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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yue6HOMY mpenmetry "buonorus" (manee - Ouosiorusi) Ha ypOBHE CPEIHETO
oO1iero oOpa3oBanus pa3padoraHa Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-
®3 «O06 o6pazoBannu B Poccuiickoit @eneparuny, PI'OC COO, Konnenuun npenoiaBaHus
yueOHoro mpeamera «buonorus»» M OCHOBHBIX TMOJIOXKEHUM (denepanbHON paboueit
IPOrpamMMbl BOCIIUTAHHUS.

VYueOnsiii mpenmer «buonorus» yrnyonaéaHoro ypoBHs usydeHus (10—11 kmaccer) siBisetcs
OJIHUM U3 KOMIIOHEHTOB TIpeIMETHON o0nactu «EcTecTBEeHHO-HAYyYHbIE MPEAMETHD).
Cornacao mnonoxenusiMm GI'OC COO npodunpHble yuyeOHBIE MNPEIMEThI, U3ydyaeMmble Ha
yIIyONn€HHOM YpOBHE, SIBISIIOTCS CrocoOoM auddepeHunanuu oO0ydeHHs Ha YpOBHE
cpenHero ooOmero oOpa3oBaHHMs M IPU3BaHbl O0ECHEYUTh IPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOILIMM, CpEIHMM OOIIMM, CpPEIHUM NPO(PECCHOHATBHBIM H  BBICHIMM
oOpazoBaHueM. B To ke Bpemsi KaXIblii M3 3THX YYEOHBIX NPEIMETOB JOJKEH OBITh
OpUEHTHPOBAaH Ha IPUOPUTETHOE pEIIeHHEe O00pa30BaTENbHBIX, BOCHUTATEIBHBIX U
Pa3BUBAIOIIMX 33J1a4, CBA3aHHBIX ¢ MpoQopueHTauel 00yJaromuXcsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIacTU HayYHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOM,
DKOJIOTHEN, IICUXOJIOTUEH, CIIOPTOM HMJIM BOEHHBIM JIEJIOM.

[Tporpamma no yue6HOoMy mpenmety "buonorus" naér mpeacraBieHue O LENM U 3ajadax
u3ydyeHus yudeOHoro tmpenmera «buonorus» Ha yriyOi€HHOM YpOBHE, OIpeAesseT
o0s3aTenbHOE (MHBAPUAHTHOE) NPEIMETHOE COJEpkKaHUE, €ro CTPYKTYpUPOBAHHUE TIO
pazzenaM M TeMaM, paclpeielieHHe MO0 KilaccaM, PEKOMEHAYET MOCIeA0BaTeIbHOCTh
U3y4eHUs y4eOHOro Marepuaja ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JIOTUKH y4eOHOTO Tpoliecca, BO3PAaCTHBIX OCOOEHHOCTEW oOywaromuxcs. B mporpamme 1o
OMOJIOTMM PEaTM30BaH MPUHUUIT MPEEMCTBEHHOCTH C HM3y4Y€HHEM OHOJIOTMM HAa YpOBHE
OCHOBHOT'O 0011ero oOpa3zoBaHus, Onarogaps 4yeMy MpPOCMAaTpPUBAETCS HAIMPaBIEHHOCTh Ha
NOCJIEYIONIee pa3BUTHE OMOJOTMYECKHX 3HAHUM, OPUEHTHPOBAHHBIX Ha (popMupoBaHHE
€CTECTBEHHO-HAYYHOI'0 MHUPOBO33PEHUS, HKOJIOTMYECKOTO MBIIUIEHUS, IPEACTaBICHUN O
3I0pOBOM 00pa3e JKHU3HHM, Ha BOCIUTaHHE OEPEKHOIO OTHOIICHHUS K OKpY)Karollen
npupoAHoi cpeae. B mporpamMme mno OMOJIOTMM TakKe MOKa3aHbl BOBMOXXHOCTH YYEOHOIO
npeamera «buosorus» B peamuzanuu  TpeboBanuiik PI'OC COO Kk mIaHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM Pe3yJibTaTaM OOy4eHHs U B (pOPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHON JEATEIBHOCTH OOYYaIOIUXCS IO OCBOCHHIO
coJiepKaHusl OMOJIOrMYeCcKOro o0pa3oBaHus Ha YPOBHE CPEIHEro 00I1ero 0opa3oBaHusl.
VYyebnsiii npenMer «buosorus» Ha ypoBHE cpenHero oOmero oOpa3oBaHHs 3aBepIIACT
Ononornyeckoe oOpa30BaHME B IIKOJE M OPUEHTUPOBAH HAa pACUIMPEHHE U YIiyOJieHue
3HAHUI 00YYaIOIIUXCS O )KHUBOW MPUPOJIE, OCHOBAX MOJICKYJIIPHON U KJIETOYHON OMOJIOTHH,
SMOpPHONIOTUM U OHMOJOTMHM  PAa3BUTHUS, TEHETUKH, CEJIEKIHH, OWOTEeXHOJIOTHUH,
HBOJIFOIIMOHHOTO YYEHUS U DKOJIOTHH.

N3yuyenue yudeOHOro npeamera «buonorus» Ha YriiyOJI€HHOM YPOBHE OPHUEHTHPOBAHO Ha
MOJTOTOBKY OOYYalOIIUXCs K MOCIEAYIOIEMY MOJYyUYEeHUI0 OUOJIOrHYecKoro oOpa3oBaHus B
By3aX U OpraHu3anusix CpegHero mnpodeccuoHalbHOTO o00pa3zoBanusi. OCHOBY €ro



COJIEp)KaHUsl COCTAaBJISIET CHUCTeMa OMOJOTMUYECKUX 3HAHHWM, MOJYyYEHHBIX MPH H3YYEeHUU
00y4JaroIMMHUCS COOTBETCTBYIOIIMX CHCTEMAaTUYECKUX pa3JesioB OHOJOTMM Ha YpOBHE
OCHOBHOTo o01ero oopazoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOJy4yaroT pa3Butue. Tak,
pacuIMpeHbl W YIIIyOJIeHbl OHMOJOTMYECKUE 3HAHUS O PACTEHUSIX, XUBOTHBIX, Tpubdax,
OaKTepusix, OpraHU3ME€ 4YeJOBeKa, OOIIUX 3aKOHOMEPHOCTSX JKU3HHU, TOTOJHUTEIHHO
BKJIFOUEHBI OMOJIOTHMYECKHE CBEACHUSA MPUKIATHOTO M TMOHCKOBOTO XapakKTepa, KOTOpbIe
MO’KHO HCTIOJIb30BaTh KaK OPUEHTHUPHI 7S TOCIEeAyIonero Beidopa npodeccuu. Bosmoxna
TaK)Ke UHTETpalysi OMOJOTUYECKUX 3HAHUM C COOTBETCTBYIOIIMMU 3HAHUSIMU, MIOTy4YEHHBIMU
0o0yJaronMMucs pu U3y4eHun (PU3MK, XUMUH, Teorpauu 1 MaTeMaTHKU.

Crpykrypa mnporpamMmbl 1o YyueOHOMy mnpeamety '"buonorus" otTpaxaer CHUCTEMHO-
YPOBHEBBIM M 3BOJIOIMOHHBIN MOAXOABI K U3ydeHHIO Ouonoruu. CornacHO UM, U3y4aroTCs
CBOICTBA M 3aKOHOMEPHOCTH, XapaKTepHBIE [UIsI JKMBBIX CHUCTEM pa3HOTO YPOBHS
OpraHM3alM, SBOJIOIMH OPraHWYECKOro MHUpa Ha 3emile, COXpaHEHUs OUOJIOTHYECKOTO
pa3zHooOpasus miuaHeTsl. Tak, B 10 kinacce M3y4aroTcs OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOU
Oouonoruu, SMOPHOIOTHH W OMOJIOTUU Pa3BUTHSA, TEHETHKU W CEJEKIUU, OMOTEXHOJIOTHH U
CUHTETHYECKON OWOJOTHH, aKTyadu3upyloTCsS 3HaHUS OOydYaromuxcsi 1o OOTaHUKe,
300JI0TUH, AHATOMMHM, (u3HoNOruM yenoBeka. B 11 kiacce u3yyaroTcs 3BOJIOLUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHE 0 Ouocdepe.

VY4eOHnbiii mnpeamer «buosorus» mnpu3zBaH 00€CIEUUTh OCBOCHHE OOYYarOIUMUCA
OMONIOTHYECKUX TEOpUd W 3aKOHOB, WACH, NMPUHLMIIOB W MPaBHI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTHUHBI MUpPA, 3HAHUI O CTPOCHHH, MHOTO0Opa3uu U
OCOOEHHOCTSIX KJIETKH, OpraHM3Ma, MOMYJISIUH, OMOLIEH03a, SKOCUCTEMBI, O BBIIAIOIIUXCS
HAYYHBIX JIOCTHXKEHUSX, COBPEMEHHBIX MCCIEAOBAHUAX B OMOJIOTUH, IPUKIATHBIX ACIEKTax
Ouonornueckux 3HaHWUA. [ pa3BuUTHUS W TOIAEpKAHMS WHTEpeca OOYyYaromMXcs K
Ouonornu HapsAIy CO 3HAYUTEITHHBIM O0BEMOM TEOPETUYECKOTO MaTepuaja B COJEp:KaHUU
IPOrpaMMBbI 10 OMOJIOTUH TTPETYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJICHUS U PA3BUTHS
TOM MM WHOW 00JIaCTHM OWOJIOTMM, BKJIAJJOM OTEYECTBEHHBIX U 3apyOeXHBIX YUYEHBIX B
pelIeHe BAXKHEUIIINX OHMOJOTUYECKUX U IKOJIOTHYECKUX MPOOIIeM.

[enp m3yuenus yyebHoro mpenmera «buonorus» Ha yriyOn€HHOM YpOBHE — OBJIAJCHUE
00y4JaromuMHUCs 3HAHUAMU O CTPYKTYPHO-(PYHKIIMOHAIBHON OpPraHU3aIMH >KUBBIX CHCTEM
pa3HOro paHra M NpUOOpPETeHHE YMEHUN HCMOJIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUU
WHTEpeca K OmpeAenéHHON o6acti npodecCHOHANBHONW JIeATeTbHOCTH, CBSI3aHHOM C
Oouonoruen, wiM K BBHIOOPY yueOHOro 3aBelEHHUs A MNPOJOJDKEHUS OHOJIOTHMYECKOTO
00pa3oBaHUs.

Jloctxenne 1ienu u3ydeHus: yueOHoro mpeamera «buonorusi» Ha yriayOn€HHOM ypoBHE
oOecrneunBaeTcs pelIeHueM CIeIyIOINX 3a1au:

OCBOCHHE O0YJaIONUMUCS CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUsIX, KOHIENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MPaBHUJIaX, COCTABISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpA; O CTPOCHHH, MHOI0o00pa3uu M
0COOEHHOCTSIX OMOJOTHYECKUX CHUCTEM (KJIeTKa, OpraHu3M, MOMYJISIus, BUI, OMOT€OIEHO3,
ouocdepa); 0 BHLAAIOIMINXCS OTKPHITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;



O3HAaKOMJICHWE  OOydJalomuxcsi ¢  METOJaMU  TO3HAHUS  JKMBOW  TMPHUPOABIL:
WCCJIENOBATEILCKUMU METOJaMH OWOJIOTUYECKUX HayK (MOJICKYJISIPHOM | KJIETOYHOM
OHOJOTHUH, SMOPUOJIOTUHA U OUOJIOTHHM Pa3BUTHS, TEHETUKU U CEJICKIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OMOJIOTHH, TMAaJCOHTOJOTUHU, 3KOJIOTHH);, METOJaMU CaMOCTOSITEIILHOTO
pPOBEICHUs] OMOJIOTMYECKUX HCCIEAOBaHUM B JlabopaTopuu W B mIpupoje (HaOoaeHHe,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJIcHUE OOYYaIOUIMMHCS YMEHHUSMHU: CaMOCTOSITENIbHO HaXOAWTh, aHAIM3UPOBATH U
UCII0JIb30BaTh OMOJIOTUYECKYIO uH(pOpMaIIHIO; MOJIb30BAThHCS OroJIOTHYECKON
TEPMUHOJIOTHE M CHMBOJIUKOM;, YCTaHaBIMBATh CBSI3b MEXKIY pPa3BUTHEM OWUOJIOTHUU U
COLIMATTbHO-9KOHOMUYECKUMHU M SKOJIOTHUYECKUMU TpOoOJieMaMy 4YeOBEUeCTBa; OLIEHHWBATH
MOCNIEACTBUSI CBOCH JEATENBHOCTH MO OTHOIICHHIO K OKpPYXAalollel MpHpOIHON cpene,
COOCTBEHHOMY 37I0POBBIO U 37I0POBBIO OKPYKAIOUIUX JI0/I€; 00OCHOBBIBATH U COOJIONIATH
Mepbl TPOPUIaKTUKKA MHGEKIIMOHHBIX 3a00J€BaHUM, MpaBUiia TOBEACHHUS B MPUPOJE U
obecrieueHrs 0€30MaCHOCTH COOCTBEHHOM KU3HEIEATETLHOCTH B UPE3BbIYATHBIX CUTYAITUSIX
OPUPOTHOTO M TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIC HAyYHBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYAIOIIMXCS MHTEIUICKTYaJIbHBIX U TBOPUYECKHX CIOCOOHOCTEW B MpoIecce
3HAKOMCTBA C BBIJIAIOIIUMHUCS OTKPBITUSIMU U COBPEMEHHBIMU UCCIIEOBAaHUSIMU B OMOJIOTHH,
pelIaeMbIMH €10 MpodIeMaMH, METO0JIOTuEN OMOJIOTUYECKOTO UCCIIEI0BaHUs, IPOBEACHUS
OKCIIEPUMEHTAIBHBIX HMCCIICOBAHNUN, pPEIIECHUS OWOJOTHYECKHX 3a7ad, MOJACITUPOBAHUS
OMOOTHYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIUTAHUE Yy OOYyYalOIUXCs IEHHOCTHOTO OTHOIICHHS K XHUBOW MPUPOJE B IEJIOM U K
OTHENbHBIM €€ OO0BeKTaM M SBJICHUSIM; (DOPMUPOBAHHE HKOJIOTUYECKOM, TC€HETHUECKOU
TPaMOTHOCTH, OOIIEH KyJIbTYphI IMMOBEICHUS B IPUPOJC; HMHTETPAIIMN €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuodpeTeHne OO0YyJarOIMUMUCA KOMIETEHTHOCTH B PallMOHAILHOM MPHPOIOTIOIH30BAHUT
(cobnrofeHne TpaBWII TMOBENCHUS B TPHUPOJAE, OXPaHbl BHUIIOB, HKOCUCTEM, Ouocdepsl),
COXPAHEHUU COOCTBEHHOT'O 370POBbSI U 3/I0POBbS OKPYKAIOIIUX JIOAEH (COOMI0IEHUS Mep
npodunakTuku  3a00JeBaHUl, oOecrieueHre Oe30MacHOCTH  JKU3HENESITeIHbHOCTH B
Ype3BBIYANHBIX CUTYallMsAX MPHPOJAHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE
UCITIOJIb30BAHUS OMOJIOTUYECKUX 3HAHUM W YMEHUH B TTOBCETHEBHOM KHU3HU;

CO3JJaHUE YCJIOBHM I OCO3HAHHOTO BBIOOpA OOYYAIONIMMUCS HWHAWBUIYATHHOU
0o0pa30BaTeNbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH TMoOcaeayouemMy IpodhecCHOHATEHOMY
CaMOOTIPEICTICHUIO, B COOTBETCTBUM C WHAWBHIYaTbHBIMH WHTEpPECAMHU U MOTPEOHOCTIMH
pervoHa.

