120. PepepanbHas paboyas nporpamma no yye6Homy npeamety "Buonorus”
(yrny6neHHbIN ypoBeHb).

120.1. ®denepanbHas paboudas mnporpamma 1o yuebHomy mnpenmetry "buomorus"
(yriyOneHHbI ypoBeHb) (/ajee COOTBETCTBEHHO - IporpaMma Mo OHojoruu, OHoJorus)
BKJIIOYAET TOSCHUTEIBHYIO 3aIllUCKy, CoOJepXaHue OOydueHHs, IUTAHUPYEMbIE pe3yJIbTaThl
OCBOEHUS TPOrPaMMBbI 110 OUOJIOTHH.

120.2. TlosicHuTenbHas 3aluCKa OTpa)kaeT OOIMe IEeNu W 3aJauyd U3yueHHs OUoJIoTuw,
XapaKTePUCTUKY TCUXOJOTMYECKUX MPEANOCHUIOK K €€ M3YyYeHHUIO0 OOydarolUMUCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TaKKe MOJAXOAbI K OTOOpY COAEp)KaHUs, K OIpeleeHUI0
IJIJAHUPYEMBIX PE3YyJIbTaTOB U K CTPYKTYpE TEMATHYECKOTO IUIAHUPOBAHNUS.

120.3. Copnepxanue OoOyueHHMs] PpacCKpbIBACT COAEp)KATENIbHbIE JIMHHUH, KOTOpbIE
MpeaIararoTes Ui 0053aTEeIbHOTO M3YYEHUS B KaXKJOM KJIAcCe HAa YPOBHE CPEIHETO OOIIero
o0Opa3oBaHusl.

120.4. Tlnanupyembple pe3yJbTaThl OCBOCHHS MPOTPAMMBI TIO OHOJIOTHH BKIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHBIE PE3yNbTaThl 32 BECh MEPHOJ] OOy4YEeHHS Ha YpPOBHE CPEIHEro
oOuiero oOpazoBaHus, a TaKXe IpPeIMETHbIE AOCTH)KEHHsS OOydarollerocs 3a KaKIbli Toj
o0y4eHusl.

120.5. NosAscHUTenbHaaA 3anucka.

120.5.1. IIporpamma o OMOIOTHH HA YPOBHE CPEIHETO 001Iero 00pa3oBaHus pa3paboTaHa
Ha ocHOBe DenepanbHOro 3akona ot 29.12.2012 N 273-03 "O6 obpazoBanuu B Poccuiickoit
Oenepamnu’’, I'OC COO, Konmenmuu mnpenomaBaHusi ydeOHoro mpeamera "buomorus" u
OCHOBHBIX MOJIOXKEHUH (eepabHOoi pabodel mporpaMMbl BOCIIUTAHUSL.

120.5.2. Cornacao mnonoxenusm OI'OC COO mnpodunbHble ydeOHBIE MPEIMETHI,
U3yyaeMble Ha YIIIyOJEHHOM YpPOBHE, SBISIOTCS crocoboMm audpdepeHumanuu oOyuyeHHs Ha
ypoBHE cpenHero oOmero oOpa3oBaHHs M MpPU3BaHbl 00ECIEYUTHh NMPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIUM, CPETHUM OOILUM, CPEAHUM MTPO(HECCHOHAIBHBIM U BBICIINM 00pa3oBaHueM. B
TO JK€ BpeMs KaXIbli U3 O3TUX YYEOHBIX MpPEeIMETOB JOKEH OBITh OpPUEHTHUPOBAaH Ha
NPUOPUTETHOE pelIeHne 00pa30BaTeNbHbIX, BOCIIUTATENbHBIX U PA3BUBAIOIINX 33/1a4, CBA3aHHBIX
¢ npodopueHTalel od0yJarommxcs U CTUMYJIMpPOBAaHHMEM MHTEpeca K KOHKPETHOM obiacTu
HAYYHOTO 3HaHUS, CBS3aHHOTO ¢ OMOJIOTHEH, MEIUIIMHOM, SKOJIOoTuel, ICUX0JI0rHel, COPTOM
WJIM BOEHHBIM JIEJIOM.

120.5.3. IIporpamma 1o OMOJOTMM JaeT MPEJCTAaBICHHE O LENU U 33Jadax H3y4eHHs
yueOHoro mnpeamera "buonorus" Ha yrIyOJIeHHOM YpOBHE, OINpeAessieT 00s3aTeIbHOe
(MHBapHaHTHOE) MpPEIMETHOE COJEepXKaHHUEe, €ro CTPYKTYpUpOBaHME IO pas3jienaM U TeMaM,
pacnpeenenye o KiaccaM, peKOMEHyeT MOCIe0BaTeIbHOCTh N3YYeHHs y4eOHOro MaTepuana
C YYETOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JOTMKM Yy4yeOHOro rmporecca,
BO3pacTHBIX 0COOEHHOCTEH oOydaromuxcs. B mporpamMMe nmo 6Monoruu peaan3oBaH MPUHIUI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHMA,
Onarogaps 4emy MpocMaTpUBaETCsl HAPABICHHOCTh HA MOCIEAYIOIIEe pa3BUTHE OMOIOTMUECKUX
3HaHUI, OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MMPOBO33PEHHMS,
9KOJIOTHYECKOI0 MBIIIICHHs], MPEACTaBIEHUH O 340pOBOM 00pa3e »KU3HM, Ha BOCIHTAHUE
OepeKHOr0 OTHOILIEHUS K OKpY»Karollel mpupoaHoil cpene. B mporpamMme mo 6uosoruu Takxke
MOKa3aHbl BO3MOXKHOCTH y4yeOHoro mpeamera "buosnorus" B peanuzanuu Tpebdoanuit ®I'OC
COO K m1aHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IIPEIMETHBIM pe3yibTaTaM 00yueHHs U
B ()OPMUPOBAHHUU OCHOBHBIX BHUJIOB y4e€OHO-II03HABATEIbHON JIEATEIHHOCTH OOYyYaroIIMUXCS IO



OCBOCHMIO COJIEpXKaHMA OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpEIHEro o0IIero
obOpazoBaHusl.

120.5.4. TIporpamma 1o OHMONOTHH SIBISETCS OPUEHTHUPOM JUIS COCTaBJICHHS aBTOPCKHUX
pabouux mporpamMm. ABTOpaMH padOUYMX TMPOTPAMM MOKET OBITH MPEJIOKEH CBOW TMOIXO0I K
CTPYKTYPUPOBAHHMIO U TOCIIEOBATEIFHOCTH M3Y4YEHHUS y4eOHOro Marepuaia, CBO€ BHJICHUE
croco0oB (OpMUPOBAHUSA Y OOYYAIOIINXCS TPEIMETHBIX 3HAHUN W YMEHHH, a TaKKe€ METOJIOB
BOCTIMTAHUS U PA3BUTHUS CpeJCTBaMH yueOHOTro npeamerta "buonorus”.

120.5.5. buosiorust Ha YpoBHE CpEIHET0 OOIIEero 00pa3oBaHUs 3aBEPIIACT OMOJIOTHYECKOE
o0Opa3oBaHHe B IIIKOJIE U OPUEHTUPOBAH HA PACIIUPEHHUE U YIITyOJIeHne 3HAHUN 00YJaroIIuXcs O
KUBOM IpHUpOJie, OCHOBAX MOJEKYJSPHOW M KJIETOYHOW OMOJIOrHH, 3MOPHOJIOTHMM U OMOJIOTUN
Pa3BUTHUSA, TCHETUKH, CEICKINH, OMOTEXHOJIOTUH, SBOITIOIMOHHOTO YYSHHS U SKOJIOTHH.

120.5.6. W3yuenue yueOHoro mpenMera "buomorus" Ha yriyOJIeHHOM ypOBHE
OPUEHTUPOBAHO HA MOATOTOBKY OOYYAIOMIMXCS K MOCIEAYIOUIEMY MOTYyYEeHHIO OMOJIOTHYECKOTro
00pa3zoBaHMs B By3aX W OpraHU3AIMIX CPETHETO MPOPEeCCHOHATBHOTO 00pa3oBanus. OCHOBY €ro
COJIepKAaHUsI COCTABIIIET CUCTEMa OWOJIOTMYECKUX 3HAaHUM, MOJYYEHHBIX IPU H3YYECHUU
00y4aroIMUMHUCS COOTBETCTBYIONNX CHCTEMAaTHIECKUX Pa3/IesIOB OMOJIOTUH Ha YPOBHE OCHOBHOTO
obmero oopaszoBanus, B 10 - 11 kimaccax 3TH 3HaHMA MOJY4aroT pa3BuTHE. Tak, paclIMpeHsl U
yrayOsaeHbl OMOJIOrMYecKue 3HaHUS O PACTEHHUSX, KUBOTHBIX, Ipubax, OakTepusx, opraHu3zMe
4eJ0BeKa, OOLIMX 3aKOHOMEPHOCTSAX JKM3HM, JIOTOJIHUTENBHO BKJIIOUYEHBI OHOJIOTHYECKUe
CBEJICHUS] TPHUKIATHOTO M TOWCKOBOTO XapakTepa, KOTOPbIE MOXKHO HCIIONIB30BaTh Kak
OPUEHTHUPBI JUIsI TOCIeaylolero BbelOOpa mpodeccuu. Bo3MmoxHa Takke WHTErpanus
OHMOJIOTUYECKUX 3HAHUN C COOTBETCTBYIOUIMMH 3HAHUSMH, MOJYYCHHBIMH O0YUYaIONIMMUCS TIPU
U3yueHUH (PU3HUKH, XUMUH, Teorpaduu 1 MaTeMaTHKH.

120.5.7. Crtpykrypa mporpamMmbl 1O OHOJOTHM OTpPAXaeT CHUCTEMHO-YPOBHEBBIA W
SBOJIIOIIMOHHBIA MOAXOABI K W3y4YeHHI0 Ouonoruu. COriacHO WM, H3YyYarOTCsl CBOWMCTBAa U
3aKOHOMEPHOCTH, XapaKTEePHBIC IS JKMBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3AIliH, YBOJIOIUN
OpPTaHMYECKOTO MHpa Ha 3emiie, COXpaHeHHUs: OMOIOTHYeCKOro pa3HooOpasus rianetsl. Tak, B 10
KJIaCCE M3y4YarOTCsl OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTHH M OMOJIOTHH
Pa3BUTHUS, TCHETUKH U CEJIEKIINH, ONOTEXHOJIOTUU U CUHTETHUYECKOI OMOJIOTHH, aKTYaTH3UPYIOTCS
3HaHUS 00ydYarIMMXCs 0 OOTAaHUKE, 300JI0THH, aHATOMUH, (pu3nonoruu yenoseka. B 11 kmacce
U3YYar0TCsI SBOIOIIMOHHOE YYSHHE, OCHOBBI SKOJIOTHH U y4eHue o buocdepe.

120.5.8. buonorus nmpu3BaH 00eCeuynTh OCBOSHNUE O0yJAOIIMMHUCS OMOJIOTHIECKUX TEOPHI
Y 3aKOHOB, UJI€H, TPUHIMIIOB U MPABUIL, JIEKALIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYUHOU
KapTUHBl MHUpPA, 3HAHUK O CTPOCHUH, MHOTO0OOpa3Wh M OCOOCHHOCTSX KJIETKH, OpraHU3Ma,
MOMYJISIIAK, OMOIEH03a, YKOCUCTEMBI, O BBIJAIONINXCS HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
HCCTIEIOBAaHUSAX B OMOJIOTHH, TMPUKIATHBIX ACTIEKTaX OMOJOTMYECKUX 3HaHUU. (s pa3Butus u
MOJIIEpXKAaHUST HMHTEpeca OOydaroluxcss K OHOJOTHHM Hapsiy CO 3HAYUTENBHBIM 00bEMOM
TEOPETHUECKOT0 MaTepuaja B COJACpPKAaHUU TPOrPaMMbl 1O OHMOJOTHH TIPETYCMOTPEHO
3HAKOMCTBO C MCTOPHEN CTAHOBIIEHUS U Pa3BUTHS TOW WM WHOW 0ONIACTH OMOIIOTHH, BKIAJAOM
OTEUECTBEHHBIX MW 3apyOCKHBIX YUYEHBIX B peIIeHWE BAXKHEUIINX OHOJOTUYECKHX U
9KOJIOTHUECKHUX MPoOIIeM.

120.5.9. Ilens m3yuenus yuyeOHoro mpeamera "buomorums" Ha yriayOJeHHOM ypOBHE -
OBJIaJIcHHE OOYYaIOIUMUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIIMOHATHHOW OpraHU3alluu KUBBIX
CUCTEM DPa3HOT0 paHra U NpUoOpeTeHHE YMEHUU HCIOIb30BaTh ATH 3HAHUSA B (POPMHUPOBAHUU
UHTEpeca K OIMpeIeICHHON 00J1acTH MPOoeCCHOHANTBHOMN IeATEeIbHOCTH, CBSI3aHHOW C OMONIOTHEH,
WM K BBIOOpY y4eOHOT0 3aBeACHHUS [T POJIOJKEHUS] OMOIOrMYecKOro 00pa3oBaHMUsL.



120.5.10. [Joctmxenue nenu uydeHus ydeOHoro npeamera "buonorus" Ha yriryOieHHOM
YPOBHE 00€eCTednBaeTCs PEIICHNEM CIISTYFONINX 3a/1a4:

OCBOEHHUE 00YJAIOIIUMHUCS CUCTEMbI OMOJIOTHUECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOPHsIX, KOHIICTIIIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TPaBUJIaX, COCTABIISIOIINX
COBPEMEHHYIO0 E€CTECTBEHHO-HAYYHYIO KapTUHY MHpa; O CTPOCHHH, MHOTOOOpa3uu U
OCOOEHHOCTSX OWOJIOTHYECKUX CHCTeM (KJIeTKa, OpPTraHu3M, IOMYJSIUs, BHUI, OHOTEOIEHO3,
ouocdepa); 0 BBIIAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX HCCIEAOBAHUAX B OUOJIOTHH;

O3HaKOMJICHHE  OOydarommxcsi ¢  METOJaMH  TIO3HAaHUS  KUBOH  NPHPOJIBL:
UCCIIEI0OBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJIIPHOM M KJIETOUYHOW OMOJIOTHH,
3M6pI/IOJ'IOFI/II/I 1 OMOJIOrNH pa3BUTHA, TCHETHUKU U CCIICKIINHU, OHMOTEXHOJIIOTHH U CHHTETHYECKO
OMoJIOTMH,  TAJEOHTOJOTMH, OKOJOTMM); METOJaMU  CaMOCTOSITENIbHOTO  MPOBEACHUS
OMOJIOTMYECKUX HCCIEeNOBaHUM B JsiabopaTopud M B mpupoje (HabOmoJaeHHe, H3MepeHue,
9KCHEPUMEHT, MOJICTUPOBAHHE);

OBJIaJICHHE OOYYAIOIIMMHUCS YMEHUSIMH: CaMOCTOSITCIIBHO HAXOJUTh, aHAJIM3UPOBATH M
UCTIONb30BaTh OMOJIOTHYECKYIO HH(POPMAIIUIO; TIOJIH30BATHCS OMOJOTHYECKONW TEPMUHOJIOTUEN U
CHMBOHHKOﬁ; YCTaHaBJIMBAThL CBA3b MCKAY PAa3BUTUEM Onoornu u CONUAJIbBHO-3KOHOMHUYCCKUMU
¥ DKOJIOTHYECKUMU MPOoOIeMaMH YeTI0OBEUECTBA; OIIEHUBATH MOCIEACTBHS CBOCH J€ITETLHOCTH 110
OTHOIICHHIO K OKpPYXKaIoIed TNPUPOTHOW cpele, COOCTBEHHOMY 3I0POBBIO H 3JI0POBBIO
OKPYXAIOMIMX JIO/ICH; OOOCHOBBIBATh M COONIOATh MEPhl MPOMUIAKTUKUA WHOEKIIHMOHHBIX
3a00JI€BaHN, TIpaBWJIa TIOBEJACHUS B TMPUPOJE M OOecreueHHus 0e30MacHOCTH COOCTBEHHOU
KU3HEJCATSILHOCTH B YPE3BBIYAMHBIX CHUTYAIMsIX MPUPOAHOTO U TEXHOTCHHOTO XapaKTepa;
XapaKTCPU30BaTb COBPECMEHHBIC HAYYHBIC OTKPBITHUA B oOJact 6I/IOJ'IOFI/II/I;

pa3BUTHE Y OOYYaIOUIMXCS MHTEJUIEKTyallbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBa C BBIJAIONIUMUCA OTKPBITUAMHU W COBPCMCHHBIMHU HCCICIOBAHHUAMHU B 6I/IOJ'IOFI/II/I,
pelaemMbpIMi €10 Mpo0JieMaMH, METOJOJIOTHEH OMOJIOTMYECKOTO HCCIIEAOBAHUs, MPOBEICHHS
OKCIICPUMCHTAJIBHBIX I/ICCJ'Ie)IOBaHI/II\/'I, pPEeICHUA OHMOJIOTHYECKUX 3aaa4, MOACIIMPOBAHUSA
OMO0JIOTNYEeCKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTAHUE y OOYYAIOIIMUXCSl IIEHHOCTHOTO OTHOIICHUS K YKWBOW MPHPOJE B ILIETIOM U K
OTJICTbHBIM €€ O0OBeKTaM U SBJICHUAM; (HOPMHPOBAHHE OKOJIOTHUECKOH, TE€HETHUECKON
TPaMOTHOCTH, OOIIeH KyJIbTypbl MOBEJIEHUS B NPHUPOIC; WHTETPAIMA €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpeTeHrne 00yJaroMMMUCS KOMIIETEHTHOCTH B PAIlMOHATLHOM TPUPOOTIOIB30BAHIH
(cobmroeHne TpaBWII TOBEACHHUS B TPUPOJE, OXpaHbl BHUJAOB, JKOCHCTEM, OmHochepsl),
COXpaHEHWU COOCTBEHHOTO 3J0POBBS M 370POBbS OKPYKAIOMIMX JIOACH (COOMIOMCHHS Mep
npoduIakTUKy 3a001eBaHmi, o0ecrieueHrne 0€30MaCHOCTH KUZHEAEATEIbHOCTH B UPE3BbIUAHHBIX
CUTYAIUSIX IPUPOTHOTO ¥ TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BaHMS OMOIOTUYECKHUX
3HAHUWM U YMEHUH B IOBCEHEBHOM KU3HU;

CO3/IaHHE€ YCIOBUHM 1 OCO3HAHHOTO BbIOOpa OOYYaAIOIIMMUCS HWHAWBHIYabHOMN
00pa3oBaTeNIbHOW  TPACKTOPHM, CIIOCOOCTBYIOIIEH TMOCIEAyoIEeMy MpodecCHOoHaTbHOMY
CaMOOIIPEACIICHUIO, B COOTBCTCTBUM C HWHIAWBUAYAJIbHBIMHU HWHTEpCCAaMU U HOTpC6HOCT${MI/I
peruoHa.

120.5.11. OGmiee uyMcIO dYacoB, PEKOMEHIOBAHHBIX JMJIi M3y4YeHUs OHUONOTHHM Ha
yri1yOJieHHOM ypoBHE, - 204 yaca: B 10 knacce - 102 vaca (3 gaca B Henento), B 11 kiacce - 102
yaca (3 yaca B HEJIEJNIO).



120.5.12. Ot6op opraHM3alMOHHBIX (OPM, METOAOB M CPEICTB OOy4eHHUs OUOIOTHH
OCYIIECTBIISIETCS C YYETOM CHEUU(HUKU €ro COJAep>KaHUS U HANpaBICHHOCTH Ha MPOJIOJKEHUE
OMoJIOrnYeckoro 0o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro NPO(EeCcCHOHATBHOTO U BBICILIETO
obOpazoBaHus.

120.5.13. OOs3aTenbHBIM YCIOBHEM IMpHU OOyYeHHH OHOJOTMM Ha YIIIyOJEHHOM YpOBHE
ABJIIETCS IPOBEACHHE JTa0OPAaTOPHBIX M MpakTU4Yeckux padot. Takxke ydactue oOyyaroumxcs B
BBITTOJIHEHUH MPOEKTHBIX U y4eOHO-UCCIIeI0BATENBCKUX paboT, TeMaTHKa KOTOPBIX OTIpeIeNsIeTcs
y4UTEIEM Ha OCHOBE UMEIOIIMXCSI MAaTepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX
YCIIOBHM.

120.6. CopnepxxaHue ob6y4yeHusa B 10 knacce.
102 4, u3 HUX 1 9 - pe3epBHOE BpeMms.

CopmepxaHue IPOrpaMMBbl, BBIACIEHHOE KYpCHMBOM, HE BXOAUT B  IIPOBEPKY
rocyaapcTBeHHoOU nrorooi arrecrauuu (I'NMA).

120.6.1. Tema 1. buonorus xak Hayka.

CoBpemeHnHas Ouosiorusi - KOMIUIEKCHas Hayka. Kparkas ucTopust pa3BUTHS OMOJIOTHU.
buonornueckue Haykn M u3ydaemble MMM TpoOiembl. DPyHIaMEHTalbHbIE, NPHUKIAIHBIE U
MOMCKOBBIE HAyYHBIE UCCIIEIOBaHUS B OMOJIOTHH.

3HaueHue OO0 B POPMHUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUPA.
[Ipodeccun, cpszanHple ¢ Ouonoruedd. 3HaYeHHE OMOJOTHHM B TMPAKTHUYECKOW JESITEIBHOCTH
YeJIOBEeKa: MEUIIMHE, CEIbCKOM XO03SIIICTBE, IPOMBIIIUIEHHOCTH, OXPaHe IPUPOIBI.

JleMoHCTpauu:

[Toptpetsl: Apucrotens, Teodppact, K. JIunneit, XK.b. Jlamapk, Y. Hapsun, V. I'apseii, I
Mennens, B.U. Bepnanckuii, W.I1. [1aBnos, .. Meunukos, H.U. Basunos, H.B. Tumodeen-
Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1.K. benses.

Tabnuuel u cxemel: "CBsi3p Ouonoruu ¢ ApyruMu Haykamu', "Cucrema OHOIOrMYECKUX
HayK".

120.6.2. Tema 2. )KuBble CUCTEMBI M UX U3YUYECHUE.

JKuBbie cHCTEMBI Kak npeaAMET U3YUCHUA ouonorun. CBOMCTBA )KUBBIX CUCTEM: CAUHCTBO
XUMHYECKOI0 CoCTaBa, AJHUCKPETHOCTH HW HLEIOCTHOCTH, CJIOXKHOCTH H YIOPAJ0OYCHHOCTH
CTPYKTYPHI, OTKPBITOCTD, caMOOpranuisanus, CaMOBOCITPOU3BCACHUC, pasapaKuMocCThb,
U3MECHYUBOCTD, POCT U pa3BHUTHC.

YPOBHM OpraHu3alUy JKHUBBIX CHUCTEM: MOJEKYJSAPHBIA, KIETOYHBIA, TKaHEBBIM,
OpraHU3MEHHBI, MONYJISILIMOHHO-BHJIOBOM, 9KOCHCTEMHBIN (OnoreoneHOTUYECKHi),
6uocdepusiii. IIporeccsl, Mpoucxoasie B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH YKUBOTO.
Kuznp kak ¢opma cymecTBoBaHus MaTepuu. Hayku, nsyvaromniyie >KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3alNN.

N3yuenne xuBbIX cucTeM. Metoasl Ouosnormveckoil Hayku. HaOmroneHwe, n3mepeHue,
JKCIIEPUMEHT, CHCTEMaTu3aluus, MeTaaHanu3. [loHATme o 3aBUCMMOM U HE3aBUCUMOU
nepeMeHHo. IInmanupoBanme skcnepumenta. [locranoBka u mpoBepka rumote3. Hynesas
runote3a. [IoHsATHE BEIOOPKH U €€ JOCTOBEpHOCTh. Pa3dpoc B Ouonorndeckux aaHHbIX. OneHKa



JIOCTOBEPHOCTHU ITOJYUYECHHBIX PE3yibTaTOB. [IpUUMHBI UCKAXKEHUS PE3YIBTATOB SKCIEPUMEHTA.
TloHsATHE CTATUCTHYECKOTO TECTA.

Tabnuie! u cxemsl: "OCHOBHBIE TpU3Haku xku3HU", "bruonornueckue cucremsr”, "CBoicTBa
KUBOM Marepuu", "YpoBHU opraHusaiuu >kuBod npuponbl”, "CTpoeHue >XKMBOTHOM KIETKH',
"Tkann >xuBOTHBIX", "CuHCTEMBl OpraHoB uejgoBedyeckoro opranuszma', "buoreouenos",
"Bbuocdepa", "MeTo1bl U3yUEHHS )KUBON MPUPOIBI".

Ob6opynoBanue: 1abopaTopHOE 000PYIOBaHHUE AJIsl POBEACHUS HAOTIOACHUIA, U3MEPEHUH,
AKCTIEPUMEHTOB.

[TpakTudeckass pabdora "Mcmonb30oBaHHME pa3TUYHBIX METOJOB TPU HM3YyUYEHUU IKHUBBIX
cucrem".

120.6.3. Tema 3. buosorust KJIeTKH.

Knetka - cTpykTypHO-(QyHKIIMOHAJIbHAA €AMHULIA KUBOTO. MCTOpUS OTKPBITHS KIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHOW KJIETOYHOM TEOpHUH.

Metoabl MOJIEKYJSIpHOH M KJIETOYHOW OWOJIOTMM: MHUKPOCKOMNHMS, XpomaTorpadus,
anekTpodope3, METOA  MEYEHbIX aToMOB, Jud¢epeHunanbHoe  IeHTpUuyTrupoBaHue,
KyJIbTUBUPOBAHUE KJIETOK. DJIEKTPOHHAs! MUKPOCKOIIUSI.

JleMoHCTpauu:
IToptpetsr: P. I'yk, A. Jlesenryk, T. [lIsann, M. llneiinen, P. Bupxos, K.M. bap.

Tabmuuel u cxembl: "CBeroBoil Mukpockomn", "DnekTpoHHBIM Mukpockomn", "Hctopus
pa3BUTHSA METOJI0B MUKPOCKOIIUN".

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpenapaThl PacCTUTENbHBIX, XUBOTHBIX M
OaKTepHaIbHBIX KIETOK.

[IpakTuueckass pabora "W3ydeHne MeTOAOB KJIETOYHON Ouosoruu (Xxpomarorpadus,
anekTpodopes, tupdepeHuuansHoe neHTpudyruponanue, [1LP)".

120.6.4. Tema 4. XuMuueckasi OpraHu3anust KIETKH.

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpO- U YJIBTPaMUKPOIEMEHTHL. Boaa u ee ponb
KaK pacTBOpPUTENS, pEareHTra, ydacTHe B CTPYKTYPUPOBAHMM KIIETKH, TEIIOPETYJIALNH.
MuHepaJibHbI€ BEIIECTBa KJIETKH, UX OHOJIOrHYecKas poiib. Pob KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. bronornyeckne noamMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Mousiekyinbl. IlepBuunas cTpykTypa Oenika, MenTHIHAS
CBsI3b. BTopwuHas, TpeTW4Has, 4eTBEPTUYHAs CTPYKTYyphl. [leHaryparus. CBoicTBa OENKOB.
Knaccudukanus 6enkoB. buonorunueckue GpyHKINN OETKOB.

VYrineBonbl. MoHOCaXapuIbl, TUCAXapHIbl, OJUTOCAXapH bl U mojaucaxapuasl. OO ian
CTpOeHUS U (PU3UKO-XUMHUYECKHE CBOMCTBA YIiieBO0B. bronorndeckue GpyHKIIUN yTIeBOIOB.

Jlumuperl.  T'uapodunbHO-rHApodoOHBIEe  cBolcTBa.  Kiaccudukanus — JHUNAIOB.
Tpurnuuepunasl, Gochoaunuabl, BOCKU, cTepouisl. buonorndyeckue Gpynkuuu nunuaos. Obiue
CBOMCTBa OWOJOTHYECKUX MeMOpaH - TEKy4ecTh, CIIOCOOHOCTh K CaMO3aMbBIKaHHIO,



MMOJIYIIPOHUTTIACMOCTh.

HyxneunoBbie kuciotel. JJHK u PHK. Crpoenue HykinenHoBbIX KuciaoT. HykmeoTumsl.
[punnun komruiementapHoct. IlpaBuno Yapradda. Crpykrypa JAHK - nBoiinas crupaib.
Mectonaxoxaenue u 6nonorundeckue Gpynkunu JJHK. Buasr PHK. ®ynkuun PHK B knetke.

Crpoenune moinekynsl AT®. Makposprudeckue cBsizu B Mojekysie AT®. buonornyeckue
¢bynkuuu AT®. BoccTaHoBiIeHHBIE TEPEHOCUNKH, UX (GyHKIUU B KieTke. CekBeHupoBanue JIHK.

CrpykrypHast Ouonorusi: OMoXxuMHueckue U Ouodu3UUecKue HCCIEIOBaHUS COCTaBa U
MPOCTPAHCTBEHHOU CTPYKTYPHI OMOMOJIEKYIT.

JleMoHCcTpauuu:

[Toptpersr: JI. Tonunr, [Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankinun, ®. Canrep, C.
[Ipy3unep.

Juarpammbel:  "PacnpeneneHre XMMHUYECKHMX J3JEMEHTOB B HEXHBOW  mpupone",
"Pacnipenenenne XMMHUUECKUX 3JIEMEHTOB B )KUBOU Mpupoje".

Tabmumper u cxemsl: "l[lepumonnueckass Tabimiia XuMmuueckux dsjeMeHToB", "CTpoeHwne
MoJekyasl Bonbl", "BemectBa B coctaBe opranuzmos', "CrpoeHue MoJekynbl Oemnka',
"CtpykTypsl OenkoBoil monekynbl", "CrtpoeHue Mosekyn yrieBoaoB", "CTpoeHue MoJeKyn

mununoB", "HyxkienHnossle kucnotsl", "CtpoeHure Monekyiasl ATO".
OO6opynoBaHue: XUMHYECKast TOCYy/1a U 000pyI0BaHNE.
JlaGopatopHnast pabora "OOHapyxkeHre OeIKOB ¢ TOMOIIbI0 KaUeCTBEHHbBIX peakLuii'.

JlaGoparopnast pa6ota "HccnemoBanue HYKIEHHOBBIX KHCIIOT, BBIICIEHHBIX W3 KJIIETOK
pa3IUYHbIX OpPraHU3MOB".

120.6.5. Tema 5. Ctpoenue u QyHKINN KIETKH.

Tunel KJIETOK: dyKapHoTHYecKas U mpokapuoTudeckas. CTpyKTypHO-(QYHKIIHOHATbHBIE
00pa3oBaHMs KIETKH.

