX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT U  BUTaMUHOB. VckyccTBeHHOE
OIUIOJIOTBOPEHUE. PEKOHCTPYKIUS SHULEKICTOK M KJIOHUPOBAHUE KUBOTHBIX.
MeTton TpaHCIUIaHTaUUU SAEP KIETOK.

XpoMOCOMHAsi W TEeHHas WHXXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha H
KoHCcTpyupoBanue pekoMOuHaHTHBIX JIHK. [locTmkenuss u mepcreKTHBBI
XpOMOCOMHOW M TEHHOW WHXEHEpHUH. MeIUIMHCKUE OHOTEXHOJOTHH.

Hcnonbp30BaHuEe CTBOJIOBBIX KJIETOK

Cucrema n MHOF006paSI/Ie OpTraHHU4Y€CKOIro Mupa

4.1

buonornueckoe  paszHooOpasue  opranusmoB. CoBpeMeHHass  CUCTeMa
opranuyeckoro mupa. I[Ipununumnsl kinaccudukanuu opranu3moB. OCHOBHBIE

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB.




Oc0OEHHOCTH CTPOCHHUS W >KU3HEIAEATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakTepuu, apxeu, OJHOKIETOYHBIC TPUOBI, OTHOKJIECTOYHBIC BOAOPOCIH, IPYTHE
npoTucTel.  KoloHWanbHble  OpraHu3Mbl.  JIBMKEHHE  OJHOKJIETOYHBIX
OpPraHHU3MOB: aMEOOUTHOE, )KT'YyTHKOBOE, PECHUYHOE. 3aIlUTa Y OJTHOKJICTOYHBIX

Opranu3MoB. Pa3ipakuMoCTh y OJTHOKJIETOYHBIX OPraHU3MOB. TaKCHUCHI

4.2

MHorokieroynsle  pacteHus. B3anMOCBS3p 4YacTed  MHOTOKJIETOYHOIO
opranusma. TkaHu, OpraHbl U CUCTEMbI OPTAaHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
OpranusM kak enuHoe Lenoe. TkaHu pacTeHUi. THUIBI pPaCTUTENbHBIX TKAHEH:
oOpa3oBaTenpHasi, IOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHHYeCKas.
OcobenHoctu cTpoeHus, (YHKIMA M PACHOJOXKECHHS TKaHEH B oOpraHax

pacTeHuit

4.3

BereratuBHbI€ M reHEpaTUBHBIE OPTaHbl paCTeHUN. OYHKIINK OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[BUKEHNE MHOTOKJIETOUYHBIX PACTEHUI: TPOIIHU3MBbI
n Hactuu. [loryomenue BOABI, YIVIEKUCIIOIO ra3a U MHUHEPAIBHBIX BEILLECTB
pacteHusmMu. J{pixanue pactenuil. Auddysns razos yepes NOBEpXHOCTh KIETKH.
TpancriopTHele cucTeMbl pacTeHud. Bolnenenue y pacteHuid. 3amura y
MHOT'OKJIETOUYHbIX pacTeHuid. Kytukyna. CpencrBa acCUBHOM M XMMHUYECKOU
3a1UThl. OUTOHLHUIBL.

Pa3znpa)xuMoCTh M peryssauus y opraHu3moB. PasapaxumocTs U peryssanus y

MHOTOKJICTOYHBIX paCTeHHfI. PoctoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOroKIIeTOYHbIE  JKUBOTHBIE. B3auMOCBsA3p 4acTe€il MHOTOKJIETOYHOIO
opranusma. TkaHu, OPraHbl U CUCTEMbI OPIAaHOB MHOTOKJIETOYHOT'O OpraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocTas. TkaHu )KMBOTHBIX U YesioBeKa. THIIbI
KUBOTHBIX TKaHEH: SNUTEIUalbHas, COCAMHUTENIbHAS, MbIIICYHAsl, HEPBHAs.
OcobenHoctu cTpoeHus, (YHKIMH M PACTONOXKECHHS TKaHEH B oOpraHax

JKHBOTHBIX U YC€JIOBCKA

4.6

Oprasbl ¥ CHCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMN OPTaHOB U CUCTEM OPTaHOB.
Omnopa Tena opraHu3moB. CKeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
AKUBOTHBIX. HapykHbIil 1 BHyTpeHHUl ckeneT. CTpOCHHE U TUIIbl COSUHEHUs
KOCTEH.