OO1iee YUCIIO YacoB, OTBEIEHHBIX Ha H3yyeHUE OHOJIOTMM Ha YIIIyOJEHHOM YpOBHE
cpennero obmero obpazoBanms, coctaBiseT 204 vaca: B 10 xmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIEIO).

OTb60p opraHu3anMoOHHBIX (GOPM, METO/IOB U CPEACTB 00yUYEHHUsI OMOJIOTUU OCYIECTBISETCS
¢ yu€toM cneuudUKd €ro COAEpXKAaHUS M  HAMpPaBICHHOCTHM HA MPOAOHKEHHE



OHMOJIOTHYECKOTO 00pa30BaHUsl B OPTaHU3AIMIX CPEIHETO MPOPECCHOHATBHOTO U BBICIICTO
oOpazoBaHHs.

OOs13aTeIbHBIM YCIIOBHEM TIpU OOYYeHMH OWOJIOTUM Ha YIIyOJIEHHOM YpOBHE SIBIISICTCS
NPOBE/ICHUE JIA0OOPATOPHBIX M MpaKTHUeCKUX padoT. Takxke ydacTHe OOyYarOImUXCsS B
BBIIIOJIHCHUHM TPOCKTHBIX W y4eOHO-HCCIIEIOBATEIbCKMX pPadOT, TEMaTHKa KOTOPBIX
OTIpPECIIACTCS YYUTEICM Ha OCHOBE HMECIOIIMXCS MaTepPHAbHO-TEXHUYCCKUX PECypCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJEPXKXAHUME OBYUYEHUA
10 KITACC

CopeprkaHre MporpaMMBbl, BBIIEICHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY rOCYAApPCTBEHHOM
utoropoi arrectaruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHass OuWoJiorusi — KOMIUIEKCHasi Hayka. Kparkas uctopusi pa3BuTHS OHOJIOTHH.
Bbuonornyeckne Hayku UM uzydaemble UMM mpoOiemMbl. DyH1aMeHTaNbHbIE, NPUKIAAHBIC U
MOMCKOBBIC HAYYHBIE UCCIIECAOBAaHUS B OMOJIOTUU.

3HadeHure OMOJOTUU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA.
[Ipodeccun, cBsazanHbie ¢ OMoorueil. 3HaueHue OMOJIOTHH B MPAKTUYECKON JESTEIbHOCTU
YeJI0BEKa: MEIULINHE, CEIbCKOM XO031CTBE, TPOMBILIIECHHOCTH, OXPAaHE MPUPOIBI.
JdemoncTpanumn

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBun, Y. ['apseii, I'.
Mennens, B. U. Bepnanckuii, 1. I1. IlaBnos, U. 1. Meunukos, H. . Basunos, H. B.
Tumodeen-Pecorckuit, /. Yorcon, @. Kpuk, 1. K. benses.

Tabnuupl U cxembl: «CBs3b OMOJOTHM C APYrUMU Haykammuy, «CucteMa OHOJOTMYEeCKUX
HAYK».

Tema 2. 7KuBble cucTeMbI H UX U3Y4Y€HHUE

JKuble cucTeMbl Kak MpeaMeT u3ydeHust Oumosioruu. CBOICTBA JKUBBIX CHUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, AUCKPETHOCTb M LEJIOCTHOCTh, CJIOKHOCTh W YHOPSAOYEHHOCTH
CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPraHW3als, CAMOBOCIPOMU3BEICHUE, PpPaA3APAKUMOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM  OpraHu3alvy JKUBBIX CUCTEM: MOJIEKYJISIPHBIM, KIETOYHBIA, TKAHEBBIN,
OpTraHU3MEHHBINA,  MOMYJISIMOHHO-BUIOBOM,  JKOCHUCTEMHBIA  (OMOT€OlEHOTUYECKUN),
ouocdepnsiil. [Ipoiieccrl, mpoucxoasiye B xKUBbIX cucTeMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuzup kak ¢dopma cyuiecTBoBaHus Matepuu. Hayku, u3ydaromive >KHUBBIE€ CHUCTEMbI Ha
Pa3HbIX YPOBHSX OPTaHU3ALNH.

N3yyenue xuBbIX cucteM. Mertoasl Ouosiormueckoi Hayku. HabOmioneHue, u3MmepeHwue,
DKCIIEPUMEHT, CHUCTEMaTHU3alus, MeraaHaiu3. I[loHATHE O 3aBUCMMOM M HE3aBUCUMOU
nepemeHHou. IlmanupoBanue skcnepuMmeHrta. [loctaHoBka m mposepka runores. Hysesas
runore3a. [lonarue BbIOOpKM M €€ MOCTOBEpPHOCTh. Pa3Opoc B OMOJOTMYECKUX JTAHHBIX.
OueHka JTIOCTOBEPHOCTH TMOJYYEHHBIX pe3ysbTaToB. [IpUUMHBI HCKa)K€HHSI PE3YyJhTAaTOB
skcriepuMeHnTa. [loHATHE CTATUCTUYECKOTO TECTa.

JdemoncTpanuu

Tabnuibl u cxembl: « OCHOBHbBIE TPU3HAKY KU3HWY», «buonornueckue cucteMel», «CBolicTBa
KUBOM MaTepun», «YPOBHU OPraHU3alUU >KUBOW HpUPOAbD), «CTpoeHuEe 3KUBOTHOM
KIEeTKN», «TKaHu JKUBOTHBIX», «CHCTEMBbl OPraHOB YEJOBEUYECKOTO OpraHu3May,
«buoreonenosy, «buocdepar, «MeToabl U3yueHUs KUBOU MPUPOIBI».



O6opynoBanue: mabopaTopHOE 00OPYIOBAaHME JJIsl MPOBEACHUST HAOIOACHHUM, U3MEPCHHUIA,
DKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnosb30BaHHE PA3TUYHBIX METONOB NPU H3YYEHHH >KUBBIX
CHUCTEM.

Tema 3. buoJiorusi KieTku

Knetka — cTpykTypHO-GYHKIIMOHATBHAS €IWHUIA >KUBOTO. VCTOpPHUS OTKPBITHS KIIETKH.
Pa6otsr P. I'yka, A. Jlesenryka. Knerounas teopus (T. llIBann, M. lllneiinen, P. Bupxos).
OCHOBHBIE MOJI0KEHUSI COBPEMEHHOM KJIETOYHOW TEOPUHU.

MeTonbl MOJEKYJISIpHOM U KJIETOYHOM OHOJIOTMH: MHUKPOCKOIHUA, Xpomatorpadus,
aekTpodopes, MeToJ MEYCHBIX aToMoB, AuddepeHImaibHoe IeHTpUPyrupoBaHue,
KyJTbTUBUPOBAHUE KIICTOK. M3yuenue huxcuposanuvix kiemox. IIEKTPOHHAS MUKPOCKOTIHSI.
Kongokanvnas muxkpockonus. Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.
JdemoHcTpanuu

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

Tabmuubl 1 cxeMbl: «CBETOBOW MHMKPOCKOM», «DIEKTPOHHBIM MuUKpockon», «Hcropus
Pa3BUTHSI METOI0B MUKPOCKOITHI.

OO6opyioBaHME: CBETOBOW MHUKPOCKOII, MHUKpPOIpENapaThl pPaCTUTEIbHBIX, »XUBOTHBIX U
OaKTepHAIbHBIX KIETOK.

IIpakTuyeckass padora «l3ydyeHue MeETONOB KIETOYHOUW OWoONOrHH (Xpomatorpadus,
anektpodopes, nuddepentnanbHoe neHTpudyruposanue, [ILP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKHM COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOIJIEMEHTh. Bona u e€ poip
KaK pacTBOPUTENI, pPEareHTa, y4acTUE B CTPYKTYPHUPOBAHUU KIETKU, TEIUIOPETYJIISALINU.
MuHepanbHble BEIIECTBA KJIETKH, UX OHOJOTHYECKas pojb. Pojab KaTHOHOB U aHMOHOB B
KJIETKE.

OpraHnueckne BEIIECTBA KJIETKU. buonornueckne mnonumepbl. benkn. AMHHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTyphl 0eikoBoi MoneKybl. [lepBuuHas cTpykTypa Oenka, menTuaHas
CBs3b. BropuuHas, TpeTuuHas, 4eTBepTUYHas CTPYKTYphl. JleHaTyparus. CBolicTBa OEIKOB.
Knaccuduxanus 6enkoB. buonornueckue GpyHkiuu 6ei1KkoB. [lpuoHnoi.

YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIUTOCaxapuabl U mojaucaxapuasl. OOmuid mian
CTpOCHHUS U (PUBUKO-XUMUYECKHE CBOWCTBAa YIJIEBOJOB. buonorndeckue (QyHKIUU
YIJIEBOJOB.

Jluniufipl. IMunpodunsHO-TUAPODHOOHBIE CBONCTBA. Knaccudukanus JIUTIUAJIOB.
Tpurnuuepunbl, Ghocdoaunuabl, BOCKH, CTEpOoUJbl. buojorudeckue (QyHKIMH JUMIUIOB.
OO6mue cBoWcTBAa OMOJIOTHYECKUX MEMOpPaH — TEKYy4YeCTh, CIIOCOOHOCTh K CaM03aMbIKaHUIO,
MOJyIIPOHULIAEMOCTb.

Hyxneunnosbsie kucnotel. JJTHK u PHK. Crtpoenue HykiIeMHOBBIX KHCIOT. HykineoTuuabl.
[Tpunuun kommiementapuoctu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoitHas cnimpais.
Mecronaxoxaenue u o6uonorndeckue ¢pynknuu JJHK. Buast PHK. ®yukiuu PHK B knetke.
Crpoenue monekynabl AT®. Makpospruyeckue cBsizu B Mojekyie AT®. buosornueckue
byakuuun AT®. BoccraHoBieHHbIE TEPEHOCUMKH, WX (PYHKIIMU B KIETKe. /J[pyeue



nykneosuompugocpamer  (HT®).  CexBenupoBanue JIHK. Memoow:  cenomuxu,
MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouojorusa: OMOXUMHUYECKHE M OMO(PU3MYECKHE HCCIEJIOBAHMS COCTaBa WU
MPOCTPAHCTBEHHOM CTPYKTYpPhl OMOMOJICKYN. Mooenuposanue cmpykmypol u @QyHKYuUl
OUOMOTIEKYN U UX KoMNIekcos. KomnbromepHulll Ouzaiin u opeaHuiecKuti cunme3 OUOMOIeK)l
U UX HENPUPOOHBIX AHANO208.

JdemoncTpanumn

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinun, @. Caurep, C.
[Ipy3unep.

[narpammer:  «PacnpeneneHue XUMHAYECKHX  JJIEMEHTOB B HEXHBOW  MPUPOAELY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxemsl: «lleproguyeckas TabnuIa XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOJIbD», «BelecTBa B cocTaBe OpraHu3MoBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpYyKTYpBI OEJIKOBOM MOJIEKYIbDY, «CTpOeHHE MOJIEKYJT YIIIEBOJOBY, «CTpOCHHE MOJIEKYJ
JTUIAIOBY, «HyKnenHoBbIe KUCIOTE, «CTpoeHHre MOJIEKYJIBl ATO».

OO0opynoBaHHE: XUMUYECKAs ITOCYAa U 000PYI0BaHUE.

JlabopaTtopnasi pa6ora «O0Hapyx)eHHE OCIIKOB C MOMOIIbIO KAY€CTBEHHBIX PEaAKIIHiN.
JlabopaTopnass padora «lccnenoBaHue€ HYKIEMHOBBIX KHUCJIOT, BBIJICIICHHBIX U3 KIJIETOK
Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GpyHKUMH KJIETKH

Tumnbel KJIETOK: dyKapuoTHueckas M TpokapuoTudeckas. CTpyKTypHO-(YHKIIMOHATLHBIE
00pa3oBaHUs KJICTKH.

Crpoenne mpokapuoTudeckoi kinetku. Kierounas crenka 6akrepuit u apxeit. OcobeHHOCTH
CTPOEHHUS TeTepoTpoPHON M aBTOTPOGHON NPOKAPUOTUUYECKUX KIETOK. MecTo u poib
IPOKapHOT B OMOLIEHO3aX.

Crpoenrie 1 (yHKUMOHUPOBAHHE 3YKapUOTHYEeCKOM kieTku. [lnmazmarnueckass memOpaHa
(mnazmanemma). CTpyKTypa TUIa3MaTHYECKOM MeMOpaHbl. TpaHCIOPT BEIIECTB Uepes
TIa3MaTUYECKyt0 MeMOpaHy: maccuBHbIN (auddy3us, odneru€éunas nuddys3us), aKTUBHBIHN
(mepBUYHBIN U BTOPUYHBIN aKTUBHBIN TpaHcnopt). [lomynponuiiaemocts MmemOpanbl. PaboTta
HaTpUN-KaJIMEBOTO HAacoca. DHAOLMTO3: MUHOIMUTO3, (paroumrtos. Dx3omuuTo3. Kierounas
crenka. CTpykTypa u QyHKIIMHU KJIETOUYHON CTEHKH PAacTeHUM, rprOOB.

[utomna3sma. Ilutozonb. I{utockener. JIBukeHue 1UTOIIa3Mbl. OpraHoujbl KJIETKH.
OpHomeMmOpaHHBIE OpraHOWBI KJIETKH: dHAoruiazmatudeckas cetrb (DIIC), ammapar
[onbkK, JU30COMBI, WX CTpoeHHME U (yHKIUU. B3anMocBsa3bp ogHOMEMOpaHHBIX
opraHousioB kjeTku. CTpoeHue rpaHyIsipHOro peTUKyiymMa. Mexanusm Hanpasnenus 6eikos
6 OJIIC. CuHte3 pacTBopuMbIXx OenkoB. CHHTE3 KICTOUYHBIX MeMmOpaH. [magkwmii
(arpaHynspHBIN) SHAOMIA3MATHUYECKUN peTukynyM. CekperopHass (QYHKIMS amnmapara
[Nonbxu. Moougukayus 6eakos 6 annapame I onvoocu. Copmuposka benkos 6 annapame
T'onvoorcu. TpancniopT BelecTB B KieTKe. Bakyonu pactutenbHbIX KieTok. KiieTouHbIi COK.

Typrop.



[TosryaBTOHOMHBIE OpraHOMJbI KIETKH: MHTOXOHJPHUM, IACTUAbL. [Ipoucxoowcoenue
mumoxonopuii u niacmuo. Cumobuoeenes (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenne u
byHKUIMM MHUTOXOHJpUM W 1iacTua. [lepBuuHble, BTOpPUYHBIE M CIIOXKHBIC IUIACTUIBI
(OTOCUHTE3UPYIOIIUX HYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JEHKOIUIACTHI BBICIINX
pAaCTECHUH.

HemeMm0Opannsie opranounsl kiaetkn CTpoeHue M (QYHKIIMM HEMEMOpaHHBIX OPraHOHIOB
KIeTku. Pubocomsl. [lpomeoscymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHosbie
Muxkpoghunamermol. MbIIICUHBIE KIETKU. AKMUHOBblE KOMNOHEHMbI HEMbIUEYHBIX KIEeMOK.
Muxkpotpy6ouku. Kierounsii mentp. CTpoeHHE W JIBH)KEHHE XI'YTUKOB U PECHHYEK.
MukpoTpyO6ouku LATOIJIA3MBI. LlenTpHOmE. benxu, accoyuuposanHvle c
MUKpoguiamenmamu u Mukpompyoouxkamu. MomopHvie b6enxu.