Crpoenue npokapuoTrueckoi kinetku. Kiierounas crenka 6akrepuit u apxeit. OcoOeHHOCTH
CTPOCHHUSI TETEPOTPOPHOIA 1 aBTOTPO(DHON MPOKAPUOTHIECKUX KIETOK. MeCcTO U poJIb MPOKAPUOT
B OMOIIEHO3aX.

Crpoenne u (QyHKIIMOHHPOBAHHME DYKAapUOTHUECKON KileTkH. [lma3marmdueckas mMemOpaHa
(mnasmanemma). CTpykTypa I[Ia3MaTH4eckod MemOpaHbl. TpaHCHOPT BeIIECTB uepe3
I1a3MaTHYecKyt0o MeMOpaHy: mnaccuBHbIM (nuddys3usa, obneryeHHas audQysus), aKTUBHBIN
(mepBUYHBIA ¥ BTOPUYHBIA aKTUBHBIA TpaHcmopT). Ilomymponumaemocts MeMOpanbl. PaGora
HaTpUH-KaJTMEBOT0 HacOCa. DHIOIUTO3: MTUHOIUTO3, (haronuTos3. DKk3o1uTo3. Kierounas crenka.
CtpykTypa u QyHKIUU KIETOYHON CTEHKH pacTEeHUH, rpruOoB.

Hurornazma. I{utozoms. [lutockener. JIBmxkeHue muTommiasmMel. OpraHouasl KIIETKH.
OnHomeMOpaHHbIE OpraHOWAbI KJIeTKH: 3HjomIazmarndyeckas cetb (DIIC), anmapat [Nonbmxu,
JM30COMBI, UX CTpoeHHe U GYHKIUH. B3auMocBS3b 0JHOMEMOpPAHHBIX OPraHOUAOB KIIETKU.
Crpoenue rpaHyisipHOro peTtukyiayma. CHHTE3 pacTBOpPUMBIX OeikoB. CHHTE3 KIIETOYHBIX
MeMOpaH. ['mankuil (arpanyisipHbIN) SHIOMIa3MaTHUYEeCKU peTuKyTyM. CekperopHas QyHKIUS
anmnapara ['osnpxu. TpaHcnopt BeniecTs B KieTke. Bakyonn pacturenbHbIX KiIeToK. KieTounslit



cok. Typrop.

HOJ’IyaBTOHOMHBIe opraHonabl KJICTKHU: MUTOXOHAPHWH, IJTACTUIBI. CTpOGHI/Ie n q)YHKI_[I/II/I
MUTOXOHJIpUH U TnacTu. [lepBUyHbIe, BTOPUYHBIE U CIIOKHBIE MIACTH/IBI (POTOCUHTE3UPYIOIINX
3YKapHOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JISMKOIJIACTHI BHICIIUX PACTEHUM.

HememOpanubie opranouasl kiaetku. CTpoeHne U (pyHKIUMU HEMEMOpPaHHBIX OPraHOM]IOB
kieTkd. Pubocombl. MukpoduiamenTsl. Mplieunble KiaeTKH. Muxpotpy6ouku. Kietodnsrit
nertp. CrTpoeHHMe U JBIKEHHE >KI'YTHMKOB W pecHHYEK. MHUKpPOTPYOOUYKH IHMTOIIA3MBI.
LlenTpuons.

SAnpo. Ob6onouka siapa, XpOMaTHH, KapUOIUIa3Ma, SIAPBILKH, UX CTPOEHHE U (YHKIIMH.
SAnepHsbiii 6enkoBbIil MaTpuke. IIpocTpaHCTBEHHOE pacnoI0KeHHE XPOMOCOM B MHTep(ha3zHOM
saape. benku XpoMaTHHa - TUCTOHBI.

Knerounsie  BkmodeHws.  CpaBHUTENbHAs  XapaKTEPUCTHUKA  KJIETOK  JYKapHOT
(pacTuTenbHOM, )KUBOTHON, TPUOHOIN).

JleMoHCTpauu:
IToptpetsr: K.C. MepexkoBckuid, JI. Mapryinuc.

Tabmump! 1 cxemsl: "CTpoeHne sykapuotrndeckoit kietku'", "CTpoeHue )KUBOTHOM KIETKU",
"Crpoenne pactutenpHoil kiueTku", "Crpoenme wmuroxonapuu", "Anpo", "Crpoenue
MIPOKAPUOTHYECKON KIIETKH .

OO6opynoBaHMe: CBETOBOW MHMKPOCKOI, MMKPOIIpENnapaTrbl pPacTUTENbHBIX, KMBOTHBIX
KJIETOK, MUKpPOIIpEnapaThl OakTepruaibHbIX KIETOK.

JlaGopatopHnas pabora "M3yueHue cTpoeHHs KIETOK Pa3IUYHbIX OPraHU3MOB" .
[IpakTuueckas pabora "M3yueHne cBONCTB KJIETOYHOW MeMOpaHbI".

Jlaboparopnas pabora "MccrenoBaHue TMia3Moin3a W JEIUIa3MOJN3a B PaCTUTENBHBIX
KieTkax".

[TpakTuyeckas pabota "M3ydyeHue IBUKEHUS LIUTOIIA3MbI B PACTUTEIbHBIX KIIETKax".
120.6.6. Tema 6. OOMeH BelIeCTB U MPEBPALEHUE SHEPTUU B KIIETKE.

AcCUMMIISIIMS U JUCCUMWIIALUS - IB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIEeCTB:
aBTOTPO(HBIN U reTepoTpoPHBIN. YyacTHe KUCI0pOoIa B 0OOMEHHBIX IIpoleccax. JHepreTHIecKoe
obecnieuenue kietku: npesparienue AT® B oOMeHHbIX mporieccax. PepMEHTaTUBHBIN XapakTep
peakiuii KIeTo4Horo Merabonusma. GepMeHTHI, X CTPOEHHE, CBOMCTBA U MEXaHU3M JICHCTBHS.
KodepmenTsl. OTanuus GepMEeHTOB OT HEOPTaHMUECKUX KaTalau3aTopoB. benku-akTuBaTopsl U
OeNKU-UHTHOUTOpPBl. 3aBUCUMOCTh CKOPOCTH (PEpMEHTAaTHBHBIX peakUuid OT pa3IMYHBIX
(akTopoB.

[lepBuuHbI CUHTE3 OpraHMYECKUX BellecTB B KieTke. @orocuHTe3. CBeTOBas U TEMHOBAs
¢azpl.  IIpomykTuBHOCTH (QoTocHHTE3a. BnusHue pa3nIuyHbIX (AKTOPOB HA CKOPOCTh
(doTocuHTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHTe3. PazHo00Opa3ne opraHn3MoB-XeMOCHHTETHKOB: HUTpUUIIUPYIOIINEe OaKTepHH,
KeIe300aKTepuu, CepoOaKTepuu, BOJOPOIHbIE OAKTEpHH. 3HAUYCHUE XEMOCHHTE3a.



AHas’poOHble opranusmbl. Bunel 6posxenus. IIpoaykTsl OpoxeHHs M WX HCHOJIb30BAHUE
4yeJloBeKOM. AHa’poOHblE MHMKPOOPraHM3Mbl Kak OOBEKThl OMOTEXHOJOTHH W BO30YIUTENN
Ooue3HeH.

AdpoOHBIE OpraHWU3MBl. JTalbl YHEPreTUYecKoro ooOmeHa. [loAroTOBHTENbHBINA HTam.
['mukonu3 - 6ECKUCIOPOTHOE PACIICIUICHHE TIIFOKO3BI.

Bbrnonornueckoe OKHCJICHHEC, WJIHN KICTOYHOC JIbIXaHUC. Poms MI/ITOXOH)IpI/Iﬁ B IIponeccax
O6uosiornyeckoro okucieHus. Lluknmueckue peakumu. OkuciaurenbHoe (GochopunupoBaHue.
[IpeumymiectBa a’poOHOrO MyTH OOMEHa BeHIeCTB IHepe] aHa’poOHbIM. OddeKTUBHOCTH
SHEPreTUYecKoro OOMeHa.

JleMoHCTpauu:

IToprpersr: 1. Ilpuctau, K.A. Tumupszes, C.H. Bunorpaackuii, B.A. Durensrapar, I1.
Murtuemnn, I'.A. 3aBap3uH.

Tabnmuuer u cxembl: "®ortocunHrte3", "DHepreTmueckuili oOmeH", "buocuHTe3 Oenka',
"Crpoenue pepmenta”, "Xemocunres".

O6opynoBaHue: CBETOBONH MUKPOCKOI, 000OPYJOBAHUE ISl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnas pabota "M3ydyeHHne KaTaJIUTHUECKON aKTUBHOCTU ()EPMEHTOB (Ha MpuMepe
aMUJIa3bl WM KaTanasbl)".

Jlaboparopnas padora "M3yueHne GpepMEeHTATUBHOTO pACIICTUICHUS IEPOKCHIAa BOJIOPOA B
paCTUTENBHBIX U JKUBOTHBIX KJIETKax'".

JlaGopatopHnas pabora "CpaBHeHUe npoleccoB (POTOCHHTE3a U XeMOCHHTEe3a".
Jlaboparopnast pabota "CpaBHeHHE TIPOIIECCOB OPOKEHUS U JBIXaHUS".
120.6.7. Tema 7. HacneactBenHast uH(pOpMaIHsl U peanu3alus ee B KIEeTKe.

Peakuuu matpuyHoro cunrtesa. [IpUHIIMIT KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPHUYHOTO
cuHTe3a. Peanmsanus HacienCTBEHHOW wWHQOpMaIMu. [ eHeTHYecKWii KOJ, ero CBOWCTBA.
Tpanckpunuus - marpuunslii cuHTe3 PHK. [IpuHOMNBI TpaHCKpUIIIMK: KOMIUIEMEHTapHOCTb,
AHTUNAPAIUIEITBHOCTh, ACUMMETPUYHOCTb.

Tpancmsiiust u ee sranbl. Yuactue tpancnopTHeix PHK B OnocuuTeze Oenka. YcmoBus
ouocunTe3a 6enka. Kogupoanue aMuHOKUCIOT. Ponbk pubocom B OuocuHTe3e Oenka.

Opranusanus reHomMa y IpoKapHoT U 3yKaproT. Peryssnns akTHBHOCTH T'€HOB Y TPOKAPHOT.
l'umote3za omepona (®. XKako6, XK. Mano). Perymsmust oOMEHHBIX MPOIECCOB B KIETKE.
KeTounsblii romeocTas.

Bupycs! - HekneTouHble (HOpMBbI KU3HU U 0ONMUraTHele napasutbl. CTpO€HUE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHblie 3a00neBanus yeaoBeka, )KUBOTHBIX, pacteHuid. CITN/], COVID-19, counanbHble
1 MEAMIIMHCKHE MTPOOIEMBI.

JleMoHcTpanuu:



[Toptpetsr: H.K. Konsuos, J[.1. UBanOBCKuUI.

nn

Tabnuue! u cxemsl: "buocunres 6enka", "I'enetnueckuii kon", "Bupycsr", "bakrepuodaru".
[Tpaktuyeckas padora "CoznaHue mojenu Bupyca'.
120.6.8. Tema 8. ) Ku3HeHHBIN HUKJI KIETKH.

Knerounsnii mukmn, ero mepuoasl u peryisuus. WHTepdaza u muto3. OcoOEHHOCTH
mporieccoB, mporekaronux B uHTepdasze. [loaroroBka kimetku k aeneHuro. [IpecuHTeTndeCKUi
(MOCTMUTOTUYECKUH), CHUHTETUYECKHI M TOCTCUHTETHUYECKUN (TPEMUTOTHUECKUN) TEPUOIBI
uHTEpPasbl.

Matpuunsiii  cunres JHK -  pemmukanumsa.  Ilpunnuner  permmkanmn — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBI  CHUHTE3, AaHTHUIIAPAJUIEIBHOCTh. MexaHusm
perumkanuu JJHK. Xpomocomsl. Ctpoenune xpomocoM. TenoMepsl 1 Tetomepasa. XpoMOCOMHBIN
HaboOp KJIETKH - KapUOTHUIl. JIMIIOWIHBIA M rariougHbId Habopbl XpoMmocoM. ['oMosioruyHbie
XpOMOCOMBI. I10710BBIE XPOMOCOMBI.

Jenenue kietku - MuTo3. CTaauu MUTO3a ¥ TPOUCXO/ISIINE B HUX MPOIECCHI. THITBI MUTO3A.
Kapuokunes u uutokunes. buonornueckoe 3HayeHuE MUTO3a.

PCFYHSIHI/ISI MHUTOTHYECKOI'O ITUKJIa KIICTKH. HporpaMMpreMaﬂ KJeToyHasd TuOep -
alloITo3.

Knerounoe s1po, XpoMOCOMBI, PyHKIIMOHAIbHAS TEHOMUKA.
JleMoHCcTpauyu:

Tabmumpr u cxemsl: ")Kusnenneri nukn kietku', "Mwuto3", "CrtpoeHue xpomocom",
"Permmmkamus JJTHK".

ObopynoBaHHe: CBETOBOM MHUKPOCKOII, MUKporpenapathl: "MHUTO3 B KIeTKax Kopelka
ayka".

Jlabopartopnast padota "N3yueHrne XpoMOCOM Ha TOTOBBIX MUKpoOIpenaparax".

JlaGopatopnasi paGora "HaOmroneHue muTO3a B KIETKaX KOHYMKA KOpelIka Jyka (Ha
TOTOBBIX MUKpOIIpenapaTax)".

120.6.9. Tema 9. CtpoeHue u GyHKIHUU OPraHU3MOB.

buonornueckoe  pasHooOpasme  opraHu3mMoB.  OTHOKJIETOUYHBIE,  KOJOHHAJIbHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEJEATEILHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE I'PUObI, OJJTHOKJIETOUYHbIE BOJOPOCIH, Jpyrue npoTucThl. KonoHuansHbIe
OpTaHU3MBI.

B3anMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHHM, OpraHbl U CUCTEMBI OPraHOB.
Opraaus3M Kak efauHoe 1enoe. ['omeocTas.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTeNnbHasl, IOKPOBHas,
MIPOBOJISAIIAsl, OCHOBHAsI, MexaHn4eckas. OCOOEHHOCTH CTPOEHHs, QYHKIHMH M pacroyioKeHus
TKaHEH B OpraHax pacTEHUM.



TkaHM )KUBOTHBIX U Y€JIOBEKA. THUIIBI )KUBOTHBIX TKAHEU: SIIUTEINANIbHAS, COCAMHUTENbHAS,
MbllieyHasi, HepBHas. OCOOEHHOCTH CTpOeHHUs, QYHKIUI U pacloioXeHUsl TKaHel B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHepaTUBHbIE OpraHbl pacTeHui. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yesioBeka. DyHKIUU OpraHOB U CUCTEM OpPraHOB.

Omnopa Tena opraau3MoB. Kapkac pacrenunii. CkeneTsl OTHOKJICTOYHBIX M MHOTOKJIETOUHBIX
KUBOTHBIX. HapyxHblil U BHyTpeHHUI ckeneT. CTpOCHUE U TUIIbI COETUHEHUS KOCTEH.

JlBmwxenne opraHm3MoB. JIBMKEHHWE OJHOKJICTOYHBIX OPTraHW3MOB: aMeOOMJIHOE,
JKTYTUKOBOE, PECHUYHOE. JIBMI)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONU3MbI M HACTHH.
HBI/I)KQHI/IG MHOTI'OKJICTOYHBIX ) KUBOTHBIX N YCJIOBCKA: MbIIIICYHAas CUCTEMA. Pe(bneKc. CkeJeTHbIE
MBIIIIBI U UX paboTa.

IIuranne OpraHnu3MoOB. HOFJ’IOHIGHI/IG BOJBI, YITICKHCJIOTO T'a3a U MHUHCPAJIbHBIX BCIICCTB
PAaCTCHUSAMU. IIutanue >XUBOTHBIX. BHYTpI/IHOHOCTHOC U BHYTPUKIICTOYHOC IMUIICBAPCHUC.
IIutanme MMO3BOHOYHBIX JKMBOTHBIX. OT}IGJ'II)I MUIICBAPUTEIBHOTO TpPaKTa. HI/IHIeBapI/ITe.]'H)HI)Ie
KCIIC3hI. HI/IH_IeBapI/ITeJ'ILHaH CHUCTCMaA YCJIOBCKA.

Jprxanne oprann3moB. Jlpixanue pactenuid. Jlpixanue >kuBoTHBIX. b dy3us razos yepes
MOBEPXHOCTh KIEeTKU. KokHoe nbixaHue. JlpIxaTenbHasi MOBEPXHOCTh. JKabepHoe M Jero4Hoe
nbixaHue. JIpIxaHWe TO3BOHOYHBIX JKMBOTHBIX W YEJIIOBEKA. OJBOJIIOIHMOHHOE YCIIOKHEHHUE
CTPOEHUs JIETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenpHas cHCTEMaA 4elOBEKA. MeXaHHU3M
BEHTWISAIINM JIETKUX Y TITUIl U MJIEKOMUTAIOIMNX. Perymnsnus nprxanus. JprxarenbHpie 00bEMBI.

TpaHcropT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cucTeEMBI pacTeHuil. TpaHcnopt
BEIIECTB y *KUBOTHBIX. KpoBeHOCHas crucTema u ee opranbl. KpoBeHOCHas cuctemMa mo3BOHOYHBIX
KHUBOTHBIX M dYenoBeka. Cepjle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOparieHwHs.
OBOJIOIMOHHBIE YCIIO)KHEHUS CTPOEHHSI KPOBEHOCHOH CHCTEMBI MO3BOHOYHBIX JKHUBOTHBIX.
Pabora cepaua u ee perynsnus.

Beinenenne y opraHuzMoB. Beinenenue y pacreHnid. BelneneHue 'y  JKMBOTHBIX.
CoxparutenbHble Bakyosau. Opransl Belienenus. uibrpanms, cekpenuns u 00paTHoe BcachblBaHUE
KaKk MeXaHM3Mbl paboThl OpraHoB BbiAeneHUs. CBs3b MOJOCTH Tejla C KPOBEHOCHOM U
BBIIETIUTENIBHON cucTeMamMu. BbijeneHne y NO3BOHOYHBIX JKMBOTHBIX M dYesoBeka. lloukm.
Crpoenue u pyHkuuonupoanue Hedppora. OOpa3oBaHHE MOYH Y YETOBEKA.

3ammra y opraHu3MoB. 3alinTa y OJJHOKJIETOUYHBIX OpraHu3MoB. Criopbl OaKTepHil U IIUCTHI
npocTedmMx. 3alura y MHOTOKJIEeTOuHbIX pacteHuil. Kyrtukyna. CpenctBa maccuBHON U
XUMHUYECKOH 3aIIUTEl. OUTOHIIUAEI.

3ammTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIE. 3alIUTa OpraHU3Ma
or Oone3neil. MMMmyHHas cuctema uenoBeka. KIETOUHBI M TyMOpaJbHBIH HMMYHHUTET.
Bpoxnennslii u  npuoOpeTeHHbIM  cnenuduyeckuii  MMMyHHTET. Teopus KIOHAIbHO-
cenexktuBHOro ummyHnurera (I1. Opaux, @.M. bepuer, C. Tonerasa). BocianutenbHble OTBETHI
opranu3mMoB. Posib Bp0oXkJIeHHOTO MMMYHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JI€BaHU.

PasgpaxkxuMocTe M peryisiivss y OpraHu3MoB. Pa3ipaXXuMoCTb y OJHOKIIETOYHBIX
opranm3moB. Takcucel. PazapaxxumocTs M peryisinus y pacTeHuM. POCTOBBIE BelecTBa M HMX
3Ha4YCHHUE.

Hepshas cuctema u pediieKTopHas peryisius y )KUBOTHbIX. HepBHas cuctema u ee oTiebl.
OBOJIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOW CUCTEMBI Yy KUBOTHBIX. OTAENBI T'OJIOBHOTO



MO3ra TO3BOHOYHBIX JKUBOTHBIX. Pediiexc u peduiektopHas ayra. be3yclioBHbIE W YCIOBHBIE
pediekchl.

I'yMopanbHast perynasuus M SHIAOKPHUHHAs CHUCTEMa XUBOTHBIX M ueioBeka. JKenesbl
SHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBME TOpMOHOB. B3amMOCBA3bp HEpPBHOM U
9HJIOKPUHHOM cucTeM. ['unoTtanamo-runodusapHas cucrema.

JleMoHCTpauu:
IToprper: N.II. I1aBnoB.

Tabmuuel u cxembl: "OngHOKiEeTOUHblE Bojopociu”, "MHOIrOKJIETOYHbIE BOIOPOCTH',
"baktepun", "[Ipocreiimme", "Opransl IBETKOBBIX pacTeHUH", "CHUCTEMBI OPraHOB MO3BOHOYHBIX
*KUBOTHBIX", "BHyTpeHHee cTpoeHne HacekombIx', "Tkanm pacrenuit”, "KopHeBble cucremsl”,
"Crtpoenue crebis", "Ctpoenue nuctoBoil mactunku", "Tkanu xuBoTHEIX", "CKkeneT yenoBeka",
"[InmeBapurensHas cuctema’, "KpoBeHocHas cucrema', "lpixaTensHas cucrema', "HepBHas
cucrema", "Koxka", "Mseimeunas cucrema", "BbigenurenbHas cucrema', "DHIOKpUHHAas
cucrema", "Crtpoenme wmbrmbl", "Ummynuter", "Kumeunonomoctaeie", "Cxema mnuTaHus
pactenuit”, "KpoBeHOCHBIE cCTEMBI IO3BOHOYHBIX XKUBOTHBIX", "Ctpoenue runpsl”, "CrpoeHnue
mwia"Hapuun", "BHyTpeHHee cTpoeHue noxzaeBoro uepss', "HepsHas cuctema poi6", "HepBHas
cucrema yiarymku'", "HepBHas cuctema npecMbikaromuxcs', "HepsHas cucrema ntunt”, "HepBHas
cucreMa miekonuraomux", "HepBHas cucrema uenoseka', "Pednexc".

O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpENapaThl OJHOKIETOYHBIX OPTaHU3MOB,
MHKpOTIpenapaThl TKaHeH, paKOBHHBI MOJUTIOCKOB, KOJUICKIITUHM HACEKOMBIX, UTJIOKOXKHX, KUBBIC
9K3EMILIAPhl KOMHATHBIX PACTEHUH, TepOapuu pacTeHU pa3HBIX OTAENIOB, BIAXKHBIE MIPemapaThl
JKUBOTHBIX, CKEJIEThI TTI03BOHOYHBIX, KOJUICKIIN OECIIO3BOHOYHBIX )KHBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHue ISl IEMOHCTPAIIMK TTOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTCHUIA, pACIICTIICHUS
KpaxMaja 1 OCJIKOB IO IecTBHEM (PepMEHTOB, 000PYI0BAHUE I JEMOHCTPAIIUU OTBITOB TIO
U3MEPEHUIO KU3HEHHOM €MKOCTH JIETKHUX, MEXaHHM3Ma [IbIXaTeNbHbIX JBW)XXEHUH, MOJAENIU
TOJIOBHOTO MO3Ta Pa3INYHBIX )KUBOTHBIX.

JlaGopatopHnas pabora "M3yuenue TkaHneil pacreHuit".
Jlabopartopnast pabora "N3yueHnne TkaHew >KUBOTHBIX .
JlaGopatopHnas pabora "M3ydyeHue opraHoB IIBETKOBOTO pacTeHus".
120.6.10. Tema 10. PazMHOXeHUE U pa3BUTHE OPTaHU3MOB.

®opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecronioe (BKJIIoYasi BEreTaTUBHOE) U 1MOJIoBoe. Buibl
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJISLMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuoxenue. IlonoBwie kneTku, wnu ramerel. Meio3. Craguum Meiio3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonornyecknii cMbpICH MeH03a U TOJIOBOTO
npouecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzapoasieBoe pazsuthe. 'ameTorenes y »kuBoTHBIX. [losoBsle xxene3sl. OOpa3oBaHue
Y pa3BUTHE MOJIOBBIX KIETOK. CriepMaToreHes u oorenes. CTpoeHHE MOJIOBBIX KIETOK.

Omo10TBOpEHNE W dMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OTUIOOTBOPEHUS:
Hapy>kKHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOJIOTUs - HayKa O Pa3BUTUHU



opranuzMoB. Craauu >MOpHOreHe3a >KMBOTHBIX (Ha mpuMmepe JArymku). poOnenue. Tumbl
npobsienusi. OcobeHHOCTH APOOIEHHS] MIEKOMUTAIONINX. 3aPOBIIIEBbIE JIUCTKU (TACTPYIISILIMS).
3aknmazka OpraHoB M TKaHEH M3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOe BiMsHME 4YacTeil
Pa3BUBAIONIETOCS 3apoIbia (IMOpHOHATBHAS HHIYKIIHS). 3aK/IaKa TUIaHa CTPOCHHUS )KHBOTHOTO
KaK pe3ysbTaT UepapXUUYeCcKUX B3aMMOACUCTBUI reHoB. BiusHue Ha sMOpHOHAIbHOE pa3BUTHE
pa3IUUYHBIX (PAKTOPOB OKPY’KAFOIIEH CPEIbI.

Poct u pa3zButue xxuBoTHBIX. [locTamOpronanbHeli nepuoa. [Ipsmoe u HenpsMoe pa3BUTHE.
PazButne ¢ meramopdo3omM y OGECrO3BOHOYHBIX M TMO3BOHOYHBIX >XHBOTHBIX. bromornueckoe
3HaYeHHE TPSMOT0 W HENpsIMOTO Pa3BUTHS, MX PACHpOCTpaHEHUE B MpHpoje. Tumbl pocta
KUBOTHBIX. PAKTOPbI PErYyJSIUU POCTa KUBOTHBIX U yenoBeka. CTaauu MocTaMOpHOHAIBHOIO
pa3BUTHs Y J)KUBOTHBIX U yesioBeka. Ilepuoasl oHTOreHe3a yenoBeka. CTapeHHe M CMepTh Kak
OHMOJIOTrMYECKHE MTPOLIECCHI.

PazmHosxeHue u pazputue pacrenuil. ['amerodut u cnopodut. Meiio3 B KU3HEHHOM LIUKJIE
pacrenuii. O6pa3oBaHue criop B mporiecce Meito3a. ['lamerorenes y pacrennii. Omio10TBOPEHUE U
pa3BUTHE pPACTUTEIbHBIX OPraHMU3MOB. [IBOIIHOE OIUIONOTBOPEHUE Yy LBETKOBBIX PACTEHHIA.
OO6pa3oBaHue U Pa3BUTHE CEMECHH.

MexaHu3Mbl pEryJisiiuyu OHTOI€HE3a Y PACTEHUM U KUBOTHBIX.
JleMoHCTpauu:
[Hoptpetsr: C.I'. HaBamwun, X. [lInemas.

Tabmunel u cxemobl: "BereratuBHoe pasMHoxkenue", "Tumel Oecronoro pasMHOKeHHs"

b b

"Pazmuoxenue xinamuaoMoHasl", "Pasmuoxxenue sBrienst”, "PasmHoxxenue ruapsl", "Meiios",

"XpomocoMmsl", "T'amerorenes", "Ctpoenne sirekineTku u cuepmarosonga’, "OCHOBHBIE CTaIUN
9 9 b

ontorene3a", "[Ipsamoe u Henpsamoe pa3putue', "Pa3zButne Maiickoro xxyka", "Pa3Butue capanun”

b b

"PasButne marymkn", "J[BoiiHOE OILUIOZOTBOPEHHE Yy IIBETKOBEIX pacTeHuit”, "CTpoeHue ceMsH

2 b

OJIHOJIOJIBHBIX U ABYAOJBHBIX pacTeHuid", "JKu3HeHHbll UK MOpcKoit kamycThl", "JKu3HeHHbIN

uuka mxa", "YKuzHeHHbI nuki nanopotHuka', "JKu3HEHHbBINA UK COCHBI'.

OO6opynoBaHHe: CBETOBOM MHKPOCKOII, MUKpPOTIpENapaThl SHLEKIETOK U CIIepMaTO30H 0B,
Mozensb "L{uKn pa3BUTHS JAATYIIKH'.

JlaGopatopnass pabota "U3ydyeHue CTpOEHHs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpoOIpernaparax'.

[IpakTudeckass pabora "BbisBieHHE TPHU3HAKOB CXOACTBA 3apOBINICH IMO3BOHOYHBIX
JKUBOTHBIX".

JlaGopatopHnas pabora "CTpoeHHe OpraHOB pa3MHOKEHHSI BHICIIUX PACTCHUN".
120.6.11. Tema 11. 'eneTuka - Hayka 0 HACIEACTBEHHOCTH U U3MEHUYNBOCTH OPTaHU3MOB.

HcTopus CTaHOBIIEHUS U pa3BUTHUS TeHETUKU Kak Hayku. Pabotel I'. Menaens, I'. ne ®pusa,
T. Moprana. Ponb oreuecTBeHHBIX YueHbIX B pa3BuTHH reHeTuku. Paboter H.K. Konbrosa, H. .
Basunosa, A.H. benoszepckoro, I'.JI. Kapneudenko, FO.A. ®dunumuyenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIC TCHETHYECKUE IOHATHS M CHMBOJIBL. I OMOJIOTHYHEIS XpOMOCOMBI, AJIJICJIbHBIC
T'CHBI, aJIbTCPHATHWBHBLIC IIPHU3HAKU, JIOMHHaHTHBIfI )51 peuecanHHﬁ IMPpU3HAK, TOMO3UIOTa,
reTepo3uroTra, 4ucrad JIMHUA, FI/I6pI/II[BI, T'CHOTMUII, (I)GHOTI/IH. OcHOBHBIC METOJblI T'CHCTHUKMH:



TUOPUI0TOTHUECKHMA, ITUTOTOTUIECKHI, MOJIEKYIISIPHO-T€HETUIECKHIA.
JleMoHCTpauu:

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.. Basunos, A.H.
benozepckuii, I'.J[. Kapnieuenko, FO.A. ®ununyenko, H.B. Tumodees-PecoBckuii.

Tabnue! 1 cxembl: "MeTobl reHeTHKH', "CXeMbI CKpeluBaHus'.
Jlabopartopnast pa6ota "Ipo3oduiia kak 00bEKT TeHEeTUUECKUX UCCIeAOBaHUM".
120.6.12. Tema 12. 3akOHOMEPHOCTH HACJIEICTBEHHOCTH.

Momnorubpuanoe ckpemntuBanue. [lepBorit 3akon MeHens - 3aKk0H eTMHO00pa3us THOPHUIOB
nepeoro nokoJyieHus. [IpaBuno nomuHupoBanus. Bropoit 3akoH MeHiens - 3aKOH paclienIeHus
npu3HakoB. lluTonormdeckre OCHOBBI MOHOTHOPHIHOTO CKpENIMBAaHUA. | MIOTE3a YHUCTOTHI
ramer.