JIBrokeHWe MHOTOKJIETOYHBIX JKMBOTHBIX. [lurtanme kuBOTHBIX. [luTanme
MMO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue ®KUBOTHBIX. KoxkHOe npixanue. XKabepHoe
1 1ErOYHOE JIbIXaHHE.

JIpIXaHr€e IO3BOHOYHBIX UBOTHBIX. DBOJIOLMOHHOE YCIIOKHEHUE CTPOCHHUS
NErKUX TTO3BOHOYHBIX )KUBOTHBIX. JlpIXaTebHAsI CHCTEMa YejoBeka. MexaHu3m
BEHTWIALIMM JIETKUX Y MNTHUI U MICKONUTAIOMUX. TpaHCHOpPT BEUIECTB Y
opranu3MoB. TpaHCHOpT BemIeCTB y >KMBOTHBIX. KpoBeHOCHas cuctema u eé

opranbl. KpoBeHocHas  cucTtemMa  MO3BOHOYHBIX JKUBOTHBIX. Kpyru




KpOBOOOpalieHusl. OBOJIIOLUOHHBIE YCIOXXHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI [TI0O3BOHOYHBIX >KMBOTHBIX. Bbiienenue y opranuzmoB. Beinenenue y
KUBOTHBbIX. CoKpaTuTelbHble Bakyoau. Opransl BblieiieHUs. CBs3b IOJIOCTH
Tesa C KPOBEHOCHOM U BBIIECIUTEIIBHOM CUCTEMAMHU. BolieneHre y M03BOHOYHBIX
KUBOTHBIX. 3alUTa y MHOIOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI M HX
IIPOU3BO/IHBIE.

Pa3npa>xuMoCTh U peryisinus y opranu3mMoB. Pa3zpakuMocTb y OTHOKIETOYHBIX
opranu3moB. Takcucel. Pa3npa)kxuMOCTh M peryssiiys y MHOTOKJIETOYHBIX
pacteHuil. PocToBbIE BEIIECTBA U UX 3HAYEHHUE.

HepBHas cuctema u pedaeKTopHas perysnus y MHOTOKJIETOUYHBIX KHUBOTHBIX.
HepBHas cucrema u €€ OTAelnbl. OBOJIOLMOHHOE YCIOKHEHUE CTPOCHMS
HEPBHOU CUCTEMBI y JKUBOTHBIX.

Pazpaborka anroputmMoB u mporpamm s 3(G(GeKTUBHON (DYHKIIMOHAIBHON
aHHOTAllMM  T€HOMOB,  TPAaHCKPHUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHKPOOPTaHNU3MOB, paCTCHHﬁ, JKHNBOTHBIX M YCJIOBCKA

OpFaHI/BM YCJIOBCKA U €10 3JOPOBLC

5.1

OpraHsl ¥ CUCTEMBI OpraHoB 4eoBeka. OTAesbl TOJIOBHOTO MO3I'a [I03BOHOYHBIX
KUBOTHBIX. Peduexc u peduiekropHas nyra. be3ycioBHble M YCIOBHBIE
pedexcol. I'ymopasibHas peryisuus U SHJOKPUHHAs CUCTEMa *XUBOTHBIX U
yestoBeka. JKenesbl SJHIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [IefiCTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOM W SHAOKPUHHOM cucteM. ['mmoranamo-runoguzapHas

cuctema. Pednekc u pednekropHas ayra. besycinoBHbIe U yCIOBHBIE pedIeKCh

52

3amuTa opranusma ot 6onesHeil. IMmmyHHas cuctema yenoBeka. KieTounslii u
TYMOPaJIbHBIA WMMYHUTET. Bpoxn€HHBIN, NMpUOOpeTEHHBIN crerubuIeCKuii
UMMYyHUTET. Teopus KJIOHabHO-CENEKTUBHOrO uMMmyHurera ([1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmanurenbHble OTBETHI OpPraHu3MoB. Poub

BpO)KI[éHHOl"O HMMYHHUTCTA B pa3BUTHU CUCTCMHbBIX 3a00/1€BaHUH
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KpOBeHOCHaﬂ cucTeEMa U €€ OpraHbl. Cepnue, KPOBCHOCHBIC COCYJbI U KPOBb.