Anpo. OOGosiouka sapa, XpOMAaTHH, KapHOILIa3Ma, SAPBINIKUA, UX CTPOCHHE W (PYHKIUU.
SAnepubiii  GenkoBbI  Marpukc. IIpocTpaHCTBEHHOE  PACHOJIOKEHHE XPOMOCOM B
uHTepdazHOM siape. dyxpomamun u 2emepoxpomamun. BeaKu XpoMmMaTHHAa — TUCTOHBI.
Jlunamuka si0epHoti obonouku 6 mumose. foepuulil mpauncnopm.

Kinerounsle BkatoueHusi. CpaBHUTENbHASI XapaKTEPUCTUKA KIIETOK 3YKapUOT (PaCTUTEIBHOM,
YKUBOTHOM, rpHOHON).

JdemoHcTpanuu

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

Tabnuupl u cxeMbl: «CTpoeHHE FYKapHUOTUYECKON KIETKN», « CTpOEHUE KUBOTHOU KIETKW,
«CTpoeHne pacTUTENbHON KIETKW», «CTpoeHue MUTOXOHIApun», <«Aapo», «CTpoeHue
IIPOKAPUOTUYECKON KIETKIY.

O6opyaoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl PACTUTENbHBIX, ’)KUBOTHBIX KJIETOK,
MUKpOIpenapaTbl 0aKTEpHUAIbHBIX KIETOK.

JlaGoparopHasi pabora «/3ydeHre CTpOCHUS KIETOK Pa3IMYHbIX OPTaHU3MOBY.
IIpakTuyeckas padora «/3ydyeHune cBOMCTB KJIETOUYHON MEMOpPAHBI.

JlabopatopHas pabora «JccnenoBaHne Ima3mMoiau3a M JACIUIa3MOJIM3a B PACTUTEIBHBIX
KJIETKAX.

IIpakTuyeckas padora «/3ydyeHne IBIKEHHS [IUTOIIA3Mbl B PACTUTEIIbHBIX KIETKAX.
Tema 6. O0OMeH BelecTB M NpeBpalIeHNe JHEPTHHU B KJIETKe

AccuMuWISIMS ¥ AUCCUMUJISIUSL — JIBE CTOPOHBI MeTaboim3ma. Tumbsl oOMEHa BEIeCTB:
aBTOTPOGHBIH U TEeTepOoTpOdHBINA. VYYacTHE KHCIOpPOJa B OOMEHHBIX MpOIECcCax.
DHepreTrueckoe obOecnieueHne KieTku: mnpespaiieHne AT® B OOMEHHBIX MpoIeccax.
DepMEeHTATUBHBIM XapakTep peakui KJIeTOYHOro Merabosn3ma. epMeHThl, UX CTPOCHHUE,
cBoicTBa M MexaHu3M JnenctBus. Kodpepmentol. OTnuuns GepMEeHTOB OT HEOPTaHUYECKUX
KaTajau3aTopoB. benku-akTuBaTopel M OEJIKU-MHTUOMTOPBL. 3aBHUCHUMOCTh CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3IuYHbIX (PAKTOPOB.

[lepBUUYHBIA CUHTE3 OpPraHMYECKUX BeElIeCTB B KieTke. DoTocuHTE3. AHOKCU2EHHblU U
oKxcuzeHHbll omocunme3z y oakmepuii. Ceemocobuparowue nueMeHmvl U NUSMEeHNbl
peakyuonno2o yewmpa. Poilb XJyoporacToB B mpoiecce (orocuHTeza. CperoBas u
temHOBasi ¢aspl. Pomoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. I1pogyKTUBHOCTD



¢dorocunTe3a. BnusHue paznuuHbIX (HAKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HAYCHUE
dotocunTe3A.

XemocuHTe3. PazHooOpasue opraHu3MOB-XEMOCHHTETUKOB: HUTpUPUITUpPYIOIIUE OaKTepuu,
xKene300aKkTepun, cepoOakTepun, BOJOPOAHbIE OaKTepUU. 3HaYCHUE XEMOCHUHTE3a.
AHaspoOHble opranu3Mbl. Buaesl Oposkenus. [IponykTbl OpoKeHHS M MX HUCIOJIb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKTbl OMOTEXHOJOTHUU U BO30OYIAUTENIU
OOJIE3HEN.

AdpoOHBIE OpraHu3Mbl. JTambl JHEpreTUdyeckoro obmeHa. IloAroToBUTENbHBIN ATal.
['mukonu3 — 6€CKUCIOPOIHOE PACIICTIIIEHUE TIIFOKO3BI.

buonornyeckoe OKuCIEHHE, WM KJIETOYHOE JbIXaHWe. Poiab MUTOXOHIpUN B mIpoLeccax
ouonornueckoro okucnenus. Hukmmyeckue peakuuu. OxuciaurenbHoe HocPopuInpoBaHue.
Auepeus memopannoz2o epaduenma npomonos. Cunmesz ATD: paboma npomonnou ATD-
cunma3zvl. [lpeumymiecTBa a’poOHOTO IyTH OOMEHa BELIECTB TMepe] aHadpPOOHBIM.
D (HEKTUBHOCTH IHEPTETUUECKOTO 0OMEHA.

JdemoncTpanumn

[Hoptpersr: Jx. IIpuctomn, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A. Durensrapar, 11
MuTtuemnn, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «DorocuHTe3», «DHEpreTudeckuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, O0OpYAOBAHME ISl MPUTOTOBIECHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOTPETapaToB.

JlabopaTtopnasi padora «/I3ydeHne kaTaIUTUUECKOW aKTUBHOCTU (DEPMEHTOB (Ha mpuMepe
aMUJIa3bl UK KaTaias3bl)y.

JlabGopaTopHnasi padora «/3yueHue pepMeHTATUBHOTO pACIICTICHUS] TIEPOKCHIA BOJOPOa
B PACTUTEIIbHBIX U )KMBOTHBIX KJIETKAX).

JlabGopaTopHnasi padora «CpaBHeHHE MPOIECCOB POTOCUHTE3A U XEMOCHUHTE3a».
JlaGopaTopHasi padoTa «CpaBHEHHE MPOIECCOB OPOKECHUS U JBIXAHH.

Tema 7. HacsencrBeHHass uHGopManus U peajn3anus eé B KiIeTKe

Peakuun matpudHoro cuHte3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUYHOIO
cuHrte3a. Peanuzanus HacieAacTBeHHOW uHpopmanuu. ['eHeTHueckuid Koj, ero CBOMCTBA.
Tpanckpunius  —  Marpuuneii  cuHre3  PHK. [IpyHOUIIBI ~ TPAHCKPHIILUU:
KOMILJIEMEHTAaPHOCTh, aHTUNAPAJIIEIBHOCTh, ACUMMETPUYHOCTh. Cospesanue MampuuHvlx
PHK 6 syxapuomuueckou kniemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ stanbl. Yuactue TpaHcnopTHeix PHK B OuocunTese Oenka. YcmoBus
ounocuntesa Oenka. KogupoBanue aMuHOKUCIOT. Posib pubocoM B OMocHHTE3E OeliKa.
Coepemennvie npeocmagnenus o cmpoeHuu 2enog. OpraHuzanusi reHoMa y MPOKApuoT U
9yKapuoT. Perynsuus akTUBHOCTH T'eHOB y mpokapuot. ['umoresa onepona (P. XKakoo, XK.
Mamno). Monexynsapuvie mexanusmovl dKcnpeccuu 2eHos y 3ykapuom. Ponv xpomamuna 6
pecynayuu  pabomsl 2enog. Perynsuus OOMEHHBIX IpolieccoB B kieTke. KieTouHslii
rOMEOCTa3.



Bupycer — HekneTounbsie (OpMbl KU3HU U 00JMraTHbIe mapa3uThl. CTpoeHWE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaro. JKuznenuwiii yukn J{HK-cooeporcawux
supycos, PHK-cooepocawux eupycos, 6baxmepuogacos. QObpamuas mMpaHcKpunyus,
peeepmasa, unmezpasa.

BupycHsie 3aboeBanus yenoBeka, xKuBOTHBIX, pacteHuit. CIIN, COVID-19, comuanbubie
Y MEIUITUTHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u ananuz ooavuux maccugos («bigdatay) cmpyxmypuuix
ouonoeuueckux oawHvix. Hanomexnonoeuu 6 ouonoeuu u meouyune. IIpocpammupyemvie
@ynryuu 6enxkos. Cnocobsvl 00cmMasKu 1eKkapcms.

JdemoHcTpanumn

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuuet u  cxembl: «buocunTes Oenka», «l'eHeTnueckuid Koa», «Bupyce»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIA BUPYCA».

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounsrii muki, ero mepuonbl u peryisauus. Matepdaza u muto3. OcoOeHHOCTH
poleccoB, mpoTekalmux B uHTepdasze. lloaroroBka KIETKM K  JICJICHHIO.
[IpecunTeTnueckuit  (MOCTMUTOTHYECKUHM), CHUHTETUYECKMM W  TTOCTCHHTETHYECKHM
(MpeMUTOTUYECKUI) TIEPUOIBI UHTEP(DA3BI.

Marpuunbeii  cunres JIHK - permmmkamumsa.  [lpuHouner  perumkanmu — JIHK:
KOMIIJIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIM CHUHTE3, AHTUNAPAJICIBHOCTh. MexaHu3m
pemumkauu - JIHK.  Xpomocombl. Crtpoenne xpomocoMm. TeinoMmepsl U TeaoMepasa.
XPpOMOCOMHBII HAOOP KIIETKU — KapUOTHI. J[UTIIIOUTHBIN U TalJIONIHBIA HAOOPBI XPOMOCOM.
['omonoruunsie XpoMocoMbl. [10J10BbIE XpPOMOCOMBI.

Henenne knerkn — muTo3. CTaguym MHTO3a M MNPOUCXOISIIME B HUX MPOLECCHL. THIIBI
muTo3a. Kapuokunes u uuroknnes. buonornueckoe 3HaueHME MUTO3A.

Perynamuss mutoTMueckoro mukia KiIeTKd. [Iporpammupyemasi KieToyHas THOENb —
arornTo3.

Knerounoe siapo, XpoMocoMbl, (pyHKIIMOHAJIbHAsE TeHOMHUKA. Mexanuzmel nponugepayuu,
ouppepenyuposxku, cmapenus u  eubemu  kiemokx. «lugposas  kiemxar  —
ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUSL KILeMKU.

JdemoHcTpanuu

Tabmuiel 1 cxeMbl: «OKU3HEHHBIM MUK KIETKH», «Murtos», «CTpoeHHE XpOMOCOMY,
«Permukanms JIHK.

O6opynoBaHuEe: CBETOBOM MMKPOCKOI, MHUKpoIpenaparbl: «MHUTO3 B KIETKaxX KOpEIIKa
JTYKay.

JlabopaTopHasi padora «/3yueHrne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.
Jlabopatopnass padora «HabGmoneHne mMuTO3a B KIETKaX KOHUMKA KOpelika jyka (Ha
rOTOBBIX MUKpOIIpEnaparax).

Tema 9. Ctpoenne u yHKIUN OPraHU3MOB



buonornueckoe  pasHooOpazue  opraHu3MoB.  OIHOKJIETOYHBIE,  KOJIOHHAJBHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHUS M >KU3HEACSITEIIbHOCTU OJHOKIETOYHBIX OpPraHu3MOB. bakrtepuu,
apxeu, OJIHOKJIETOYHbIE TpUOBI, OJHOKJIETOYHBIE BOJIOPOCTH, JpPyrue MPOTHUCTHI.
KosonnaneHble OpraHU3MBI.

B3anmocCBsA3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm kak eauHoe 1enoe. ['omeocras.

Tkanu pacreHuid. TUIBI paCTUTENBLHBIX TKaHEH: 00pa3oBaTelibHasl, TOKPOBHASI, MPOBOASIIIAS,
OCHOBHasi, MexaHndeckas. OCOOEHHOCTH CTPOEHUs, (PYHKIUN U pPaCIONOKEHUs TKaHEH B
OpraHax pacTEHHM.

TKaHU )KMBOTHBIX M YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEHN: dMUTEINAIbHASA, COCAUHUTEIIbHAS,
MbIllIeYHas1, HepBHasA. OCOOEHHOCTH CTPOEHHUS, (PYHKIIMI U pacIONIOKEHU TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE U T'€HEpAaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPTaHOB
YKMBOTHBIX U 4eJIOBeKa. OyHKIIMN OPTraHOB U CHCTEM OpPTaHOB.

Omnopa tena opranu3moB. Kapkac pactenuid. CkeneTbl OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy»HbIi1 1 BHYTpeHHUl ckeyleT. CTpOEHUE U TUIIBI COEIMHEHNS KOCTEH.
JIBukeHHe  OpraHu3MoB. JIBW)KEHHE  OJHOKJIETOYHBIX  OpPraHU3MOB:  aMEOOMJIHOE,
KI'YTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX PACTEHUMN: TPOIMU3MBI U HACTHUM.
JIBr>KeHMEe MHOTOKJIETOYHBIX JKMBOTHBIX M 4YeJOBEKa: MbllleyHas cucrema. Pediekc.
CkeneTHbIE MBIILILBI U UX padoTa.

IIntanue opranusmos. Ilornomenue BOABI, YIVIEKMCIOTO ra3a U MUHEPAJIbHBIX BELIECTB
pacreHusmu. [Iutanue KUBOTHBIX. BHYTPUIIOIOCTHOE U BHYTPUKIETOYHOE MHIIEBAPECHUE.
[Tutanue MMO3BOHOYHBIX KUBOTHBIX. Otnensl MUILIEBAPUTEIBHOTO TpaKTa.
[InmeBapuTenbHble xenespl. [InmeBapuTenpHas cUCTEMA YEIOBEKA.

Hpixanue opraHu3moB. [[pixanue pacteHuid. J[pixanue xuBOTHbIX. [uddy3ust razos uepes
MOBEpXHOCTh KJeTkH. KokHoe ppixanume. JIlpixaTtenbHass TMOBEPXHOCTh. JKabOepHoe W
JAEroyHOe JbIXaHHue. JIpIXaHWe IO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIIOLMOHHOE
YCIOKHEHUE CTPOCHUS JETKMX NMO3BOHOYHBIX KMBOTHBIX. J[pIXaTellbHAs CUCTEMA YEIIOBEKA.
MexaHn3M BEHTWISALMM JETKAX Yy MTUL W MIEKONUTAONIUX. Perymsnus apIXaHus.
Jlp1xaTenpHbIe 00BEMEL.

TpaHcnopT BELIECTB y OPraHU3MOB. TpPaHCHIOPTHBIE CHUCTEMBI pPACTEHUU. TpaHCHOPT
BEIIECTB y KHUBOTHBIX. KpoBeHOCHass cucrema u €€ opransl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKUBOTHBIX M 4ejoBeka. Cepale, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpOBOOOpalleHusl. DJBOJIOLUMOHHBIE YCJIOKHEHHUSI CTPOEHUSI KPOBEHOCHOM CHCTEMBI
O3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsuus.