AHanusupyrolnee ckpemuBanue. [IpoMexxyTouHbli XxapakTep HacienoBanus. Pacuieruienue
IIPU3HAKOB IIPU HEIIOJHOM JIOMUHHUPOBAHUU.

Jurnbpunnoe ckpenuBanue. Tpetuii 3akoH MeH e - 3aKOH HE3aBUCHUMOTO HACIIETI0BAHUS
npu3HaKoB. [{uronornueckre 0CHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CuemienHoe HacienoBanue mpusHakoB. Paboter T. Moprana. CrieruieHHOE HaclieI0BaHHE
TeHOB, HAPYIICHHUE CIEIUICHUS MEXIy TeHaMU. XpOMOCOMHAas TEOPHs HACTIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBI MEXAHU3M ONpPENEICHUs IoJIa. AyTOCOMBI M IOJOBBIE
XpOMOCOMBL. ['OMOramMeTHBli M reTeporaMeTHbl IoJ. ['eHeTmdyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CHEIICHHBIX € IIOJIOM.

l'enorun xak uenoctHas cucrema. llnenoTponus - MHOXKECTBEHHOE JEHCTBUE TEHA.
MHOKeCTBEHHBI ajuien3M. B3auMoJeicTBUE HeauleNIbHBIX TeHOB. KomIieMeHTapHOCTb.
Onucraz. [lonumepusi.

['eHeTM4ecKUil KOHTpOJIb pa3BUTUS PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TaKkKe
(U3MOIOTNUECKUX MPOIIECCOB, TOBECHNUS M KOTHUTUBHBIX (DYHKIMNA. [ eHeTHUeckre MeXaHU3Mbl
CUMOMOreHe3a, MEXaHW3Mbl B3aUMOJEHCTBUS "XO34MH - Mapa3uT’ U "XO35UH - MUKpoOuoMm".
I'eHeTnueckue acmeKTbl KOHTPOJIS M U3MEHEHHUsl HACNIEACTBEHHONW MH(pOpPMAIMM B TOKOJIEHUSIX
KJIETOK U OPTaHNU3MOB.

JlemoHCTpanuu:
[Toptpetsr: I'. Mennens, T. Mopras.

Tabnmuuer u cxemsl: "llepBerit 1 BTOpoii 3akonbl Mennens", "Tpetuit 3akon Mennens",
"Ananusupyrouiee ckpeuiuanue”, "Hemomnoe gomunuposanue', "CHelieHHOE HAcIEI0BaHUE
b
npu3HakoB y apo3o¢puisl”, "I'enetrka nona", "Kapuorun yenoseka", "Kapuotun apozoduis”,
"Kapunorum ntunsl”, "MHOXecTBeHHBIN amnen3M', "B3anMoaeiicTeue reHoB".
2 b

O6opynoBaHue: MOJENb ISl AEMOHCTpPAIlMU 3aKOHOB €IMHO00pa3us THOPUIOB MEPBOTO
TOKOJICHUSI M PACIICIICHUs TPU3HAKOB, MOJIETh ISl JEMOHCTPAIMHM 3aKOHA HE3aBUCHUMOTO
HACJIEJ0BAHUS MMPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMK CUEIICHHOTO HACIeA0BaHUs PU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: "pozoduma".



[IpakTudeckass pabora "HM3ydeHue pe3yiabTaTOB MOHOTHOPHIHOTO CKpPEUIMBAHUS Y
Jpo30¢ s,

[Ipaktuueckass pabora "M3ydyeHuwe pe3ynbTaTOB JUTHOPUIHOTO CKpEHIMBAHUS Y
Jpo30¢ s,

120.6.13. Tema 13. 3akOHOMEPHOCTH U3MEHUYUBOCTH.

BsaumopeiictBue reHoTuna u cpeibl npu ¢GopmupoBaHuu (eHotuna. M3mMeHUHBOCTH
npu3HakoB. KauecTBeHHble M KOJMYECTBEHHBbIE NPU3HAKUM. Buapl  M3MEHYMBOCTH:
HEHACJICICTBEHHAs M HACJICICTBEHHAS.

MoaudukanonHas U3MEHUYUBOCTb. Poib cpensl B (OpMHpPOBAaHUU MOAM(PUKALMOHHOM
n3MeHunBocTH. HopMma peakuuu npusHaka. BapuannoHHbIN psii ¥ BapuanmoHHast kpusas (B.
Horanncen). CoiicTBa MOIM(UKATIOHHONW N3MEHUHUBOCTH.

I'emorunmueckas wW3MeHYUBOCTh. CBOMiCTBA T'€HOTUIIMYECKOH W3MEHUYMBOCTU. BUIBI
TeHOTUITUYECKOW U3MEHYMBOCTH: KOMOMHATHBHASI, MyTallHOHHASI.

KoMmOuHaTtuBHas U3MEHYMBOCTh. MeH03 M TOJIOBOM MPOIECC - OCHOBA KOMOWHATUBHOM
U3MEHYUBOCTU. POJIb KOMOMHATUBHOW H3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOTO Pa3HOOO0pa3us
B IIpeJieax OJJHOTO BHU/A.

MyTranroHHass HW3MEHYMBOCTh. BUABI MyTalMi: TE€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHBIE W WHIYIUPOBAaHHBIE MYTalMH. SIepHBIE M IUTOINIA3MAaTHYECKHE MYTaIlUH.
CoMaruueckre W MOJOBble MyTauud. [IpuymMHBI BOSHUKHOBEHMS MyTauuil. MyTareHsl U uX
BIIMSIHUE HA OPTaHW3MBI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO TpoIecca. 3aKOH TOMOJIOTHYECKUX
panoB B HacinenctBeHHoM wu3meHunBocTH (H.M. BaBunoB). BHesnepHas W3MEHUYMBOCTH H
HAaCJEACTBEHHOCTb.

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

Tabmuuer u cxembl: "Bumbl usMmenunBoctu", "MoaudukanmoHHas HW3MEHUHUBOCTH',
"KomOunatuBHas u3meHInBOCTh", "Meio3", "OmiogorBopenne”, "['eneTndyeckue 3a00aeBaHMs
yenoBeka'", "Bunbel mytanmii".

OOopynoBaHue: >KMBBIE M TrepOapHBIe AIK3eMIUIAPHl KOMHATHBIX pPACTEHUH, PUCYHKHU
(dpororpadun) >KUBOTHBIX C Pa3TMYHBIMH BHIaMU U3MEHYUBOCTH.

Jlabopatopnast  pabora  "HccnemoBaHme = 3aKOHOMEpHOCTEH  MOAM(PUKAIMOHHON
u3MeH4YnBOCTU. [locTpoeHre BapHallMOHHOTO Psifia U BapHAIIHOHHOW KpUBOM'.

[IpakTuueckas pabora "MyTtauuu y 1po30¢huisl (Ha TOTOBBIX MUKpoIpenaparax)".
120.6.14. Tema 14. I'eneTnka yenoBeka.

Kapuotun denoBeka. MexnyHapoqHas HporpaMMa MCCIEIOBaHHUS T€HOMa YeJIOBEKa.
MeTtoapl M3ydeHUs] TeHETUKU YellOBEeKa: TeHeaIOTnYeCKU, OJIM3HENOBbIH, IIUTOreHEeTUYECKHH,
MOMYJISIIUOHHO-CTaTUCTUYECKHUM, MoOJIeKyJsipHO-rTeHeTHUeckuil. COBpPEMEHHOE OmpeJeieHne
TEHOTHUIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ nomounsko ITI[P-
aHanu3a. HacnencrBeHHble 3a0051€BaHus 4eI0BEKa. | eHHbIE M XpPOMOCOMHBIE O0JIE3HU YETIOBEKA.
Bonesnn ¢ HacnenCcTBEHHOM NpepacoyoKEHHOCThIO. 3HAUYEHUE MEAMIMHCKONW TIE€HETHKU B



OpPEOTBPALICHUN W JIEYCHHHM TeHETHYECKUX 3a00JIeBaHU 4YelnoBeka. MeauKo-reHeTHudecKoe
KoHCyNbTUpoBaHue. CTBoJoBbIE KiIeTKH. [IoHATHE "TeHeTndyeckoro rpy3a’. OTHUYECKHE acleKThl
UCCIIEIOBaHUN B 00JIACTH PelaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (QakTopbl MOBBIILIEHHOW YYBCTBUTEIBHOCTH 4EJOBEKa K (U3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKPY’KAIOIIEH cpeabl. l'eHeTnueckas IpeapacroaoKeHHOCTh
YEJIOBEKA K MAaTOJIOTUSM.

JleMoHCcTpauuu:

Tabmumpr u cxemsl: "Kapuotun dyemoBeka", "MeToasl M3ydeHHs] TEHETHKH YeoBeka',
"T"eneTnueckue 3a00IEBaHNUS UeIoBeKa' .

[IpakTuueckas pabora "CocTaBieHue U aHAJIU3 POJIOCIOBHOM".
120.6.15. Tema 15. Cenexuust opraHu3MoB.

JoMecTukamuss U cenekuus. 3apoKICHUE CeJIeKUMH M JaomMecTukauuu. Ydenue H.I.
BasuiioBa o LleHTpax mpoucxoxkIeHus U MHOroo0pa3us KyJIbTypHBIX pacTeHuid. Ponb cenexuuu
B CO31aHNU COpTOB paCTeHI/Iﬁ nu HOpO}I JKNBOTHBIX. COpT, nopogJ;a, mTaMM. 3aKOH TOMOJIOTHYCCKUX
pAI0OB B HaclencTBeHHOW u3MmeHunBoctu H.M. BaBuiioBa, ero 3HaueHue Ijsi CEJIEKIIMOHHOM
paboTHI.

Mertoabl cenekiMoHHON paboThl. VIcKycCTBEHHBIH OTOOP: MAacCOBBIM M MHIUBHUIYaJbHBIN.
Dtanbl KOMOMHAIIMOHHOW ceNeKuu. VcnbiTaHue mpou3BOAUTENEeH MO moToMcTBY. OTOOp MO
TeHOTHITY C ITOMOIIBIO OIIEHKH (PEHOTHIIA TOTOMCTBA M OTOOP MO TE€HOTHITY C MMOMOIIBIO aHAIN3A
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CeNEeKIMOHHON paboTel. PanuanuoHHBIR U
XUMUYECKUA MyTareHe3 KaK MCTOYHUK MyTalluid Yy KyJIbTYpHBIX (OpM OpraHU3MOB.
Hcnonb30BaHne TeHOMHOTO pelaKTUPOBaHUs U MeTOJ10B pekoMOuHaHTHBIX JIHK mis momydenus
HUCXOJHOTO MaTepuaia JJisl CEJCKIIHH.

[Tonyyenne mnonumongoB. BHyTpuBumoBas rubpuamzauus. Biau3KopoJCcTBEeHHOE
CKpelllMBaHue, WK UHOpUauHT. HepoacTBeHHOE ckpeluBanue, Wik ayTOpuauHr. I'eteposuc u
ero npuuuHbl. Mcmonb3oBanue rerepoduca B cenekuuu. OtnaneHHas TUOpUAM3ALIUAL.
[Ipeononenue Oecruoauss MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNeKIUU pacTeHUd u
JKUBOTHBIX.

CoxpaHeHHe U H3yYEHHE TE€HETHYECKHX DPECYpCOB KYJIBTYPHBIX PACTEHUH M UX JTUKHUX
poauyet s CO3aHusl HOBBIX COPTOB M THOPUIOB CEIbCKOXO3IHCTBEHHBIX KYJIBTYD.

JleMoHCTpauu:

IToprpersr: H.U. Basunos, 1.B. Muuypun, I'.Jl. Kapneuenko, ILII. Jlykssnenko, Bb.JI.
Acraypos, H. bopnoyr, /I.K. benses.

Tabnunel u cxemsbl: "L[eHTPBI TPOUCXOXKIEHUS U MHOTOOOpa3usi KyJIbTYPHBIX pacTeHU",
"3aKOH TOMOJIOTMYECKMX PSIJOB B HACIEICTBEHHOW W3MEHUYMBOCTH', "MeTonpl cenekuuu',
"Otnanennas rubpunuzanus”, "Myrtarenes".

Jlaboparopnas pabGota "H3ydeHue cOpPTOB KYJIbTYPHBIX PAaCTEHHH U MOPOJ JOMAaUTHUX
JKUBOTHBIX".



JlaGopatopHnas pabora "M3yueHne MeToJI0B CEJIEKLIUU pacTeHUi".
[IpakTuueckas padora "[IpuBuBKa pacteHuii".

Okckypcust "OCHOBHBIE METOJIBI U JOCTMIKEHMS CEJIEKLIUU PAaCTEHUM M KXUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacCTOK, B TEIJIUYHOE
XO03SHCTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO IIeHTpa)".

120.6.16. Tema 16. BHOTEXHOIOTHS Y CHHTETHYECKAA OUOJIOTHS.

OOBeKThl, HCMONb3yeMble B OHMOTEXHOJOTMM, - KJIETOYHBbIE M TKaHEBbIE KYJIbTYpHI,
MHUKpPOOPTaHHU3Mbl, HUX XapaKTepUCTHKa. TpaaulvoHHas OWOTEXHOJOTHs: XJeOoreyeHue,
HOJyYEeHHE KUCIIOMOJIOUYHBIX MPOJIYKTOB, BUHOAEIHE. Mukpoouonorudeckuit cuute3. OOBEKThI
MHUKpOOHOIOrHueckux TexHonoruit. [lponszsoacTo O6enka, aMUHOKUCIIOT U BUTAMUHOB.

CO3,Z[aHI/Ie TEXHOJIOTUH u HHCTPYMCHTOB HCJICHAIIPABJICHHOT O HU3MCHCHUA u
KOHCTPYUPOBAHUA I'CHOMOB C LEJBIO IMOJTYUYCHHA OPraHM3MOB U UX KOMIIOHCHTOB, COACPKAIIHUX
HC BCTPCUAIOIIUCCA B IPUPOAC OMOCUHTETHYECKHE myTH.

Kierounas wnxenepus. MeToasl KylbTypbl KJIETOK M TKAHEM pPAaCTEHUH U >KMBOTHBIX.
Kpunobanku. Comarudeckas rubpuanu3anus M coMaTHYeCKuil smOpuorenes. lcmonp3oBaHue
TraliOnJI0B B CENEKIMM pacTeHud. VCKycCTBEHHOE OIUIOJOTBOPEHHE. PekoHCTpykuus
SIMLIEKIIETOK Y KJIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCILIAHTALUHU sAeP KIETOK.

XpOMOCOMHas U T€HHasi MHXKeHepHs. VICKyCCTBEHHBIN CHUHTE3 I'€Ha U KOHCTPYMPOBAHHE
pexombunanTHbIX JIHK. JlocTmkeHus M mepcreKTHBBl XPOMOCOMHOW M T'€HHOM HHXKEHEpPHUH.
DKOJIOTUYECKHE U ITUYECKHE MTPOOIIEMbl T€HHON UHKEHEPUU.

Menununckue 6uorexHonoruu. [loctrenomuas nudposas meaununa. [11P-nuarnoctuka.
MeTa00IOMHBII aHAJIM3, TEHOIIEHTPUYECKUI aHATN3 TPOTEOMa YEJIOBEKA JIJIS OIEHKH COCTOSTHUS
€ro 3710poBbs. Mcronb30BaHne CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonHxeHepus
JUTsT pa3pabOTKH (PyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3AaHUs KOMIUIEKCHBIX
TKaHeW COYeTaHWEM TEXHOJOTHH TPEeXMEPHOTro OMOMPUHTUHTA U cKaddONIUHTA AT pelleHus
3a7a4 NEPCOHATM3UPOBAHHON METULINHBI.

Co3maHue BEKTOPHBIX BaKIMH C IEJbI0 oOecreueHus: KOMOMHUPOBAHHOM 3alIUTHI OT
Bo30ynuteneir OPBU, ycTaHoBieHHe MONEKYyJISpHBIX MeXaHU3MOB (yHKiuoHupoBaHus PHK-
CoJIepKallliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YEIOBEKA M AKHUBOTHBIX.

JleMoHCTpauu:

Tabmuubet u  cxembl: "Mcnonb3oBaHWE  MHUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM
npousBoacTe", "Kiterounas unxenepus", "I'eHHas nHxxeHepus'.

JlaGopatopHnas pabora "H3yuenne 00beKTOB OMOTEXHOIOTHH'".
[TpakTuueckas pabota "[loyueHre MOTIOUHOKUCIIBIX TPOTYKTOB".

Okckypeus "buorexHosorus - BaxHeWIas NpOM3BOAUTENbHAsA CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)" .

120.7. CopepxxaHue obyyeHus B 11 knacce.

102 4, u3 HUX 8 4 - pe3epBHOE BpEMsI



120.7.1. Tema 1. 3apoxaeHue U pa3BUTHE 3BOTIOIMOHHBIX PECTABICHUN B OUOIOTHH.

OposonrionHast Teopust Y. lapsuna. [Ipeanocsinku BOSHUKHOBEHUS JapBUHU3MA. JKU3HB U
Hay4Has aedaresabHocTh Y. JlapBuHa.

JIBMKyIIue CHITBI HBOJTFOIIMH BUJIOB 110 Y. JlapBuHY (BBICOKast ”HTCHCHBHOCTE PA3MHOKEHUS
OpPTaHW3MOB, HACJIEJCTBEHHAsT H3MEHYHMBOCTh, OOpb0a 3a CyIIECTBOBAaHWE, €CTECTBEHHBIH U
HCKYCCTBEHHBIN OTOOD).

Odopmrnenne cuaTeTndeckoit Teopun 3Bomtonuu (CTD). HeliTpanbHas Teopus 3BOTIOIUH.
CoBpeMeHHasi SBOJIIOIIMOHHAST OWOJIOTHS. 3HAYEHHE IBOJIFOIMOHHOW TEOpPHH B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JleMoHCTpauu:

[Toptpetsr: Apuctorens, K. Jlunnen, XK. Jlamapk, 3. Cent-Unep, XK. Kroswe, Y. JlapBun,
C.C. Yerepukos, U.U. [lImaneraysen, . Xonxaein, [I.K. benses.

Tabmuubl 1 cxemsl: "Cucrema sxuBoil npupoasl (nmo K. Jlunnero)", "JlecTHHIIA KUBBIX
cymects (1o Jlamapky)", "Mexanu3m ¢hopMHpOBaHUS TPUCTTOCOOTIECHUHN Y PACTCHHI U KUBOTHBIX
(mo Jlamapky)", "Kapra-cxema mapupyta nyremectsus Y. Hapsuna", "Haxonku Y. /lapsuna",
"®opmel 60prOBI 3a cymiecTBoBanue", "Ilopoasl romy6eit”, "MHuoroobpasue KylabTypHBIX (opm
kanyctel", "Ilopoasl momamHuxX XHBOTHBIX', "Cxema o0Opa3oBaHuss HOBBIX BHJOB (mo Y.
HapBuny)", "CxemMa COOTHONIICHHS JBIDKYIIMX CHJI HBOMIONUK", "OCHOBHBIE TOJIOKEHUS
CUHTETHYECKOM TEOPUH IBOJIIOLMU".

120.7.2. Tema 2. MUKpO3BOJIFOIUS U €€ PE3YJIBTATHI.

[Momynsmust kak dieMeHTapHas eAuHHIa 3BOIONUU. COBpEeMEHHBIE METOMABI OICHKHU
TEHETUYECKOTO pazHoo0pasus U CTPYKTYpbI omyJisinuid. 3meHnenne reHo(oH 1a momyJIsaiuy Kak
JJIEMEHTApHOE HBOJIIOIMOHHOE SIBICHHE. 3aKOH reHeThudeckoro paBHoBecus J[x. Xapau, B.
Baitn6epra.

OneMeHTapHble (PAKTOPbl (ABWXKYIME CHJIBI) SBOMIOUMU. MyTalMOHHBIA IpoLecC.
Kom6unaruBHast u3aMeHYUBOCTb. J{peiid reHoB - cirydaiiHble HeHanpaBJIeHHbIE H3MEHEHHS YacTOT
aeneit B momymAuusax. OQdexT ocHoBarens. Murpamuu.  M3omAuus  momynsuui:
reorpaduueckas (IpocTpaHCTBEHHAas ), Ouoornyeckas (penpoayKTUBHAs).

EcrecTBeHHbIi 0TOOD - Hanpapstomuii Gpaxkrop sBosmonnu. @opMbI €CTECTBEHHOTO 0TOOpA:
OBUOKYLIUHM,  cTaOWiau3upyromui, paspbiBatoluil  (au3pyntuBHbli). [lomoBoit  otOop.
Bo3HMKHOBEHME U HBOJIIOLINS COLIMAIBHOTO IMOBEEHUS )KUBOTHBIX.

[IprcnocoOaeHHOCT, OpPraHU3MOB KakK pe3yJbTaT MHKpPOABOJIOLMU. Bo3HUKHOBeHHE
npucnocoOIeHn#t y opranu3mMoB. Apomopdo3sl 1 uanoagantanuu. [lpumeps npucnocobiaeHuit y
OpraHu3MoB: Mopdosorudeckue, (U3HOIOTHUECKHe, OHOXUMHUYECKUE, IOBEICHUECKHUE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykrypa. BumooOpa3oBaHume Kak pe3yibTaT MHKPOIBOIIOINH.
W3onauus - ximoueBod (akrtop BupooOpazoBanus. IlyTm u cmocoObl BHI000pa3oBaHUS:
ajyonatpudeckoe  (reorpaduyeckoe), CUMMIATpuyeckoe (IKOJIOTMYEcKoe), '"MrHoBeHHoe"
(monuruionan3anus, rudbpuanzanus). JmuTeasHOCTh SBOMIOLMOHHBIX POLIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.



Ponp o3BomonMOHHONW OWOMOTMHM B Pa3pabOTKE HAYYHBIX METOJOB COXpPaHEHUS
Omopa3HooOpaswsi. MUKPOIBOIIONUSA M KOIBOJIONHS TApa3sUTOB W HMX XO03s5eB. MeXaHU3MbI
(hopMUpoBaHHs YCTOWYMBOCTU K aHTUOMOTUKAM U CTIOCOOBI OOPHOBI ¢ HEH.

JleMoHCTpauu:
IToptpetsr: C.C. YerBepukos, 3. Maiip.

Tabnuuel u cxempl: "MyTtannonHas uaMenunBocts', "[lonynsaunonHast cTpykrypa Buja',
"Cxema mposiBIeHMs 3akoHa Xapau-BaituOGepra", "/IBwkymume cuibl  3BOJIOIMH",
"Oxonoruyeckas W30JALMS MOMyJIsAUuid ceBaHckoM openu", "['eorpaduueckas u30IALUA
JMCTBEHHUIIBI CHOMPCKON M JIMCTBEHHHUIBI Jaypckoit”, "IlonmyasiuoHHbIe BOJHBI YUCICHHOCTH
XUITHUKOB W JkepTB", "Cxema pelcTBHsI ecTecTBeHHOro otoopa", "dopmbl OOprOBI 3a
CylLllECTBOBaHME", "NHaycTpualibHbII MENaHu3M", "YKuBble uckonaemsie",
"IIokpoBHUTENBCTBEHHAs] OKpacka »KMBOTHBIX', "lIpemympexnaromas oOKpacka »KWUBOTHBIX',
"®usznonornyeckue agantanuu’, "IIprucnocob6IeHHOCTh OPraHM3MOB U €€ OTHOCHTENBHOCTB',
"Kputepun Bupa", "Bunsl-gBoiiHuku", "CtpykTypa Buga B npupone", "CnocoOsl
BupooOpazoBanus", "[eorpapuueckoe  BuA0OOpa3oBaHHME TpeX  BHJOB  JIaHAbIIEH",
"Oxonoruueckoe BumooOpazoBanue BuaoB cunwmi', "llomummouast pacrenwmii’, "KamycTHo-
peneunslii rubpua’”.

O6opynoBanue: repOapuu pacTeHUM, KOJUICKIIMA HACEKOMBIX, dydesa MTHUIl U 3BEeper ¢
OpUMEpaMU Pa3JInYHbIX MPHUCIIOCOOICHHM, Yyyena NTUIl U 3Bepeil pasHbIX BHUJOB, repdapuu
pacTeHuit OIM3KUX BUIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHnas pabora "BplsiBIIeHHe H3MEHYMBOCTH y 0co0eii ojiHOro Buaa".

Jlabopatopnast pabora "lIpucmocoOneHuss OpraHU3MOB W HMX  OTHOCHUTEJIbHAs
1esnecoodpa3HocTh".

Jlaboparopnas padota "CpaBHeHHUE BII0B 110 MOP(OIOTHIECKOMY KPUTEPHIO".
120.7.3. Tema 3. Makpo3BOIIOLUS U €€ PE3YJILTATHI.

MeTtoapl n3ydeHus: MakposBostonuu. [laneoHTonornyeckue METoAbl U3yUYeHHs! IBOJIOLINH.
Iepexoaubie GopMbl U GUITOTEHETUYECKHE PSI/IbI OPTaHU3MOB.

buoreorpaduyeckue MeTo 1bl 3yueHus 3Boonuu. CpaBHeHHE QIIOpPHI U (hayHbl MATEPUKOB
U oCcTpoBOB. buoreorpadpuueckue odmactu 3emian. BUabl-sHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKHUE W CPABHHUTEIBHO-MOP(OTOTUUECKHE METOMBI WM3YUYEHHUS SBOJIOIHH.
['eHeTnueckre MexaHU3MBbI DBOJIOLMU OHTOTEHE3a M IOSBJICHUS SBOJIIOLNMOHHBIX HOBIIECTB.
I'omosornyHele U aHaIOTUYHBIE OpraHbl. PyAMMeHTapHbIe OpPraHbl U aTaBU3Mbl. MOJIEKyISIpHO-
TreHeTUYeCKue, OHOXMMHUYECKMEe M  MaTeMaTHYeCKHe METOAbl HM3yYeHHUs  DBOIIOIUU.
I'omonornunsie renbl. COBpeMEHHBIE METOIBI ITOCTPOCHHS (PUIIOTEHETUIECKUX JICPEBHEB.

XpOMOCOMHBIC MyTallur U 5BOJIFOIHUA T'CHOMOB.

OO6mwme 3akOHOMEPHOCTH (TTpaBuiia) BOMOIUH. HeoOpaTUMOCTh IBOMIOIIMU. AdanTHBHAS
paauanus. HepaBHOMEPHOCTH TEMIIOB SBOJIIOIIHH.

JleMoHCTpauu:

IToprpersr: K.M. bap, A.O. Kosanesckuii, ®. Mrosep, 3. ['ekkens.



Tabnuner u cxemsl: "®dunoreHetnueckud psia nomaau”, "Apxeontepukc”, "3Bepo3yoObie
amepbl”, "Crerouedansl”, "Pununodursl”, "Cemennsle mnamnopoTHuku", "buoreorpaduueckue
306l 3emnu", "/lpeli¢p konTuHenToB", "Penmkthl", "HawaneHble cTammu 3MOpPHOHAIBHOTO
Pa3BUTHUS IO3BOHOYHBIX KUBOTHBIX'", "['OMONIOrMYHBIE U aHAJIOTUYHBIE Opranbl’, "PynnMenTsr"”,
"AtaBu3mbl", "XpomocoMHBIE HAOOpbl ueroBeka W ImmMIan3e", "[J1aBHbIE HarpaBlICHUS
sBostonun”, "OO01Me 3aKOHOMEPHOCTH DBOJTIOIHH .

O60py,ZLOBaHI/IeI KOJUUICKIINH, rep6ap1/11/1, MYJKH HUCKOINMACMbIX OCTATKOB OpPraHU3MOB,
MYJIKH T'OMOJIOTUYHBIX, AQHAJIOTHYHBIX, PYAUMCHTAPHBIX OpPraHOB W aTaBU3MOB, KOJIJICKIUH
HaCCKOMBIX.

120.7.4. Tema 4. IIpoucxoxaeHue U pa3BUTHE )KU3HU HA 3eMIIe.

HayuHble THNOTE3bl MPOMCXOXKICHHS >KM3HU Ha 3emie. AOHMOreHe3 M TaHCIEepMUS.
JloHayuyHbIe TIPEACTABJICHHUS O 3apOXACHUHM XKU3HHM (KpearmoHU3M). [ MImoTe3a MOCTOSHHOTO
CaMO03apOKJICHUs )KM3HU U ee onpoBepxkeHue onbitamu @. Penu, JI. Cnannanuanu, JI. [Tacrepa.
[TpoucxoxaeHue >kM3HU U aCTPOOUOJIOTHS.

OcHOBHBIE 3Tallbl HEOPraHUUYECKOM dBoMoNMM. [lnanerapHas (reosiornueckas) dBOITIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
OmnsiT C. Musiepa u I'. FOpu. O6pa3oBanue nonmmepoB u3 MoHomepoB. KoaliepBaTtHas runoresa
AWM. Omnapuna, runorte3a nepBuuyHoro OynpoHa JI. XonaeilHa, reHeruyeckas rumote3a [
Memnnepa. Pu6osumsi (T. Yek) u runoresa "mupa PHK" V. 'unbepra. opmupoBanue meMOpaH u
BO3HUKHOBEHHUE MPOTOKIIETKH.

I/ICTOpI/I}I 3eMiin " MCTOABI €€ UIYUCHUA. Hckomaembie OpTraHU4YC€CKUC OCTaTKH.
FGOXPOHOJ'IOFI/ISI )51 €C MCETO/BI. OTHOCHUTENLHAS n a0coJrroTHas TCOXPOHOJIOTHA.
FGOXpOHOHOTI/I‘{CCKaH [IKaja: 90HbI, 3pbI, ICPHUOABI, STIOXH.

HavanpHble sTanbel opranudeckoil sBomonuu. [losBaeHHe W 3BOMIONUS NEPBBIX KIETOK.
OBomonust MeTabonu3ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMEHHblE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor mnepBbix Ha 3emiie coobmectB. Crpomaronutsl. [Ipokapuotsl u
9yKapHOTBHI.

[Tpoucxoxaenue sykapuor (cuMOuoreHes). DBOJIOLHMOHHOE MPOUCXOXKJIEHHE BHUPYCOB.
[IpoucxoxxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  IpPYMII
MHOT'OKJICTOYHBIX OPTraHU3MOB.

OCHOBHBIE ATAIbI YBOJIIOIMH BBICIINX pacTeHuid. OCHOBHBIE apoMOp(o3bl pacTeHuii. Berxo
pactenuii Ha cymry. [losiBleHre CIOPOBBIX PACTEHHW W 3aBoeBaHHWEe WMH Cymnd. CeMeHHBIE
pactenus. [IpoucxoxaeHue HBETKOBBIX PACTEHHUIA.