Kpyru xpoBoobparienus. Pabora cepana u e€ perynsuus
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Ipixanne 4yenoBeka. Juddys3us ra3oB dyepe3 MOBEPXHOCTh  KIIETKH.
JpIxaTenbHass cucTeMa 4esoBeka. JlpIxaTenbHash MOBEPXHOCTh. Peryisius

nbIXaHus. JlpIxaTenbHbie 00bEMBI

5.5

[MumeBapurenbHas cucreMa denoBeka. OTAenbl MUIIEBAPUTEIBLHOTO TPaKTa.
[InmeBapurenpHble  Keye3pl.  BHYTPHUIIOIOCTHOE M BHYTPHUKIETOYHOE

MUIICBAPCHUC

5.6

IToxpoBbl um ux mnpousBoaHble. Opransl BblaeneHus. Ilouku. CrtpoeHue u
¢byHKUIMOHUpOBaHUE HeppoHa. DUIbTpalMsl, CEKpeLUs 1 00paTHOE BCaChIBaHNE

KaK MEXaHU3MbI pabOoThl OpraHoB BbiAeseHus. OOpa3oBaHUE MOYH Y YeTIOBEKa




5.7

I[BH)KGHI/I@ yeJloBeKa: MbIeyHas cucrema. CkeJleTHEIC MBIIINbLI 1 UX pa60Ta.

CtpoeHnue 1 TUIBI COEAMHEHUS] KOCTEH

Teopus 3Bomonuu. Pazpurue xu3Hu Ha 3emiie

6.1

OpomonionHast  Tteopusi Y. Jlapuna. Ilpenmoceuikui  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBmoKyIye cuibl SBOMIONHMH BUAOB 1o Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXXEHHS OpraHHU3MOB, HAacJEJCTBEHHass HW3MEHYUBOCTb, Oopbba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmrnenne cuaTeTHueckoi Teopuu 3Bomtouuu (CTI). HelitpansHas Teopus
sBostoinu. CoBpeMeHHast BOTIOIMOHHAs OMOJIOTHS. 3HAYCHHE SBOIOIIMOHHOM

Teopuu B GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHHBI MUPa

6.2

[Tonynsanus Kak s1eMeHTapHas equHuLa 3BoNoLUU. COBpPEMEHHBIE METO[bI
OLIEHKM T€HETHYECKOI0 pa3zHooO0pa3ust M CTPYKTYphl momyisuuil. M3meHeHue
reHoQoHAa MOMYJISIIMK KaK 3JEMEHTAapHOE SBOJIIOLIMOHHOE SIBIICHHE. 3aKOH
reHeTuyeckoro paBHoBecus J[x. Xapau, B. BaiinGepra.

DOneMeHTapHble (aKTOpbl (IBIDKYIIME CHJIBI) SBOJIONMHA. MyTallMOHHBIN
nporiecc. KomOmHatmBHas w3MEeHYMBOCTh. [lpeiid reHOB — ciydaiiHbie
HEHAINpaBJICHHbIE M3MEHEHHUs 4YacTOT ajienedl B momymauusax. O¢gekt
ocHoBarens.  Murpamuu.  M3omsuuss  momynsAuuil:  reorpaduueckas
(mpocTpaHCcTBEHHAas ), OrMooTHYecKas (pernpoayKTHBHA).

EcrecTBennblii oTtO0p — HampaBisommii  gaktop sBomouuu. Dopmel
€CTeCTBEHHOTO OTOOpa: JBWXKYUIMHA, CTaOMIU3UPYIOMINK, pa3pbIBAOIINN
(nu3pyntuBHbIi). [TonoBoit oT6OD.