Brinenenne y oprannsmMoB. Beinenenne y pacteHud. Beinenenue |y KUBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbl BblaeneHus. DOuiabTpanus, cekpeuuss U oOpaTHoe
BCAChIBAHUE KAaK MEXaHM3Mbl pabOThl OpPraHoB BblAeseHus. CBs3b MOJOCTH Tela C
KPOBEHOCHOW M BBIJCIUTEIbHON CHUCTEMaMH. BBIIENeHUE y MO3BOHOYHBIX JKUBOTHBIX H



yenoBeka. llouku. Crtpoenue u ¢QyHKuMoHHpoBaHMEe Hedpona. OOpazoBaHue MOYH Yy
YEJIOBEKA.

3amura y Opranu3MoB. 3aluTa y OJHOKJIETOUYHBIX OpraHu3mMoB. Criopbl OaKTepuid U IIUCTHI
MpOCTENIIMX. 3alIuTa Y MHOTOKJIETOUHbIX pacteHuil. Kyrtukyna. CpenctBa macCMBHOM U
XUMHUYECKOU 3auThl. DUTOHITUIEI.

3anmTa y MHOTOKJIETOUYHBIX *KUBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE. 3alllUTa OpraHu3Ma
or Oone3neil. ImmyHHas cuctema uenoBeka. KIeTOUHBIH M T'yMOpaldbHBIH WMMYHHTET.
Bpoxna€uupii M npuOOpeTEHHBINM crenuPuYecKuii HUMMYHHTET. Teopus KIOHAIbHO-
cenexktuBHoro mmmyHnurera (II. Opmux, ®. M. bepuer, C. Tounerasa). BocnanurenbHbie
OTBETHI OpraHu3MoOB. PoJib BpOKAEHHOTO HIMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUM.
PazmpaxxumocTe W perymsiudss 'y OpPraHu3moB. Pa3apaXuMocTh y  OJHOKIJIETOYHBIX
oprann3MoB. Takcucsl. Pa3ipaxuMoCTh U peryisiuus y pacTeHnd. POCTOBBIE BelecTBa U UX
3HaYCHHUE.

HepBHas cuctema u peduiekTopHas peryisius y >KMBOTHbIX. HepBHast cucteMa u €€ OTIebl.
DBOJIOIMOHHOE YCIIO)KHEHUE CTPOCHUS HEPBHOM CUCTEMBI Y dKUBOTHBIX. OT/IENIBI TOJIOBHOTO
MO3ra O3BOHOYHBIX KUBOTHBIX. Pediekc u pediuiexkropHas nyra. besycioBHbIE U YCIOBHBIC
pedieKchl.

['ymopanpHass peryiasinvss U SHIOKPUHHAs CHCTEMa JKMBOTHBIX M 4esoBeka. JKemnessl
DHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. [lelicTBHE TOpMOHOB. B3anMOCBsI3b HEPBHOM H
SHJIOKPUHHOU cucTeM. | unoranamo-runoduszapHas cuctema.

JdemoncTpanumn

[Toptper: U. I1. I1aBnos.

Tabmuubl u cxembl: «OIHOKJIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC BOJOPOCINY,
«bakrepun», «lIpocreitmme», «OpraHbl UBETKOBBIX pacTeHUi», «CUCTEMBI OpPraHoOB
MMO3BOHOYHBIX KUBOTHBIX», «BHYTpEeHHEE CTpOCHME HACEKOMBIX», «TKaHM pacTeHun»,
«KopneBbie cucrembl», «CtpoeHue ctedis», «CTpoeHue JUCTOBOM MIACTUHKWY, «TkaHu
KUBOTHBIX», «CKeneT uenoBekay», «llumeBapurenbHas cucremay, «KpoBeHOCHas: CUCTEMa,
«/lpixaTenbHass cucrema», «HepBHas cucrema», «Koxa», «MpbliieyHas cHCTEMay,
«BblmenurenbHasg  cuctema»,  «OHAOKpUHHas  cucteMma», «CTpOEHHE MBI,
«Mmmynuter», «KumeuHononoctHeie», «(Cxema mnuTaHusi pacTeHui», «KpoBeHOCHbIE
CHUCTEMbl TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHHE IUIaHaApUn,
«BuyTpeHnHee cTpoeHue M0KIeBoro uepns», «HepBHas cucrema pwidb», «HepBHas cucrema
narymkuy, «HepBHas cucrema npecmbikaromuxcs», «HepBaas cucrema nruny, «HepsHas
cucreMa MiekonuTaromux», «HepBHas cuctema dyenoBeka», «Pediekey.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, MHUKpOIpenapaThl OJHOKIECTOYHBIX OPraHU3MOB,
MHUKpPOITPENApaThl TKAHEW, PAKOBHHBI MOJUIKOCKOB, KOJUIEKIIMA HACEKOMBIX, HWIJIOKOXKUX,
YKUBBIE DK3EMIUIIPhl KOMHATHBIX PACTEHUH, repOdapruy pacTeHU Pa3HBIX OTAEJIOB, BIAKHBIC
npenaparbl )KUBOTHBIX, CKEJIEThbl MO3BOHOYHBIX, KOJUIEKIIUU OECIO3BOHOYHBIX >KMBOTHBIX,
CKeJIET YeJIoBeKa, 000OpyAOBaHUE ISl IEMOHCTPAIIMM MMOYBEHHOTO U BO3AYIIHOIO MUTAHUS
pacTeHul, pacileryieHus Kpaxmaiaa U OelnkoB 1moj AercTBueM (epMEeHTOB, 000pydOBaHUE



JUIl IEMOHCTPALMM OIBITOB II0 W3MEPEHMIO >KMU3HEHHOW EMKOCTH JIETKHX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOIO MO3Ia Pa3Iu4HbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3ydyeHre TKaHEH pacTCHUIN».

JlaGoparopHasi padora «/3ydeHue TKaHEe >KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTEHHUSD.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

@opMbl pa3MHOKEHHSI OPTaHU3MOB: Oecrojioe (BKJIIOYasi BET€TaTUBHOE) U MOJ0BOE. Bus
0ecrooro pa3sMHOKEHHUS: TOYKOBAHUE, CIIOPYJIAIUs, (hparMeHTalMsl, KIOHUPOBaHUE.
[lonoBoe pa3mHoxkeHue. I[lonoBele kineTku, wuaum rameTel. Meio3. Craguun Meiio3sa.
[loBenenne xpomocom B Mmenose. Kpoccunrosep. buosormuecknii cmbIci Meno3a H
IIOJIOBOTO Iporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUMKJIE OPTraHU3MOB.
[IpenzapoasiieBoe pazputue. ['amerorenes y xkuBOTHBIX. [1osioBbIe sxene3bl. OOpa3oBaHue u
pa3BUTHE NOJOBBIX KIeTOK. CriepMaTorenes u oorene3. CTpo€HHE MOJOBBIX KIETOK.
Omion0TBOpEHNE U SMOPUOHAIBHOE PAa3BUTHE >KUBOTHBIX. CrHoOcOObI OIIOOTBOPEHHUS:
Hapy»KHO€, BHyTpeHHee. [lapTeHorenes.

WuauBrayanibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPUOJIOrUS — HayKa O pa3BUTUHU
opraHusMoB. Mopgoecenez — o00Ha u3z 2nagHvlx npobaem smobpuonocuu. Konyenyus
mopghozenos u mooenu mopgoeerneza. Craaun >MOpUOreHe3a >KUBOTHBIX (Ha MpUMEpe
asryuiku). Jpobnenue. Tunbl apoOnenus. /[emepmunuposanHoe u HeOepMUHUPOBAHHOE
opoobnenue. bnacmyna, munvt 6aacmyn. (OCOOEHHOCTH APOOJEHUS MIIEKOMUTAOUIUX.
3apoJbIeBble JTUCTKU (TacTpyJsisiius). 3akjajka OpraHOB M TKaHEH W3 3apOJIbIIIEBBIX
JAUCTKOB. B3ammHOe BiusHME YacTell pa3BUBAIOLIErocs 3apoibliia (3MOpHUOHANIBHAS
WHIYKIMS). 3akiajika TUTaHa CTPOCHHS JKMBOTHOTO KakK pe3yibTaT HEePAPXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha SMOpPHOHANIBHOE pPa3BUTHE PA3IUYHBIX (PAKTOPOB
OKPYXaIOIIEH CPEIbI.

Poct u pazsutue xuBoTHBIX. [locTaMOpHoOHanbHBIN epuo. [IpsiMoe u HenpsiMoe pa3BUTHE.
Pa3Butne ¢ Mmeramopo30M y OECIIO3BOHOUHBIX U MO3BOHOYHBIX UBOTHBIX. bronoruueckoe
3HAYEHHE MPSIMOTO M HENPSIMOI'O pa3BUTHS, X PacHpOCTpaHEHUE B mpupoxe. Tumsl pocTa
KUBOTHBIX.  DakTopbl  peryiasiuMM  pocTa JKMBOTHBIX W 4enoBeka. Cranuu
NOCTAIMOPHOHAIIBHOTO Pa3BUTHS y KUBOTHBIX U yenoBeka. [leproapl oHTOreHe3a 4esnoBeka.
CrapeHue u cMepTh Kak OMOJIOTUYECKUE MPOIIECCHI.

PasmHuoxxenne u passutue pactenuil. ['ametodut u cnopodut. Meito3 B )KU3HEHHOM ITHKIIC
pactenuii. (OOpaszoBaHue cmop B TMporecce Meio3a. [ameroreHes y pacTeHUH.
OnnofoTBOPEHHE M PAa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OOpa3zoBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJiLMi OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. HaBamun, X. [IIneman.

Tabmuubl 1 cxeMmbl: «BeretaTuBHOE pa3MHOXKeHUE», «TUIbI OECHOIOro pa3MHOKEHUSY,
«Pa3zMHOXKeHHE XiaamMuaOMOHaAbl», «Pa3MHOXeHHe »3BriIeHB», «Pa3MHOXEHHE THUAPBIY,
«Meiio3», «XpomocoMmbl», «l'ameroreHe3», «CTpoeHue SHUUEKIETKH W CHEPMATO30MIay,



«OCcHOBHBIE CTaguu OHTOreHe3ay, «lIpsiMoe um Hempsimoe pa3ButHe», «Pa3BUTHE MaiCKOTroO
Kyka», «PaszButme capanum», «Pa3Burhe mIATyIIKW», «JIBOMHOE OILUIOAOTBOPEHUE Yy
IBETKOBBIX pacTeHui», «CTpoeHue CceMsH OIHOMOJBHBIX W ABYAOJIBHBIX pPaCTCHUIN»,
«JKM3HEHHBIN LUK MOPCKOM KamycThbl», «KU3HEHHBIM LUK MXa», «/KU3HEHHBIN LUK
MarnopOTHUKA», «KU3HEHHBIN IUKII COCHBD.

OOopyioBaHHE: CBETOBOW MHUKPOCKON, MUKPOMNPENApPAThl SUUEKIETOK U CIIEpMaTO30UI0B,
MoJienb «LIUKII pa3BUTHSA JIATYIIKI.

JlabopaTtopnass pabGora «l3ydyeHue CTpPOEHMS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpPOIIpenapaTax».

IIpakTuyeckass padora «BbIABIEHHE NPU3HAKOB CXOACTBA 3apOJBIINIEH IMO3BOHOYHBIX
KUBOTHBIX».

JlabGoparopHasi padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUIN».

Tema 11. I'eHeTHKa — HAyKAa 0 HACJIEACTBEHHOCTH ¥ U3MEHYUBOCTH OPTraHM3MOB
HcTtopust cTaHOBJIEHUS U pa3BUTHUS TeHETUKHU Kak Hayku. PadoTsl I'. Mennens, I'. ne ®@pusa,
T. Moprana. Posib oTe4ecTBEHHBIX YUEHBIX B pa3BuTuu reetuku. Padorsl H. K. Konbiiosa,
H. U. BaBunosa, A. H. benosepckoro, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeera-Pecosckoro.

OCHOBHbBIE TE€HETUYECKUE TOHATHUS WU CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUICJIbHBIC
I'€HbI, aJIbTEPHATUBHBIC INPU3HAKU, JOMHUHAHTHBIM U PELECCUBHBIN NPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, YucTas JIMHUS, TUOpUIbl, TeHOTHUM, (heHoTUN. OCHOBHBIE METObl T€HETUKHU:
TUOPUI0JIOTMYECKUH, IMTOJIOTUYECKUNA, MOJIEKYJIIPHO-T€HETUYECKHA.

JdemoHcTpanuu

[Toptpertsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H.
benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.
Tabnuibl 1 cxeMbl: «MeTobl FTeHETUKI, «CXEeMbI CKPELIUBAHUSD.

JlabGopaTopHnasi padora «/Ipo3oduia kak 0ObEKT TCHETUYECKUX UCCIICIOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Momnorubpuanoe ckpentuanue. IlepBoiit 3akoH MeHIens — 3aK0H €IMHOOOpa3usi THOPHUIOB
IepBoro nokojieHus. lIpaBuno npomuHupoBanus. Btoponn 3akoH Menaens — 3aKoH
pacuieruieHusl Tpu3HakoB. lluTonmornueckre OCHOBBI MOHOTHOPUAHOIO CKPEIIMBAHUS.
['uroresa YuCTOTHI raMeT.

AHanuzupyouiee ckpeumpanue. [I[poMexyTouHblii XapakTep HacleqoBaHus. Paciierienue
IIPU3HAKOB MPU HEMTOJTHOM JOMHUHUPOBAHHH.

Jurubpuanoe ckpenuBanue. TpeTuit 3akoH MeHens — 3aK0OH He3aBUCUMOT'O HACJIe1I0BaHUs
npu3HakoB. L{uTtongorunyeckre OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUSI.

CueruieHHoe HacnenoBanue mpusHakoB. Paborer T. Moprana. CremieHHOe HaciaeaOBaHUE
TE€HOB, HApYyILIEHUE CLUEIUICHUs MEXAY F'eHaMu. XpOMOCOMHAs TEOPHs HACIEACTBEHHOCTH.
['eHeTnka mosia. XpOMOCOMHBIM MEXaHHU3M ONpPEACICHUS Ioya. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIi M Te€TEPOraMeTHbIM MOJI. ['eHeTnueckass CTPyKTypa IOJOBBIX
xpoMmocoM. HaciiemoBanve npru3HakoB, CUEIJIEHHBIX C TIOJIOM.



['enotun kak uenocTHas cucreMa. llnenoTponuss — MHOXKECTBEHHOE JACHMCTBHE TI'EHA.
MHOXKECTBEHHBIA aJUIENU3M. B3auMOIeiCTBHE HEaJIEIbHBIX T€HOB. KOMILIEMEHTapHOCTD.
Onucras. [Tonumepus.

['eHEeTMYECKUIT KOHTPOJb pa3BUTHUS PACTEHUW, JKMUBOTHBIX M YEJIOBEKAa, a TaKXKe
(GU3HOIOTUYECKUX TMPOIECCOB, TOBEACHHS W KOTHUTUBHBIX (yHKIMHA. ['eHeTnyeckue
MEXaHU3Mbl CUMOMOTr€HE3a, MEXAHU3MbI B3aUMOJACHCTBUS «XO35MH — MAPa3UT» U «XO3SUH —
MUKpOOHOM». ['eHeTHueckre acheKTbl KOHTPOJIsI M  HM3MEHEHHA HACIEICTBEHHOMN
uH(OpMAaIUU B TOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

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

Tabmumpr u cxembl: «llepBbiil U BTOpoi 3akoHBI Menaens», «Tpetuit 3akon MeHaemns»,
«Ananusupyromee  ckpemuBanue», «Henmomnoe — nomuHupoBanue», — «CLEIUIEHHOE
HaCJIEJOBaHUE MPHU3HAKOB Yy Jpo3o¢puibl», «l'eHetuka mnonay, «Kapuotun uenoBekay,
«Kapuotun  apozoduib», «Kapuotun  nTUIB», «MHOXECTBEHHBIM  aJlJIEIU3M»,
«B3auMonencTBue reHoBy.