OcCHOBHBIE ATambl JBOJIIOIUU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(}O3bl >KUBOTHBIX.
Bennckas ¢gayna. KemOpuiickuil B3pbIB - MOSBIEHUE COBPEMEHHBIX TUMOB. [lepBbie XOpaoBBIC
KUBOTHBIC. JKM3Hb B BOJIEC. DBOJIIOIMS MTO3BOHOYHBIX. [Iponcxoxkaenne ambuOuit U penTHIINA.
[IpoucxoxaeHne MiIeKONUTAIOMUX M ntull. [IpuHnun kmoueBoro apomopdosza. OcBoeHue
0EeCII03BOHOYHBIMHU 1 TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HM Ha 3emile 110 ApaM U IEPUOJAM: apXeil, MPOTEpO30ii, Mane0301, ME3030H,
KaifHOo301. O0111as XapakTepuCTHKa KJIMMaTa U reoJIoTH4eckux npoieccos. [losiBnenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTieoOpa3oBaHHE: €ro YCIOBHMsS W BIMSHUE Ha Ta30BbIi COCTaB
aTMocdepBhl.

MaccoBbie BBIMUPAHHUA - DKOJOTMYCCKHUEC KPU3HUCHI MPOILIOTO. HpH‘II/IHBI n CICACTBHUA



MaccoBbIX BbIMHUpaHHU. COBpEMEHHBINH SKOJIOTHYECKH KpU3HC, ero ocoOeHHocTu. [Ipobiema
coxpaHeHHus Onopa3zHooOpa3us Ha 3emIie.

CoBpeMeHHas cuctemMa opraHuyeckoro Mupa. IIpuHIunsl kKiaccuuKaluu OpraHU3MOB.
OcCHOBHBIE CUCTEMATUYECKUE TPYTIIBI OPTraHU3MOB.

JleMoHcTpanyu:

[Toptpersr: @. Penu, JI. Cnamnanuanu, JI. [lactep, N.M. Meunukos, A.J. Onapun, /.
Xonpgenn, I'. Memnep, C. Mumep, I'. FOpu.

Tabmumpt u cxemsl: "Cxema ombita @. Peau", "Cxema ombita JI. IlacTepa mo m3yueHuro
camo3apoxaeHus xu3HH", "Cxema ombita C. Mumnepa, I'. IOpu", "Oransl Heopranuueckomn
spommonuu’, "I'eoxpoHosiornyeckas mkana", "HadanmpHble 3Tambl OpraHUYECKON 3BOJOIUN',
"Cxema 00pa3oBaHus 3yKapHuoT rmyTeM cumOuorenesa", "Cucrema xuBoit npupoasl", "CtpoeHue
Bupyca", "Apomopdo3bl pacrenmii', "Punmodute", "OmHOKIETOYHBIE  BOJOPOCITH",
"MHuoroxknerounsle Bogopocian", "Mxu", "Ilanoporauku", "I'onocemennslie pacrenus”, "Oprassl
LBETKOBBIX pacreHuit", "Cxema pa3BUTHUs KUBOTHOTO Mupa', "ApoMopdo3bl >KHBOTHBIX',
"IIpocreiimme”, "Kumeunononoctueie", "Ilmockwe uyepBu", "Unenwucronorue", "PviObI",
"3emuoBoanbie", "lIpecmbikatommecs”, "lltuusl", "Miuekonuraromume", "Pa3ButHe XU3HU B
apxerckoil spe", "Pa3BuTne Xnu3HM B IpOTEepo30ickoi 3pe”, "Pa3BuTHe ®U3HU B M1AJI€030MCKON
ape", "Pa3zBuTme XHM3HM B Me3030McKoM dpe", "Pa3BuTme XKM3HM B KaWHO30MCKOW 3pe',
"CoBpeMeHHasI cUCTEMa OPraHUYECKOro Mupa'.

O6opynoBanue: TepOapuu pacTEHUW Pa3IMYHBIX OTAENOB, KOJUICKIIMM HACEKOMBIX,
BJIQKHBIE TIpemapaThl >KMBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM HWTJIOKOXKHX, CKEIEThI
IMO3BOHOYHBIX JXMBOTHBIX, Yyde€jla IITUL H 3Bepef/'1, KOJIJICKIINU OKaMeHeHOCTeﬁ, ITIOJIC3HBIX
HCKOTIAeMbIX, MYJISDKA OPTaHMYECKUX OCTATKOB OPTaHU3MOB.

Bupryansnas nabopatropnas pabota "MonenupoBanue omnbiToB Mumnepa-lOpu no
U3yUYEHHIO a0MOT€HHOT0 CHHTE3a OpPraHWYeCKHX COeIMHEHH B IepBUYHOI atMocdepe".

Jlabopatopnast paGora "M3ydyeHne u ONMHMCaHWE MCKOMAEMBIX OCTATKOB JIPEBHUX
OpraHu3MoB".

[TpakTuueckas pabora "M3yueHne ocoOeHHOCTEN CTPOEHHS paCTEHHUI pa3HbIX OT/EI0B".
[TpakTuyeckas pabora "V3yueHue ocOOEHHOCTEN CTPOEHUS MO3BOHOUYHBIX )KUBOTHBIX".
120.7.5. Tema 5. IIpoucxoxaeHnue 4eIOBEKa - aHTPOTIOTEHES.

Pa3nens! u 3agaun aHTpONoa0ruu. MeToibl aHTPOIIOIOTHH.

CraHOBJICHHE Hpe)ICTaBHeHI/Iﬁ 0 MPOUCXOXKICHUU YCIIOBCKA. Penurunosusie BO33pCHUA.
COBpeMeHHBIC HAay4YHBbIC TCOPUH.

CxoncTBo 4enoBeka € KMBOTHBIMH. CHCTEeMAaTH4YeCKOe TOJOKEHHE  YeJIOBEeKa.
CBuzeTenbcTBa CXOJACTBA 4YENOBEKA C JKMBOTHBIMHU: CPaBHUTEIBHO-MOP(OIOTUYECKHE,
sMOpuosIoTHYecKe, (U3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUYeCKne. OTIWYus YeJoBeKa OT
KUBOTHBIX. [IpIMOXO0KI€HHE U KOMILIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta ¥ BTOPOU CUTHAJIbHON CUCTEMBI.

JIBmxyiue cuibl ((hakTopbl) aHTPOIOreHe3a: Ouoornuyeckue, connaibabie. COOTHOIIEHNE
OHMOJOTrMYECKHUX U COLUAIBbHBIX (PAKTOPOB B AaHTPOIIOTE€HES3E.



OcHOBHBIE CTa UM aHTpoNoreHe3a. PaHHue yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYIIBI) U
paHHUE MOHTU[BI - O0IIME MPEAKU YeIOBEKOOOpa3HbIX 00€3bsiH U JItoJIeH. ABCTPATIONUTEKU -
JBYHOTHE INpPEIKU JIroAek. UenoBek ymernbld, MEepBbIE U3TOTOBJICHUS OpyAUM Tpyna. Uemnosek
MPSIMOXOJIALINI U MEepBBIM BBIXOJ Jtojel 3a npenensl Appuxu. Yenosek reinenbOeprekuii -
o0Imui peIoK HeaHIePTAIbCKOTO YEJIOBEKa M YeJIoBeKa pa3yMHOro. YenoBek HeaHJepTalbCKuit
KakK BHJ JIOJEH XOJOJHOIO KJIMMara. YeloBeK pa3syMHbIH COBPEMEHHOIO THIA, JIE€HHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTnka u najaeoreHOMHUKA.

DBOMIONHUS COBPEMEHHOr0 4YesoBeka. EcTecTBeHHBIN OTOOp B MOMYJALMAX YEIOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. IlonyasairoHHbIe BOIHBL, Apeiid reHOB, MUTpALUs U
"3¢pdext ocHOBaTENS" B MOMYJISIIIUSAX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacwl. IloHsatue o pace. bonbpmme pacel: eBporneouaHas (€Bpaszuiickas),
aBCTPAJIO-HETPOUIHAsA (PKBaTOpHalbHAs), MOHIOJIOM/IHAs (a3MaTCKO-aMepuKaHckas). Bpems u
NyTH paccelieHus 4YeloBeKa Mo IulaHere. EauHcTBO  yenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh pacu3Ma. [Iprucrnoco6ieHHOCTh YeloBeKa K pa3HbIM yCIIOBUSAM OKpY Karolen
cpensl. Biusinue reorpaduueckoit cpeabl u apeiida reHoB Ha MOpGOJIOTHIO U (DU3HOJIOTHIO
YesioBeKa.

MeXIUCIUIUIMHAPHBIE METOABl B (Qu3ndeckoil (OMONOTHYECKOM) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOTIOJIOTHSA M TAJCOAHTPONOJIOTHS ~ YEJIOBEUECKHX  TOIMYJISIUH.
buocouunaneHble  WccienoBaHUS ~— MPUPOABI  4YenmoBeka.  MccienoBaHuMe — KOSBOIIOLUU
OMOJIOrMYECKOr0 M COIMAILHOTO B UEJIOBEKE.

JleMoHCcTpauuu:

[Toprpetsr: Y. lapeun, JI. JIuku, 5.4. Porunckuii, M.M. I'epacnumoB.

Tabmumet u  cxembl: "Metonsl  anTpomonoruu”, "['oloBHOW MO3r uenoBeka',
"YenoBekooOpa3Hbie 00e3bsHbl", "Ckener udenoBeka M ckeneT mumnanze", "PyaumeHTsl u
ataBu3Mbl", "JIBmKymue Ccuibl aHTponoreHnesa', "DBOJIOIMOHHOE JApPEBO 4eloBeKa',

"ABcrpanonutek", "Henosek ymenbii", "Uenosek npsmoxomasmuit”, "/eHncoBCKkuil 4yenoBek',
"Heannepransisl", "Kpomanbonus!", "[Ipeaku yenoseka', "Irarbl 3BoIIOIUMHN YesnoBeka', ""Pacel
yeyioBeka'.

ObopynoBaHue: MyJIsHKH OKaMEHEJIOCTEH, MPeIMEeTOB MaTepHalbHON KyJIbTYphl MPEIKOB
4esoBeka, penpoaykin (hotorpadun) KapTHH ¢ MUGPOIOTHISCKUMU M OMOJICHCKUMU CIOKETaMU
MPOUCXOXKICHUS YeloBeka, (Gororpaduu HAXOJOK HCKOMAEMBIX OCTATKOB YEIOBEKa, CKElleT
YyeJloBeKa, MOJIeNb deperna 4YeloBeKa M yepera HIMMIaH3€, MOJEeNb KUCTH 4YeJOBeKa M KHUCTU
HIMMIIaH3€, MOJIEJIM TOpCca MPEJIKOB YETIOBEKA.

Jlabopartopnas pabora "N3yuenne ocoOOEHHOCTEH CTPOCHUS CKeJIeTa YeIOBEKa, CBA3aHHBIX
C IPAMOXOXKIeHHEM" .

[IpakTuueckas pabora "M3yyeHne S3K0I0rMUecKHuX aanTanuil yesoseka'.

120.7.6. Tema 6. Dkonorus - Hayka O B3aUMOOTHOLIEHUSAX OpPraHU3MOB U
HAJIOPraHU3MEHHBIX CUCTEM C OKPYKAIOLIEH CPesIOn.

3apoxieHue u pa3BuTHe 3KoJ0ruu B Tpyaax A. ['ymbonsara, K.®. Pynse, H.A. CesepriioBa,
3. T'ekkens, A. Tencnu, B.H. Cykauesa. Paznenst u 3amauu sxkonoruu. CBs3b SKOJOTHH C JPYTUMHU
HayKaMH.

Metoasl skonoruu. IloneBsie HaOMIOAEHNUA. DKCHEPUMEHTHl B AKOJIOTHUU: MPUPOAHBIE U



naboparopHele. MogenupoBaHue B dKOJIOTUU. MOHUTOPUHT OKPY>KAIOIIEH Cpelibl: JTOKATbHBIH,
PErHOHAIBHBIN U TJI00ATBHBIN.

3HAuEHUE HKOJIOTMYECKUX 3HAHUM AJI 4esloBEKa. DKOJOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBA3€H YeEJIOBEUECTBA C MNpUpoaod. POpMHpPOBAaHHE SKOJOTHYECKOW KYJIbTYpbl W
JKOJIOTUYECKON I'PAMOTHOCTH HACEJICHHUS.

JleMoHCTpauu:

[Toptpetsr: A. I'ymbonpar, K.®. Pynse, H.A. CeBepros, 3. I'ekkens, A. Tencnu, B.H.
Cykaues.

Tabnumer 1 cxembl: "Pazmensl skonorun", "Metoasl skonoruu”, "CxemMa MOHHTOPHHTA
OKpYKaroleu cpeanb’.

JlaGopatopHnas pabora "M3ydyeHue MeToJ0B FKOJIOTHUECKUX UCCIIeJOBaHU".
120.7.7. Tema 7. Opranu3msl U cpea OOUTaHHUSL.

Okosornyeckue  (GakTopbl W 3aKOHOMEpPHOCTH uX JeictBua.  Kiaccuduxanms
JKOJIOTMUECKUX  (akTopoB:  alOuoThyeckue, OWOTHYECKHEe, aHTpororeHHele. OOmue
3aKOHOMEPHOCTH JEeUCTBUS 3Konoruyeckux paktopos. [IpaBuno munumyma (K. [npenrens, FO.
JInbux). TonepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

AobunoTtnueckue ¢axtopbl. CBET Kak 3Kkojoruyeckuil gaxrop. JledcTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M MKUBOTHBIX IO
OTHOIIECHHUIO K cBeTy. CUrHanpHas posb cBeta. @OTOnepruoIn3m.

Temneparypa kak skosnoruueckuid ¢akrop. JlelicTBue TemmepaTypbl Ha OPIraHU3MBIL.
[loiiknnoTepMHbIE 1 TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHocTe Kkak skonornueckuit ¢akrop. Ilpucrnocobnenus pacteHuil K HOAAECpKAHHUIO
BojHOro Oamanca. Kiaccudukanus pacTeHud 1o OTHOIIEHHIO K Boze. llpucmocoGnenus
JKUBOTHBIX K N3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUS OpPraHW3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, MOYBEHHAs, TIyOMHHAs
MOATIOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XMMHYECKHE OCOOCHHOCTH Cpell OOMTaHUs
opraau3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX cpefax.

buonoruueckue purmel. Buemnue u BHyTpeHHUE puTMbl. CyTOUYHBIE M TOJUYHbBIE PUTMBI.
[IpucrnocobaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUH KU3HU.

XKuznennsie ¢opmbl opranusmoB. Ilonarue o xu3HeHHOU (opme. KuszHeHHble (HOPMBI
pacTeHMi: NepeBbs, KyCTapHUKHM, KyCTapHUYKH, MHOTOJETHHME TpaBbl, OJHOJETHHUE TPaBBI.
KuzneHHble QOpPMBI KUBOTHBIX: THUAPOOUOHTHI, T€OOMOHTHI, a’3poOUOHTHL. OcobGeHHOoCTH
CTpOEHUs 1 00pa3a KU3HU.

buotnueckue  daktopsl. Buasl OMOTHMYECKMX  B3aMMOAECUCTBMI:  KOHKYPEHLIHS,
XMIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koomneparys, MyTyalu3M, KOMMEHCAIN3M
(kBapTHpaHTCTBO, HaxyeOHuM4ecTBO). Herpoduueckue B3auMonelcTBUS  (TONMHYECKUE,
¢dopuueckue, ¢pabpuueckue). 3HaueHHE OMOTHYECKHUX B3aUMOJCHCTBUN Ui CYIECTBOBAHUS
OpraHU3MOB B cpejie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIFOUEHUSI.

JleMoHCcTpauuu:



Tabnuubl u cxeMmbl: "Dxonoruyeckue ¢aktopsl”, "CBeroBoil crekTp", "DKoJgoruyeckue
TPYIIIBI )KUBOTHBIX MO0 OTHOIIEHHUIO K cBeTy", "TermmokpoBHblie )KUBOTHBIE", "X 0JIOAHOKPOBHBIE
KUBOTHBIE", "Du3nomornyeckue agantanuud >KUBOTHBIX", "Cpenbl oOWTaHUS OpPraHU3MOB',
"buonoruueckue putmbl", "Kuznennsie Gopmsl pacrenuit”, "KuznenHnsie Gopmbl KUBOTHBIX",
"OKkocucTteMa MUPOKOJUCTBEHHOro Jeca", "ODkocucrema xBoiHoro neca", "llenu nurtanus",
"XuniauuectBo", "[lapazutuszm”, "Konkypenuus", "Cumbuos", "Kommencamuzm".

OO6opynoBanue: repOapuu pacTeHUl U JKUBOTHBIX, HPUCHOCOOIEHHBIX K BIMSHUIO
pPa3IUYHBIX  DKOJOTMYECKUX (aKkTOpoB, TIepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOWBBIE W TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHus, repbapuu U KOJUIEKIIUY TETI0T00MBBIX, 3MMOCTOMKHIX, MOPO30YCTONUNBBIX pacTEHUH,
yyyejga NTUI M 3Beped, repOapuu pacTeHWi, OTHOCALIMXCS K THrpoduTaM, KcepopuTam,
Me30(uTaM, KOMHAaTHBIE PACTEHUS IaHHBIX TPYIII, KOJUIEKIIMH dKUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax, TrepbapuM M KOJUIEKUMH pPACTEHHWH M JKUBOTHBIX, OOJaJalollUX YepTaMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCJIOBHM >KM3HHM, Tepbapuu M KOJUIEKLIUU
pacTeHuil U KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUIEKIIMU KUBOTHBIX, YUYACTBYIOLIUX B
Pa3IUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlaGopatopHnas pabota "BrlsiBIeHue npucrnocobaeH!i OpraHu3MOB K BIUSHUIO cBeTa'.

Jlabopatopnast pabora "BrigBieHme TPHUCTIOCOONEHWI OpPraHW3MOB K  BIUSHHUIO
TEMIEPATYPHI".

Jlaboparopnast pabGorta "AHaTOMHUYECKHE OCOOCHHOCTH pACTEHHWH W3 Pa3HBIX MECT
oburtanus".

120.7.8. Tema 8. DKkosiorus BUJIOB U MOMYJISIUH.

DKOJOTHYECKHE XapaKTePUCTUKU Tomyusiud. [lomymsiust kak Ouojorudeckasl cucrema.
Pons HeomHOpomHOCTH cpenbl, (U3HUECKHUX OapbepoB U OCOOCHHOCTEW OWOJIOTMH BHIOB B
(hopMUpOBaHUH MTPOCTPAHCTBEHHOMN CTPYKTYPBI MOMYJIAIMil. OCHOBHBIC MTOKA3aTEIH MOMYJIISIUH:
YHUCJIEHHOCTD, IIOTHOCTH, BO3pAacTHasA W IMOJIOBAs CTPYKTYypa, POXKAAE€MOCTb, IPHUPOCT, TEMII
pocTa, CMEpPTHOCTb, MUTPALIMSL.

Dkosorudeckas CTpykTypa nomyisudd. OlieHKa 4HMCISCHHOCTH mnonyisuuu. JluHamuka
HOMYJISIMY U €€ Peryssiiys. buotnuecknii moteHuan nonyasinuu. MoaeiaupoBaHue JUHAMUKA
nonynsuu. Kpuble pocra uuciaeHHoctd mnonyisiuuu. Kpuble BbDKUBaHUS. Perynsanus
YHUCICHHOCTU TMOMYJSIIUKA: poiib (PAKTOPOB, 3aBUCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJjoruveckue crpareruu BuaoB (r- u K-crparerun).

[Tonatue 006 »Kojoruueckoi Hume Buaa. MecrooOutanue. MHoOromepHas Mojeib
skonornyeckor Humm J[.M. XarumHcona. Pasmepsl skosnorndeckoil HumM. [loteHnmaneHas u
peannu30BaHHAs HUILIN.

Bun xak cucrema mnomynsnuii. Apeansl BUIOB. BUIBI M MX KW3HEHHBIE CTPATETHH.
DKOJIOTHYECKUE DKBUBAJIEHTEHI.

3aKOHOMepHOCTI/I IOBCACHUA H MI/IFpaHI/Iﬁ JKUBOTHBIX. bHonorndeckue WHBa3HH
qYyKCPOJHBIX BUIOB.

JleMoHCTpauu:

IToprper: .. XaTunHCOH.



Tabnuupl 1 cxembl: "DKOJOTHYECKUE XapakTepucTuku nomyssiuuu”, "IlpocTpaHncTBeHHas
cTpykTypa mnomynsuuu", "BospactHele nupamuabl mnonyisuuu”, "CKOpOCTh 3aceieHus
NOBEPXHOCTU 3€MJIM pa3inyHbIMu opranuzMamu”, "Mopens skonoruueckor Humwm J[.U.
XarynHcoHa".

Ob6opynoBanue: repOapuy pacTeHUN, KOJIJIEKIIUN KUBOTHBIX.
Jlabopartopnas pa6ota "[IpucrnocoOneHus ceMsiH pacTeHUN K pacceeHuto".
120.7.9. Tema 9. Dxonorust cooOIIECTB. DKOTOTUIECKUE CUCTEMBI.

CooOmiectBa opranu3zMoB. buoiieno3z u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMu B
OuoreHose.

Dkocucrtema kak oTkpsitas cuctema (A.Jl. Tencnn). @yHKIIMOHATIbHBIE OJIOKH OpPraHU3MOB
B DKOCHCTEME: MPOAYLEHTbI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH. Tpoduueckue
uenu u ceth. AbGuornyeckue O50ku sKocucteM. [louBbl U mibl B 3KocucteMax. Kpyrosopor
BELIECTB U ITOTOK SHEPTUU B IKOCUCTEME.

OcHoOBHBIE TTOKa3aTeNu dKOCUCTEMBI. buomacca 1 mpoayKiusa. DKOJIOTHYECKUe MUPaMUIbI
quces, OMOMacChl U SHEPTUH.

HanpaBiieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB - CyKiieccuu. [lepBuUHbIe M BTOPUYHbBIE
CYKIIECCUM W WX MPUYHHBIL. AHTPOIOTEHHBIE BO3JCHCTBUS Ha CyKieccud. KimmakcHoe
coo0rmiecTBo. bropasHooOpa3we ¥ MOJTHOTa KPYroBOPOTa BEMIECTB - OCHOBA YCTOWYHBOCTH
COOOIIIECTB.

[IpupoIHBIE S5KOCUCTEMBI.

AHTpOHOFCHHBIC 9KOCHCTCMBI. ATpOBKOCI/ICTCMa. AFpOLICHO3. Paznuuns MCKAY
AHTPOIIOTCHHBIMHU U ITPUPOJHBIMH SKOCHUCTEMAMMH.

VYp6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opozackas ¢iopa u dayHa.
CunaHTpomnuzanus ropojckoi ¢ayHbl. buonornueckoe ¢  XO3SHCTBEHHOE 3HAuY€HUE
arpo3KoCHCTEM U YPOOIKOCUCTEM.

3aKOoHOMEPHOCTH (DOPMHUPOBAHHS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B DKOCHUCTEMAX.
[IepeHoc sHepruu M BEWIECTB MEXKIY CMEXKHBIMU SKOCUCTEMAMH. Y CTOMYMBOCTH OPraHU3MOB,
MOIMYJISILHUI U 9KOCUCTEM B YCIOBUAX €CTECTBEHHBIX U @HTPOIIOT€HHBIX BO3JICHCTBUIA.

MeTo10510T1s MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOI'€HHBIX SKOCUCTEM.
JleMoHCTpauu:
IToptper: A 1. Tencan.

Tabmuier 1 cxemul: "CTpykTypa OmoreHo3a", "DkocHcTeMa IIMPOKOJMCTBEHHOroO jeca"

b

"Oxocucrema xBoWHOro nueca", "@®yHKIMOHAJIbHBIE TIPYyNIbl OPraHU3MOB B JKocHcTeMe",

"Kpyrosopor BemectB B »dxocucreme", "llenm nuranmst (mactOuinHasg, AeTpuTHAs)"

2 b b

"Dxonoruyeckas nupamuaa uyucen', "Dkomorndeckas nmupamuaa omomMaccer”, "DKomoruueckas

nupamuaa saeprun”, "OopazoBanue 6oxota", "Ilepsuunas cykueccus", "Boccranosiienue jgeca

2 9

nocie noxapa', "Oxocucrema ozepa", "Arpouenos", "KpyroBopor BelecTB U OTOK HEPTUU B

arporenose", "[Ipumepsr ypboskocuctem".



Ob6opynoBaHue: repbapu pacTeHUH, KOJJIEKIMM HACEKOMBIX, Yydesia ITHUI[ U 3Bepeil,
rep6apuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHHI, aKBapUyM KaK MOJIENb SKOCUCTEMBI.

[TpakTuyeckas padorta "M3ydenue u onucanue ypooIKOCUCTEMBI".

Jlaboparopnast padota "M3ydenne pa3zHOOOpa3usi MEITKHX MOYBEHHBIX UYJICHUCTOHOTHX B
pa3HBIX PKOCHCTEMAX .

Okckypeust "OKCKypcus B THINMYHBIA OuoreoneHo3 (B aAyOpaBy, Oepes3HsSK, €IbHUK, Ha
CYXOJIOJIbHBIN WM MOWMEHHBIH JIyT, 03epo, 00710T0)".

DKkckypeus "DKCKypcHsl B arpodKOCHCTEMY (Ha MoJIe WIX B TEIUIMYHOE X035HCTBO)" .
120.7.10. Tema 10. buocdepa - rmodanbHas FIKOCUCTEMA.

buocdepa - obmemnanerapnas o6ojouka 3emMiid, TAE CYMIECTBYET WM CYIIECTBOBaIa
xu3Hb. Pa3Butne npeacrasnenuii o ouochepe B Tpynax J. 3tocca. Yuenue B.M. BepHanackoro o
6uocgepe. Obmactu 6uochepsl u ee coctas. JKupoe BemecTBo Ouocdeps! 1 ero GyHKINU.

3aKOHOMEPHOCTH CylecTBOBaHMs Ouocgepbl. OcobeHHOCTH OHOochephl Kak I100anbHOI
sKkocucTembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemecTts U
OMOreoXMMHUECKUE IUKIBI (Yriiepoaa, a3ota). PUTMUUHOCTS siBIIeHUI B Grocdepe.

3onanbHOCTh 6uocheprl. [lonsTue o Ouome. OCHOBHbIE OMOMBI CYIIH: TYHJIpPa, XBOMHbBIE
jeca, CMEUIaHHbIE U IIMPOKOJUCTBEHHBIE JIECA, CTEIU, CaBaHHBI, IIyCTHIHHU, TPOIIUYECKUE JIECa,
BBICOKOTOphs. KiMMar, pacTuTeNnbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa 1 GYyHKIHUS )KUBBIX CHCTEM, OIIEHKA UX PECYpCHOI0 MOTeHIHaa U OuochepHbIx
GbyHKIU.

JleMoHCcTpauuu:
[Toptpetsr: B.W. Bepnanckuit, 3. 3rocc.

Tabnuner u cxemsl: "T'eocdepst 3emmn", "Kpyrosopot azora B mpupoje”, "Kpyrosopor
yriepoaa B npupoze”, "Kpyrosoport kuciopoaa B npupoae"”, "KpyroBopor Boasl B npupoje",
"OcHoBHble Ouombl cymu", "Knumatndeckue nosica 3emnu"", "Tynnpa", "Taiira", "CmemanHbIii
nec", "llupoxonucteennsiii iec", "Crenp", "CaBanna", "I[lycteins", "Tponnyeckuii nec'.

ObopynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.
120.7.11. Tema 11. YenoBek u okpy»aromias cpea.

DKoJIOTHYEeCKHe KPU3UChl M HMX MpUYMHBL. Bo3sneiictBue dvenoBeka Ha Ouocdepy.
3arpsizHeHue BO3IyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHue BOJHOU cpebl. OXpaHa BOJHBIX
pecypcoB. Pa3pymenne noussl. OXpaHa IOYBEHHBIX pecypcoB. Mi3MeHeHne kiaumara.

AHTpOTIOTEHHOE BO3/ICHCTBHE HA PACTUTEIBHBIN U )KUBOTHBIN Mup. OXpaHa paCTUTEIHHOTO
U JKUBOTHOrO Mupa. OCHOBHBIE MNpPUHIMUMBI OXpaHbl mpupozbl. Kpacubsie kuuru. Ocobo
oxpansiemble nipupogHbie Tepputopun (OOIIT). borannyeckue caapl ¥ 300J0THYECKUE MTAPKH.

OcCHOBHbBIE MPUHLUIIBI YCTOHYMBOTO PAa3BUTHS YEJIOBEUECTBA M MPUPOAbI. ParroHansHoe
MPUPOIONOIB30BaHNE M COXpaHEHHE OHOJIOTHYEecKOoro paszHooOpasus 3emin. OOmue
3aKOHOMEPHOCTH IJI00ATBHBIX 3KOJIOIMYECKHX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
" €ro BEPOATHBIC MMOCIICACTBUA.



Pa3BuTre METO0B MOHUTOPUHTA PA3BUTHUSL ONTACHBIX TEXHOTEHHBIX MPOIIECCOB.
JleMoHCTpauu:

Tabnuubl u cxemsl: "3arpsznenue armochepst”, "3arpsznenue ruapochepst”, "3arps3Henue
nouBsl", "[lapaukoBerii ddext", "Ocobo oxpaHsembie MpUpPOAHBIE Tepputopuu', "Momgenu
yIpaBisieMoro Mmupa'.

O6opynoBanue: ¢dororpadun OXpaHIEMBIX PACTEHUH € J>KUBOTHBIX KpacHOW KHUTH
Poccuiickoit @enepanuu, KpacHoi kHUTH pernosa.

120.8. MNnaHupyemble pe3ynbTaTbl OCBOEHUSA NporpaMmmMmbl NO 6MONOrMu Ha
YpPOBHe cpeaHero obwero obpasoBaHus.

120.8.1. ®I'OC COO ycranapnuBaeT TpeOOBAHHUS K pe3yJIbTaTaM OCBOSHHS 00YHYarOIUMHUCS
MpOrpamMM CpeHero odmiero 00pa3oBaHus: IMYHOCTHBIC, METAIIPEIMETHBIEC U TIPEIMETHBIE.