ITpucnocoOaeHHOCTh  OpPraHU3MOB ~ Kak  pe3yjbTaT  MHUKPOIBOJIOLUM.
Bo3HukHOBEHHE  MPHUCIOCOONIEHW y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobnenuil y opranu3mMoB. OTHOCUTENBHOCTD
PUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum U CTpyKTypa. BuaooOpazoBaHue Kak pe3yJbTaT
MUKPOABOJIONHMH. M30msimus — kimroueBoil ¢aktop BumgooOpasoBanus. [lytu u
CHIOCOOBI BHUI000pa30BaAHHUS: aJIONaTPUUECKOE (reorpaduueckoe),
CHUMIIaTpUYeCKoe  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (IOJIMIUIOWIU3ALMs,
ruOpuanzanus). JuTeIbHOCTh BOTIOIUOHHBIX MTPOLECCOB.

MexaHu3Mbl OPMHUPOBAHUST OMOJIIOTUIECKOTO pa3HOOOpa3usl.

Posb 3BOJIOIIMOHHON OMOJIOTHH B pa3paboTKe HAyYHBIX METO/I0B COXpaHEHHUs
O6nopazHooOpazus. MUKPOIBOIIOLMS U KOIBOJIIOLUS MAPa3UTOB M UX XO35EB.
Mexanu3mbl (OPMHUPOBAHMSI YCTOMYMBOCTH K AaHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

6.3

MGTOI[BI N3YUCHUA MAKPOI3BOJJIIOLUH. ITaneoHToIOrNUECKIE MCTOJbI U3YYCHHUA




sBostonnu. Ilepexonupie hopmbl 1 pUIIOreHeTHUYECKHUE PSAAbl OPIraHU3MOB.
buoreorpaduyeckre MeTo b1 H3y4eHuUs FBOOLUN. CpaBHEHHE (IIOPHI U (hayHBI
MaTEepUKOB U OCTpOBOB. buoreorpapuueckue obdnactu 3eminn. Buabl-snaeMuku
U PEeJIUKTHI.

OMOpPHUOIOrHYECKUEe M CPaBHUTEIBHO-MOP(OIOrHYECKUE METOAbl H3YUYECHMS
HBOJIONMH. |'eHeTHYecKre MEXaHU3MBl IBOJIOIMHM OHTOTEHE3a W TOSBJICHHUS
HBOJIIOLMOHHBIX  HOBLIECTB. ['OMOJIOTMYHBIE M  aHAJOTMYHBIE OPIaHBI.
PynumeHnrapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJIIpHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl  HW3YyYeHHUS  DBOJIOIHH.
I'omosnorunynsie reHsl. COBpeMEHHBIE METOJIbI TOCTPOCHUS (PHIIOTEHETHYECKIX
JIepEBBEB.

XpOMOCOMHBIE MyTaIlUH U HBOJIIOLMSI TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) HBoSONMHA. HeoOpaTuMOCTh JBOJFOIHH.

A,Z[aHTI/IBHa}I paguanus. HepaBHOMepHOCTB TCMIIOB 3BOJIIOITUH

6.4

HayuHple THMOTE3bl TPOMCXOXKACHUS >KM3HM Ha 3emse. AOuoreHes u
naHcnepMus.  JloHayyHble  NpPEACTAaBIEHUS O  3apOXKACHUU  JKU3HU
(kpeanoHn3M). ['mmoresa MOCTOSHHOTO CaMO3apPOXKIACHHSI JKU3HU U e
onpoBepxkenue onsitamu  @O. Pemmn, JI. Cnamnannanum, JI.  Ilactepa.
[TpoucxoxxaeHue KU3HU U acTPOOHOIIOTHSL.

OcHOBHBIE 3Tanbl HeOpraHUueckou »Bostonuu. [lnanerapHas (reosiornueckas)
HBOJIIOLIMS. XUMHUYECKash HBOJIOLUUA. AOHOTeHHBIH CHHTE3 OPraHUYECKUX
BemectB u3 Heopranmdecknx. Omeir C. Mwmepa u I'. FOpu. OGpazoBanue
nosuMepoB n3 MoHoMmepoB. KoanepBaTtHast runore3a A.W. OnapuHa, runoresa
nepsuyHoro OynpoHa Jx. XomjeiiHa, reHetuueckas rumnoresa [. Mémrepa.
Pu6osumsr (T. Yek) u runoreza «mupa PHK» ¥V. I'mnGepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE NMPOTOKJIETKH.