OOopynoBaHue: MOJAENIb ISl JEMOHCTPALMM 3aKOHOB €AMHOO0Opa3usi TMOPHUJIOB IEPBOIO
IIOKOJICHUS W PacCLICIUICHUs IIPU3HAKOB, MOJEIb JUIA JIEMOHCTPALMU 3aKOHA HE3aBUCHUMOIO
HACJICAOBAaHUs IIPU3HAKOB, MOJEIb Ul JEMOHCTPALMU CLEIUIEHHOIO HacCaeqOBaHUs
IPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpomnpenapar: «Jpo3oduinay.

IIpakTuyeckas padora «l3yueHue pe3yibTaTOB MOHOTMOPHUIIHOTO CKPEIIUBAHUS Y
JPO30(HUITBD.

IIpakTuyeckass padora «l3yyeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(HITBD.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna W cpeasl npu  (GopmupoBaHuu (¢GeHotuna. M3MeHYHBOCTH
npu3HaKkoB. KauecTBEHHbIE M KOJIMYECTBEHHBbIE NPU3HAKKA. BuIbl HW3MEHYMBOCTHU:
HEHACJIEICTBECHHAs U HACJICICTBCHHASI.

Monudukannonnas W3MEHYUBOCTh. Poib cpeapl B (OpMHUPOBaHMM MOIU(PUKAITMOHHOM
n3MeHunBocTU. Hopma peakiiuu npusHaka. BapuannoHHblil psn v BapuanmonHasi kpusas (B.
Noranucen). CroiicTBa MOIU(PUKAITMOHHON N3MEHUUBOCTH.

'enoTnnnueckass wW3MEeHYHMBOCTL. (CBOMCTBA TE€HOTUIIMYECKONH W3MEHYMBOCTU. BUIbI
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATHBHAS, MyTallMOHHAs!.

KoMOuHaTtuBHass M3MEHUYMBOCTh. MeH03 U TOJOBOWM MPOIECC — OCHOBA KOMOWHATHUBHOM
U3MEHUYUBOCTU. Pojib KOMOMHATMBHOM HM3MEHUYMBOCTH B CO3JaHUM T'€HETHYECKOTrO
pazHoo0Opa3us B mpeesax OqHOro BUAA.

MyTanoHHass W3MEHYMBOCTb. Buabpl MyTanui: TIE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CroHTaHHblE U WMHAYLHMPOBAHHBIE MYTallUH. SIIepHBIE W LUTOIIA3MAaTHYECKUE MYTALIMH.
ComMarnueckne W MoJioBble MyTaluuu. [[puurHbl BO3HUKHOBEHUSI MyTaluuil. MyTareHsl U ux
BIIMSIHUE HA  OpPraHM3Mbl. 3aKOHOMEPHOCTM  MYTAllMOHHOIO  IMpouecca.  3aKoH
TOMOJIOTMYECKUX PsIOB B HacieacTBeHHoW u3meHunBoctu (H.U. BaBumnoB). Buesnephas
VU3MEHYUBOCTb U HACIIEICTBEHHOCTb.



OnueeHemuxa U OSNUSEHOMUKA, POJb dNUSEHEMUYeCKUX QaKkmopo8 6 HACLe008aHUU U
UBMEHYUBOCTNU PEHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdeMoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuiios.

Tabmuubl u cxembl: «Bumbl usmeHunBocTH», «MoauduKalMOHHAsT HW3MEHYUBOCTHY,
«KomOnHaTHBHAST W3MEHYMBOCTB», «Meiio3», «OmrogoTrBopeHue», «l eHeTHuueckue
3a00J1eBaHUs YeJIOBEKa», «BUabpl MyTanuing.

O6opynoBaHue: >KMBbIE M TepOapHbIe HSK3EMIUIIPbl KOMHATHBIX PAaCTEHUN, PUCYHKU
(dboTorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUIaMU U3MEHYMBOCTH.

JlabopaTopnass  padora  «lcciaemoBaHwe ~— 3aKOHOMEPHOCTEH  MOAM(UKAIMOHHOMN
n3MeHYuBOCTH. [locTpoeHne BapralmoHHOro psiia ¥ BApUAlMOHHON KPUBOMY.
IIpakTuyeckas padora «Myrtauuu y 1po30¢puisl (Ha TOTOBBIX MUKpOIIpenapaTax).

Tema 14. I'eneTnka yesi0BeKa

Kapuotun uenoBeka. MexayHapoaHas mporpaMMa HUCCIEHOBAaHUS T€HOMAa 4YeJOBEKa.

MeTtobl M3YYEHUS T€HETUKH YeJI0BEKa: reHeaJIOTMYeCKui, OJM3HEIOBBIN,
LIMTOr€HETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKH, MOJICKYJISIPHO-T€HETUYECKHI.
CoBpeMeHHOE OIpEICIICHUE FeHOTHUIA; IMOJTHOT€HOMHOE CEKBEHHUPOBAHUE,

reHOTUIIUPOBaHUE, B TOM ymcie ¢ nomoinsto [1I[P-ananuza. Hacnencreennosie 3a00eBaHus
yelioBeka. ['@HHbIe M XpPOMOCOMHBIE OOJie3HM uejoBeka. boje3Hu ¢ HacieaCcTBEHHOM
MPEIPACIIOIOKECHHOCTHIO. 3HAYCHUE MEIUIIMHCKOW TEHETUKH B MPEAOTBPALICHUM U JICUCHUU
TeHEeTUYeCKUX  3a0oJieBaHUN  yenoBeka. MeIUKO-TEHETHYECKOe  KOHCYJIBTUPOBAHUE.
CrtBosioBble KIeTKU. [[OHITHE «T€HETUYECKOTO TPy3a». DTHUECKHUE aCIIEKThl UCCIIEIOBAHUN B
00J1aCTH peIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl MOBBINICHHOW YYBCTBUTEIBLHOCTU YeNOBEKa K (DU3UYECKOMY H
XMMHUYECKOMY 3arpsi3HEHUIO OKPYXKAlolleh cpenbl. ['eHeTnueckas mpeapacroioKEHHOCTh
YEJIOBEKA K MATOJIOTUSIM.

JdemoHcTpanuu

Tabmuubr u cxembl: «Kapuotun denmoBeka», «MeToabpl M3y4eHHS TEHETUKH YEJIOBEKay,
«I"eneTnueckue 3a00JIeBaHUS YETIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenrekuusi OpraHu3MoB

JlomecTuKanusi W CeJeKUUs. 3apOoXKACHUE CEIeKUUH W Jaomectukauuu. Yuenue H. .
BaBunoBa o IleHTpax NpOUCXOXKIEHUS W MHOTrO00Opa3usi KyJbTYPHBIX pacTeHui. Poib
CEJICKIIUM B CO3/IaHUU COPTOB PACTCHUH W MOPOJ] KUBOTHBIX. COpT, mopoa, mramM. 3aKOH
TOMOJIOTMYECKUX PSAOB B HAcleACTBEHHOUW m3MeHunBocTd H. M. BaBuioBa, ero 3HaueHue
JUISL CEJICKITMOHHOM pabOThI.

MeTtoapl ceneKIMOHHON paboThl. VICKycCTBEHHBIM OTOOP: MAacCOBBI M HHIWBUIYaJbHBIN.
Dranbl KOMOMHAMOHHOW cenekiuu. McnbiTanue npousBoauTesneit mo noromctry. OT6op mno
TEHOTHUITY C MOMOIIBIO OIEHKM (PEHOTHIIa MOTOMCTBA U OTOOP MO T€HOTUIY C TOMOIIBIO
ananuza JIHK.



HckyccTBeHHBI MyTareHe3 Kak METOJ] CeNeKIIMOHHOW paboTel. PamuanuoHHBIA U
XUMUYECKAA MyTareHe3 Kak WCTOYHUK MYTalWil y KyJbTypHBIX (OpM OpraHu3MoB.
Hcnonb3oBaHne TE€HOMHOIO pPEAAKTUPOBAHUS U MeEToJI0B pexoMOMHaHTHBIX JIHK s
MOJIYYEHHUSI UICXOTHOTO MaTepHaa JiJisl CEJIEKIUU.

[lonyyenne  monuruionzoB.  BuyTpuBumoBas  rulOpuausanusg.  biauzkopoacTBeHHOE
CKpelIuBaHue, i nHOpuauHT. HepoacTBeHHOE CKpemmBaHue, Win ayTopuauHr. ['eTeposuc
u ero mpuuyuHbl. Mcmonb3oBanue rerepo3uca B cenekuud. OTnanéHHas TUOpHUIU3ALNAL.
[Ipeononenne Oecrioaus MEXBUIOBBIX THOPUAOB. JlOCTHKEHMSI CENEKIMH PACTCHUN H
KUBOTHBIX. «3€1E€HASL PEBOIOYUSL.

CoxpaHeHHE U HW3YYCHHE TE€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHM M HX JUKHX
poanue s CO3J4aHUs HOBBIX COPTOB M THOPHUAOB CEIbCKOXO3SUCTBEHHBIX KYIBTYD.
H3yuenue, coxpanenue u ynpagienue 2eHemudecKuUMy pecypcamu CelbCKOX03AUCTNEEHHbIX U
NPOMBICIIOBLIX HCUBOMHBIX 8 YEJIAX VIVUUEHUS CYWEeCMBYIWUX U CO30aHUsi HOBbIX NOPOO,
JUHULIL U KPOCCOB, 6 MOM Hucle C NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYUHbIX
uccneoosanuil, nepedosvlx uoetl U NepcneKmuHbIX MexHON02U.

JdemoncTpanumn

[Toptpersl: H. Y. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, I1. I1. Jlykpsanenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuubl 1 cxembl: «lIeHTpBI MPOUCXOXKIIEHUS U MHOT000pa3usi KyJIbTYPHBIX PacTECHUI,
«3aKOH TOMOJIOTUYECKUX PANOB B HACIEICTBCHHON M3MEHUYMBOCTH», «METOIbI CEICKIIUNY,
«Otnanénnas rudpuauzanusy, «MyrareHes».

JlabopaTopnasi padora «l3yueHue COpPTOB KyJIbTYpPHBIX PAacCTEHUW W TMOPOJ JOMAITHUX
YKUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIEKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBKa pacTeHUN».

Ikckypcusi «OCHOBHBIE METOABI M JOCTHKEHUS CEJIEKIMM PAacTEHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, TUIEMEHHYIO (hepMy, COPTOUCTIHITATEIBHBIM YYACTOK, B TEININYHOE
X035UCTBO, B JIA0OPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEeKTHI, HCMOJIb3yeMble B OMOTEXHOJOTHMU, — KJIETOYHBIE M TKAHEBBIE KYJBTYPHI,
MUKpPOOPTaHU3MBI, WX XapaKTePUCTHKA. TpaauiiMOHHAas OWOTEXHOJOTHs: XjeOomnedeHue,
MOJIYYCHUE KHUCJIOMOJIOYHBIX TMPOMYKTOB, BUHOAEIUE. MUKPOOMOIOTUYECKUN CHUHTE3.
OOBEKTH MHUKPOOMOJIOTHYECKUX TexHonoruil. I[lpomsBoacTBo Oenka, aMUHOKUCIOT H
BUTAMHUHOB.

Co3gaHne  TEXHOJOTHMM M MHCTPYMEHTOB  IICJICHANPABICHHOTO  W3MEHEHUS U
KOHCTPYUPOBAaHHUS TE€HOMOB C LEJIbK IIOJIYyYEHUS OPraHM3MOB U HUX KOMIIOHEHTOB,
COJIeprKalIiX HE BCTPEYAIOIINECs B IPUPOIe OMOCUHTETHUECKUE MTYTH.

Kinerounasa wuHxxeHepus. MeTonbl KylbTypbl KIETOK W TKaHEH pPACTEHUW W IKUBOTHBIX.
Kpuobanku. Comatnyeckasi rudpuanszanusi 1 comaTuueckuii amopuorenes. Mcnonb3zoBanue
raryiOnJIOB B CEJIEKUUM pacTeHUu. [lonyuenue monokioHarouvlx anmumein. HMcnoavzoganue
MOHOKIOHANbHBLIX U NOJUKIOHANbHLIX — aumumen 6  meouyune. VICKycCTBEHHOE



OIUIOAOTBOPEHNE. PEKOHCTpYKIMS SHUEKIECTOK W KIOHUPOBAHUE JKUBOTHBIX. Merton
TPaHCIUIAHTALIMK  SIA€p KJIETOK. [Texwonocuu  0300pOGNeHus,  KyIbMUSUpPOBAHUs U
MUKPOKIOHATLHO20 PAZMHONCEHUST CENbCKOXO3AUCTMBEEHHBIX KYAbIMYD.

XpoMOCOMHass U TeHHas MHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 I€Ha U KOHCTPYHPOBAHHE
pekoMmOuHanTHbIX [IHK. Co3danue mpanceennvix opeanusmos. JlocTukeHus: U MepCeKTUBBI
XPOMOCOMHOW M TE€HHOM HWH)XEHEPUU. OJKOJOTMYECKHE W ITHYECKUE MpPOOJIEMbl T'€HHON
VHXCHEPHUH.

Menuuuackue OuotexHosioruu. Iloctrenomuas mudpoBas MmenunuHa. [11[P-nmuarnocruka.
MeTabomoOMHBIM aHamu3, TEHOLIGHTPUYECKUU aHaju3 MpOoTeoMa YeJIoBeKa Jisi OILICHKHU
COCTOSIHHSI €70 310pOBbs. VICoab30BaHKEe CTBOJIOBBIX KIETOK. TapretHas tepanus paka. 3D-
OMOMHXEHEepUsl i pa3paboTku (yHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH,
CO3JIaHMUsI KOMIUIEKCHBIX TKaHEW COUETAHUEM TEXHOJOTUM TPEXMEPHOr0 OMONMPUHTHHTA U
ckaddonauHra s peeHus 3a1a4 MepcoHaATM3UPOBAHHON METUIIUHBI.

CoznlaHre BEKTOPHBIX BAaKIMH C IEJIbI0 OOECredYeHHs] KOMOMHHPOBAHHOW 3alllUTBI OT
Bo3Oyauteneii OPBU, ycTaHOBieHHE MOJEKYISPHBIX MEXaHU3MOB (PYHKIMOHUPOBAHMS
PHK-conepxamux BHPYCOB, BbI3BIBAIOMIMX 0OCO00 omacHble 3a00J€BaHUs 4YEJIOBEKa U
YKWBOTHBIX.

JdemoHcTpanuu

Tabnuibl u cxembl: «/cronp30BaHre MUKPOOPTaHU3MOB B ITPOMBIIIUIEHHOM TPOU3BOJICTBEY,
«KnerouHnas unxxeHepus», «I €eHHast UHKEHEPUSD).

JlabGopaTopHnasi padora «3yueHrne 00beKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKeKypeust «BbHOTEXHOIOrUs — BayKHEWIasi NPOU3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (HA
OMOTEXHOJIOTUYECKOE TPOU3BOCTBO)».

11 KIIACC

Tema 1. 3apo:xkaeHue 1 pasBuTHE IBOJTIOIUOHHBIX NMPEACTABJIECHUI B 0H0JI0TMH
OposmonmonHas teopust Y. Jlapsuna. [Ipeanocsuiku BOZBHUKHOBEHUS AapBUHU3MA. JKU3HB U
HayyHas aesarenbHocTh Y. JlapBuHa.