B cTpykType JMUHOCTHBIX pe3yJIbTaTOB OCBOCHHUS MPOTPaMMBbl 10 OMOJIOTHH BbIIEIECHBI
CIIEyIOIIME  COCTABJIAIOIIME: OCO3HAHME OOYyYarolIMMHUCA  POCCUHCKOM  Tpa)KIaHCKON
UJIGHTUYHOCTU - TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOINpPEAETICHHUIO,
HAIMYME€ MOTHBAIlMM K OOYYCHHIO OHWOJIOTHH, IeJCHANPABICHHOE pa3BUTHE BHYTPEHHUX
yOexXIeH!I JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULIUN Pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTH U CITOCOOHOCTH 00YYarOIIUXCsl PYKOBOJICTBOBATHCS B CBOCH
JeSITeIbHOCTH IIEHHOCTHO-CMBICTIOBBIMHM YCTAHOBKaMM, MPUCYIIMMHU CHCTEME OMOJIOrMYECKOTrO
00pa3oBaHMs, HATMYHE TIPABOCO3HAHHS YKOJIOTHUECKOH KYJIBTYPHI, CIIOCOOHOCTH CTaBUTH IIEH U
CTPOUTH >)KU3HEHHBIE TIAHBI.

120.8.2. JIuuHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOrPaMMbI MO OMOJOTHM JOCTHUTAIOTCA B
€IMHCTBE Y4YeOHOH M BOCIUTATEIbHON JEATENILHOCTH B COOTBETCTBUU C TPaJUIMOHHBIMU
POCCUICKMMH COLMOKYJIbTYPHBIMH, NCTOPHUYECKUMHU U JYyXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSAMH,
OPUHATHIMH B OOIECTBE MpaBUJIaMU M HOPMAaMHU IOBEAEHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHHUs, CAMOBOCIIMTAHUS U CaMOPA3BUTHs, PA3BUTHs BHYTPEHHEHN IMO3MIMM JIUYHOCTH,
NaTPUOTHU3MA U YBAXKEHUS K 3aKOHY U IIPABOIOPALKY, YEIOBEKY TPyAa U CTaplIeMy ITOKOJICHUIO,
B3aMMHOIO YBa)KE€HHS, OEpEKHOr0 OTHOMIEHHMS] K KYyJbTYpPHOMY HACJIEIUI0 U TPaTULUSIM
MHOTOHAllMOHAJIBHOTO Hapoaa Pocculickoint @enepauuu, Npupoae U OKpYKarollen cpee.

120.8.3. JIuyHOCTHBIE pe3yibTaThl OCBOEHMs yueOHOro mpeamera "buonorus" HOMKHBI
OTpa’kaTb TOTOBHOCTb M CIIOCOOHOCTH OOYHYaIOLIMXCS PYKOBOJICTBOBAThCS C(HOpMUPOBAHHOM
BHYTPEHHEN TO3WLMENH JMYHOCTH, CUCTEMOM II€EHHOCTHBIX OpHEHTAlWW, IO3WTHBHBIX
BHYTPEHHUX YOEXICHHUH, COOTBETCTBYIOIIMX TPAJAULIMOHHBIM IIEHHOCTSIM POCCHICKOIO
oOuiecTBa, paclIMpeHHe XXU3HEHHOTO OMNbITa U OIbITa JEATENLHOCTH B IPOLIECCe peaan3aluu
OCHOBHBIX HalpaBJIEHUI BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHCIIE B YAaCTH!

1) rpax/1aHCKOrO BOCIIUTAHUS:

C(OPMHPOBAHHOCTh  TPAKIAHCKONH TO3UIMH  OOy4Yaromerocs Kak aKTHUBHOTO W
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX TpaB M OOsS3aHHOCTEH, yBak€HHE 3aKOHa U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTH IIPpU CO3MaHUHN yLIGGHLIX IIPOCKTOB,
PEICHNN y‘-Ie6HI)IX " IO3HaBAaTCIIbHBIX 3a/ia4d, BBIINIOJTHCHUHN OMOJIOrHYECKUX OKCIICPUMCHTOB;,



CIOCOOHOCTh  OMpPENAEATh COOCTBEHHYIO TO3MIHMIO IO OTHOIICHUIO K SIBJICHUAM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMCHUC YUUTBIBATH B CBOUX HeﬁCTBHHX HCO6XO,Z[I/IMOCTL KOHCTPYKTHBHOT'O B3aHMOHeﬁCTBHH
J'IIO}IGﬁ C pa3sHbIMU y6e)KJIeHI/I$IMI/I, KYJbTYPHBIMU HEHHOCTAMU U COMATIBHBIM IMOJIOKCHUCM,

FOTOBHOCTHL K COTPYAHHUUYCCTBY B IMPOHCCCC COBMCCTHOI'O BbIITOJIHCHUA y‘-Ie6HBIX,
MMO3HAaBATCJIbHBIX W HCCICAOBATCIIBCKUX 3aJdad, YBAXHUTCIBHOI'O OTHOMICHHUA K MHCHUIO
OIIIIOHCHTOB IIPpU 06CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO COZACPIKaHUA,

TOTOBHOCTH K FYMaHHTapHOﬁ n BOHOHTepCKOﬁ JACATCIIBHOCTH,
2) MaTpUOTUYCCKOT'O BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TPAXKIAHCKON MICHTUYHOCTH, TATPUOTU3MA, YBAKEHHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH nepen PoauHONM, ropiocTh 3a CBOW Kpail, CBOIO
Ponuny, cBOM S3BIK M KYJIBTYPY, IPOIUIOE U HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K IIPUPOJHOMY HACIIEAMIO U TAMATHUKAM IIPUPOBL, JOCTUKEHUAM
Poccnn B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/JIE;

CIIOCOOHOCTH OLICHMUBATDb BKJIAa/] pOCCPIfICI(PIX YUYCHBIX B CTAHOBJICHUC U PA3BUTHC 6I/IOJ'IOFI/II/I,
MOHUMAHUs 3HAYCHUsA OWOJOTMH B IIO3HAHHMH 3aKOHOB npupoabl, B XHN3HHU YCJIOBCKa U
COBpPCMECHHOT'O 06I_I_ICCTB3.;

H}IeﬁHafI Y6e)K)IeHHOCTI), TOTOBHOCTDH K CIIY>XCHUIO M 3alllUTE OTe‘IeCTBa, OTBECTCTBCHHOCTH
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
OCO3HAaHME AYXOBHBIX LIECHHOCTEN POCCUMCKOr0 HAPOa;
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO TTOBEACHUS;

CIIOCOOHOCTH OICHUBATHL CUTyallulO U IPUHHUMATL OCO3HAHHBIC PCHICHUA, OPUCHTUPYSACH HAa
MOpPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HAHUC JINYHOTI'O BKJIaJda B TIOCTPOCHUC YCTOﬁqHBOF (V) 6y,£[yU.ICTO;

OTBC€TCTBCHHOC OTHOMICHUC K CBOMM POAUTEIAM, CO3JaHUIO CEMBbU HA OCHOBE OCO3HAHHOTI'O
IIPUHATHUA LICHHOCTEH CeMENHOM )KU3HU B COOTBETCTBUM C TpagulusaAMU HApOJAOB POCCI/II/I;

4) 5CTeTUYECKOTO BOCITUTAHMUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAsi 3CTETUKY OBbITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHUMaHHE YMOLIMOHAIBHOI'O BO3/IEHCTBUS JKUBOI mpupoabl U €€ ICHHOCTH,

FOTOBHOCTb K CAaMOBBIPAXCHUIO B pPa3HbIX BHAAX MCKYCCTBa, CTPEMIJICHUC IIPOSABJIATH
Ka4ycCTBa TBOp‘ICCKOﬁ JIMYHOCTH,

5) du3nyeckoro BOCIIUTAHMUS:

IMOHUMAHHC U pCain3alus 3JO0pOBOTO U 0€30I1acHOr0 06pa3a KHN3HHU (3,£[OpOBOC IIUTAaHUC,



COOIOZICHHE TUTUEHHUYECKUX MPAaBWI M HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHA M OT/BIXA,
perynspHas (u3MYecKas aKTHUBHOCTH), OEpPEeXHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PM3UYECKOMY H IMICUXHUYECKOMY 37I0POBBIO;

IMOHUMAaHHUC TCHHOCTU TIIpPaBHUJI HHAWBHUAYAJIbHOIO H KOJUICKTHUBHOI'O 0e30macHoOro
IMOBCACHHA B CUTYyAlIUAX, YTPOKAOIINX 310POBbIO U ) KU3HU HIOﬂCﬁ;

OCO3HaHUE TMOCIEICTBUN W HENPUSATHS BPEAHBIX NPUBBIYEK (YMOTpeOIEHUs aJIKoroJs,
HapKOTUKOB, KypPEHHUs);

6) TpyJIOBOTO BOCIIUTAHUS:
TOTOBHOCTH K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTH K aKTUBHOMU JACATCIIbHOCTH TEXHOJIOTHISCKON U COHHaHBHOI)'I HAIpaBJICHHOCTH,
CIIOCOOHOCTH HHULIUHUPOBATH, INIAHUPOBATH U CAMOCTOATCIIBHO BBIMIOJIHATD TAKYI0 ACATCIIbHOCTD,

WHTEpPEC K pa3IuuHbIM cdepam mpodhecCHOHATBHON eATeTbHOCTH, YMEHHUE COBEPIIAThH
OCO3HAHHBIN BBIOOP OyayIeil nmpodeccun u peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIIaHbL;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHHIO M caMOOOpa30BaHHUIO Ha MPOTSKEHUHU BCel
KHU3HH;

7) SKOJOTUYECKOTO BOCIIUTAHUS

9KOJOTHYCCKH uenecoo6pa3H0e OTHOIICHHUEC K NPHUPOAC KAK MCTOUHHUKY KHM3HU Ha 3CMJ'IC,
OCHOBC €€ CyHICCTBOBAHM,

IMMOBBIIICHHUEC YPOBHA 3KOJIOTHYECKOM KYJbTYPBbI: HpI/I06peTCHI/Ie OIlbITa IIJIAHUPOBAHUA
IIOCTYIIKOB M OLI€HKHU MX BO3MOKHBIX HOCJ'IG)ICTBI/II\/'I JJIA Opr>1<a}0me1‘/'I CpCanl;

OCO3HAHHE TTI00AIBLHOIO XapaKTepa 3KOJIOTHICCKUX HpO6HCM u HyTeﬁ HUX PCIICHUA,

CIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble MpPU U3YyUYEHUH OMOJOTHH 3HAHUS U YMEHUS
IpU PEUICHuH TpoOJieM, CBSI3aHHBIX C PAalMOHAIBHBIM MPUPOJIONOIB30BaHUEM (COOIIIOCHUE
IIpaBHuJI MOBCACHHUA B IPHUPOAC, HANPABJICHHBIX Ha COXPAHCHUC PABHOBECHUA B J3KOCHCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);

AKTHUBHOE HENPUATHE NEHUCTBHUW, NPUHOCSIIIMX BpEI OKpYKaroUed NPUPOAHOU cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JIEMCTBUN U MPEAOTBPAILLATh UX;

HAJIMYME Pa3BUTOTO HKOJOTHMYECKOIO0 MBILUIEHUS, DKOJOTHYECKOW KYJIbTYpPhl, OIIBITA
JIEATEIIbHOCTH  DKOJOTMYECKOM HAINpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaThCSI HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIBHOW IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPAKTUYECKOU IEeSATEIbHOCTH SKOJIOTMYECKON HATPaBIECHHOCTH;

8) HEHHOCTH HAYYHOT'O ITO3HAHUA:

C(OPMHPOBAHHOCT,  MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKM U OOLIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha JMalore KyJjbTyp,
CTIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIETYPHOM MHPE;

COBCPUICHCTBOBAHUC SI3BIKOBOM M UMTATEIbCKOM KYJBbTYPBI KaK CPpCACTBA B3aHUMOJEHCTBHUSI
MCXKIY JOAbMHA U ITIO3HAHUA MHUPA,



NOHUMaHHE CHeU(PHUKN OHMOJIOTUM KaK HAyKH, OCO3HAaHUS €€ poJid B (POpMUPOBAHUU
PalLMOHAIBHOIO HAyYHOT'O MBIIUICHHS, CO3JaHUN LIEJIOCTHOTO MPEICTABICHHS 00 OKPYKaoILIEM
MHpe KaKk O €IMHCTBE NPUPOABI, YeNOBEeKa U OO0IIecTBa, B TO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHnu NpobieM COXpaHeHUsl IPUPOTHOTO PaBHOBECHS;

yOeX/IeHHOCTh B 3HAYUMOCTH OMOJIOTMM JIi COBPEMEHHOW HUBWINM3ALMU: 00ECIeUeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHble IpoOaeMbl pa3BUTHS YEJIOBEUECTBA, OUCKA IMyTeH BbIX0J1a U3 II100aIbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHHH OHOJOTMYECKHX 3HAHHWM B IENAX MOBBILIECHUS 00IIei
KYJIBTYpbl, €CTECTBEHHO-HAyYHOW TIPAaMOTHOCTHM KaK COCTAaBHOW dYacTu (YHKIHOHAIHHON
IrPaMOTHOCTH O0yuaroumxcs, GopMUpyeMOil pu U3y4eHUU OUOJIOTHH;

IMOHUMAHHUEC CYIIHOCTU MCETOAOB IIO3HAHUHA, HCIIOJIb3YCMBIX B CCTCCTBCHHBIX HaAyKaX,
CIIOCOOHOCTH HCITOJIB30BaTh MmoJIyda€MbIC 3HAaHHUA [JId aHajlin3a | OOBSACHEHUS SBJICHUUI
OKpYKaromero Mupa " IIPpOUCXOAANMX B HEM HBMCHCHHﬁ, YMCHHUC NCJIATh 000CHOBaHHBIE
3aK/IIIOYCHHUA Ha OCHOBC HAYYHBIX (i)aKTOB U HUMCIOHNIUXCA AOaHHBIX C MLCJIBIO IMOJYUYCHUA
AOCTOBCPHBIX BHIBOOOB;

CITOCOOHOCTh CaMOCTOSTEIBHO MCIIOJIb30BaTh OHMOJIOTHMUECKHE 3HAHMS IJi1 pCeHICHUSA
npo6neM B PCAJIbHBIX JKU3HCHHBIX CUTYyallHUAX;

OCO3HAaHUEC LCHHOCTHU Haquoﬁ JACATCIBbHOCTH, TOTOBHOCTE OCYHICCTBIIATH MPOCKTHYIO U
HCCICAOBATCIIbCKYIO ACATCIIbHOCTD HHANBUYAJIBHO U B I'PYIIIIC,

TOTOBHOCTh U CIIOCOOHOCTb K HEIPEPBIBHOMY OOpa30BaHMIO U CamMOOOpa30BaHUIO, K
aKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHMM IO OHOJOTMH B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

120.8.4. B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS O0YYarOIIMMUCS
MporpaMMBbl  CcpeaHero  oOmero oOpa3oBaHUsT y  OOYyYalOIIUXCS  COBEPIIECHCTBYETCS
SMOLMOHAIbHBIN HHTEIUIEKT, IPEATNOoIaralonui chopMupoOBaHHOCTb:

CaMOCO3HaHH:A, BKJIIOYAaOIICTO CIIOCOOHOCTh ITOHHMATh CBOE OMOIMOHAJIbHOC COCTOSIHHEC,
BUJCTDH HAIIPABJICHUSA PAa3BUTUA COOCTBEHHOI AMOIIMOHAILHOM C(I)epBI, OBITh YBCPCHHBIM B 0666;

caMOpEeryJIMpPOBaHUs, BKIIIOUAIOIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHHE, CIIOCOOHOCTh aJallTHPOBATHCS K SMOIIMOHAIBLHBIM U3MEHEHUSM U POSIBIATH
TMOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHCﬁ MOTHBAIIUU, BKJIIO‘-IaIOH_[eﬁ CTPECMIJICHHUEC K OOCTHXKCHUIO LCJIU U YCIICXY,
OINITUMU3M, HHUIIUATUBHOCTb, YMCHHUC }IeﬁCTBOBaTL, UCXoasa U3 CBOUX BOSMO)KHOCTeﬁ;

OMIIaTHUu, BKJIIO‘I&IOH.ICI\/'I CIIOCOOHOCTh TOHUMATH OMOIHUOHAJIIBHOC COCTOSHUC [JOPYTIUX,
YUUTBIBATE €ro IMIpH OCYHIECTBICHUN KOMMYHUKAIHUU, CIIOCOOHOCTh K COYYBCTBUIO U
COIICPCIKNBAHUIO,

COIMAJIBHBIX HAaBBIKOB, BKJIFOYAKOIIIMUX CIIOCOOHOCTH BBICTpanBaTh OTHOWICHUA C APYTUMU
JIOAbMU, 3a6OTI/ITBCSI, HOPOABJIATH HHTCPEC U pa3pClliaTh KOH(I)J'II/IKTLI.

120.8.5. MeranpenMeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpeamera '"buomorus"
BKIIIOYAIOT: 3HAUUMBIE 17151 GOPMUPOBAHUS MEPOBO33PEHHS 00yUaIOIIUXCSI MEKTUCITUTLINHAPHBIE



(MexXnpeaMeTHbIe) 00LIeHaAYYHbIE TOHATHUS, OTPAXKAIOIIUE 1IEJTOCTHOCTh HAyYHON KapTUHBI MUpa
U crienru UKy METO/I0B MO3HAHHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHs,
SBJICHHE, MpOIecC, CUCTeMa, HAay4HbIM (aKT, MPUHLUM, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCleJOBaHNEe, HAOIIOJeHNE, U3MEpPEHUE, SKCIEPUMEHT M Jpyrue); yHUBEpcajbHbIE
yueOHble JeicTBUs (MO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PEryJIATUBHBIE), 00eCreunBaroye
(dhopMupoBaHre (QYHKIIMOHAIBHON I'PaMOTHOCTH M COLIMAJIbHOM KOMIIETEHIMU OOYy4YaroIuXcs;
CHOCOOHOCTh o0yyaromuxcs UCIIOJIb30BAaTh OCBOEHHBIE MEXIUCLIUIUIMHAPHBIE,
MHPOBO33PEHUYECKHNE 3HAHUS M YHUBEpCaJbHble Yy4eOHble IEHCTBUS B IO3HABATEIBHOU U
COLIMAJIbHOW MTPAKTHKE.

120.8.6. B pe3ynbrare u3ydeHusi OMOJIOTUHA HA YPOBHE CpPeAHETO 001ero oOpa3oBaHus y
oOyudaromierocss OyayT chopMupoBaHBl MO3HABATEIbHBIC YHUBEPCAIIbHBIE yueOHBIE EHCTBUS,
KOMMYHHUKAaTHUBHBIE YHUBEpCaJIbHble Y4YeOHblEe JAEWCTBUS, pEryIsTUBHbIE YHHUBEpCaJIbHBIE
ydeOHbIe JeHCTBHsI, COBMECTHAS IEATEITHHOCTb.

120.8.7. MeramnpenMeTHble pe3yJbTaTbl OCBOEHHUS MPOTPaMMbl CpPEAHETOo OOLIETro
00pa30BaHus TOJKHBI OTPAXKATh!

120.8.7.1. OBnagenre yHUBEpCATHHBIMH YIEOHBIMH ITO3HABATEIHHBIMH JICHCTBUSIMHU:
1) 6a3oBbIC JTIOTHYECKUE ACHCTBHUS:

CaMOCTOSITENILHO ()OPMYJIMPOBATh U aKTyaJIM3UpOBAaTh NpoOJIeMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh MIPU OCBOCHUH 3HAHUM MPUEMBI JIOTMUECKOr0 MBIIUICHHS (aHAIM3a, CUHTE3a,
CpaBHEHMs, Kiaccu(UKAK, OOOOIIEHUsS), PACKPbIBAThb CMBICI OMOJIOTMYECKUX MOHATUIN
(BBLIENSATH UX XapaKTepHbIE PU3HAKH, YCTAHABINBATh CBSA3H C APYTUMHU MOHITUSIMHU);

OMPCACIIATL HCIIN HACATCIBHOCTHU, 3alldaBas IMapaMCTpbl W KPUTCPUU HUX HJOCTHUKCHUS,
COOTHOCHUTD PE3YyJIbTAThl ACATCIBHOCTU C IOCTABJICHHBIMU LICIISIMUA

UCTOJIb30BaTh OMOJIOTUYECKUE MOHATUS AN OObSACHEHHS (PAKTOB U SBJICHUH >KHUBOM
MIPUPOJIBI;

CTPOMTb JIOTUYECKHUE PACCYKICHUS (MHyKTUBHBIE, 1€ TyKTUBHBIE, 10 aHAJIOTUN), BBIABIATh
3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBJIICHUSAX, (OPMYJIHUPOBATH BBIBOABI U
3aKJIIOYEHUS;

IMPUMCHATE CXEMHO-MOACIIBHBIC CPEACTBA JIA MPEACTABJICHUA CYHICCTBCHHBIX CBsA3CH M
OTHOIIICHUN B HU3Yy4aCMbIX OMOJIOTHYECKUX O6’BCKTaX, a TaKXKe HpOTHBOpC‘{I/II‘;I pa3Horo poza,
BBIABJICHHBIX B Pa3JIMYHbIX I/IH(i)OpMaHI/IOHHI)IX HCTOYHUKAX,

pa3pabaTbIBaTh IUIaH pEIIEHUs TPOOIEMBI C YUETOM aHAIN3a UMEIOIIUXCS MaTePHAIbHBIX U
HEMATEpPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPCKTUBBI B ACATCIIBHOCTb, OLCHUBATH COOTBCTCTBUC PC3YJILTATOB IICJIAM,
OIICHUBATh PUCKHU HOCHe}ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHHUPOBATh U BBHIMOJMHATH pPa0OTy B YCIOBUAX PEATbHOT0, BHUPTYyalbHOTO U
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPCATUBHOC MBIIIJICHUC IIPU PCIICHUU KU3HCHHBIX HpO6JICM;



2) 0a3oBbIC HCCIeI0BaTeIbCKUE NCHCTBUS:

BJIaJJ€Th HaBbIKaMH y‘-Ie6HO-I/ICC.]'Ie)IOBaTeJ'IBCKOI\/II u HpOGKTHOﬁ JACATCIbHOCTH, HaBbIKaMU
Pa3spCIICHUA HpO6JlCM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IMOUCKY MCETOJ0B
PEIICHHUA MPAKTHYCCKUX 3a1a4, IPUMCHCHHUIO Pa3JINYHbIX MCTOAOB IMO3HAHUSA,

UCIIOJIB30BaTh DPA3JIMYHbIC BUIBl JCATEIBHOCTH II0 IIOJIYYEHHUIO HOBOIO 3HAHMS, €ro
WHTEpIIpETAINH, PEeOoOpPa30BaHUIO M NMPUMEHEHUIO B Y4E€OHBIX CUTyalUsiX, B TOM 4YHCIE MpU
CO3JIaHMH YUEOHBIX M COIIMATIbHBIX IPOEKTOB;

(dhopMHUpPOBATh HAYYHBIN THUI MBIIUICHUS, BJIaJIeTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH
MOHATUAMHU U METOJIAMMU;

CTaBUTh U (POPMyIHpPOBaTH COOCTBEHHBIE 3a7ayl B 00pa30BATEIbLHOW JEATEIHHOCTH H
KU3HEHHBIX CUTYaIHIX;

BBISIBIIATh IIPUYMHHO-CJIEACTBEHHBIE CBS3M M AKTyaJW3MpOBaTh 3aJady, BBIJIBUIAThH
TUIIOTE3Y €€ PEILECHMs], HAXOAUTh apIyMEHTHI IS JOKa3aTeIbCTBA CBOUX YTBEPXKICHUH, 3a7aBaTh
rapaMeTpsl U KPUTEPUU PELICHHUS;

AHAJIIU3UPOBATDH MMOJIYUCHHBIC B XOJ€C PCUICHUA 3ala4r PC3YJIbTAThl, KPUTHYCCKU OLICHUBATH
X JOCTOBEPHOCTD, IPOTrHO3UPOBATH U3MCHCHHE B HOBBIX YCIIOBUAX,

JaBaTb OUCHKY HOBBIM CUTYyallUsAM, OICHHUBATH HpHO6pCTCHHHﬁ OIIBIT,

OCYIICCTBIIAThH IIEJICHANPABICHHBIA MOUCK TEPEHOCa CPEJICTB M CIOCOOOB JCHUCTBHS B
npodeccroHaIbHYIO Cpeay;

yMeTh TIEPEHOCHTh 3HAHWUA B  TIO3HABATEJPHYID M  MPAKTHYECKYI0  OOJacTH
KU3HEIESITEIIbHOCTH;

YMETH UHTCTPHUPOBATHL 3HAHUA U3 PA3HBIX yqe6HHx npeaAMCETOB;

BBLIBUT'aTb HOBBIC HACU, MNPCAjlaraTb OPUTHHAJIBHBIC MTOAXOAblI W PCHICHUSA, CTAaBHUTb
HpO6J’I€MBI " 3a71a4M, JOIMyCKAarOIIE aJIbTCPHATUBHBIC PCIICHUSA

3) pabota ¢ uHpOpmManueit:

OpPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHMKAX MHpopManuu (TeKcTe y4eOHOro mocobwus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJIOTHUECKUX CIOBapsIX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B MHTepHere), aHaIM3UpOBaTh WHGOPMALMIO DPA3JIUYHBIX BUIOB U (QOpPM
IIPEJICTaBJICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENIPOTUBOPEUNBOCTB;

dbopMynUpOBaTh 3ampOChl W TPUMEHSTh pa3IMYHbIE METOABl MPU TIONCKE U OTOOpE
Onosorudeckoi nHGopMaIuu, HeOOXOIUMOH JIJIs BBITIOJIHEHUS yUeOHBIX 3a/1a4;

HpI/IO6peTaTB OIIBIT HCIIOJIB30BaHUA I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOHOFI/Iﬁ,
COBCPHICHCTBOBATDH KYJIBTYPY daKTHUBHOT'O MCIIOJIB30BaHUA PA3JIMYHBIX ITIOUCKOBBIX CUCTCM;,

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAaJIbHYI0 (OpMy TpeAcTaBieHus OHOIOrHMYECKOi
uHpOpMaLUH (CXeMbl, TpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOE);

WCIIOJIh30BaTh HAyYHBIA S3BIK B KauyeCTBE CPEACTBA NpPH padoTe ¢ OMOJIOTHYECKOU
uHpoOpMaIluell: MPUMEHITh XUMUYEeCKue, PU3NYECKUe U MaTeMaTHUeCKHe 3HAaKW U CHMBOJIBI,
hopmyIbl, abbpeBHarypy, HOMEHKJIaTypYy, WCIIOJTh30BaTh u peoOpa3oBHIBATH



3HAKOBO-CUMBOJIMUCCKHUEC CPCACTBA HATTISITHOCTH,

BJIaJIeTh HAaBBIKAMM pacCllO3HaBaHUS U 3alUThl UHpoOpManuu, UHGOPMALUOHHON
0€30IIaCHOCTH JINYHOCTH.

120.8.7.2. OBnajieHne yHUBEpCaAIbHBIMU KOMMYHUKATHBHBIMU JIEHCTBUSMMU:
1) obuienwue:

OCYHICCTBIATE KOMMYHHKAIIUU BO BCEX C(i)ean KN3HH, aKTUBHO Y4YaCTBOBATh B AWAJIOIC
WM JUCKYCCHUU 110 CYHICCTBY OGCY)K,Z[aCMOﬁ TEMBI (YMCHI/IC 3a1aBaTb BOIIPOCHI, BBICKA3bIBATH
CYXKIACHUA OTHOCHUTCIBbHO BBIIIOJIHCHUSA npe)maraeMoﬁ 3aaa4yi, YUYUTBIBATH HWHTCPECHI U
COri1aCoBaHHOCTb HO3HI.IPII>1 APYrux y4aCTHUKOB Auajiora Ui I[I/ICKYCCI/II/I);

pacrno3HaBaTh HeBepOalIbHbIE CPEICTBA OOLIECHHS, TOHUMATh 3HAYE€HUE COLIMAIbHBIX 3HAKOB,
MPENOCHUIOK BOSHUKHOBEHUS! KOH(GIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U BECTH
TIEPETOBOPBHI;

BIIQJIETh PA3IMYHBIMH CIIOCOOAMU OOIICHHS U B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUS
JIPYTUX JIFOJICH, MPOSBIISATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (popme
(hopMyIHpOBATh CBOU BO3PAKEHUS;

pasBEpHYTO W JIOTHYHO H3JaraTh CBOK TOYKY 3PEHHS C HCIOJb30BAHHEM SI3BIKOBBIX
CPE/CTB;

2) coBMeCTHas JICSITEIIbHOCTD:

MOHUMAaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON M MHIMBHUIYaJbHONH pabOTHI MpH
perieHny 6MoJI0rndeckor mpobseMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHHUSI TPYNIOBbIX
(bopM B3aUMOEHUCTBUS NPH pEIICHUH yueOHOH 3a1aun;

BI>I6I/IpaTI) TEMATUKY U MCETOABI COBMECCTHBIX JIeI\/’ICTBI/II\/'I C yu€TOM O6I].[I/IX HUHTEPCCOB U
BO3MOXKHOCTE KaXJ0ro 4Ja€Ha KOJIJICKTHUBA,

IIPUHUMATh II€JIM COBMECTHOM JE€ATEIbHOCTH, OpPraHW30BBIBATH W KOOPAMHHUPOBATH
JEUCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH ACUCTBUM, pACIIPEACIIATh POJIU C yUYETOM MHEHUN
Y4aCTHUKOB, 00CY>KIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh Ka4e€CTBO CBOET0 BKJIaJa M KaX/I0r0 yYaCTHHKA KOMaH/Ibl B OOIIMI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

rpejyaraTb HOBBIE INPOEKTHI, OLICHWBATH WIAEU C IMO3ULHUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATL TIO3UTUBHOC CTPATCTUYCCKOC TIOBCACHHUC B PA3JIMYHBIX CUTyalUsIX,
IPOABJIATE TBOPYECTBO U Boo6pa>1<eHHe, OBITE MHUIUAaTUBHBIM.

120.8.7.3. OBnageHne yHUBEPCAIbHBIMU PETYJIATUBHBIMU JI€HCTBUAMU:
1) camoopranuzanus:

HCIIOJIb30BAaTh OHOJIOTUYECKUE 3HAHMS JJIs1 BBIABJICHUS HpO6JICM U HUX PpCHICHUA B
KHN3HCHHBIX U yqe6Hf,1x CUTyalluiIX;

BBI6I/IpaTB Ha OCHOBE OHMOJIOrMYECKHMX 3HAHHH IEJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOHX



JNEUCTBUSIX U MOCTYINKAaX IO OTHOIICHHWIO K >KMBOW NPHUPOJAE, CBOEMY 30POBBIO U 310POBBIO
OKPY>KaIOIIHX;

CaMOCTOSITENILHO OCYIIECTBIISATh MMO3HABATEIBHYIO JAESITENBLHOCTb, BBISBISATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJa4ll B OOpa30BATEIBHOW NEATEIHHOCTH U
KU3HEHHBIX CUTYAIUIX;

CaMOCTOSITEJIBHO COCTaBJISATh IUIaH PELIEHUs MPOOJIEMBbI C yUETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYallHsIM;
pacImupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JleJIaTh OCO3HAHHBIM BBIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE;
OLICHHBATh MIPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKON 3PYIUIIUU B Pa3HbIX 001acTAX
3HaHUi, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb;

2) CaMOKOHTPOJIb!