Ucrtopust 3emnu u metonsl e€ uzydenus. VMckornaeMmple OpraHMyecKue OCTaTKH.
I'eoxpononorust u e€ mMeroabl. OTHOCUTENbHAS U AOCOJIOTHAS T'€OXPOHOJIOTHSL.
['eoxpoHosOornyeckas mKaa: 30Hbl, 3pbl, IEPUOJIBL, STOXH.

Hauanbnbie sTamnel oprannyeckoil 3Boonuu. [losiBiieHre 1 3BOIOLMS MTEPBBIX
KJIETOK. OBOJIIOLUS MeTabonau3Ma. BO3HMKHOBEHHME TEPBBIX HKOCHCTEM.
CoBpemMeHHbIE MHKPOOHbIE OHOMIEHKM KakK aHajJor MepBbIX Ha 3emie
coobmiectB. CtpomaTonuThl. [IpoKkaproThl U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuot (cuMOuoreHes). DBOJIOLUOHHOE MPOUCXOKICHHUE
BUpYycoB. [lponcxokaeHHe MHOTOKJIETOYHBIX OpraHu3MOB. Bo3HMKHOBEHHE
OCHOBHBIX TPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTamnbl HIBOJIIOIMU BBICIIUX pacTeHUH. OCHOBHBIE apomMop(do3b
pacteHuii. Bpixon pacreHnid Ha cymy. I[losiBIeHHE CHOPOBBIX PacTEeHUM U

3aBoeBaHne MMM cymu. CemeHHble pacTeHus. IIpoucxoxaeHne LIBETKOBBIX




pacTeHui.

OCHOBHBIE ATambl 3BOJNIONMU KUBOTHOrO Mupa. OCHOBHBIE apoMOpdo3bI
KUBOTHBIX. Benyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
Tunos. [lepBeie XOpa0BbIE )KUBOTHBIE. ZKH3HB B BOJI€. DBOIIOLNS TO3BOHOYHBIX.
[Tpoucxoxnenne ampuduii u pentunuii. [IpoucxoxieHne MICKOMUTAIONINX H
ntun. [lpuHmun kmrodeBoro apomopgosza. OcBoeHue OECIO3BOHOYHBIMH U
[I03BOHOYHBIMHU KUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3eMIIe 110 3paM U MepUoJiaM: apxei, TPoTepO30ii, Maeo30i,
Me3030H, KaiHO030il. OOmas xapakTepuCTHKa KJIMMaTta M Te0JIOTMYECKUX
mpoueccoB.  [losBinenne W pacuBeT — XapaKTEPHBIX  OPraHU3MOB.
VYraeobpa3zoBaHue: €ro yCIOBHs U BIMSHUE HA T'a30BbIi COCTaB aTMOC(EPHI.
MaccoBble BbBIMHUpaHUS — 3KOJIOTMYECKHE KpU3HUCHI mponutoro. Ilpuunnsl n
CJIEICTBUSL MAcCOBBIX BhIMUpaHUil. COBpEMEHHBIN 3KOJIOTMYECKUIM KPU3HC, €TO

0COOEHHOCTH

6.5

Pasnensl u 3amaum anTponosoruu. Metonsl aHTpomnosnoruu. CTaHOBIEHHE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH uenoBeka. COBpEMEHHbIE HAyUHbIE TEOPUH.
Cxo0AcTBO 4enoBeKa C KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YETIOBEKA.
CBuneTenbcTBa  CXOJACTBA  4YEJIOBEKAa C€  JKUBOTHBIMU:  CPaBHUTENIBHO-
Mopdonoruueckue, AMOPHUOJIOTUYECKHE, (hU3HOIOTO-OMOXUMIYECKHE,
noBegeHyeckue. OTnMuUMsg 4YeloBeKa OT JKUBOTHBIX. [IpsAMoXoxaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM
CUTHAJIbHOW CHCTEMBI.