JIBrKy1ye cuiibl 3BosonMU BUI0B Mo Y. J[apBuHY (BbICOKass HHTEHCUBHOCTh Pa3MHOKEHUS
OpraHU3MOB, HACJIEJICTBEHHAs] M3MEHYUBOCTh, OOpPHOA 3a CYLIECTBOBAHUE, €CTECTBEHHBIN U
HCKYCCTBEHHBINU 0TOOD).

Odopmiienne cunTeTndeckoil Teopun »Bommonuu (CTD). HeirpanbHas Teopusi 3BOJIOINH.
CoBpeMeHHass  JBOJIOLMOHHAs  OWoNorus. 3HaYeHHE OJBOJIOUMOHHOW  TEOpUU B
(GbOopMHpPOBAHUU €CTECTBEHHO-HAYUYHOM KapTUHBI MUpA.

JdeMoHcTpanuu

[Toptpetsl: Apuctorens, K. Jlunneir, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
Hapsun, C. C. YerBepukos, W. U. IlImaneraysen, [Jx. Xonneitn, J. K. benses.

Tabmupr u cxembl: «Cucrema xuBoil npupoas! (mo K. Jlunnew)», «JlecTHuIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm QopMUpOBaHUS MPUCIIOCOOJIEHUNA y pacTeHUH U



XKUBOTHBIX (10 JIamapky)», «KapTta-cxema mapuipyra nyremectsus U. Jlapsunay», «Haxoaku
Y. HapBunay, «®@opmbl 60ps0ObI 32 cyiiecTBoBaHue», «[lopoabl romybeit», «MHoroobpasue
KyJIbTYPHBIX (opM KamycTbl», «llopoasl IoMamrHuUX >KUBOTHBIX», «Cxema oOpa3oBaHUs
HOBBIX BUJIOB (o Y. JlapBuny)», «Cxema COOTHOIIECHHUS IBHXKYIIMX CHJ 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. Mukpo3BoIIOLHA U €€ Pe3yJIbTATHI

[Tonynsuuss Kak »3JI€eMEHTapHas e€auHuUA 3BOJOLMH. COBpPEMEHHBIE METONBl OLIEHKH
TEeHETHYECKOr0 pazHoo0pa3us U CTPYKTYpbl nonyJssiuuii. I3Menenue reHodoH1a Nomyisiiuu
KaK 3JIEMEHTAPHOE SBOJIOLIMOHHOE SIBJICHUE. 3aKOH TeHETUUYECKOro paBHoBecus Jx. Xapau,
B. Baitn6epra.

DOnemeHTapHbIe (PAKTOPHl (IBMKYILIUME CHIIBI) SBOJIONUH. MyTaIMOHHBIM MpoIiecc.
KoMOuHaTtuBHast n3mMeHUMBOCTh. Jpelid reHoB — cilydailHble HEHAIpaBJICHHbIE U3MEHEHUS
4acToT ajuiened B momyssinusax. Jddext ocHoBatens. Ipgexm OymviiouH020 2OPAbIUIKA.
CHudiceHUue 2eHemuyecko20 pazHooopaszus: npudunsl u cieocmeus. Ilposenenue s¢hghexma
opeiigha 2enos 6 Oonvuwiux u manvlx nonyaayusx. Murpanuu. M3omasuus TOMyJIsMA:
reorpaduyeckast (MpoCcTpaHCTBEHHAs1 ), OMoJIorndecKast (penpoayKTUBHAS).

EctectBenHbIil 0TOOp — HanpaBisAoUMil pakTop 3BomoIUH. POpMbI €CTECTBEHHOTO 0TOOpa:
JBIDKYIIUM, CTaOWIM3UPYIONINH, pa3pbiBatonuii  (au3pyntuBHbIN). [lonoBoit  oTOOp.
BO3HUKHOBEHHE 1 3BOJIOLMS COLUAIIBHOTO ITOBEICHUS )KUBOTHBIX.

[IpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3yJbTaT MHUKPOIBOMIOLUU. Bo3HUKHOBEHHE
npucnocoOsieHnii 'y  opranusmoB.  Apomopdo3bl W uauoagantanuu. [lpumepsl
MPUCTIOCOOJICHUI Yy OpraHu3MOB: Mopdosorudeckue, PU3N0IOrHYecKue, OMOXUMUYECKHE,
nosesneHyeckue. OTHOCUTENBHOCTD MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT MHUKPOIBOJIIOLMH.
M3onsamust — xioueBoit daktop BupooOpazoBaHus. IlyTh U cmocoObl BHI000pa30BaHUSA:
ajuionarpuyeckoe (reorpaduueckoe), CUMMATPUUECKOE (PKOJIOTHYECKOE), «MTHOBEHHOEH
(monumuonu3anus, Tuopuan3anus). JauTeabHOCTh 3BOIOIMOHHBIX MPOIECCOB.
Mexanu3mbl GOpMHUPOBaAHUS OMOJIOTHYECKOTO PA3HOOOpa3usl.

Ponb  9BOMIOLIMOHHON  OWONOrMM B pa3pabOTKE HAyYHBIX METOJOB COXPAHEHHS
oropa3zHooOpasusi. MUKpPOIBOIIOIUS M KOJBOJIOLHUS MAapa3uTOB M MX XO03sieB. MeXxaHU3Mbl
dbopMHUpOBaHUS YCTOMYUBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabnuubl 1 cxeMbl: «MyTalmoHHasi U3BMEHUUBOCTEY, «llomyndlroHHas CTpyKTypa BUIA»,
«CxeMa mposiBieHUsT 3akoHa Xapau—BaiinOepra», «JIBrwKyiiue Cuibl 3BOJIOIUNY,
«DKoNorudecKas U30JSAIUs MOy ceBaHCKON (dopenny», «['eorpaduyeckas U30IgIUS
JUCTBEHHMIIBI CHOMPCKOM W JIMCTBEHHUIBI Jaypckoil», «[lomymsiiioHHbIE BOJHBI
YUCJIEHHOCTU XUIIHUKOB U XKepTB», «CxeMa NeHCTBUSI €CTECTBEHHOTO 0TOOpa», «DopMbl
O00prOBI 3a cyuiecTBOBaHUE», «WHIycTpuanbHbIl MenaHu3zM», «KuBble HCKOIaeMbley,
«ITokpoBUTENBCTBEHHAA OKpACKa XUBOTHBIX», «[Ipemynpexnaromas OKpacka KUBOTHBIXY,
«Duznonornyeckue ajanTanumny, «IIprcnocoOaeHHOCTh OpraHu3MOB u e€



OTHOCUTENBHOCThY, «Kputepuu Buna», «Buabl-nBoiHukn», «CTpyKTypa BHlIa B IPUPOJIEY,
«Cnoco0Obl  BUI00Opa3oBaHus», «leorpadguueckoe BHIOOOpa3oBaHHE TpPEX  BUJOB
JaHABIIIEHY, « DKOJIOrMYEeCKOe BUA000pa30BaHUE BUJIOB CUHUILY, «[lOTUTIIONU Bl pacTeHUID,
«KanycTHO-peieuHbIil TuOpumy.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMM HACEKOMBIX, Uydesla NTHIl U 3Bepel ¢
IPUMEPAMH PA3IMYHBIX MPUCIIOCOOJIEHUH, Yydesia NTUL U 3BEpPEil pa3HbIX BUIOB, repOapuu
pacTeHuil OJIM3KUX BUOB, 00pA30BaBIINXCA Pa3IMUYHBIMU CIIOCOOaMH.

JlabopaTtopHasi paGora «BbIsiBlIieHHEe U3BMEHUUBOCTU Y 0COOEH OJTHOTO BUAAY.
Jlabopatopnass padora «lIpucnocobiieHuss OpraHM3MOB HM UX  OTHOCUTEJIbHAs
1EJIECO00Pa3HOCThY.

Jlabopatopnast pab6ora «CpaBHEHHE BUIOB 110 MOP(OJIOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3BoIOUMS U €€ pe3yabTaThl

Meroasl u3ydeHus: Makpo3BoJronuu. [lameoHTonornyeckne MeToAbl N3YYEHUsT HBOJIFOLUU.
[Tepexonubie GopMbI U PUIOTCHETUYECKUE PSAJIBI OPTaHU3MOB.

buoreorpapuyeckrue MeTopl n3ydeHus 3Boitonnu. CpaBHeHue (Gopsl U payHbl MATEPUKOB
1 ocTpoBOB. buoreorpaduueckue o61actu 3emiau. BUIbIl-oHAEMUKU U PETUKTHI.
OMOpPHOIOTHYECKHE U CPaBHUTEIBHO-MOP(OIOrMUECKUE METOJbl H3YYEHHS 3BOJIIOLMU.
['eHeTHMUECKME MEXAHNU3MBI HBOJIFOLIMM OHTOTE€HE3a U MOSIBJICHUS 3BOJIOLMOHHBIX HOBIIECTB.
['oMoNOTMYHBIE W AHAJOTHMYHbIE OpraHbl. PyJAMMEHTAapHbIE OpraHbl W  aTaBU3MBI.
MouiekynsipHO-TEHETUYECKHE, OHOXUMHUYECKHE W MATEMaTUYECKUE METOJAbl H3yYEHHUs
sBoNMtOLMHU. ['oMosiornunbie reHbl. COBpeMEHHbIE METO/ABl MOCTPOEHUS (DUIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallMH U 3BOJIIOLUS TEHOMOB.

OO6mue 3akoHOMepHOCTH (TIpaBuiia) 3BostoIuu. [Ipunyun cmenwvt gynxyuti. HeobpatumocTtsb
3BONIOLMU. AfanTUBHasA paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMH.

JdemoncTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanepckuit, @. Mrosiep, 3. ['ekkenb.

Tabmuubl u cxembl: «DUTOTEHETUYECKUA DPSIT JIOMIAAN», «APXEONTEPUKC», «3BEPO3yOhIe
ALEPBDY, «Crerouedanbn», «Punnoputs», «CemeHHbIe ManoOPOTHUKW,
«buoreorpaduueckue 30HbI 3eman», «llpeiid kKoHTHHEHTOB», «PemukTh», «HauambHbie
CTaAuu SMOPHUOHAILHOTO PAa3BUTHUSI TMO3BOHOYHBIX JKUBOTHBIX», <« OMOJIOTHYHBIE W
aHAJIOTUYHBIC OpTaHbDy, «PyIUMEHTH», « ATaBU3MBD), «XPOMOCOMHBIC HA0OPHI YeIOBEKA U
muMnan3e», «[ TaBHbIe HaMpaBIEHUS IBOIOIUNY, «OOIIIEe 3aKOHOMEPHOCTH YBOJTIOITUNY.
OOopynoBaHue: KOJUIEKUUU, TepOapuu, MYJSKU HCKOMAEMbIX OCTaTKOB OpPraHW3MOB,
MYJISKA TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPraHOB M aTABU3MOB, KOJJIEKIIMH
HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BUTHE JKU3HU Ha 3emJie

HayuHble THUMNOTE3bl MPOUCXOXKIEHUS KU3HM Ha 3emie. AOUOreHe3 W MaHCHEPMHUS.
JloHayuyHble MpEACTaBICHUS O 3aPOKICHUU KU3HU (KpealnoHu3M). ['unore3a nocTossHHOTO
CaMo3apoXICHUS XKU3HU U €€ ompoBepxkeHue onbiTamu @. Penu, JI. Cnamnanuanu, JI.
[Tactepa. IIpoucxoxaeHue )KU3HU U aCTPOOHOJIOTHS.



OcHoOBHbIE 3Tanbl HeopraHuyeckou spBosonuu. [lnanerapHas (reojiorudeckas) 3BOIIOLMS.
Xumudeckasi 3BOIONHS. AOUOTEHHBIN CHHTE3 OPTaHUYECKHUX BEIIECTB U3 HEOPTaHWYECKUX.
Oneir C. Mmmnepa u I'. FOpu. Obpa3oBanue nonumepoB U3 MoHoMepoB. KoanepBatHas
runore3a A. W. Omapuna, runore3a nepBuyHoro OynboHa JIk. XomaeitHa, reHeTHYecKas
runore3a ['. Mémnepa. Pubosumbr (T. Yek) u rumore3a «mupa PHK» VY. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHNE MTPOTOKICTKH.

HUctopust 3emim u MetoAsl €€ wH3ydeHHs. FVIckomaemple OpPraHMYECKHUE OCTATKHU.
['eoxpononoruss u e€ wmertonpl. OTHOcHUTENbHAaE U aOCOJIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHoOJIOrMYECKast MIKaIa: S0HbL, 3PbL, IEPUOBI, STIOXH.

HavanbHble 3Tanbl opraHmyeckod sBosonuu. IlosiBneHue W 3BONIOLUS TMEPBBIX KIETOK.
OBoronus Metabonu3Ma. Bo3HuKHOBeHHE MEepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIJIEHKM Kak aHaJor NepBbIX Ha 3emie coobmiecTB. CtpomaTtonutsl. I[Ipokapuotsl u
DYKapHUOTHI.

[Tpoucxoxnenrne sykapuoT (cUMOMOTeHe3). OBOJIIOLUUMOHHOE MPOUCXOXKICHUE BHPYCOB.
[IpoucxoxJieHHe MHOTOKJIECTOYHBIX OpPraHu3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPYIIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3TAMbl SBOJIONUU BRICIINX pacTeHuil. OCHOBHBIE apoMopd 03kl pacTeHuil. Beixon
pactenuil Ha cyury. [losBieHue ciOpoBBIX pacTEHUN W 3aBOEBaHHE MMM CylIH. CeMEeHHbIE
pactenus. [IporcxoxaeHrne IBETKOBBIX PACTEHUN.

OCHOBHBIE JTalbl 3BOJIOIUU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuil B3pbIB — TMOSIBJIEHUE COBPEMEHHBIX TUIOB. [lepBbie
XOpZIOBBIE )KUBOTHBIC. JKU3HB B BOJIE. DBOJIONHMS MTO3BOHOYHBIX. [Ipoucxoxnenue ampuduit
u pentwmid. [Iporcxoxnenne miekonutamux v ntuil. [IpuHiun kimoueBoro apomopdosa.
OcBoeHne 0€CrI03BOHOYHBIMU U TTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTure xu3HM Ha 3eMiie TIO ApaM M MEPUOJIaM: apXeu, MPOTEPO30H, MAIE030M, ME30301,
KaitHo30M. OOIasi XapakTepucTUKa KiuMara W reosiorudeckux mpoieccoB. [losiBiaeHue u
paciBeT XapaKTepHbIX OPraHU3MOB. YTIe0o0pa30BaHUE: €ro YCIOBUS U BIMSHUE HAa ra30BbIN
cocTaB aTMOC(ephl.

MaccoBbie BBIMUpaHUSI — DKOJOTHMUECKHE KpHU3UCHI Tpomuuioro. [IpuuuHbl U ciaeacTBUs
MaccoBbIX BbIMUpAaHUN. COBPEMEHHBIH HKOJIOTHYECKUH KpPU3UC, €ro OCOOEHHOCTH.
[TpoGnema coxpaHeHus: 6nopazHo0Opasus Ha 3emIie.