JaBaTb OHLCHKY HOBBIM CHTyallUdIM, BHOCUTb KOPPCKTHUBBI B ACATCIIBHOCTbH, OLCHUBATH
COOTBETCTBHUEC PE3YJIbTATOB LECIAM;

BJI1aACTh HABbIKaAMH IM03HABaTENIbHOMI peq)HeKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX ,[[CI\/'ICTBI/II\/'I u
MBICJIUTCIIBHBIX IMPOLECCOB, UX PE3YJILTATOB U OCHOBaHHﬁ, HCIIOJIB30BAaTh NIPHUEMBI pe(bneKcm/I
IJI OLICHKU CUTYyaluu, BBIGOpa BCPHOT'O PCUICHU,

OLIEHMBATh PUCKU M CBOEBPEMEHHO MPUHUMATD PEIIEHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTHMBBI U apIYMEHTHI IPYI'MX IIPU aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHA ce0sl U JPYTUX:

NPUHUMATD ce0s, TOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IPU aHAIHU3€ Pe3yIbTaTOB AESITEIbHOCTH;
MPU3HABATh CBOE MPAaBO U MPaBO JAPYTUX Ha OIMIUOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIUH JIPYTOro YeIOBeKa.

129.8.8. IlpenmeTHBIE pe3yabTaThl OCBOEHUS COJepKaHus yueOHoro npeamerta "buonorus”
Ha yrayOJIEeHHOM YpOBHE OpHEHTHUPOBaHB Ha obecneueHue Mpo(UIBHOTO 00ydeHus
oOyyaromuxcst Ouosnornd. OHU BKIIIOYAIOT: creruduyeckue s OMOJOrMM Hay4HbIE 3HAHUS,
YMEHHUS U CIIOCOOBI IEHCTBHM 110 OCBOSHHIO, MHTEPIIPETALIMH M MPE0Opa30BaHHUIO 3HAHHM, BUJIbI
JeSITeTLHOCTH TI0 TIOTYYCHUIO HOBBIX 3HAHUN M UX IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE
B pealbHBIX JKM3HEHHBIX CcHUTyalusx. [IpeqmeTHsle pe3ynbTaThl MpPEJCTaBICHBI MO Tojam
W3yYCHUSI.

120.8.9. IIpenmeTHbIe pe3ynbTaThl OCBOeHHs yueOHoro npeamera "buonorus" B 10 kiacce
JIOJDKHBI OTPaXKaTh:



c(hOpPMUPOBAHHOCTH 3HAHUI O MECT€ U POJU OUOJIOTMH B CUCTEME €CTECTBEHHBIX HAyK, B
(hopMUPOBaHNH €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U PEIICHUN
po0JieM palOHAIBHOTO MPUPOIONIOIB30BAHMS, O BKJIAJIE POCCHICKUX U 3apPYOEIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH,

BIIQJICHUE CHUCTEMOW OWOJIOTMUECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
OMOJIOTMYECKHE TEPMUHBI W TOHATUS (KU3Hb, KJIETKAa, OPraHW3M, METa0OoJM3M, TOMEOCTa3,
CaMOPETYJISIIHS, CAMOBOCIIPOU3BEACHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopuss 1. [lIBamna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopus HaciencTBeHHoctu T. Moprana), yuenus (H.U. BaBumnosa - o meHTpax
MHOT000pa3usi U MPOUCXOKICHHS KYJIbTYpHBIX PacTEHUi), 3aKOHbI (€IMHO00pa3us MOTOMKOB
IIEPBOTO MOKOJICHUS, PACILEIUICHHS], YUACTOTHI FaMeT, HE3aBUCUMOTO HacienoBanus ['. Mennens,
TOMOJIOTUYECKHX PSJOB B HacieacTBeHHOM wu3mMeHunBocTH H.M. BaBwimoBa), mpuHIMMBI
(KOMIIIIEMEHTapHOCTH);

BJIaICHUC OCHOBHBIMH MCTOAAMU HAYYHOI'O IMO3HAHHWA, UCITIOJIb3YEMBIMHU B OMOJIOrTYECKHX
HCCICIOBAHUAX JKHBBIX 00BEKTOB (OHI/ICEIHI/IC, HU3MCPCHHC, Ha6JHO,[[€HI/Ie, 3KCHCpI/IMCHT);

YMEHUEC BBIACIATL CYHICCTBCHHBIC IPHU3HAKW: BUPYCOB, KIJIIECTOK ITPOKAPUOT U OYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcCle OakTepuil, TpuOOB, pacTEHHIA,
JKUBOTHBIX M YCJIOBCKA, CTPOCHUA OPraHOB U CUCTEM OPraHOB paCTeHI/II\/’I, JKHUBOTHBIX, YCJIOBCKA,
IPOIIECCOB KU3HEAEATETLHOCTH, TPOTEKAIOLINX B OPraHU3MaxX pacTeHUH, )KUBOTHBIX U YEJIOBEKA,
OHMOJIOrMYECKHUX MPOIECCOB: 0OMEHa BellecTB (MeTaboIM3M), IPEeBpaLICHUS SHEPTUH, OpOKEeHuS,
aBTOTPO(HOIO U reTepoTPOGHOro TUIOB MUTaHUA, HOTOCHUHTE3a U XeMOCHHTE3a, MUT03a, Meii03a,
raMeToreHesa, IMOpHoreHesa, MOCTAMOPHOHAILHOTO pa3BUTHIA, pPa3MHOXKEHUS,
UHMBUAYAIBHOTO DPa3BUTHS OpraHu3Ma (OHTOT€HEe3a), B3aUMOJIEHCTBHS TE€HOB, TeTepo3uca,
HCKYCCTBEHHOTO 0TOO0pA;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3M MEX]Yy OpraHOMJAMHU KJIETKH M HMX (YHKIHAMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHEeW U X (QYHKUUAMHU, MEXy OpraHaMU U CUCTEMaMHU OPTaHOB y
pacTeHuil, >KMBOTHBIX W 4YeloBeKa M HMX (YHKIHMSIMH, MEXIy CHCTEMaMHU OpPraHOB U UX
GyHKIUSAMU, MEXKIy STanamMu OOMEHa BELIECTB, dTamaMU KJIETOYHOIO IMKJIa U KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM U (PEHOTHUIIOM,
(dbenoTunom u GaxkTopamu cpeabl OOUTaHUS;

YMCHUC BBIABJIATH OTIIUYUTCIIBHBIC NPHU3HAKKU KHUBBIX CHCTEM, B TOM YHCJIC paCTeHHﬁ,
JKHUBOTHBIX U YCJIOBCKA,

YMCHUC HUCIIOJB30BATH COOTBCTCTBYIONINUEC apIr'yYMCHTHI, ouoor NYCCKYHO TCPMHUHOJIOTUIO U
CHUMBOJIMKY IJI1 JOKa3aTCJIbCTBA POJACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYCCKUX TI'PYIIIL;

YMCHUC pCUIATb OHOJIOrUYECKHUE 3a1a4u, BbIABJIATH HPUIUHHO-CICACTBCHHBIC CBA3U MCKAY
HUCCIeayEeMbIMU OMOJOTrHYECKUMU mnmponeccaMu M ABJICHUAMU, JCJIaTbh BBIBOJABLI M IMPOTHO3BI HA
OCHOBAHHH IMOJTYYCHHBIX PC3YyJIbTATOB,

yMEHHE BBINOJIHATH Ja00OpaToOpHble M TMpakTU4Yeckue padoThl, cOOMIOAaTh MpaBWia MpU
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000pYy10BaHUEM;

YMEHUEC BBIIBUTI'aTb THIIOTE3bI, IMPOBEPATHL HNX OJKCICPUMCHTAJIBHBIMU CpPEACTBAMU,
(I)OpMy.HI/Ip}IH LCJIb UCCIICAOBAHNSA, AHAJIM3UPOBATH IMMOJTYYCHHBIC PC3YJIbTATHI U ACJIaTh BHIBOBI,

YMEHHE y4YacTBOBAaTh B Y4YEOHO-HCCIIEOBATEIHCKON padOTe MO OWOJOTHM, DKOJIOTHUU H
MeAWIIMHE, TPOBOIUMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U MyOIUYHO MPEICTaBIATh
MIOJIy4E€HHBIE PE3yJIbTaThl HA YUEHUYECKUX KOH(EPEHIIHSIX;



YMCHUC OUCHUBATH 3TUYCCKUEC ACIICKTBI COBPECMCHHBIX HCCIIeJOBaHUI B 00J1acTH OMOJIOTHH
n MCIOUITMHBI (KHOHI/IpOBaHI/Ie, HCKYCCTBCHHOC OIINIOJOTBOPCHUEC, HAIIPABICHHOC HW3MCHCHUC
TréHoMa U CO3JaHUC TPAHCTCHHBIX OpFaHI/IBMOB);

YMEHHE OCYIIECTBIISTH OCO3HAHHBIN BBIOOp Oyaymiel mpodecCuoHaATbHOM ACSITEIIBHOCTU B
obyactu OMOIOTUH, MEAUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35SHCTBA, MHUIIIEBON
MPOMBIIIJICHHOCTH, YTyOJsTh TTO3HABATEIBHBIN HHTEPEC, HAPABIICHHBIN HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH POodecCuu U MPOAOIKEHNE OUOIOTHYECKOTO 00pa30BaHus B OPraHU3aIHIX
cpeaHero mpohecCHOHaTBLHOTO U BBICIIETO O0Opa30BaHMUS.

120.8.10. IIpenmeTHbIe pe3yabTaThl OCBOeHUs yueOHOro npeameta "buosnorus" B 11 kiacce
JIOJDKHBI OTPaXKaTh:

c(hOpPMUPOBAHHOCTH 3HAHUI O MECT€ U POJU OUOJIOTMH B CHCTEME €CTECTBEHHBIX HAyK, B
(hopMHUPOBaHHH COBPEMEHHOH €CTeCTBEHHO-HAYYHON KapTHHBI MHpa, B IO3HAHWW 3aKOHOB
IPUPOJIBI U PEIICHUH DKOJIOTHUYECKUX MPOOJIeM YeOBeUecTBa, a TaKXKe B PEUICHHH BOMPOCOB
PaIMOHAILHOTO IPHUPOIOTIOIB30BaHUS, U B (HOPMHUPOBAHHUH IICHHOCTHOTO OTHOIICHHUS K IPUPOJIC,
o0IIecTBY, YENOBEKY, O BKJIAJ€¢ POCCUUCKUX M 3apyOCKHBIX YYEHBIX-OMOJOTOB B Pa3BUTHUE
Ounonoruu;

YMEHHE BIIAJIETh CUCTEMOM OHMOJIOTMYECKHX 3HAHMU, KOTOpas BKIIOYAET ONpEeAETIeHUS U
MMOHMMAaHHUE CYIIHOCTH OCHOBOIMOJATalomUX OHOJIOrHYEeCKUX TEPMHUHOB W TMOHATHH (BHI,
sKocucTema, Ouocgepa), Ouonmormueckue Teopun (dBojronoHHas Tteopusi Y. JlapBuHna,
cUHTeTHYecKass Teopus sBoitouuun), yueHus (A.H. CeseproBa - 0 MyTAX U HaIpaBJICHUAX
sBomorun, B.M. BepHanckoro - o 6uoctepe), 3akoHsl (renetTnueckoro pasHosecus 1. Xapau u
B. Baiin6epra, 3apogsimeBoro cxoactsa K.M. bapa), mpaBuna (munumyma lO. JluGuxa,
9KOJIOTUYECKOM MUpaMubl 3HEpPrum), runoressl (runoresa "mupa PHK" V. I'mnbepra);

YMEHHME BIIQJIETh OCHOBHBIMHM METOJIaMM HAy4YHOTO IIO3HAHUA, HCHOJb3YEMBIMH B
OMOJIOTUYECKUX WCCIEAOBAHUAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OMHCAaHUE, H3MEpPEHUeE,
HaOII0JIeHUE, SKCIIEPUMEHT), CITOCOOaMH BBISIBIICHUS W OIICHKH AHTPOIOTCHHBIX M3MEHEHUU B
IIPUPOJE;

YMEHHE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKUA: BHUIOB, OHOTEOIEHO30B, JKOCHCTEM U
ounoctepsl, CTa0WIM3UPYIONIETO, ABMXKYIIETO W Pa3phIBAIOIIET0 €CTECTBEHHOro 0TOopa,
AJUIONATPUYECKOTO U CUMIIATPUIECKOTO BHUI000pa30BaHUs, BIMSHUS JIBIKYIITUX CHJI DBOJIOIAN
Ha TeHO(OH] MOMYJSIUHU, MPUCTIOCOOICHHOCTH OPraHU3MOB K cpejie OOMTaHusl, YepelOBaHUS
HaIpaBJIeHUH YBOJTIOIMN, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUH B IKOCHCTEMAX;

YMCHHUC YCTaHABJIMBATh B3aUMOCBA3U MCIKY ITPOLECCaMU DBOJJIIONNHU, ABUXKXYIIUMHU CUIIAMU
AHTPOIIOTCHE3a, KOMIIOHCHTAMU pPA3JIMYHBIX JKOCHCTEM H HpI/ICHOCO6J'IeHI/I$IMI/I K HHM
OpTaHHU3MOB;

YMCEHUCEC BBIABJIATE OTIMUYUTCIIBHBIC ITPU3HAKHU )KUBBIX CUCTEM, HpI/ICHOCO6J'IeHHOCTI) BUJ0B K
cpeac OGI/ITaHI/I}I, a0MOTUYECKUX M OHMOTHYECKHX KOMIIOHEHTOB 9KOCHUCTEM, B3aHMOCBSI3ei
OpTraHHu3MOB B COO6H1€CTBaX, AHTPOIIOTCHHBIX W3MEHEHHI B SKOCHCTEMaxX CBOCH MECTHOCTH,

YMCHUC HUCIIOJB30BATH COOTBCTCTBYIONIHUEC ApPIr'YMCHTHI, ouoor NYCCKYHO TCPMHUHOJIOTUIO U
CUMBOJIMKY JJII A0Ka3aTCJIbCTBA POJACTBA OpPraHU3MOB Pa3HbIX CHUCTEMATUYCCKHUX TPYIIII,
B3aUMOCBA3U OPTaHHU3MOB U CpPCIbL O6I/ITaHI/I$I, CANHCTBA YCJIOBCYCCKUX pac, HCO6XOIII/IMOCTI/I
COXpPaHCHUA MHOFOO6pa?>I/I$[ BUJIOB W J3KOCHUCTEM KaK YCJIOBHA COCYIICCTBOBAHUA NPUPOIALI U
YCJI0BCUYCCTBA,

YMCEHUC pCIIaTh OHOJI0rHYeCcKUe 3aaa4u, BBIABJIATE NPUYUHHO-CIICACTBCHHBIC CBA3U MEXKIY



HCCJIICAYCMbIMHA OHOJIOTHYECKUMHU nponeccaMu MU ABJICHUAMU, JCJIIATh BBIBOJABI U IMPOTHO3bBI HA
OCHOBAHHMHU IMOJTYYCHHBIX PC3YyJIbTATOB,

YMEHHE BBINOJHATh JTAOOpaTOpPHBIE M MpPAaKTUYeCKHe paboThl, COOMIONATh MpaBUiIa MpPU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, MPOBEPATh MX OKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
dhopmynupys eNIb UCCIeOBaHUs, aHATU3UPOBATH TOJYYCHHBIC PE3YIbTAThI U JEIaTh BBIBOIBI;

YMCHUC Yy4YaCTBOBATH B y‘{e6HO-HCCHCHOBaTCHLCKOI>'I pa60Te 1o 6I/IOJ'IOI‘I/II/I, OKOJIOTHUH H
MECIUIINHE, HpOBO}IHMOfI Ha 0a3e IIKOJBHBIX HAay4YHBIX 06H1€CTB, n Hy6J’II/I‘-IHO MMpEaACTABIATH
IMMOJIYYCHHBIC PE3YJIbTAThI HA YYHCHUYCCKUX KOH(I)CpCHI_[I/ISIX;

YMEHUEC OLCHHMBATb THUIIOTE3bI W TCOPHU O IMPOUCXOXKICHHUU KHU3HU, UYCIOBCKAa H
YEeJIOBEYECKUX pac, O MPUYHMHAX, TMOCIEACTBUAX W CIOCO0AaX MPEIOTBpAIIEHUS TII00ATBHBIX
M3MeHeHul B 6uocdepe;

yYMEHHE OCYIIECTBISATH OCO3HAHHBIN BBIOOP OyayIei mpodeccuoHaIbHON IeATETHbHOCTH B
00J1acTH OMOJIOTHUH, YKOJIOTUH, IIPUPOIOTIOIH30BAHNS, METUITNHBI, ONOTEXHOJIOTHUH, TICUXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO03SHCTBA, MUIIEBONM MPOMBINIICHHOCTH, YTIYOISITh MO3HABATEIHHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH TPO(EecCHu 1 PO0KEHNE
OHMOJIOTMYECKOro 00pa3oBaHMsl B OpPraHU3aIUsAX CPEeIHEro MpodeCCHOHATBLHOTO W BBICHIETO
obOpazoBaHusl.

120.9. /Ina npoBeneHHs eIUHOI0 TOCYJapCTBEHHOTO AK3aMeHa 1o 6uonoruu (nanee - EI'D
110 OMOJIOTHH ) UCTIONB3YETCs NepeueHb (KOAU(PUKAaTOp) MPOBEPAEMBIX TPeOOBaHUI K pe3yibTaTaM
OCBOECHMS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CpeIHEro oo011ero 00pa3oBaHus U AJIEMEHTOB
COJIepKAHUS.

Tabmuma 16.4

[Iposepsiembie Ha EI'D o 6uosnoruu TpedboBanms
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOTPaAMMBI
cpemHero o0mero oopa3oBaHMs

Kon [TpoBepsiemMble TpeOOBaHUS K IPEAMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOM
IPOBEPSIEMOTO 00pa3oBaTeNbHOIN MPOrPaMMBI CPETHETO 00IEro 00pa3oBaHUs
TpeboBaHus
1 CchopMupoBaHHOCTH 3HAHUH O MecCTeé U pOJM OUOJIOTUM B CUCTEME

€CTECTBEHHbIX HayK, B ()OPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MIPUPO/IbI U PEIICHUH KU3HEHHO BAXKHBIX
COIMaJIbHO-3THYCCKHX, SKOHOMHNYECCKHUX, OKOJIOTUYCCKUX HpO6J'ICM
YeloBeYeCTBa, a TaKKe B  PEIIGHHH BOMNPOCOB  PAIMOHATIBLHOTO
MPUPOJOTIONL30BaHUs, B (OPMHPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K
pupojie, OOIIECTBY, YETIOBEKY; O BKIIJIe POCCUHUCKUX U 3apYOEIKHBIX YUCHBIX
- OMOJIOTOB B pa3BUTHE OUOJIOTUHU

2 Brnanenue cucremoit 3HaHMI 00 OCHOBHBIX METOAAX HAy4YHOTO IMO3HAHUS,
UCTIONBb3YEeMBbIX B OHOJOTMYECKHX HCCIIEOBAHUSAX JKUBBIX OOBEKTOB H
9KOCHUCTEeM (OMHCaHWe, U3MEpPEHne, POBEICHNE HAOIOEHN); CrToco0aMu
BBISIBIICHUS U OLIEHKU aHTPOIIOTEHHBIX U3MEHEHUH B IIPUPOJIE.

YMeHne BBIBHTATh THIOTE3bI, TPOBEPITh WX OKCHEPUMEHTATbHBIMH




cpelcTBaMu, GOpMyJINPYs LIE€Tb UCCIIEOBAHMSI, aHAJTU3UPOBATH MTOJIyYEHHbIE
pE3yJIbTaThl U AEIaTh BBIBOJBI.

BrlsiBneHue 3aBUCMMOCTH MEX]y UCCIETyEMBbIMU BEIMYMHAMH, 00bICHEHUE
HOJYYEHHBIX Pe3yJIbTaTOB U (POPMYJIMPOBAHHE BHIBOJOB C MCIIOJIb30BAaHHEM
Hay4HBIX [IOHATHM, TEOPUI U 3aKOHOB

YMeHrne BIaJCTh CHUCTEMON OHMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAIOIME OUOJIOTUYECKUE TEPMHUHBI U MOHATUS (KHU3Hb, KIETKa,
TKaHb, OpPTaH, OpPraHu3M, BU]I, TOMYJIALNSI, YKOCUcTeMa, OnoreHos, onocdepa;
MeTaboaM3M, TIOMEOCTa3, KIETOYHbI HMMYHUTET, OuocuHTe3 Oelka,
OuoMoJIMMEpBl, JTUCKPETHOCTh, CAMOPETYJISALUSA, CAaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, N3MEHUYHUBOCTb, JHEPTr03aBUCUMOCTb, POCT U PAa3BUTHE);
Oouosornueckue teopuu: kierouHas teopus T. llIsanna, M. Illneiinena, P.
BupxoBa; KkioHaNbHO-ceneKTUBHOro uMMmyHutera Il Opmux, W.N.
MeuHuKOBa, XpOMOCOMHAsl TEOpHUs HacieAcTBeHHOCTH T. Moprana, 3akoH
3apoapimeBoro cxoacrsa K. bapa, somonmonnas teopus Y. lapBuHa,
CHHTETHYECKAsl TEOpHUs 3BOJIIOLMH, Teopusi aHTpornoreHesa Y. JlapBuHa;
teopust 6uoreonenoza B.H. CykaueBa; yuenne H.U. BaBunoBa o nentpax
MHOT000pa3usi U MPOUCXOXKACHUS KYyJIbTYpHBIX pacTeHui, yudeHue A.H.
CeBep1oBa 0 MyTAX U HANPaBIEHUAX 3BoOJOLMH, yueHue B.W. Bepnanckoro -
0 Owmocdepe); 3akoHBI (eqUHOOOpa3Us IMOTOMKOB TIEPBOTO ITOKOJIEHUS,
pacIleIUIeHUs] NPU3HAKOB, HE3aBUCHUMOIO HACIENO0BaHUSA NpU3HAKOB [
MeHiens; CUEIUIEHHOIO HAcJIeI0BaHNsI IPU3HAKOB U HAPYIICHUS CLEILICHUS
reHoB T. MopraHna; roMOJIOTHYECKUX PSIIOB B HACJIEICTBEHHOW N3MEHYUBOCTH
H.W. Basunosa; renernueckoro paBHoBecus J[x. Xapau u B. BaiinOepra;
3apoapieBoro cxoactsa K. bapa; Ouorenernueckuii 3akoH 3. ['ekkens, O.
Mromnepa);

HOPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTapHOCTH);

npaswia (mMuHumyMa lO. JluOuxa, skojJormyeckod MNHUpamMHUAbl YHUCEN,
OGuomacchl U YHEPTUN);

runote3bl  (koamepBatHod A.M. Omapuna, nepBuyHOoro OympoHa JIXK.
Xonaeiina, mukpocgep C. Dokca, pudosuma T. Yek)

YMeHue peuraTb MOUCKOBBIC OHOJIOTHYECKHUE 3a1a4¥; BBIABIIATH HNPUYIUHHO-
CJICACTBCHHBIC CBA3HM MCXKIY HCCICOYCMbIMH OMOJIOrHYECKUMU O6’beKTaMI/I,
nponeccamMm MU ABJIICHUAMH, ACJIATh BBIBOAbI W IIPOTrHO3bI HAa OCHOBAHUU
IMMOJIYYCHHBIX PE3YJIbTAaTOB,

COCTAaBJIATb T'CHOTHUIIMYCCKHUEC CXCMblI CKPCIIMBAHUA [JId Pa3HBIX THIIOB
HacCJICJOBaHHA IIPU3HAKOB Yy OpPraHMU3MOB, COCTAaBJIATH CXEMBI IICPCHOCA
BCIICCTB U SHCPIr'UU B 3KOCUCTEMAX (I_ICHI/I NUTaHus, MUIICBLIC CeTI/I)

YMeHHe yCTaHaBIMBATh B3aUMOCBS3M MEXAY CTPOCHHEM U (DYHKIHSIMHU:
OPTraHOMIOB, KJICTOK pa3HBIX TKaHEH, OpraHaMH M CHCTEMaMH OPraHOB Y
pacTeHuil, >)kKUBOTHBIX U YEJIOBEKa; MEX/y 3TallaMyi 0OMEeHa BEILECTB; YTallaMH
KJIETOYHOTO INHKJIa W OKM3HEHHBIX IMKJIOB OpPraHM3MOB; JTalaMH
SMOPHOHAIBHOTO PAa3BUTHUS; TEHOTHUIOM M (EHOTHIOM, (EHOTUIIOM H
daxTopamu cpesbl 0OUTaHNUS; IPOLECCAMHU YBOTIONNH; ABIKYIIUMH CHIAMU
aHTPOIIOTEHE3a; KOMIIOHEHTaMH Pa3NUYHBIX HKOCHUCTEM u
HPUCTIOCOOTICHUSIMH K HUIM OPTaHU3MOB

Ymenue BBIICIATE CYIICCTBCHHEBIC IIPHU3HAKU:
CTPOCHUA BHPYCOB, KIICTOK IMPOKAPHUOT M I3YKAPUOT, OAHOKJIICTOYHBLIX H




MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB, OHOTEOLIEHO30B, JKOCHUCTEM H
Ouocdepsl; CTPOCHHS OPraHOB M CHCTEM OPraHOB PACTEHHA, YKHBOTHBIX,
YeNl0BeKa; MPOIIECCOB JKU3HEACATEIBHOCTH, MPOTEKAIOIINX B OpTraHU3Max
pacTeHM, JXUBOTHBIX M YEJIOBEKa; OMOJIOTMYECKHX IPOIECCOB: OOMeHa
BeniecTB (MeTabonu3M), HHGOPMAIMK U MIPEBPAIICHUS SHEPTHH, OPOKEHHS,
aBTOTPOGHOrO0 ¥ TeTepoTPOGHOr0 THIIOB MHUTaHHS, (OTOCHHTE3a W
XEMOCHHTE3a, MHTO3a, Mmeiio3a, raMeToreHesa, sMOpHoreHesa,
NOCTAMOPHOHAIILHOTO PAa3BUTHUS, PA3MHOKCHHS, MHIUBUAYIBHOTO Pa3BUTHS
opranu3ma (OHTOT€HE3a), B3aMMOJCHCTBUS TE€HOB, IeTEpPO3UCa; JCUCTBUMN
UCKYCCTBEHHOTO 0TOOpa, CTAOMITM3UPYIOIIETO, ABMKYIIETO U Pa3PhIBAIOIIECTO
€CTeCTBEHHOTO  0TOOpa;  aJJIONAaTPUYEeCKOTO0 M CHUMIIATPHYECKOTO
BUZ000pa30BaHuUs; BIUSHHS JBMKYIIUX CHJI SBOJIIONMKM Ha TEeHO(OH]
HOMYJISIUK;,  TIPUCIIOCOOJICHHOCTH OpPTaHU3MOB K  cpelae  oOuTaHwms,
YyepeoBaHKs HAMpaBJICHUH SBOJIOIUHU; KPYroBOpPOTa BEIIECTB M IOTOKA
SHEPTUU B SKOCHCTEMaX

CdopMUpoBaHHOCTh YMEHUS BBIACNATH CYLIECTBEHHbIE NMPU3HAKU BUPYCOB,
KJIETOK NPOKapuoT U JYKAPHOT; OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHU3MOB, BHJIOB, OMOTEOIIEHO30B U IKOCUCTEM; OCOOCHHOCTH TPOIIECCOB
oOMEHa BeIIECTB M TNPEBpALeHUs SHEpPruu B KJIeTKe, (oTocuHTE3a,
TUTACTHYECKOTO W DHEPTreTHUECKOro oOMeHa, XeMOCHHTEe3a, MHTO03a, Mei03a,
OIJIOJJOTBOPEHUSI, PA3BUTUS U Pa3MHOXKEHHUS, WHAMBHUIYAJIbHOTO Pa3BUTHA
opranusma (OHTOTreHe3a), 00pbObI 3a CyIIECTBOBAHUE, ECTECTBEHHOI'O 0TOOPA,
BU000pa30BaHusl, MPHUCIIOCOOJCHHOCTH OPraHM3MOB K cCpeie oOuTaHwus,
BIIMSAHUA KOMITIOHEHTOB OKOCHUCTEM, AHTPOIIOICHHBIX N3MEHEHHUH B
9KOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M IPEBpALCHUS
sHepruu B Ouocdepe

YMeHHe WCIOIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTUI0O M CUMBOJMKY /JIs JOKAa3aTelbCTBa POJCTBA OPraHU3MOB
pPa3HBIX CHUCTEMAaTHYECKHX TPYII;, B3aUMOCBS3M OPTraHU3MOB M CPEIIbI
o0WTaHUS; €IMHCTBA YEJIOBEUECKUX pac; HEOOXOAUMOCTH 3/I0pOBOTO 00pasa
JKU3HH, COXPAaHEHMsI Pa3HOOOpa3usi BUIOB M OKOCHCTEM KaK YCIOBUS
COCYILIECTBOBAHMSI MPUPO/IBI U YEIIOBEUECTBA

YMeHue  KpUTHYECKH  OICHHMBaTh  HMH(pOpManuio  OHOJIOTHYECKOro
CONICpXKAHUS; WHTEPIPETHPOBATh JTUYCCKHE ACIEKTHl  COBPEMEHHBIX
UCCIICIOBAaHU B OHMOJIOTMH, METUIMHE, OMOTEXHOJIOTHUH; pPaccMaTpHBATh
r100anbHBIE DKOJIOTHYECKUE MPOOJIEMbI COBPEMEHHOCTH, (hOPMHPOBATH IO
OTHOILIEHHIO K HUM COOCTBEHHYIO MO3HIINIO

Tabmauma 16.5

[lepeuenb r11eMeHTOB cojiepaHus, mpoBepseMbix Ha EI'D
1o 6uonorun

Kon

[IpoBepsieMblil AIEMEHT COJIEPHKAHUS

bunonorns xak HayKa. JKuBBIe cuCTEeMBI 1 UX HN3YUCHUC

1.1

CoBpemeHHast 6M0JI0THs - KOMITJIEKCHAs HayKa. bruojoruueckue HayKu U U3yyaemblie
uMH  npoOseMbl. DyHIaMeHTalbHble, NPUKIAJHbIE U IOUCKOBBIC HAayYHbIE




MCCJICIOBAHUS B OMOJIOTUH.