JBmwxkynme cuibl ((pakTopbl) aHTpororeHe3a: OMOIOTHYECKUE, COIMAJIbHEIC.
CooTHoleHrne OMOJIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOT€HE3E.
OCHOBHBIE CTaJUM AHTPOINOreHe3a. ABCTPAJONMTEKM — JBYHOTHE MpPEAKU
monen. YenoBek yMelnbld, MepBbIe W3TrOTOBICHHs Opyaud Tpyzaa. YemoBek
IPSIMOXOJIAIINI WM TEPBBIA BBIXOJ Jitoned 3a mpenensl Adpuku. YemnoBek
reiaensoeprckuil — oOIuMil MpeJoK HeaHIePTalIbCKOI0 YeJIOBeKa U YelIoBeKa
pa3yMHoOro. YenoBek HEaHAEPTAIbCKUN KaK BHJ JIFOAEH XOJOJHOTO KJIUMaTa.
UenoBek pa3yMHBIN COBPEMEHHOI'O THIIA, JCHUCOBCKHWW YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenamMu AQpUKH.

DOBOJIIOLUS COBPEMEHHOrO 4YejoBeka. EcTecTBeHHbI OTOOp B MHOMYJISALMIX
yenoBeka. MyTallMoHHBIN mpouecc u nonuMopdusm. [lonynsnuoHHbIe BOIHBI,
npeiid reHoB, Murparus u «d3(PpQPexKT OCHOBATE B MOIMYJISIIIUIX COBPEMEHHOTO
YeJI0BEeKa.

Yenoseueckue pacel. [lonstue o pace. bompmme pacel: eBponeongHas
(eBpasuiickasi), aBCTpaJIO-HETpouAHas (PKBAaTOpHAIbHAs), MOHTOJIOWTHAS
(asmaTcko-aMepuKaHcKas). BpeMs u myTu pacceiieHusi 4eJoBeKa IO IJIaHETe.

EnuncTtBo yenoBeueckux pac. HaydHas HECOCTOSATENBHOCTH pacU3Ma.




ITpucrocobaeHHOCTh YeToBeKa K Pa3HBIM YCIOBUSAM OKPYJKArOIIEH Cpebl.
Bnusiaue reorpaduueckoil cperasl u nperida reHOB Ha MOP(ROJIOTHIO U

(bPISPIOJ'IOFPIIO YCJIO0BCKa

DKOCUCTEMBI U IpUCymunue MM 3aKOHOMCPHOCTHU

7.1

Pa3nens! u 3agaun sxosiorun. CBs3b 3KOJOTUU C IPYTUMHU HAYKaMH.
Mertoabl skonorun. IloneBble HaOmOAEHHA. DKCIEPUMEHTHI B 3KOJIOTMH:
pUpOJIHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMH. MOHUTOPUHT

OKpYKarOIIeH CPeJIbl: IOKAITBHBIN, pETHOHAIBHBIN U MI00ATBHBIHA

7.2

Dkojoruueckre (QakTopbl M 3aKOHOMEpPHOCTU uX aeWctBud. Knaccudukanus
AKOJIOTHYECKUX (aKTOpOB: abuoTHueckue, OUOTHYECKHE, AHTPOTOTCHHBIE.
OOue 3aKOHOMEPHOCTH JAEUCTBHUsS 3Kojoruueckux (axropos. IlpaBuio
muanmyma (K. Ilnpenrens, FO. JIu6ux). TonepaHTHOCTE. DBPUOMOHTHBIC H
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢paktopsl. CBET Kak 3KoJornyeckuit gpaxtop. [eiicTBue pasHbix
YYacCTKOB COJHEYHOI'O CIIEKTpa Ha OpPraHU3Mbl. OKOJIOTMYECKHE TIpYIIIbI
pacTeHuil M KMBOTHBIX 0 OTHOIIEHUIO K cBeTy. CurHanbHas posib CBETa.
doTonepuonu3M.

Temnepatypa Kkak »skojoruueckuii ¢akrop. JlelicTBue TemMmepaTypsl Ha
opranu3msl. [ToHKUIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3MbI. DBpUTEPMHbBIE
U CTEHOTEPMHBIE OPI'aHU3MBI.

BnaxxHocte kak 3konoruyeckuit Qaxrop. Ilpucnocobnenus pacrteHuil
noJ/iepXkaHuio BogHoro Oananca. Kiaccudukanust pacTeHuid O OTHOLICHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJJHOTO PEKUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IOYBEHHAs,
ryOMHHAs TOANOYBCHHAs, BHYTPUOpPraHM3MeHHas. DHU3NUKO-XMMHUYECKHE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrmocoOiieHust OpraHu3MOB K
’KM3HU B PA3HBIX Cpeax.

buonornueckue putmbl. BHemHume U BHyTpeHHHE puUTMbL. CyTOYHBIE H
roanyHbie pUTMBL. [IprcrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHSIM
YCIOBUH KU3HU.