CoBpeMeHHass cuUCTeMa OpraHUYecKoro mupa. [IpuHIUMBE KIacCU(pUKAIMA OPTaHU3MOB.
OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoncTpanuu

[Toptpetrsr: @. Penu, JI. Cnannanuanu, JI. Ilacrep, . Y. Meunukos, A. 1. Onapun, JIx.
XongaeiH, I'. Mémnep, C. Munnep, I'. FOpwu.

Tabmuubr 1 cxembl: «Cxema ombita @. Penm», «Cxema ombita JI. Tlactepa mo m3ydeHuto
caMo3apoKaeHus Ku3HN», «Cxema onbita C. Musnepa, I'. FOpu», «3Ttansl HeopraHn4ecKoi
spomtolnn», «l'eoxpoHonormueckas wmkanay, «HauvanmpHble STambl  OpraHUYECKOM
sBosmoIMnY, «CxemMa o0Opa3oBaHMs 3YKApUOT MyTEM cuMOuorenesza», «Cucrema KUBOH
npupoas», «CtpoeHue  Bupyca», «Apomopdo3bpl  pacTeHHi»,  «PUHHODUTHD,



«OIHOKJIETOUHBIE BOJIOPOCIHN», «MHOTOKIETOUHbIE BOJIOPOCINY, «Mxuy, «[lanopoTHUKNY,
«l'onocemennbie pacteHus’», «OpraHbl I[IBETKOBBIX pacTeHui», «Cxema pa3BUTHUA
KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «IIpocteitmuey», «KumeunononocTHbiey,
«Ilmockue uvepBu», «HUnenucronorue», «PriOb», «3eMHOBOAHBIE», «lIpecMblkaroniuecs,
«IItnuey, «Mnekonurarommuey, «Pa3Butrue xKuU3HU B apXEUCKOU 3pe», «Pa3BUTHE )KU3HU B
MPOTEPO3OUCKONU 3pe», «Pa3BUTHE KHU3HM B NAJCO30MCKOU 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOI 3pe», «Pa3BuThe XKM3HM B KailHO30MCKON 3pe», «CoBpeMeHHas cucTema
OPraHU4YECKOTO MUPay.

O6opynoBanue: repdapur pacTEHUN Pa3IMYHbIX OTJEIOB, KOJJIEKIIMM HACEKOMBIX, BJIaXKHBIC
MpEenapaTbl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIMU HWIJIOKOXKHUX, CKEJIETHI
MMO3BOHOYHBIX KWBOTHBIX, Uy4yesia NMTULl U 3BEPEH, KOJJIEKIUHA OKAMEHEJIOCTEW, MOJIE3HBIX
HCKOIA€MbIX, MYJISDKH OPTaHUYECKHUX OCTATKOB OPTraHU3MOB.

BupryanbHasa Ja0oparopHas padora «MonenupoBanue omnbiToB Mumuiepa—tOpu 1o
U3YYEHUIO0 a0MOTEHHOT0 CHHTE3a OPTaHUYECKUX COSTMHEHUM B IEPBUYHON aTMOC(Epe».
JlaboparopHasi pabGora «/3ydeHMe W ONUCAHUE HCKOMAEMBIX OCTATKOB JIPEBHUX
OPTaHU3MOB.

IIpakTuyeckas padora «/3ydyenne ocobeHHOCTEN CTPOCHUS PACTEHUMN PA3HBIX OT/IETIOBY.
IIpakTuyeckas padora «/3ydyenre ocobeHHOCTEN CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).
Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Paznenel 1 3agaum aHTpONoOaoruu. MeToibl aHTPOIIOJIOT U H.

CraHOBIICHME MNPEACTABICHUNA O MPOUCXOKICHUM 4YEIOBEKA. PeNUruo3Hbie BO33pEHHUS.
CoBpeMeHHbIE HAyUHbIE TEOPHUHU.

CxoacTtBo  4YenoBeka € JKUBOTHBIMU. (CHCTEMaTHYECKOE  MOJIOKEHUE  YEJIOBEKA.
CBujeTenbCcTBa CXOJICTBA YEJIOBEKAa C JKMBOTHBIMHU: CPaBHUTEIHLHO-MOP(OJIOTHYECKUE,
sMOpuosiornyeckue, (hu3noIoro-OMoXMMHUECKre, mnopeaeHueckue. OTIMUMS YeJIOBEKa OT
JKUBOTHBIX. [IpAMOXOXKJI€HME M KOMIUIEKC CBSI3aHHBIX C HHUM IIPU3HAKOB. Pa3Burtue
TOJIOBHOTO MO3ra ¥ BTOPOW CUTHAJIbHOW CUCTEMBI.

JIBrokymue cuiibl ((pakTophl) aHTPOIOTeHe3a: OnoJIorHdeckue, conuanbabie. COOTHOIIIEHUE
OMOJIOTMYECKUX U COIUANIbHBIX (haKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMM aHTpoIorene3a. Panuue uyenoBekooOpa3Hble 00€3bsIHbl (TPOKOHCYIBI) U
paHHUE MOHTHIBI — OOIIME MPEIKH YEIOBEKOOOPA3HBIX 00€3bsH U JIOACH. ABCTPATIONMUTEKU
— JIByHOTHE MpeIKu JoAcu. YUenoBek yMelblid, NEPBbIE HW3TOTOBICHUS OpPYAUU TpyZa.
UenoBek NpsSAMOXOAAIIMN W TICPBBIM BBIXOJ JIroAcH 3a mpedensl Adpuku. YemoBek
reiaenboeprckuil — o0 MPeoK HeaHAEPTAIBCKOIO YEJIOBEKa U 4YeJIOBEKa Pa3yMHOTO.
YenoBek HEaHAESPTAIBCKUKA KakK BHJ JIIOACH XOJOAHOrO KinMmara. YeloBeK pa3yMHBIU
COBPEMEHHOI0 THINA, JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a MpeAciIaMu
Adpuxknu. [TaneoreneTnka u NajgeoreHOMHKA.

DBOJIIOLIMST COBPEMEHHOT0 4esioBeKa. EcTecTBeHHBbIM OTOOp B MOMYJSUUAX YEIOBEKa.
MyTtauronssii pouecc u nonumopdusm. [omynsiuonHsie BOIHBI, Apei(p reHOB, MUTPALIHS
U «d(peKT ocHOBATEINSH B MOMYJISALUIX COBPEMEHHOTO YEJIOBEKA.



Uenoseueckue pacwl. [lonstue o pace. bosnbiine pacel: eBporneouaHas (eBpa3uiickas),
aBCTpajo-HErpouHas (3KBaTOpUaibHas), MOHIOJIOU/IHAS (a3UaTCKO-aMepuKaHcKas). Bpems
M TYyTH paccelieHus 4YejoBeKa M0 IuiaHeTe. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOATENbHOCTh pacu3Ma. [Ipucnoco0iIeHHOCTh 4YeloBeKa K pa3HbIM  YCIOBHSIM
OKpYy>Karolen cpenbl. BnusiHue reorpaduueckoit cpenbl u aperida reHoB Ha MOP(HOJIOTHIO U
($U3MONOTHIO YeTIOBEeKa.

MexauciuIinHapHble  MeTOAbl B (Qu3nueckord  (OMOJIOTMYECKOW)  aHTPOIIOJIOTHH.
OBOJIIOLIMOHHAS. ~ @HTPOIOJIOTHSI W MAJCOAHTPONOJIOTUS  YEJIOBEUECKUX  MOMYJIALUM.
buocounanbHble  KCCIENOBAHUS NOPUPOABI  yenoBeka. lMccienoBaHuE  KOABOIIOLHU
OMOJIOTMYECKOTO U COLIMAIBHOTO B YEIOBEKE.

JdemoncTpanumn

[Toptpetsr: Y. lapBun, JI. Jluku, 4. 5. Porunckuit, M. M. I'epacumos.

Tabmuubr u  cxembl: «MeTonbl  aHTpomojorun», «['OJOBHOW MO3r  4enmoBeKay,
«YenoBekooOpa3Hbie 00e3bsiHBIY, «CKeNeT YeloBeKa U CKeJeT MuMnanie», «PynTuMeHTsl u
aTaBU3MbI», «/I[BMKyIIME CHIIBI aHTPOIOIE€HE3a», «IBOJIOIMOHHOE JIPEBO YEIOBEKAY,
«ABcTpanonurek», «YemoBek yMenbli», «YenoBeK NPAMOXOIIMI», «/leHncoBCkHii
yenoek» «Heanaepranbub»y, «KpoManboHIbD, «IIpenku denoBeka», «ITambl 3BOIIOLUAN
4eJoBeEKa», «Packl yenoBekay.

OO6opyioBaHUE: MYJISIKH OKaMEHEJIOCTEH, MPEAMETOB MaTepUAIbHON KyJNbTYPhI NPEIKOB
yesjoBeka, penpoaykiuu (potorpadun) KapTUH ¢ MHUDOTOTUUECKUMU U OHOJICHCKUMHU
CIO)KETaMHU TPOUCXOXKJICHUS YejoBeKa, (oTorpaduu HaXOAOK HCKOMAEMbIX OCTAaTKOB
YeJI0BEeKa, CKEJIET YEJIOBEKa, MOJIENIb Yeperna YeJoBeKa U dyepena MMUMIIaH3€, MOAENb KUCTH
YeJI0BeKa U KUCTH LIUMIIaH3€, MOJIETU TOpca NPEIKOB YEIOBEKA.

JlabGopaTopHnasi pabora «3yueHrue oCOOEHHOCTEM CTPOCHHS CKEJIeTa YeIOBEKa, CBI3aHHBIX
C IPSIMOXOKJICHUEM.

IIpakTuyeckasi padora «l3ydeHue S3KOJIOTUYECKUX AIaANTAlNN YETOBEKaY.

Tema 6. DK0/10TUsl — HAYKA 0 B3AaUMOOTHOLIEHUAX OPraHU3MOB M HAJOPTraHM3MEHHBIX
CHUCTEM C OKPYKAKLIEeH cpeaou

3apokaeHue W pa3BuTHE dkosiorud B Tpynax A. D'ymbGonbara, K. @. Pymee, H. A.
CesepuoBa, J. ['exkkensa, A. Tencnu, B. H. Cykauéna. Pa3nensl u 3amaun 3xonoruu. Ces3b
AKOJIOTHH C IPYTUMU HAyKaMH.

Metonbt skosnoruu. I[loneBsie HaOMOACHUS. DKCHEPUMEHTHI B JKOJIOTHH: MPUPOIHBIC H
nabopaTopHbie. MojenupoBaHue B OKOJOTUU. MOHUTOPUHT OKPYXKAIOIMIEH CpPEeIb:
JIOKaJIbHBINA, PETMOHAJIBHBIN U TTI00AJTHHBIMN.

3HAYCHUE DSKOJOTHUYECKUX 3HAHWM ISl YeJOBEKAa. DKOJOTMYECKOE MHUPOBO33PEHHUE KaK
OCHOBa CBsI3€M 4YenoBeuecTBa ¢ npuponor. opMUPOBAHUE SKOJIOTMUYECKOM KYJIBTYpPHI H
DKOJIOTUYECKON TPAaMOTHOCTH HACEIICHHUS.

JdeMoHcTpanuu

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



Tabmuubr m cxemsl: «Pazmensr skonorum», «Metoabl 3Kkonoruny, «Cxema MOHUTOPUHTA
OKPYXaroLEnl Cpeabh.

JlabopaTopHasi padora «/3yueHrne METOJIOB SKOJIOTMUECKUX UCCIIECTOBAHUIN.

Tema 7. Opranusmsl U cpea OOUTAHUS

Dxonoruyeckue GakTopbl U 3aKOHOMEPHOCTH UX AeicTBus. Kinaccudukaius 3K0I0ru4ecKux
dakTopoB: abWOTHYECKHe, OMOTUYECKHE, aHTpomoreHHoie. OOmMEe 3aKOHOMEPHOCTH
neiictBust skojoruueckux ¢akropon. [IpaBuno munummyma (K. Llnpenrens, 0. JIlubux).
TonepaHTHOCTh. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBbI.

AbGuotnueckue (axktopel. CBeT Kak 3KoJiorMueckuil ¢daktop. JlelicTBre pa3HBIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OPraHu3Mbl. DKOJOTHYECKUE TPYIIIbI PACTEHHA M >KMBOTHBIX IO
OTHOIIIEHUIO K cBeTy. CUrHalIbHAs POJib cBeTa. DPOTONEPUOIU3M.

Temneparypa kak »3konorudeckuil (akrtop. JleiicTBue TemmepaTypbl Ha OpraHU3MBI.
[IOMKATIOTEpMHBIE W TOMOMOTEPMHBIE OpPraHU3MBlL. OBPUTEPMHBIE H CTEHOTEPMHBIE
OpTaHU3MBI.

BrnaxHocth Kak skojorudeckuid ¢aktop. IlpucnocoOneHuss pacTeHH K MOJJIEp KaHUIO
BojHOrO OanaHca. Knaccudukanusa pacTeHuil mo OTHOIIEHUI0 K Boze. lIpucnocoOnenus
YKUBOTHBIX K N3MEHEHUIO BOJHOTO PEKUMA.

Cpenbl 0o0WUTaHUS OPraHM3MOB: BOJHAs, HA36MHO-BO3IYILIHAs, IIOYBEHHAs, TIJIyOMHHAas
IOJITOYBEHHAsA, BHyTpUopranuzMeHHas. Ou3nko-xuMuieckrue ocoOEHHOCTU Cpesl OOUTaHus
opranu3MoB. [Ipucnoco0ieHuss opraHu3MoB K KU3HHU B Pa3HBIX Cpelax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMbI. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

Kuznennsie Gopmbl opranuzMoB. [lonstue o xu3HeHHOU ¢dopme. KuzHeHHbIE (HOPMBI
pacTeHui: JepeBbs, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHUE TPABBI, OJHOJIETHUE TPABBHI.
KusHeHHble (OPMBI KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OcOoOEHHOCTH
CTpPOEHHUS U 00pa3a KU3HU.

buotnueckue  ¢daktopel. Bumbl  OMOTHMYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHIIUS,
XUIIHUYECTBO, CcuUMOMO3 U ero Qopwmbl. [lapazutusMm, Koomepamus, MyTYyalu3M,
KOMMEHCAJIM3M (KBApTUPAHTCTBO, HaxjeOHHuYecTBO). Herpoduueckue B3ammonencTBus
(tommueckue, dopudeckue, padbpuueckue). 3HayeHUE OMOTHYECKUX B3aUMOJIEHCTBUU s
CYILECTBOBaHUs OPraHU3MOB B cpejie oOuTanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOUCHHUS.
JdemoHcTpanuu

Tabmunpl U cxembl: «Dxosornyeckue ¢GakTopb», «CBETOBON CHEKTP», «IKOJIOTUYECKUE
Ipynnbl  JKUBOTHBIX 1O  OTHOLIEHHWIO K  CBeTy», «TerIoKpOBHbIE KHUBOTHBIEY,
«XOJOTHOKPOBHBIE KUBOTHBIE», «DU3NOJOTUYECKUE aNanTalud >KUBOTHBIX», «Cpelbl
obutanuss opraHu3MoBy», «buonorumdeckue pUTMBD», <OKu3HEHHBIE (OPMBI PACTEHUI,
«Ku3znennbie (OPMBI )KUBOTHBIX», « IKOCUCTEMA IMIMPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOTO Jeca», «llenu nuranus», «XumHudectBo», «llapazutuzm», «KoHKypeHIus»,
«Cumbmno3sy, «KoMmMmeHcaaIn3my.