3naueHue Owuonornu B (POPMHUPOBAHUM COBPEMEHHOW E€CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccuu, cBs3aHHBIE ¢ OWonorueil. 3HaueHue OWOJIOTHH B
NPaKTUYECKOH  JICATCIILHOCTH YEJIOBEKA: MEIUIIMHE, CEJIbCKOM  XO3SHCTBE,
MPOMBINIJICHHOCTH, OXPaHe TPUPOIBI

1.2

JKuBpie cucTteMbl Kak mpeameT u3ydeHusi Ouonoruu. CBOWCTBA KUBBIX CHCTEM:
€IMHCTBO XMMHYECKOI0 COCTaBa, MMCKPETHOCTb W ILEJIOCTHOCTb, CIOKHOCTh M
YIOPSAAOYEHHOCTh CTPYKTYPBHlI, OTKPBITOCTb, caMOOpraHu3aus,
CaMOBOCIIPOM3BEACHUE, PA3IPAKUMOCTh, U3BMEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyy KUBBIX CUCTEM: MOJICKYJISIPHBIM, KJIETOYHbIA, TKAHEBBIM,
OpraHU3MEHHBIN, OMYJIAIIUOHHO-BUOBON, IKOCUCTEMHBIH (OHMOT€OIEHOTUYECKUIA),
o6uocdepusiii. [Tporeccsl, mpoucxoasiiye B )XUBbIX cucteMax. OCHOBHBIE MPU3HAKH
KUBOTO. JKH3HB Kak (hopMa CyIIeCTBOBAaHUS MAaTepUU

1.3

Metonsl  Oumonormdeckoid Hayku. HaOmrogeHwe, wu3MEpeHHE, OSKCIEPUMEHT,
cHucTemMaTu3anus, MeTaaHanus. [lonsThe o 3aBUCUMOI U HE3aBUCUMOM TIEPEMEHHOI.
ILmanupoBanue »skcnepuMeHnta. I[loctaHoBka u mnposepka runores. Hynesas
runore3a. [loHsTHe BHIOOPKM U €€ JOCTOBEpPHOCTh. Pa3zbpoc B OMOIIOTMYECKUX
JaHHbIX. OIEHKA JOCTOBEPHOCTH MOJYYEHHBIX pe3yJabTaToB. [IpUUnHbI UCKaKEHUS
pe3yJIbTaTOB dKcepuMeHTa. [[OHsITHE CTaTHCTUYECKOTO TECTa

Knerka kak Ononoruyeckas cuCTeMa

2.1

Knetka - crpykrypHO-GYyHKIIMOHAIbHAs €IWHUIA >KUBOrO. McTopus OTKphITHA
kiaerkn. Paborer P. I'yka, A. JleBenryka. Kierounas teopus (T. LlIBanH, M.
[Inetinen, P. Bupxo). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TCOPHUH.
MeTtoapl MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHH: MHKPOCKOIHUS, XpoMaTorpadus,
31eKTpodope3, METOJT MEUEHBIX aTOMOB, Au(depeHIInaIbHoe ICHTPUPYrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK

2.2

XUMUYECKU COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaAaMUKPOAJIEMEHThL. Boia u ee
pOJIb KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYpPUPOBAHMM KIIETKH,
TeIrIoperynsainui. MuHepaibHble BEHIECTBA KIETKHU, X OMoJioruyeckast poiib. Poib
KaTHOHOB Y aHUOHOB B KJIETKE.

buonoruueckue nonmumepsl. benku. AMUHOKHCIOTHBIN cocTaB 0enkoB. CTPYKTYpHI
OenkoBoit Mosiekynbl. [lepBuyHas cTpykTypa Oenka, nmenTuaHas cBsA3b. BropuyHas,
TpeTHYHAsi, YeTBepTUYHAs CTPYKTypel. JleHarypamms. CBoiicTBa OelIKOB.
Knaccudukanus 6enkoB. bruonornueckune QyHKIIUN OSIKOB.

VrneBonbl. MoHoOcaxapuibl, IUCaxapyibl, OJUTOCAXapUabl U TOJUCAXAPUJIBI.
OO0muit 1wiaH cTpoeHuss U (UBHKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlumuper.  T'uapodunbpHO-rHApOdOOHBIE CcBOMicTBA. Kimaccudukamus TUNUIOB.
Tpurnunepunasl, ¢Gochomunuasl, BOCKH, CTepouzbl. buomormueckue QyHKIHH
munuaoB. OOme cBoCTBAa OMOIIOTUYECKUX MEMOpPaH - TeKy4ecTb, CIIOCOOHOCTh K
CaMO3aMbIKaHMIO, TTOJIYIIPOHUIIAEMOCTb.

HykneunoBbie xkucnotel. JJHK u PHK. CrpoeHne HyKJIEMHOBBIX KHCIOT.
Hyxneoruasl. [lpuniun kommnementapHoctu. [IpaBunmo Yapradda. Crpykrypa
JIHK - nBoiinas crimpans. MectoHaxoxaeHue u omonormueckue ¢ynkuuu JJHK.
Bunet PHK. @ynkiuu PHK B knetke.

Ctpoenne moiekynbl AT®. Makpospruyeckue cBsizu B Moiiekyine ATO.
buonornueckue ¢pynkmmu AT®. BoccTaHOBIEHHBIE TEPEHOCYNKH, X (QYHKIIMH B
kietke. CexkBenupoBanue JIHK.




CrpykTypHas OHoi0orus: OMOXUMUYECKHE U OMO(PU3NIECKHE HCCIECIOBAHNS COCTaBa
Y IPOCTPAHCTBEHHON CTPYKTYPbI OMOMOJIEKYJI
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Tunsl  KJIETOK:  dyKapuoTHuYeckKas M INpokapuoruueckas.  CTpyKTypHO-
(GyHKIIMOHAIbHbIE 00pa30BaHUsl KIETKH.

Crpoenne mnpokapuoTuyeckoi kierku. KierouHas creHka OakTepuil M apxeil.
OcoOeHHOCTH CTpOeHusi TeTepoTpoHON M aBTOTPO(PHON NPOKAPHUOTUUECKUX
KJIETOK. MecTO U poJib MPOKAPUOT B OMOLIEHO3aX.

CtpoeHve u (QyHKIMOHMpPOBAHUE »HYyKapuOTHUecKOl KkieTku. Ilmasmaruueckas
meMmOpana (mnazmanemma). CTpykTypa miazmaTuyeckod memOpasbl. TpaHcmopt
BELIECTB Yepe3 IIa3MaTUYECKy0 MeMOpaHy: naccuBHbIN (auddysus, odneryeHnas
mudy3us), akTUBHbIA (MEPBUYHBIA M BTOPUYHBIA AKTUBHBIA TPaHCIOPT).
[Tomynponuniaemocts MeMOpanbl. Pabota HaTpuii-kanueBoro Hacoca. DHJIOLMTO3:
OUHOLMTO3, (haroruro3. Dk3ouuto3. Kierounas crenka. CTpykrypa U (pyHKIUH
KJIETOYHOU CTEHKU PacTeHUM, rpuooB.

[uromnazma. Llurozoins. Lutockener. J{Bumxenne nuromuiasmsl. OpraHou bl KJIETKH.
OnHoMeMOpaHHbIe OPraHOMIbI KJIETKHU: sHAoIuIa3MaTrueckas cetb (JI1C), annapar
l'onbky, TU30COMBI, UX CTpoeHHEe M (QYHKIHMHU. B3auMocBs3b OAHOMEMOpPAaHHBIX
opraHouioB kieTku. CTpoeHue rpaHyssipHOro petukyiayma. CUHTE3 pacTBOPUMBIX
6enkoB.  CuHTe3  KJIeTOUHBIX  MeMmOpaH.  ['maakuii  (arpaHyJssipHBIN)
SHJOIUIa3MaTHUeCKuid peTukyiyM. CekperopHas (yHKuus anmapaTta [ oJbIxKH.
TpaHcnopt BelecTB B KJIeTKe. Bakyonu pacTUTENbHBIX KJIETOK. KieTOUHBIN COK.
Typrop.

[TosnyaBTOHOMHBIE OpraHOWU/IbI KJIETKA: MUTOXOHIPUH, IIJIACTH]IBI.

CrpoeHue U QYHKIMM MUTOXOHIpUM U 1actul. [lepBuuHble, BTOpUYHBIE U
CJIO’KHBIE IIaCTUABI (POTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOILIACThI, XPOMOILIACTHI,
JICMKOIIJIACThI BBICIIUX PACTCHUM.

HememOpannbsie opranouasl kietku CrpoeHue U (GYHKUHM HeMeMOpPaHHBIX
OpraHouioB KjeTku. PuGocombl. MukpoduiaMeHTsl. MBbIIeYHbIE  KJIETKH.
Muxkpotpy0Oouku. Knetounsiii ientp. CTpoeHne U IBUKEHUE KTYTUKOB U pECHUYEK.
Muxkpotpy6ouku nurTomiasMsl. LleHTprob.

Anpo. O6onouka sapa, XpOMAaTHH, KapuoIUla3Ma, SAPBIIIKH, HUX CTPOECHUE U
byskun. SnepHbiii OenkoBblii MaTpukc. IIpocTpaHcTBEeHHOE pacIoyioKeHHE
XpOMOCOM B UHTep(a3HOM sijipe. benku xpomaTrrHa - THCTOHBI.

Knerounsie BritoueHus. CpaBHUTENbHAsh XapaKTEPUCTHKA KIETOK 3YKAapUOT
(pacTUTENIbHOM, )KUBOTHOH, I'PUOHOIN)
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AccUMUISIIIUSL U JUCCUMUJISALUS - JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOHBIN M TeTepoTpOodHBIN. YdYacThe KHCIOpoJa B OOMEHHBIX
nporeccax. JHepreTuyeckoe odecreuenne KieTku: npespamenue ATO B 0OMEHHBIX
mporeccax. DepMEHTATUBHBIA XapakTep peaKkIui KIETOYHOro MeTaboau3Ma.
DepMeHTHI, UX CTPOCHUE, CBOMCTBA U MeXaHU3M JieicTBusA. KopepmenTol. OTinnuus
dbepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-akTuBaTopel W O€IKH-
WHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEaKIMi OT pPa3IUYHBIX
(bakTopoB.

IlepBuuHbIl CUHTE3 OpraHUYECKUX BellecTB B KieTke. PorocuHTre3. Ponb
XJIOpOIUIacTOB B mporecce ¢otocunte3a. CBeroBas u TeMHOBas  (a3bl.
[IponykTuBHOCTL (hoTOCHHTE3a. BriusHME paznuuHbIX (HAKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XeMocuHTe3. PazHooOpa3ue OpraHM3MOB-XEMOCHHTETHUKOB: HUTPUPUIIUPYIOUIIE
OakTepuu, >KeIe300aKTepuHu, CepoOAKTEPHH, BOJOPOAHBIC OaKTEpHH. 3HAYCHHE
XEMOCHUHTE3A.




AnadpoOHble opranm3mbl. Buasl Opoxenus. [IpoaykTel OpokeHHsT W HX
UCIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPIaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTEH OOJIC3HEH.

AspoOHBIE OpraHU3Mbl. JTalbl SHEPreTnyeckoro ooMeHa. [1oAroroBUTe bHBIN FTaI.
['mukonns - 6eCKUCIOPOIHOE PACILEIIEHUE TIIIOKO3BI.

buonoruueckoe okuciIeHHE, WIM KJIETOYHOE JbIxaHue. Ponb MHUTOXOHIpUN B
npoueccax Oouonoruueckoro oxkucieHus. Luxnnueckue peakunu. OKUCIUTETBHOE
dochopunupoBanue. Ilpenmyiectsa a’poOHOro myTH OOMEHa BELIECTB Iepej
aHa’pOoOHBIM. D(PPEKTUBHOCTH YHEPTETUIECKOTO OOMEHA

2.5

Peakuun wmatpuuHoro cuHte3a. [IpyUHIMI KOMIUIEMEHTApHOCTH B PEAKIMIX
MaTpUYHOr0 CUHTe3a. Peanmuzanus HacneacTBeHHOW uHpopmanuu. I'eHeTHyeckuii
KOJ, ero cBoucTBa. TpaHckpunums - Marpuunbld cuHTe3 PHK. IIpuninunen
TPAHCKPUIILIUU: KOMIIJIEMEHTAPHOCTh, AHTHUIAPAJLIEIbHOCTh, ACUMMETPUYHOCTD.
Tpancnsiuuss u ee stanbl. Yuactue TpaHcnopTHbix PHK B Ounocunrese Oenka.
VYcnoBust Ouocunteza Oenka. KonupoBanwe amuHOkuciaoT. Ponb pubocom B
OuocuHTe3e Oenka.

Opranuzanys reHoma y NpOKapuoT U 3yKapHOT. Peryisanns akTUBHOCTH I'€HOB Y
npokapuotr. ['mnote3a omepona (@. XKako6, K. Mano). Perymsmus oOMeHHBIX
IIpoLeccoB B KieTke. KiieTounslil romeocTas.

Bupycsl - HekseTouHble (QOpPMBI KHU3HM M OOnMraTHele mnapa3uThl. CTpoeHue
HPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

BupycHeie 3a0oneBanusi 4enoBeka, XUBOTHBIX, pactenuit. CIINJ, COVID-19,
COLMAJIbHBIE U MEUIIMHCKHE MPOOIEMBI

2.6

Knetounslii ki, ero nepuoasl u peryisiuusa. Marepdasza u muro3. OcoOeHHOCTH
IpoleccoB, MpoTekaroumx B uHTepdasze. IloaroroBka KIETKM K JEJIEHHUIO.
[Ipecunrernyeckuii (MOCTMUTOTUYECKUIN), CHHTETUYECKUH W MOCTCHHTETUYECKUI
(MpeMUTOTUYECKUI) Tepro/Ibl HHTEP(]A3HI.

Marpuunelii  cunre3  JHK-perumkaums. Ilpunnuner  perumkanuun — JJHK:
KOMIUIEMEHTAPHOCTb,  ITOJIYKOHCEPBATUBHBIM  CUHTE3, aHTUNAPAIIEIBHOCTD.
Mexanusm perukanun JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM HA0Op KIETKH - KapuoTwm. JIUTIougHbIl W
ramiouaHbll  Habopbl  XxpomocoM. ['omonorumunbsle  Xpomocombl. IlonoBble
XPOMOCOMBI.

Jenenne knetku - Muto3. CTaguu MUTO3a ¥ POUCXOAAIIUE B HUX NMPOLECCHl. TUIIBI
MuTto3a. Kapuoknnes u nuutokuHes. brosornyeckoe 3HaueHre Muto3a. Perymsmms
MHUTOTHUYECKOTO ITUKJIa KIeTKH. [Iporpammupyemas kieroyHast ruOenb - arnonros.
DyHKIHOHAIbHAS TEHOMHUKA

Opranusm kak Ouosornyeckas cuctema

3.1

OJHOKJIETOYHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOYHBIE OPTraHU3Mbl I MHOTOTKAHEBBIE
OpTaHU3MBI.

DopMBbl pa3MHOXKEHUS OPTaHU3MOB: Oecronoe (BKIII0Yasi BEreTaTUBHOE) U MOJIOBOE.
Buner Oecrosioro pa3sMHOXKCHHS: TMOYKOBAHHE, CHOPYJSLUs, ¢GparMeHTaIs,
KJIOHUPOBAHHUE.

[TonoBoe pasmuokeHue. IlonoBele kineTku, win ramersl. Meio3. Craguu Menosa.
[ToBenenue xpomocoM B merose. Kpoccunrosep. buosnornueckuii cmbici Meio3a u
MIOJIOBOTO Tpouecca. Meio3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpimieBoe pasButue. l'ameroreHe3 y »KUBOTHBIX. [losoBble kenessl.
OOpa3oBaHue U pa3BUTHE IOJIOBBIX KJIeTOK. CrniepmaToreHe3 u oorenes. CtpoeHue




MOJIOBBIX KJETOK. OIUIOOTBOPEHHE W AIMOPHOHAIBHOE pPAa3BUTHE IKHUBOTHBIX.
Crioco0bl O1UI0I0TBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBunyansHOe pasBuTHEe OpraHu3mMoB (oHTOreHe3). Cramumm >MOpHOreHes3a
XKHUBOTHBIX (Ha mpumepe Jsarymku). poGnenue. Tumnsl npobaenus. OcoOeHHOCTH
OpOOJIeHNUsST MIICKOMUTAIOMUX. 3apOIbIIIeBbIe JUCTKH (TacTpyssanus). 3axiajka
OpraHOB M TKaHEll U3 3apoJbIIIEBBIX JMCTKOB. B3anMHoe BinsHHE dacTeil
Pa3BHBAIOIICTOCS  3apoAbImia (IMOpPHOHANBHAS WHAYKIWS). 3akiajka IUlaHa
CTPOCHHUSI KMBOTHOI'O KaK pe3yJbTaT HEPapXUUECKUX B3aUMOICHUCTBUI TEHOB.
BrnusiHre Ha SMOpHOHATIBPHOE Pa3BUTHE PA3TTHUHBIX (PAKTOPOB OKPYIKAIOMICH CPEIbI.
Poct u pas3surue xuBoTHBIX. [locTamOproHanbHelil nepuoa. Ilpsmoe u Henpsmoe
pasButHe. Pa3ButHe ¢ Meramopdo3oM y OECIO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. bBHoOjJOrnueckoe 3HaueHHE MNPSAMOrO M HENPSIMOIO pPa3BUTHA, HX
pacmpocTpaHeHue B mpupoje. THITbI pocTa )KUBOTHBIX. DaKTOPHI PETYISIMHA POCTa
KHUBOTHBIX M yesioBeka. CTaguM MOCTIMOPHOHAIBHOTO PA3BUTHUS Y JKUBOTHBIX U
yenoBeka. [leprnoiel OHTOTEHE3a YeIoBeKa.

Pa3zMHoxeHue 1 pa3BuTHe pacteHuil. ['amerodut u cnopoput. Meiio3 B KU3HEHHOM
ukie pacteHuii. O6pa3oBaHue CIIOp B IIpoIlecce Meio3a. ['aMerorenes y pacTeHHIA.
OmionoTBOpeHWe M pPa3BUTHE  PACTUTENBHBIX  OpraHu3MoB.  J[BoifHoe
OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuid. OOpa3oBaHWE W pPa3BUTHE CEMEHH.
MexaHU3MBbI peryysiliii OHTOTeHE3a y paCTeHUI U KUBOTHBIX

3.2

I/ICTOPI/I}I CTAHOBJICHUSA U PA3BUTUA T'CHCTUKH KAK HAYKH. OCHOBHBIC TEHETHYCCKHUE
IIOHATHA u CHMBOJIBI. I"'omonoruynnie XpOMOCOMBI, AJJICJIIbHBIC T'CHBI,
AJIbTCPHATHUBHBIC IIPU3HAKH, JIOMI/IHaHTHBII‘/’I u pe].[eCCI/IBHHﬁ MIPpU3HAK, TOMO3UTI0Ta,
TreTepo3nurora, 4Yucrasa JIMHUA, FI/I6pI/II[I)I, I'CHOTHII, (1)GHOTI/IH. OcHoBHBIE METO/bI
T'CHCTUKHU: l"PI6pPII[OJ'IOl"PI‘ICCKPII>i, HHTOHOFHHCCKHﬁ, MOJICKYJISIDHO-T CHETUYCCKUI

3.3

Monorubpunnoe ckpemuBanue. [lepBeiii 3akoH MeHens - 3aKOH eIuHO00pa3us
rudpuaoB nepsoro nokosnenud. [Ipasmino nomunupoBanus. Bropoiil 3akon Menaens
- 3aKOH pacLIeIyIeHUs Npu3HaKkoB. LluTojorumyeckue OCHOBBI MOHOTHOPHIHOTO
CKpemuBaHus. [ unoTe3a 4uCTOTHI TaAMET.

AHanuzupyrouiee ckpemuBaHue. [IpoMexyTO4YHBI XapakTep HacjelO0BaHUS.
Pacmennenue npu3HakoB MpH HETTOJTHOM IOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. TpeTuil 3akoH MeHzens - 3aKOH HE3aBHCHMOTO
HacJIeJoOBaHUsI MpU3HaKoB. [{uTomornyeckne 0OCHOBBI AUTUOPUTHOTO CKPEITUBAHUS.
CueruieHHoe HacnezoBaHue npu3HakoB. Pabotsr T. Moprana. CrenieHHoe
HaCJIEe0BaHUE T€HOB, HAPYIIEHNE CLIETUICHUS MEK/y TeHaMu. XpPOMOCOMHAsI TEOPHS
HACJIEACTBEHHOCTH.

I'enetnka mnosia. XpPOMOCOMHBIM MEXAHHM3M ONpEIETIeHUusT moJla. AyTOCOMBI H
[IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M rereporaMeTHbI IoJ. ['eHermyeckas
CTPYKTypa HOJIOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CUEIVIEHHBIX C ITOJIOM.
I'enorun kak nemoctHas cucrema. Ilneorponus - MHOXKECTBEHHOE IEUCTBUE I'eHa.
MHOKeCTBEHHBII AJUIEIIU3M. B3anmoperictue HEAJIEIIBHBIX TEHOB.
Kommnemenraprocts. Onucras. [onumepus

3.4

B3anmopelicTBue reHoTuna u cpeisl npu GopMupoBaHuu GpeHoTuna. I3MeH4nBOCTb
npu3HakoB. KayecTBEHHbIE M KOJIMYECTBEHHBIC NPU3HAKU. BUABI M3MEHYMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHA.

MoaudukannonHas  u3MeHUHMBOCTb.  Ponb  cpempl B hopMupoBaHHH
MOIU(PHUKAIIMOHHON n3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuamoHnHsii psij
u BapuwarnmonHas kpuBas (B. MHoranncen). CpoiictBa MOIu(UKAITMOHHON
W3MEHYUBOCTH.




I'enoTnnnueckast U3MeHYUBOCTH. CBOICTBA T€HOTUIINYECKON M3MEHYNBOCTH. BHIBI
TeHOTUITUYECKOW N3MEHYUBOCTH: KOMOMHATHBHAS, MyTaIl[HOHHAS.

KomOunatuBHass wu3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC - OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHYHMBOCTH B CO3IaHUU
TEHETUYECKOTO pa3Hoo0pasus B mpeiesiax OJJHOTO BU/IA.

MyTannoHHas U3MEHYMBOCTh. BUbl MyTaluii: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHBIE W WHIYyIUPOBAHHBIE MYyTalUU. SIAEpHbIE W HUTOIUIA3MATUYECKHE
MyTanuu. CoMaTH4eCKUe U MOJIOBbIE MyTaluU. | [pyunHbI BO3HUKHOBEHUS! MY TalIUM.
MyTaredsl W WX BJIUSHUE HA OPraHU3MBL. 3aKOHOMEPHOCTH MYTAI[MOHHOTO
nporecca. 3aKOH TOMOJIOTHYECKHX PSIIOB B HacleAcTBeHHON m3MeHunBoctu (H.H.
Bagunog). BuesinepHas ”3MEHUMBOCTh U HACTEACTBEHHOCTh

3.5

KapuoTun uenoeka. MexxayHapogHasi mporpaMMa MCCIIeIOBaHUS TEHOMA YeJIOBEKa.
Metonsl W3y4deHHs] TEHETHKH 4YeJlOBEKa: T'eHEeallOTMYeCKUil, OJIM3HEIOBIi,
HHTOFGHGTHQGCKHﬁ, HOHy.]'ISIIII/IOHHO-CTaTHCTH‘IeCKHﬁ, MOJIGKynS[pHO-FeHeTI/ILIeCKI/Iﬁ.
CoBpeMEHHOE  ONpEAeNICHUE TIEHOTUIA: IOJHOTEHOMHOE CEKBEHUpPOBAHHUE,
FEHOTUIIMPOBaHUEe, B TOM uyuciie ¢ noMmompto [I[P-ananu3a. HacnenctBeHHble
3a0o0yieBaHus 4esoBeKa. | €HHbIE W XPOMOCOMHBIE OOJIe3HH 4esoBeka. bomesHu c
HACJICJACTBEHHON MPEIPacHoIOKEHHOCThIO. 3HAYCHHE MEAMIIMHCKON TCHETHKU B
NPEIOTBPALICHUH U JICUEHUU TeHETHYECKUX 3aboyieBaHUi yenoBeka. CTBOJIOBBIC
KIJICTKHU

3.6

JlomecTukanus ¥ ceNeKIus. 3apoKICHIE CeJICKITUU U JoMecTukanuu. Yuerue H. M.
BaBwiioBa o 1eHTpax MPOUCXOXKACHUS U MHOT000pasus KyJIbTYpHBIX DPacTEHUH.
Ponp cenexknuu B co3maHumM COPTOB PACTEHHU W MOPOJ KUBOTHBIX. CopT, moposa,
mTamMM. 3aKOH TOMOJIOTMYECKUX PAJIOB B HacleACTBeHHOM u3MmeHunBoctu H.U.
Basunoga, ero 3HaueHue 1si CEIEKIIMOHHONW PaOOTHI.

Metoapl  celeKIMOHHOM paboTsl. VCKycCTBEHHBIH  OTOOp: MAaccoBBIA U
WH]IUBUY IbHBIM. DTanel KOMOHWHAIIMOHHOMN CEJICKIIUH. UcneiTanme
MIPOU3BOUTENEH 10 MTOTOMCTBY. OTOOP MO T€HOTHITY C ITOMOIIIBIO OIIEHKH (heHOTHIIA
MOTOMCTBA M OTOOP T10 TEHOTHUITY ¢ oMoIisio ananusa JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEeNeKIIMOHHOW paboThl. PaguanMoHHBINA |
XUMUYECKH MyTareHe3 Kak HCTOYHUK MYTaIllil y KyJbTypHBIX (h)OPM OpTraHHU3MOB.
Hcnonb30BaHne T€HOMHOTO PEJAaKTUPOBAHUS U MeTON0B pexkoMmOuHaHTHBIX JJHK
JUISL TIOJTYYEHHST MUCXOAHOTO MaTepralia i CEJICKIIUH.

[Monyuyenune mnomumnounoB. BHyTpuBHIoBas rubpuausanus. bBIn3kopoacTBeHHOE
CKpelIMBaHue, WM WHOpUAWHT. HepoacTBeHHOE CKpelrBaHue, WA ayTOPUIUHT.
I'ereposuc u ero npuunnsl. Mcnons3oBanue rerepo3uca B cenekuu. OTaaneHHas
rubpunuzarus. [Ipeononenune Oecrutogusi MEXBUIOBBIX THOPHIOB. JloCTHKEHMS
CEJIEKLIMN PACTEHUH U KUBOTHBIX

3.7

OOBEKTHI, UCTIONB3YEMbIE B OMOTEXHOJIOTUH, - KICTOYHBIE U TKAHEBBIC KYJIbTYPHI,
MUKpPOOPTraHU3MbI, HUX  XapakTepucTuka. TpaauioHHas  OHWOTEXHOJIOTHUSA:
xje0oreueHne,  TMOMyYeHUEe  KHUCIOMOJIOYHBIX  NPOAYKTOB,  BHHOJEIHE.
Muxkpob6uonornueckuii cuHTe3. OOBEKTBI MHUKPOOHOJOTHUYECKUX TEXHOJOTHA.
[IpownsBoacTBo Oenka, AMHUHOKHUCIIOT " BUTAaMHHOB. HckyccrBeHHOE
OIUIONOTBOpPEHNE. PEKOHCTPYKIHS AMIIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. MeTon
TpaHCIUIAaHTAIUH SIAEP KIETOK.

XpoMOCOMHasi W TeHHasg WHXeHepusi. VCKyCCTBEHHBI CHHTE3 Te€Ha |
KOHCTpyupoBanue pexomOuHanTHeIXx JIHK. JlocTmkeHHST W MEpPCIEKTHBBI
XPOMOCOMHOM M  TEHHOWM  WHXXKEHEpUU. MeIuIUHCKHEe  OMOTEXHOJIOTHH.
Hcnonp30BaHue CTBOJIOBBIX KIETOK




Cucrema 1 MHOroodpasue OpraHmuecKkoro Mupa

4.1

buonoruueckoe paznoodpasue opranu3sMoB. CoBpeMeHHasi CUCTEMa OPraHU4YeCKOIro
mupa. [lpuHuunel knaccudukanuum opraHu3MoB. OCHOBHBIE CHCTEMaTHUYECKHUE
rpyIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOEGHUS U IKHU3HEIEATEIbHOCTH OJHOKJIETOYHBIX OPIraHU3MOB.
baktepuu, apxeu, OJHOKJIETOUHbIE TPUObI, OJHOKJIETOYHBIE BOJOPOCIH, APyTUe
npoTucTsl. KosloHHanbHble OpraHu3Msbl. [[BHKeHHE OJHOKIETOYHBIX OPraHU3MOB:
amMeO0ouHOe, JKTYTUKOBOE, PECHUYHOE. 3alluTa y OJHOKJIETOYHBIX OpPraHHU3MOB.
Pa3npaxuMocTh y OHOKIETOYHBIX OPraHU3MOB. TakcuChI

4.2

MHOTroKJIeTOYHbIE pacTeHusl. B3auMOCBs3b YacTeii MHOTOKJIETOYHOT'O OpraHu3Ma.
TkaHu, OpraHbl U CUCTEMBI OPTraHOB MHOTOKJICTOYHOTO opranu3mMa. OpraHu3M Kak
eanHoe 1enoe. TkaHu pacteHuil. TUIBI pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasl,
MOKPOBHAs, TMPOBOAMAIIAs, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTPOCHHSI,
GYHKIUI 1 pacToioKeHUs TKaHEeH B OpraHax pacTeHHA

4.3

BereratuBHble M IeHEpaTUBHBIE OpraHbl pacTeHUl. DyHKIHUHU OPraHOB U CHUCTEM
opranoB. Kapkac pactenuii. [[BuskeHME MHOTOKJIETOUYHBIX PACTCHUMN: TPOMHU3MbI U
HacTuM. IlorjomeHue BOJBI, YIVIEKUCIOTO Ta3a W MUHEPAJIbHBIX BEILECTB
pactenusiMu. Jlprxanue pacteHuil. uddysus razoB uepe3 MOBEPXHOCTh KIIETKH.
TpaHcropTHBIE cHUCTEMBl pacTeHMH. Bblaenenue y pacteHuid. 3ammura y
MHOTOKJIETOUHBbIX pacTeHud. Kytukyna. CpencrBa MACCUBHOM M XHUMHUYECKOU
3amuThl. DUTOHLUIBL.