XKuznennsie popmbl opranu3moB. [lonsTue o xu3HeHHOH (opme. JKu3HeHHbIE
(dbopMBI pacTeHUil: JepeBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPaBBI,
OJHOJIeTHHUE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI,
a3poOHOoHTBI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckue gaxtopsl. Buasl 6MOTHUECKUX B3aUMOJEHCTBUIN: KOHKYpPEHIIMS,
XHITHAYECTBO, CUMONO03 1 ero ¢opmbl. [lapa3sutnsm, Koomepamnus, MyTyalIu3M,
KOMMEHCAIM3M  (KBapTHPAHTCTBO,  HaxyjeOHWYecTBO).  Herpoduueckue

B3auMoOJieiicTBus  (Tomuueckue, Qopudeckue, ¢dadbpudeckue). 3HaYCHHE




OMOTUYECKUX B3aUMOJCHCTBUN MJIA CYIICCTBOBAHUS OPraHW3MOB B Cpele

obutanus. [IpHHINT KOHKYPEHTHOT'O UCKITIOUCHHS

7.3

DKOJIOrM4ecKHe XapaKTepUCTUKH nomyasuuu. [lomymnsamus kak Ouonoruyeckas
cucrema. Pojb HEOAHOPOAHOCTH Cpeibl, hrU3nUecKrX 0apbepoB U OCOOCHHOCTEH
O61osIoruy BUI0B B (POPMHUPOBAHUN POCTPAHCTBEHHON CTPYKTYPbI MOMYJISALMHA.
OCHOBHBIE TOKa3aTeNM MOMYJIALHNA: YUCICHHOCTb, IUIOTHOCTb, BO3PACTHASA H
IIOJIOBAsI CTPYKTYpa, pOXKAAEMOCTb, MPUPOCT, TEMII pPOCTa, CMEPTHOCT,
MUTpaLysl.

Okosorudeckas CTpykTypa mnomyysauud. OneHka 4YHCIEHHOCTH HOILYJISLMH.
JlMHaMuKa MONyJIsIUUU U €€ peryisinus. bUoTH4ecKuii MOTeHIHAN MOMYJIALUH.
MonenupoBanue JUHaAMHKU rnonyisiuuu. KpuBble pocra UHCIEHHOCTH
nonyssiuuu. Kpusble BbDKMBaHUA. Peryinsnus 4MCIEHHOCTH MOMYJISLUI: POJlb
(GakTOpOoB, 3aBUCAIIMX U HE 3aBUCSIIUX OT IUIOTHOCTU. OKOJOTHYECKHe
cTpateruu BUJOB (r- u K-cTparerun).

[Tonsatue 00 H»Konormueckoi Humie BUaa. Mecrooburanue. MHoroMmepHas
Mozenb dkonorndeckor Humu JIk.M. XarumHcona. PasMepsl 3kosiorndeckou
Humy. [ToTeHnnanpHas ¥ pean30BaHHAs HUILIH.

Bun kak cucrema mnomynsuuil. Apeansl BUAOB. Buabl M HX JKU3HEHHBIE
CTpaTernu. 3aKOHOMEPHOCTH  TIOBEJIEHUS M  MUTpAlUUil  JKUBOTHBIX.

buonornyeckue HHBa3UU JYKCPOAHBIX BUJOB

7.4

CoobmiecTBa opranu3zmMoB. buoneHo3 u ero crpykrypa. CBs3u Mexmy
opraHm3MamMu B OWOIlEHO3e. DKOocHucTeMa Kak OTKpeiTas cucrema (A.J[x.
Tencnu). OyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B 3KOCHUCTEME: MPOAYIEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHU. Tpoduueckue 1Lenu U ceTu.
AlGuotnueckue 6510ku 3KocucTeM. [1ouBbI U Uibl B dKOcUcTeMax. KpyroBopor
BEIIECTB M MOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE MOKa3aTenu 3KOCUCTEMBI. bromacca u mpoaykuus. DKOJIOrH4ecKue
nmupaMuJabl YUCCII, OnoMaccel 1 OHCPTIHH.

HamnpaBneHHble 3aKOHOMEPHbBIE CMEHBI COOOIIECTB — CyKueccuu. [lepBuynbie u
BTOPUYHBIE CYKIIECCUM U HMX MPUYUHBL. AHTPONOTCHHBIE BO3JCHCTBUA Ha
cykueccun. KnmmakcHoe —coobmiectBo.  buopaszHooOpasme ©  MHOJHOTa
KpyTrOBOpPOTA BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipuponnbie 3KocHCTEMBI. AHTPOIOTEHHBIE 3IKOCUCTEMBI. ATPOIKOCHUCTEMA.
ArporeHo3s. Paznnuus Mexay aHTpOIIOT€HHBIMH U PUPOTHBIMU SKOCUCTEMAMH.
Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojickas diopa
u ¢ayna. CuHaHTpomm3amusi Tropojackol ¢ayHel. buonormdeckoe u
XO3SIICTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCHCTEM. 3aKOHOMEPHOCTH

(bOpMPIpOBaHI/IH OCHOBHBIX BSaHMOHeﬁCTBHﬁ OpPraHru3MoOB B SKOCUCTCMaAX.




[TepeHoc sHEpPruM 1 BEMIECTB MEXKITY CMEKHBIMHU SKOCUCTEMAaMU. Y CTOMYMBOCTD
OpPraHu3MOB, TOMYJIAIMHA H OSKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX U

AHTPONIOTEHHBIX BO3ACHCTBUI

7.5

buochepa — oOmeruianerapuas o0oyiouka 3eMild, TAE CYIIECTBYET WIIH
cylecTBoBana u3Hb. Ydenne B.U. Bepnanckoro o Omochepe. Obnactu
ounocdepsl u e€ cocras. JKuBoe BemecTBo Onochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH cyliecTBoBaHUs Onocdepbl. OcobeHHOCTH OHMOChepsl Kak
rnobanpHOM  JKOCUCTeMBbl. JlMHamMudeckoe paBHOBecue B  Oumocdepe.
KpyroBopoTbl BemecTB M OHOreOXHMMHYECKHE IHKIbI (yriepojaa, as3ora).
PurmuanOCTS siBIIeHMI B Ouocdepe.

3onanpHOCTH Onocdepsl. [lonsarue o 6nome. OCHOBHBIE OMOMEI CYIIIN: TYHAPA,
XBOWMHBIE Jieca, CMEIIAaHHbIE U IMUPOKOIHMCTBEHHBIE Jieca, CTEMH, CABaHHBI,
MyCTBHIHU, TPOMUYECKHE Jieca, BBICOKOrOphbs. Kiumar, pacTUTenbHBIA WU
YKUBOTHBIN MHp OMOMOB CYIITH.

Crpykrypa u pyHKIHS KUBBIX CUCTEM, OI[CHKA UX PECYPCHOTrO MOTCHIIMATA U

onocdepHbIX PyHKIHI

7.6

DKOJOTHYeCKHe KPU3KCHI M UX MPUYHHEL. Bo3ielicTBre uenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo31yIIHOH cpenbl. OXpaHa Bo3ayXa. 3arpsA3HEHNE BOJAHON CPENbI.
OxpaHa BOJHBIX pecypcoB. Pazpymienue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3Menenue knumara.

AHTpPOIIOT€HHOE BO3/JECICTBUE HA PACTUTEIbHBIM M KUBOTHbIM Mup. OxpaHa
PaCTUTENBHOTO M KMBOTHOTO MUpa. OCHOBHBIC MPUHIUIBI OXPAHBI MPUPOIBL.
Kpacupie kuuru. Ocobo oxpansieMble mnpuponanbie Tepputopun (OOIIT).
Borannueckue cajpl U 300J0THYECKHE MTAPKU.

OCHOBHBIE TPUHIHUIIBI YCTOWYMBOTO PA3BUTHUS YEJIOBEUECTBA W IPHPOJIBL.
PanmonansHOoe  MPUPOIOIONB30BAHME U COXpPaHEHHE  OHOJIOTUYECKOTO

pazHooOpa3zus 3emin