Pa3apaxuMocTe M peryisnus y OpraHu3MoB. Pa3gpa)kuMocTe W peryisinus 'y
MHOTOKJIETOYHBIX pacTeHUI. POCTOBbIE BelllecTBa U UX 3HAYEHUE

4.5

MHOroKkJIeTOYHbIE KUBOTHbIE. B3aMMOCBA3b YacTe€li MHOTOKJIETOYHOIO OpraHu3Ma.
TkaHu, opranbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO opraHu3Ma. Opranu3M Kak
equnHoe neioe. I'omeocras. Tkanu ;KUBOTHBIX U YeJIOBEKa. TUNBI ;JKUBOTHBIX TKAHEH:
SNUTEIUANbHAs, COCIMHHUTENIbHASI, MbIlIedHas, HepBHAsA. OCOOCHHOCTH CTPOCHHUS,
(GYHKIUI 1 pacToNOKEHUS TKAHEH B OpraHax KUBOTHBIX U YEJIOBEKa

4.6

Opranbel U CUCTEMBl OPraHOB >KMBOTHBIX. DYHKIIMM OPraHOB M CHCTEM OpPTraHOB.
Onopa tena oprann3mMoB. CKeJIeTbl OTHOKIETOYHBIX 1 MHOTOKJIETOYHBIX )KUBOTHBIX.
Hapy»Hblii 1 BHyTpeHHU ckeneT. CTpOeHUE U TUIIbI COEAMHEHUS KOCTEH.
JIBuKeHME MHOTOKJIETOYHBIX JKMBOTHBIX. IIuranme xuBoTHBIX. IluTanue
MO3BOHOYHBIX JKMBOTHBIX. JlpIxaHue kuBOTHBIX. KokHOe apixanue. JKabepHoe u
JIETOYHOE JIbIXaHHUE.

JIpIxaHue MO3BOHOYHBIX KHUBOTHBIX. DBOJIIOLIMOHHOE YCIOKHEHUE CTPOEHUS JIETKUX
MI03BOHOYHBIX )KMBOTHBIX. /IpIXaTeNbHas cucTEMA YelI0BEKa. MeXaHn3M BEHTWIIALIAN
JIETKUX Yy IITHI] U MIIEKOIIUTAOIIMX. TpaHCIIOPT BEIIECTB Y OpraHu3mMoB. TpaHcnopt
BELIECTB y *KMBOTHBIX. KpoBeHOCHas cuctema u ee opransl. KpoBeHocHas cucreMa
MO3BOHOYHBIX JKMBOTHBIX. Kpyru kpoBooOpaiieHusi. JBOIIOLMOHHBIE YCI0KHEHUS
CTPOEHHUSI KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX JKMBOTHBIX. Bblaenenue y
opranusmMoB. Bbinenenune y xKuBOTHbIX. CokpaTuTenbHble Bakyosd. OpraHsl
BbIieTeHU. CBSA3b MOJIOCTH Teja C KPOBEHOCHOM M BBIJCIHUTEIBHONW CHUCTEMAMHM.
Boinenenne y mO3BOHOYHBIX KUBOTHBIX. 3alllUTa Y MHOTIOKJIETOYHBIX JKHBOTHBIX.
[ToxpoBbl M uX npou3BoAHBIE. Pa3npakMMOCTh M pPEryssilus Yy OPIaHHU3MOB.
Pa3gpaxxuMoCTh y OJHOKIIETOYHBIX OPraHu3MOB. Takcucel. Pa3npaxxuMocTs u
pEryJisiiis y MHOTOKJIETOYHBIX PaCTeHUI. POCTOBBIE BEIECTBA U UX 3HAUYCHHUE.
HepBras cucrema u peduieKTopHash Peryysiiis y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cuctema u ee OTAenbl. DBOJIIOLNMOHHOE YCIOKHEHUE CTPOCHHUS HEPBHOU




CHCTEMBI y KUBOTHBIX.
Pa3pabotka anroputmMoB W mporpamMm i APQPEKTUBHON (HYHKIMOHAIBHOM
AHHOTAIINU TC€HOMOB, TPAHCKPHUIITOMOB, IPOTEOMOB, METab0I0MOB
MHKpPOOPTaHU3MOB, PaCTEHHH, JXUBOTHBIX M YEIOBEKa

OpFaHI/I3M YCJIOBCKA U €T0 3JOPOBLC

5.1

Opranel U cHUCTEMBI OpraHoB 4esioBeka. OTeIbl TOJIOBHOTO MO3ra IMO3BOHOYHBIX
KUBOTHBIX. Pednexc u pedriexropHas nyra. be3ycioBHbIe U yCIOBHBIE PE(IIEKCHI.
I'yMopanbHas perynsuus U S9HIOKPHUHHAS CHCTEMA )KUBOTHBIX U yesloBeKa. JKemessl
SHJOKPUHHOM CHCTEMBI U UX TOPMOHBI. JleficTBHEe TOPMOHOB. B3anMOCBsA3b HEPBHOU
U DSHIOKpUHHON cucteMm. ['umoramamo-runopuzapHas cucrema. Peduexc wu
pednexTopHas qyra. be3sycinoBHbIE U YCTOBHBIE pedIIeKCh

5.2

3ammra opraHu3ma oT OonesHei. IMMmyHHas cuctema denoBeka. KieTouHbI u
TYMOpPQJIBbHBI HUMMYHUTET. BpoxneHHBbIH, NpHOOPETEHHBIN crenupruuecKuit
UMMyHUTET. Teopus KIOHaNbHO-celeKTuBHOrO mMmmyHmrtera (II. Dpnux, O.M.
bepnert, C. Tonerasa). BocnianutenbHble OTBETHI OpraHU3MOB. Poib Bp0oXKJI€HHOTO
MMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI
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KposenocHas cucrema u ee opranbsl. Cep/iiie, KpOBEHOCHBIE COCY/ bl U KpoBb. Kpyru
KpoBooOparienus. Pabora cepana u ee perymsuus
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Hpixanue yenoBeka. uddysus ra3oB uepes3 MOBEpXHOCTh KIETKH. JlpIxaTempHast
CUCTEMa YeJIoBeKa. J{pIxaTenbHas MOBEPXHOCTb. Perynanns npixanus. JlpIxareapHble
00BEMBI

5.5

HI/IHIeBapI/ITCJII)HaSI CHUCTEMA 4YCJIOBCKA. OTI[GJ'[I)I MUIICBAPUTCIBHOIO TpPAKTa.
HI/IH_IeBapI/ITCJ'IbHHC JKCJIC3HhI. BHYTpI/IHOHOCTHOG 1 BHYTPHUKIICTOYHOC MUIICBAPCHUC

5.6

IlokpoBsl M wux mnpousBogHsle. Opranbl BbiaeneHus. [louku. CrpoeHue u
¢yHkmoHupoBanue HeppoHa. OubTpalLus, CEKpeLns U 00paTHOE BcachIBaHUE KaK
MeXaHU3Mbl PabOThl OpraHoB BolAeIeHU. OOpa3oBaHuEe MOYH y YelOBeKa

5.7

JIBukeHre dYenoBeKa: MblliedHas cuctema. CKeleTHbIe MBIIIBI U UX paboTa.
CtpoeHue u TUITBI COSIMHEHUS KOCTEH

Teopus sBomoIMK. PazBuTue ®u3HU Ha 3emMIie

6.1

OpomonronHast Teopus Y. Jlapsuna. [Ipeanochbliki BOSHUKHOBEHHS JapBUHU3MA.
JKusHb u Hay4dHas nearenbHoCcTh Y. JlapBuHa.

JBuxyume cunbl 3Bomonuu BuAoB mo Y. JlapBuHy (BbICOKas MHTEHCHUBHOCTD
Pa3MHOXCHHST ~ OpPTaHM3MOB, HACJCJCTBEHHAs WM3MEHYMBOCTh, Oopnba 3a
CYILIECTBOBaHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTnueckord Teopuu sBomroruu (CTD). HeiltrpansHas Teopus
sBostonnd. COBpEMEHHAsl 3BOJIIOIMOHHAS OWOJIOTHS. 3HAYEHHUE HBOJIOIMOHHOMN
TeopuHu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

[onmynsuus kak aneMeHTapHast equHuIa 3Bomoli. COBpeMEHHbIE METObI OLIEHKH
TeHETUYECKOT0 Pa3HoOo0pazus U CTPYKTyphl momyssiuuid. M3meHenue reHodoHna
HOMYJISIIUM KaK 3JIEMEHTApHOE SBOJIIOIMOHHOE SIBJICHHE. 3aKOH TE€HETHYECKOIO
paBHoBecus Jx. Xapnau, B. BaitnOepra.

OnemenTapHbie (HaKTOPHI (IBMXKYIIME CHIIBI) SBOJIIOUMU. MyTallMOHHBIA MpoLecc.
KomOunaTtuBHass m3MeH4MBOCTb. Jlpeilp reHoB - cilyyaiiHble HEHaIpaBJICHHbIE




U3MEHEHHs YacTOT ajuiesiel B momysanusx. OQPQexT ocHoBaTenss. MHurparum.
W3onsauus nmonmymsiuuid: reorpaduueckas (IIPOCTPAaHCTBEHHAs), OHoIOrHYecKas
(penpoayKTHBHAs).

EctecTBeHHbIH 0TOOp - HampaBsAOLMA (hakTop 3BOTIOLUH. DOPMBI €CTECTBEHHOTO
orOopa: ABIKYIIUH, CTaOMIU3UPYIOMIMK, pa3pbIBAIOIIUN  (AM3PYNTUBHBIN).
[TonoBoii oTOOP.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ybTaT MUKPOAIBOJIIOLMU. Bo3HMKHOBEHME
npucnocoOieHnit y opranusmMoB. Apomopdosbl u uamoanantaiuu. Ilpumeps
npucnocoOneHnii 'y  opraHu3MoB. OTHOCHTENBHOCTH  NPHUCIIOCOOJICHHOCTH
OpPIraHU3MOB.

Bun, ero xpurepum u  cTpyKkTypa. BumooOpasoBaHue Kak pe3yJbTaT
MHUKpPO3BOIIONMH. M3omsuusa - xioueBod (akrtop BupooOpazoBanus. Ilytu u
CHO0cO0BI BUI000pa30BaHMs: aJIonaTpuieckoe (reorpaduaeckoe), CHMIaTpUIecKoe
(3KO0JIOTHYECKOE), "MraoBeHHOe" (monuIIONIM3AITHS, rUOpuAN3aIms).
JUTeabHOCTh IBOJIIOLIMOHHBIX MPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb sBomONMOHHON OHONOrMM B pa3pabOTKE HAyYHBIX METOAOB COXPaHEHMS
6uopazHooOpazus. MUKPO3BOIIONMS M KOIBOJIOLHUSA MMApasuTOB M HUX XO35EB.
MexaHu3mbl GOPMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM H CIIOCOOBI OOPBOBI C
Hel

6.3

Mertonpl u3ydeHuss Makpol3Boirouuu. IlazeoHTosorndeckue MeETOAbI H3YUYEHMS
sBostonnu. Ilepexonupie Gopmbl 1 PUIIOreHETHYECKHE PSAAbl OPIraHU3MOB.
Buoreorpaduyeckue Metonsl u3yueHus sBoironuu. CpaBHeHue ¢Guopbl U (ayHBbI
MaTepUKOB U OCTpoBOB. buoreorpaduueckue obmactu 3emun. Bunbl-sHneMuku u
PEJIUKTHI.

OMOpPHOJIOrMYECKHE U CPaBHUTEIbHO-MOP(OJOTHYECKHE METOAbl H3Yy4EHHUS
IBOJIIOLIMU. ['€HEeTMYEeCKHME MEXaHU3Mbl 3BOJIOLMU OHTOTEHE3a U IOSIBJICHHUSA
HBOJIIOLIMOHHBIX ~ HOBIIECTB.  ['OMOJOrMYHbIE M  AHAJIOTMYHBIE  OPTaHBbI.
Pynumentapusle  opranbl M aTaBU3MbL.  MOJEKYJISPHO-TEHETUYECKHUE,
OMOXMMHYECKHE U MaTeMaTHYEeCKHE METO/Ibl U3yUeHuUs 3BOIOLUHU. ['oMooruyHbie
reibl. CoBpeMEHHblE METOAbl MOCTPOCHHUS (PUIOTEHETUYECKUX JIePEBBEB.
XPpOMOCOMHBIE MyTallU{ U 3BOJIIOIHSI TEHOMOB.

OOume 3akoHOMepHOCTH (TpaBwia) HBoitolMH. HeoOpaTuMocTh 3BOJIOLUM.
AnanTuBHas paguanys. HepaBHOMEpHOCTb TEMIIOB 3BOJIIOLUU

6.4

HayuHble runoTe3bl MpOUCXOXKACHUS KU3HU Ha 3emiie. AOGUOreHe3 U MaHCIePMHUSL.
JloHayyHble MpeACTaBICHHUS O 3apOXKICHUM >KU3HM (KpealroHH3M). [umoresa
MTOCTOSIHHOTO CaMO3apOsKJICHUS XKU3HU U ee onpoBep:keHue onbitamu @. Pequ, JI.
Crnannanuanuy, JI. [lactepa. [Ipoucxosxaenne >xu3Hu U acTpoOUOIIOTHS.

OcHoBHBIE 3Tallbl HeopraHuueckod sBomtonuu. [lnanerapHas (reonormueckast)
HBOJIOIMS. XUMHUYECKasi IBOJIONUSA. AOGUOTCHHBIM CHHTE3 OPraHUYeCKUX BEIECTB
n3 Heoprannyecknx. Omeir C. Muwmiepa u I'. FOpu. O6pa3zoBaHue MoIMMeEpOB U3
MoHoMepoB. Koanepsarnas runore3a A.M. Onapuna, rumore3a NEPBUYHOIO
Oynbona J[xx. XonneitHa, renerndeckas runoresa I'. Memnepa. Pu6osumsl (T. Uek) u
runote3a "mMupa PHK" V. I'unGepra. ®opmupoBanre MeMOpaH U BO3HHUKHOBEHHE
MPOTOKJIETKH.

Hcropus 3emnn u meroasl ee u3yuyeHHUs. MckomaeMble OpraHM4ecKHE OCTAaTKH.
['eoxponosnoruss u ee Meronapl. OTHOCUTENbHAass U aOCOJIIOTHAs T€OXPOHOJIOTHSL.
I'eoxpoHonornyeckas mkKana: 0HbI, 3pbl, IEPUOJIBI, FTOXH.

HavaneHble 3Tanbl opraHnyeckod sBomtound. [losBileHHE W 3BOJIIOLMSA NEPBBIX
KJIETOK. OBoJronus MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX  JKOCHCTEM.




CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHAJOT MEPBBIX HA 3eMiie COOOIIECTB.
Crpomatonutsl. [IpokapuoThl ¥ 3yKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOHMOreHe3). OBOJIIOLIMOHHOE TPOUCXOKICHHUE
BUpycoB. IlponcxoxaeHue MHOTOKJIETOYHBIX OpraHu3MOB. BoO3HHKHOBeHUE
OCHOBHBIX I'pYyHI MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl HBOJIOLHMH BBICIIUX pacTeHUH. OCHOBHBIE apoMOp(03bl pacTEHUI.
Brixon pacrennii Ha cymry. IlosBaeHue CIOpPOBBIX PACTEHMM M 3aBOCBAaHUE MMM
cymn. CemeHHble pactenus. [IpoucxoxxieHre 1IBETKOBBIX PACTCHUH.

OCHOBHBIE 3TaIbl SBOJIIOLUH KHUBOTHOTO MUpa. OCHOBHBIE apOMOP(O3HI IKUBOTHBIX.
Bennckas ¢gayna. KemOpuiickuii B3pbIB - MOSIBICHHE COBPEMEHHbBIX TUIOB. [lepBbie
XOpAOBbIE )KUBOTHBIE. JKU3Hb B BoJie. DBOMIOIMS MO3BOHOUHBIX. [IponcxoxaeHue
ampuouit u pentunuil. [lpoucxoxnenne miekonutaronmx W ntun. [Ipuxiun
KIIF04eBOoro  apomopdosa. OcBoeHHE OCECMO3BOHOYHBIMH W MMO3BOHOYHBIMH
KUBOTHBIMU CYIIIH.

Pa3ButHne xu3HM Ha 3emie MO 3paM M IEpUOJaM: apxeil, IpoTepo30il, Naieo3oi,
Me3030H, KaiiHo301. O0I11as XapaKTepUCTHKA KIIMMATa U T€0JIOTHYECKUX POLIECCOB.
[losiBneHue U pacBET XapaKTEPHBIX OPraHU3MOB. YTJI€00pa30BaHueE: €ro yCIOBUS U
BJIMSIHHE HA Ia30BbIi cOcTaB aTMOC(EpBHI.

MaccoBble BBIMHpPAHUSI - 3KOJOTHYECKHE Kpu3HChl mponuioro. [IpuumHbl U
CJIEZICTBUSA MAacCOBBIX BbIMUpaHMHA. COBpPEMEHHBIH 3KOJOIMUYECKH KPH3HUC, €ro
0COOEHHOCTH

6.5

Paznenst u 3amaum  aTpomnosiornd. Meronbl aHTponojoruu. CTaHOBIIEHHE
IIPEJICTaBICHUN O POUCXO0KAEHUH uenoBeka. COBpeMEHHbIE HAyUHbIE TEOPUHU.
CxoncTBO uyenoBeKka € KMBOTHBIMHM. CHCTEMaTHYECKOE IIOJIOKEHUE YeIOBeKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMU:  CPAaBHUTEIBHO-
MOP(OJIOTHUECKHE, SMOPHOJIOTHYECKHE, (bU3HOTOT0-OMOXUMUYECKUE,
nosesieHYeckue. OTIMYUS YelIOBEKa OT KUBOTHBIX. [IpAMOX0XkIEeHNE U KOMILUIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOM CHUTHAIBHOM
CUCTEMBI.

JBuxyume cuibl  ((pakTophl) aHTpONOreHe3a: OMOJIOrMYecKue, COLUaIbHbIE.
CooTHolleHrne OMOJOTHYECKUX U COLUANIBHBIX (PAKTOPOB B aHTPOIOT€HESE.
OCHOBHBIE CTaJIUU AHTPOINOIreHe3a. ABCTPAIONUTEKU - ABYHOTME IPEIKH JIOACH.
YenoBek yMeblid, IEPBBIE U3TOTOBJICHUS OPY AU TpyAa. YemoBek NpAMOXOIAUN U
MIEePBBIN BBIXOJ JtoJIel 3a mpenensl Adpuku. YenoBek reiaenb0eprckuid - 00mmia
IPENOK HEaHACPTAIbCKOIO 4YelIOBEKa M  4YeJIoBeKa pasymMHoOro. Yemnosek
HEAHJICPTAIbCKUM KAaK BHUJ JIIOJECH XOJOZHOTO KiuMara. YemoBEeK pa3yMHBII
COBPEMEHHOI0 THIIA, IEHUCOBCKUI YEJIOBEK, OCBOCHNE KOHTUHEHTOB 3a IPEeIIaMU
Adpuxu.

DBoUTIOLIKS COBPEMEHHOT0 YeoBeKa. EcTecTBeHHBII 0TOOD B MOMYJISAIMAX YeTOBeKa.
MyTaunonssiit mpouecc u nonuMopdusm. IlomynsiuronHble BOJIHBI, Ipeid reHos,
mMurpanus 1 "3QpgexT ocHoBaTensA" B MOMYJIALUAX COBPEMEHHOT'O YeJIOBEKa.
Yenoseueckne pacbl. llomsatme o pace. bonbmme pacbl:  €BpONEOMIHA
(eBpaswmiickas), aBcTpano-HerpouHas (3KBaTopuaibHasi), MOHTOJIOMHAS (a3UATCKO-
amepukaHckas). Bpems um myTu pacceneHusl yenoBeka Mo IiaHere. EauHCTBO
yenoBeyeckux pac. HayuyHas HecocTodTenbHOCTh pacusMa. [Ipucrnoco6ieHHOCTb
YeJIOBeKa K pa3HbIM YCIOBUSIM OKpY’Karomiei cpeapl. BiusHue reorpaduueckoit
cpenbl U apeiida reHoB Ha MOP(OIOTHIO U PU3HOIOTHIO YeTIOBEeKa

OKOCHUCTEMEI U MNpUCymunue MM 3aKOHOMCPHOCTU

7.1

Pa3nensl u 3agaun sxosorun. CBsi3b HKOJIOTUHU C IPYTUMHU HAYKaMH.




Metonel  3koyoruu. IlonmeBbie HaOMIOACHWS. OKCIEPUMEHTBHI B JKOJIOTHH:
OpUpoJHble U JabopaTopHble. MoaenupoBaHUE B OSKOJIOTHMH. MOHUTOPUHT
OKPY’KaOIICH Cpe/Ibl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorudeckue (aKTopbl M 3aKOHOMEPHOCTH uX jedctBus. Kiaccudukanus
HKOJIOTHUECKUX (PAKTOPOB: abHOTHYECKHE, OMOTHYECKUE, aHTponoreHHsle. Ooue
3aKOHOMEPHOCTH JIeHUCTBUA dKosoruueckux ¢akropon. Ilpasuno munumyma (K.
HInpenrens, FO. JIuOux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue Qaxropbl. CBeT Kak 3Kojorudeckuil ¢axtop. JlelcTBue pasHbIX
Y4aCTKOB COJIHEYHOI'O CIIEKTPA HAa OPraHU3Mbl. DKOJIOTHYECKHUE IPYNIIbl paCTEHUN U
JKUBOTHBIX II0 OTHOIIEHUIO K cBeTy. CurHanbHas pojib cBera. PoTonepuoausMm.
Temnepatypa kak sxosorndeckuii ¢pakrop. [eiictBue TemnepaTypsl Ha OpraHU3MBI.
[loiiKknaoTepMHBIE U TOMOMOTEPMHBIE OPTAHU3MBl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBlI.

Bnaxnocte kak 3konoruyeckuit  Qaxrop. IlpucnocoOnenuss pacreHMi K
noJiiepKaHuto BogHoro Oananca. Kiaccuukanus pacTeHui o OTHOILIEHUIO K BOJIE.
[IpucnocobaeHns KUBOTHBIX K H3MEHEHHUIO BOAHOTO PEXUMA.

Cpeabl oOuTaHMS OpPraHMW3MOB: BOJHAs, Ha3eMHO-BO3/YILIHAs, IOYBEHHas,
riyOuHHass ~ MOJANOYBEHHAs,  BHYTpHOpraHu3MeHHas.  DU3NKO-XUMHUYECKHUE
0COOEHHOCTH cpell 00MTaHus opranu3MoB. llpucrnocobiienns Opranu3MoB K KU3HU
B Pa3HBIX Cpejax.

buonoruueckue putmbl. BHemnue u BHyTpeHHUE pUTMbl. CyTOUYHBIE U TOJUYHbBIE
put™Mbl. [IpucrOocCOGIEHHOCTh OpPraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIOBHUI
YKU3HU.

XKuznenusie Gopmbl opranuszmoB. [lonsrtue o >xu3zHeHHOH ¢opme. KuzHeHHbIE
(GopMbI pacTeHUI: JAepeBbs, KyCTAPHUKH, KYCTapHUUKH, MHOTOJIETHHE TpPaBbl,
oJHoJeTHUEe TpaBbl. JKuzHeHHbIE (OPMBI KUBOTHBIX: TUIAPOOUMOHTHI, F€OOMOHTHI,
a’poOuoHTHI. OCOOEHHOCTHU CTPOEHUS U 00pa3a KU3HU.

buotnueckue Qaxtopsl. Bunbl OMOTHYECKMX B3aUMOJCHCTBUN: KOHKYpEHLU,
XUIIHAYECTBO, cUMOMO3 U ero Qopmbl. [lapasuTusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHPAHTCTBO, HaXJICOHUYECTBO). Hetpoduyeckue
B3auMojeiicTBus  (Tomuyeckue,  ¢opudeckue,  ¢adbpuyeckue).  3HaAUCHUE
OMOTHUYECKUX B3aUMOJICHCTBUH JUIs CYIIECTBOBAHUS OPraHU3MOB B cpejie 0OUTaHMUs.
[TpyHLIMIT KOHKYPEHTHOTO UCKJIFOUEHUS

7.3

DKOJIOTHYECKUE XapaKTePUCTUKH TomyJsanun. [lomymsanus kak Ouonorudeckas
cuctema. Ponb HEOTHOPOTHOCTU cpenbl, Gu3uveckux OapbepoB M OCOOEHHOCTEU
Ouosornu BUIOB B (OPMHPOBAHUHM TPOCTPAHCTBEHHOW CTPYKTYPHI TOMYJISIIHA.
OCHOBHbIE TOKa3aTeau TMOMYJISIIUU: YUCIEHHOCTb, IUIOTHOCTh, BO3pacTHas W
MOJIOBas CTPYKTYpPa, POKAAEMOCTh, TPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHSI.
Dkoyioruueckasi CTpykTypa mnonyjsauud. OIlLleHKa YHCICHHOCTH MOMYJIALNH.
JvHamMuKa MOMyJsAlMU U €€ peryssuus. BbuoTWyeckud MNoTeHUWal MOMYJISIUY.
MopenupoBanue JUHAMUKH MOMYJSIUU. KpuBble pocTa YMCIEHHOCTH MOIMYJISIIUH.
KpuBbie BbDKHBaHUA. Perynsius 4YHCICHHOCTH TOMYJSIUNA: POJb (PaKTOPOB,
3aBUCSIINUX U HE 3aBUCSIIUX OT TNIOTHOCTU. DKOJOTHYECKHE CTPATETUU BUIIOB (1- U
K-crparerun).

[TonsTne 00 sKoMorMUecKoil HuIe Buaa. Mectrooburanue. MHOroMepHasi MOJIENb
skonormyeckod Humm Jx .M. XatumHcoHa. Pa3mepsl 3KONIOrMYeCKON HUIIH.
[TorennumanpHas U pealM30BaHHAsT HUILIN.

Bun xak cucrema nomymnsnuii. Apeansl BUI0B. BUIbI 1 UX KU3HEHHBIE CTPATErUU.
3aKOHOMEPHOCTU TOBEJICHUS M MUTpALU KUBOTHBIX. bHonormueckue HMHBa3uu




4y’KEpPOJHBIX BUJOB

7.4

CoobmecTBa opraHnu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy OpraHu3MaMH
B Ouomenosze. DOxocucreMa Kak oOTKkpbiTas cuctema (A.Jlx. Tencmm).
OyHKIUOHATBHBIE OJOKHM OPTaHU3MOB B DKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI,
penyueHtsl. Tpoduueckue ypoBHH. Tpoduyeckue mnenu u cetu. AOHMOTHYECKHE
6s10ku skocucteM. [1ouBwl U Wbl B 9KocucTeMax. KpyroBopoT BemIeCTB M MOTOK
SHEPTUU B SKOCUCTEME.

OcCHOBHBIE TIOKa3aTelId SKOCUCTeMBbl. broMacca W mpoayKmus. DKOJOTUYECKHE
MUPAMHUJIBI YUCEl, OMOMACCHI U DHEPTHH.

HampaBneHnnble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CyKueccuu. llepBuunble H
BTOPUYHBIE CYKIIECCUU U UX TPUYUHBL. AHTPOIIOT€HHBIE BO3JCHCTBHSI HA CYKIIECCHH.
Knumakcunoe coobmectBo. bropaznoobpasue u mojgHoTa KpyroBopoTa BEIIECTB -
OCHOBa yCTOMYHMBOCTHU COOOIIECTB.

[Ipupogubie  3KOCHCTEMBI. AHTPOTIOTEHHBIE ASKOCHCTEMBI. ATPOIKOCHCTEMA.
ArporeHo3s. Paznuuus Mexxay aHTPOIIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMaMH.
YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckast ¢iopa u
dayna. CuHaHTpomm3aius ropoJckoil ¢ayHsl. buonornueckoe M X03sSHUCTBEHHOE
3HAQYCHHE arpodKOCUCTEM W YPOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHPOBAHMS
OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B 3KOCHCTEMAX.

[lepeHOC 3HEPrUM U BELIECTB MEXIAY CMEKHBIMH JKOCHCTEMaMH. Y CTOMYMBOCTH
OpPTaHU3MOB, TOMYJISIIIMI U 9KOCUCTEM B YCIIOBUSX €CTECTBEHHBIX U AHTPOIIOT€HHBIX
BO3JECHCTBUI

7.5

buochepa - oOmeruranerapHas o60ojouka 3eMiu, TI€ CYIIECTBYeT WIH
cyliecTBoBaJIa ku3Hb. Yuenue B.W. Bepnanckoro o 6uocdepe. O6nactu 6nochepsl
u ee cocTaB. JKuBoe BeniecTBo 61ochepsl U ero PyHKIHUH.

3aKOHOMEPHOCTH cymliecTBoBaHUs Ouocepsl. OcobenHocT Ounocdepsl Kak
ro6anpHOM 3KocucTeMbl. JJluHamuueckoe paBHoBecue B Onochepe. Kpyrosopotst
BEIIECTB U OMOreOXUMHUYECKHUEe LUKIIBI (YIiieposa, a30Ta). PUTMHUUHOCTE SIBICHUH B
ouocdepe.

3onaneHOCTh Omoctepsl. Ilonarue o Guome. OCHOBHbIE OMOMBI CYIIM: TYHApa,
XBOWHBIE JIeca, CMEIIIaHHbIE U ITUPOKOJIMCTBEHHBIE JIeca, CTEIH, CABAaHHBI, ITyCTHIHH,
TPOIHMUYECKHE Jieca, BBICOKOTOpbs. Kiumar, pacTuTenbHbIi U )KUBOTHBIN MUP OMOMOB
CYIIIH.

CrpykTypa ¥ (PyHKIUS >KMBBIX CHCTEM, OIIEHKA HUX PECYpCHOro IMOTEHIHala |
6rochepHbIX PYHKIMHA

7.6

DKOJIOTHYECKUE KPU3UCHI M WX NpHYUHBIL. Bo3meiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHue BO3QYIIHOW cpeabl. OxpaHa BO3ayXa. 3arpsi3HEHUE BOJHOM CPEIbI.
OxpaHa BOJHBIX pecypcoB. Pazpymienue mouBbl. OXpaHa MOYBEHHBIX PECYpPCOB.
H3menenune knumara.

AHTpPONOTr€HHOE BO3JICMCTBHE HA PACTUTEIbHBIA M >KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO M >KMUBOTHOTO MHUpa. OCHOBHBIE MPUHLUIIBI OXpaHbl MPUPOJIBI.
Kpacubie kauru. Ocob6o oxpansieMmbie npupoansie Tepputopuu (OOIIT).
borannueckue caibl ¥ 300JI0TMUECKUE TAPKU.

OcCHOBHBIE TPUHLUIIBI YCTOWYMBOTO pA3BUTHUSA YEJIOBEYECTBA W  IPUPOJIBI.
ParnmonanbHOE MPUPOIONOIB30BAHUE U COXPAaHEHHE OMOIOrMYECKOT0 pa3Hoo0pas3us
3emun
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