O6opynoBanue: repObapuuM pacTeHU U KUBOTHBIX, IPUCIIOCOOJEHHBIX K BIMSHUIO
pa3IMUYHBIX 3KOJOTHYECKHX (aKTOpOB, TIepOapuu CBETOJIOOMBBIX, TEHETIOOUBBIX U



TEHEBBIHOCJIMBBIX PACTEHUH, CBETOFOOMBBIC, TCHEIFOOUBBIC M TEHEBBIHOCINBBIE KOMHATHBIE
pacTeHusi, repbapud M KOJUICKIIMUA TETUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30YCTONYHUBBIX
pacTeHMii, dydena NTUIl W 3Beped, repOapuuM pacTeHHil, OTHOCAIIMXCS K TUTpodHTaMm,
kcepoduraM, Me3ohuTaM, KOMHATHBIC PACTCHHS JaHHBIX TPYMIN, KOJUICKIIMH KUBOTHBIX,
oOWTAIOUX B pa3HbIX Ccpeaax, repoapum W KOJUJICKIIMM PACTCHHMM U IKUBOTHBIX,
obJagaronmx YepTaMy MPUCIIOCOOJECHHOCTH K CE30HHBIM H3MEHCHUSM YCIOBUN JKH3HH,
repOapuu M KOJUICKIIMUA PACTEHUW M JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYaCTBYIOIIUX B PA3IMUYHBIX OMOTUYECKUX B3aUMOJICHCTBHSIX.

JlaGopaTopHasi padoTa «BpIsBIeHHE TPUCTTOCOOICHUI OPraHU3MOB K BIIMSHUIO CBETaY.
JlabopaTtopnass paGora «BpisiBaieHHE nOpHUCHOCOOJEHUN OpPraHW3MOB K  BIIMSIHUIO
TEMIIEPATYPbD».

JlabopaTopnasi paGora «AHATOMHUYECKHME OCOOCHHOCTHM pPACTEHUM U3 pa3HbIX MECT
oOUTaHUS.

Tema 8. Ikos10rvsi BUA0B M NOMYJIAUI

DKOJIOTUYECKUE XapaKTepUCTUKU Tomnyisiiuu. [lomymnsuus kak OMOJIOrMYEcKasl CHUCTeMa.
Ponp HeomHOpoAHOCTH cpefbl, GU3NYECKUX OapbepoB U 0COOECHHOCTENH OMOJIOTHM BHUJIOB B
GbOopMUPOBAHUM TIPOCTPAHCTBEHHOM CTPYKTYphl momyssiiuii. OCHOBHBIE —IOKa3aTeld
MOMYJISIIAKU: YUCJIEHHOCTh, IJIOTHOCTh, BO3PACTHAs W IIOJIOBAst CTPYKTYypa, POKIAEMOCTb,
IIPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALIHS.

DKOJOrMYecKass CTpykTypa nonyssanuu. OIeHKa YHCICHHOCTH mnonyJysinuu. JluHamuka
NONMyJsiMU U €€ perynsiuus. buoThuecknil MmoTeHUUal TOMyiasuuu. MoaenupoBaHue
JTUHAMUKW Tonyysinuu. KpuBble pocTa YUCICHHOCTH TONyisiuuu. KpuBble BBIKHWBAHHUS.
Perynsaius 9uciaeHHOCTH MOMYJSIUMA: PoJib ()aKTOPOB, 3aBUCAIINX M HE 3aBHCSIIUX OT
IJIOTHOCTH. DKOJOTHYECKUe cTpaTeruu BUaoB (I- u K-ctparerun).

[lonatue 00 »Kojoruuecko Hume Buga. Mecroooutanue. MHOTOMEpHas MOJEb
skonornueckor Humm Jx. M. Xatuuncona. Pa3mepsl skosiornueckor HUIIM. [loTeHimansaas
Y peajin30BaHHas HUIIIY.

Bua kak cucrtema mnomynsiuuid. Apeanbl BUJIOB. Buabl M HUX KU3HEHHBIE CTpaTErvu.
DKOJIOTHUECKHNE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS W MUTpPAlMid  JKUBOTHBIX. DHOJIOTMYECKHWE WHBA3UU
Yy>KEPOAHBIX BUJIOB.

JdemoHcTpanuu

[Toptper: dx. W. XaTunHCOH.

Tabnuipl U cxXeMbl: «IDKOJOTUUECKUE XapaKTEPUCTUKHU Tomynsiun», «lIpoctpaHcTBeHHAs
CTpyKTypa mnonyisiuun», «Bo3pactHbie nupamunbl nomyisinun», «CKOPOCTh 3aceseHusd
MOBEPXHOCTH 3EMJIM Pa3IMUYHBIMU OpraHu3Mammy», «Moaenb 3konornyeckort Humm Jx. U.
XaTYyuHCOHA.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIUHU YKUBOTHBIX.

JlaGopaTopHasi padora «IIpucrnocobyieHus: CeMsiH paCTeHUN K PaCCEIICHUIOY.

Tema 9. Ikoj0rusi cO00NMIECTB. IKOJOTHUECKHE CUCTEMBI.



CoobmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3u MexIy OpraHH3MamMu B
OHOLIEHO3E.

Okocucrema Kak otkpbiTag cucrema (A. Jx. Tenciu). DyHKIMOHANIBbHBIE OJIOKH
OpraHU3MOB B 3KOCHCTEME: MPOAYLIEHTHI, KOHCYMEHTHI, peylleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. AbuoTruueckue 6J10Kku skocucTeM. [1ouBbI U MBI B SKOCHCTEMAX.
KpyroBopoT BemecTB ¥ MOTOK 3HEPTUHU B IKOCUCTEME.

OCHOBHBIE MOKA3aTENH dKOCHCTEMBbI. brnomacca M NpoAyKIUs. DKOJOTHMYECKUE MUPAMUIbI
qucell, 0MOMacChl U SHEPTHUU.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBUUHbIE U BTOPUYHBIE CYKIIECCHUU U MX
OPUYMHBL. AHTPOIIOr€HHbIE BO3ACHCTBUS Ha cykueccud. KimmakcHoe cooOIEecTBo.
buopa3znooOpasue 1 MoJHOTa KPyroBOpOTa BEUIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.
[IpuponHble 3KOCUCTEMBL. JKOCUCmEMbl 03Ep U peK. IDKOCUCmEMbl MOpeu U OKEeaHos.
IKocucmemvl MyHOp, 1ecos, cmeneti, NyCmvlHb.

AHTpOIIOTEHHBIE ~ DKOCUCTEMBI.  Arposkocucrema. ArponeHo3. Pazmmums  Mexnay
AHTPOIOT€HHBIMU U TPUPOAHBIMHA SKOCUCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢diopa u dayHa.
CunaHTponu3anusi ropoJckod ¢ayHbl. buonornueckoe u XO3sIICTBEHHOE 3HAYEHUE
arpo3KOCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B DKOCHUCTEMaX.
Ponv  xackaonoco  agpghexma u  6udos-aougpuxamopos - (knwouesvix  6uU008) 8
@yHKkyuonuposanuu skocucmem. IlepeHOC HSHEPrUM U BEHIECTB MEXKAY CMEXHBIMU
DKOCUCTEMAaMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJSALMA M DSKOCHUCTEM B YCIOBHIX
€CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3/ICHCTBUM.

Mexanusmvl  8030eticmeusi  3a2psA3HEeHUNl  PA3HLIX ~ MUNOE  HA  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, HNONYIAAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJOSUYECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 68030eticmaus. MeTo10710THsI MOHUTOPUHIa €CTECTBEHHBIX
Y aHTPOITOT€HHBIX 3KOCHCTEM.

JdemoncTpanuu

[Toptper: A. JIx. Tencnu.

Tabmumpr u cxembl: «CTpyKTypa OMOILIEHO3a», «DKOCHCTEMa IIUPOKOIMCTBEHHOTO Jecay,
«9KocucTeMa XBOWHOTO Jieca», «DYyHKIMOHAIBHBIE TPYIIBI OPraHU3MOB B HKOCUCTEMED,
«KpyroBopoT BemecTB B dkocucteme», «llemn mnwranus (macTOWIIHAS, JCTPUTHAS)Y,
«JKonoruyeckas OUpamMuaa  Yucenm», «DKOoJIOTMYecKas  mupaMuaa  OMoMacchly,
«Jkonoruyeckas nupamuga sHeprun», «O0pazoBanue Oonotay, «llepBudHas cykieccus»,
«BoccTaHOBIIEHHE Jieca TIOCIIE MOoXkKapay, « IKOCUCTEMA 03epar, «ArpoueHo3», «KpyroBopor
BEIIECTB U MMOTOK SHEPTUU B arporeHosey, «lIpumepsl ypooskocucTem.

O6opynoBaHue: repdapuud pacTeHUM, KOJUIEKIIMM HACEKOMbIX, 4Yydella MTHUIl U 3BEepeu,
repOapuu KyJIbTYPHBIX U IUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJENb SKOCUCTEMBI.
IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».



JlabopaTtopnasi padora «/3ydeHue pazHooOpa3vs MENKHX MOYBEHHBIX WICHHUCTOHOTHUX B
Pa3HBIX 3KOCHCTEMAX).

IKeKypeusi «IKCKypcHsi B TUIWYHBIA OuoreoneHo3 (B 1yOpaBy, Oepe3HsIK, €JIbHUK, Ha
CYXOJIOJIbHBIN WM TOMMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKckypeust «IKCKYpCUs B arpodKOCUCTEMY (Ha MOJIE WK B TEITMYHOE XO35HUCTBO)».

Tema 10. buocdepa — riodanbHas 3xocucTeMa

buocdepa — oOmermanerapuas o6ojiouka 3eMiid, THE€ CYIIECTBYET WJIM CYIIEeCTBOBaJa
*u3Hb. PasButhe mnpencrtaBieHudt o Ouochepe B Tpynax . 3rocca. Yuenwe B. .
Bepnanckoro o 6uochepe. Obnactu 6uochepst u e€ cocras. Kupoe BemiecTBo 6uocheps u
ero (pyHKITHH.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl Onocdeprl. OcobeHHOCTH OMocdepbl Kak TriI00aabHOM
sKocucTeMbl. JInHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTel BEIIECTB H
OroreoXMMUYECKHe UK (Yriieposa, a3ota). PUTMUYHOCTS siBIEHHM B Ouochepe.
3oHanbHOCTh OMochepsl. [lonsiTue 0 6mome. OCHOBHBIE OMOMBI CYIIW: TYHIpPA, XBOWHBIC
jeca, CMEIIAHHbIE W IIMPOKOJIMCTBEHHBIE JIeCa, CTENH, CaBaHHbI, MyCTbIHU, TPOIMUYECKUE
jeca, BBICOKOropbs. KiimMar, pacTUTENbHBIN U )KMBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa U (yHKIUS KUBBIX CUCTEM, OLIEHKA X PECYPCHOTO MOTEHIIHala U OuoChepHBIX
GbyHKIIUHA.

JdemoHcTpanuu

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

Tabmuubl u cxemel: «I'eochepsl 3emnu», «KpyroBopor azora B mpupoae», «KpyroBopot
yriepoaa B mpupone», «KpyroBopor kucimopojga B mnpuponae», «KpyroBopoT BoAbl B
npupoae», «OcHOBHbIe OHOMBI cymny, «Kiaumatudyeckue mosca 3emin», «TyHapay,
«Tamra», «Cwmemannbiii Jec», «llIupokonuctBenusld Jec», «Crenb», «CaBaHHaY,
«IIycteiHsy, « Tponudeckuii Jiec».

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YestoBek M OKpy:KaAOIIAS Cpeaa

OKoJOrM4eckre KpHU3UChl M HMX MpUUMHBL. Bo3zgeilictBue uyenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3QyIIHOW cpeapl. OXpaHa BoO3ayxa. 3arpsa3HeHue BOAHOW cpeapl. OxpaHa
BOAHBIX pecypcoB. Paspymienne mnouBbl. OXxpaHa MOYBEHHBIX pecypcoB. 3meHnenue
KJIUMaTa.

AHTpOIIOTE€HHOE BO3/ICUCTBUE HA PACTUTEIbHBIN U KUBOTHBIN Mup. OXpaHa pacTUTEIBHOTO
U KMBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXxpaHbl mpuponabl. Kpacueie kauru. Oco6o
oxpansiemble TipuposHbie Tepputopun (OOIIT). boranumdeckue caapl U 300JIOTHYECKUE
HapKU.

OCHOBHbBIE€ TMPUHLHIBI YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBAa M MPUPOAbL. PanroHanbHOE
IPUPOJIOTIONB30BAHUE M COXpaHEHHE OHOJIOrMYeckoro pasHoobOpasus 3emun. OOmume
3aKOHOMEPHOCTH TJIOOQIbHBIX HKOJIOTHYECKUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOTO
KpHU3HCa U €r0 BEPOSATHBIE MOCIEACTBUS.

Pa3BuTHEe METO0B MOHUTOPUHIA Pa3BUTHSI OMACHBIX TEXHOTEHHBIX MpoueccoB. CucmemHvle
uccredosanuss nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU 3IHep2emuKe.



Buonozuueckoe pasnoobpasue u 6uopecypcol. Hayuonanvuvie ungpopmayuonusie cucmemsi,
obecneuugarowue 00CMyn K UH@GOpMayuu no COCMOSIHUIO OMOENbHBIX U008 U IKOCUCTHEM.
OcHosbl  2KOpeabunrumayuu dKocucmem U Ccnocob6o8 60pvObl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpykyus mopckux u nazemHuvix 9KocucmeM.

JdeMoHcTpanuu

Tabmumpt u cxembl:  «3arps3HeHne atMmocepsr», «3arpsi3HEHHE  THUApPOchephD,
«3arpsizHeHue mouBb», «llapHuKOBBIA 3PPexT», «Ocobo oxpaHseMble NPUPOIHBIC
TeppUTOpUN», «MoOAenu yrnpasisieMOro MUpay.

Oo6opynoBanue: @ororpapuu OXpaHsIEMbIX pacTeHUNl U KUBOTHbIX KpacHOWl KHHUTH
Poccuniickon ®enepannn, KpacHo KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 BUOJIOTUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnuBaer TpeOOBaHMS K pe3yJibTaTaM OCBOEHUS O00yJarouuMucs
POrpaMM CpeTHEro 0011Iero 00pa3zoBaHus: TMYHOCTHBIC, METANIPEAMETHBIC U MTPEMETHBIC.
B cTpykType IMYHOCTHBIX PE3yJBTaTOB OCBOCHHUS MPOTPAMMBI MO OWOJOTHU BBIIEICHBI
CIIEyIOINE COCTaBISIONINE: OCO3HaHHE OOYYaIOIIMMUCS POCCHMCKOW TpakIaHCKOMN
UJEHTUYHOCTU — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTU M CAMOOIPEIEIEHUIO,
Hanuyue momueayuyu K OOyUEHUIO OHOJIOTUH, yYeleHanpasieHHoe pa3zeumue BHYTPEHHHUX
yOeXJIeHU JTUYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUI
pa3BUTUSI OUOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U  CHOCOOHOCHb  O0YYarOUIUXCS
PYKOBOJICTBOBaTbCS B CBOEM JEATENBHOCTA IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMHU,
OPUCYIIIUMUA ~ CHCTEME  OHOJIOTUYECKOTOo  OOpa3oBaHUs,  Haauuyue  NpaBoCO3HAHUS
HKOJIOTHYECKOU KYJIBTYPbI, CHOCOOHOCMU CMasums TEIN U CTPOUTH KU3HEHHBIC IJIAHBI.
JInyHOCTHBIE pEe3yJbTaThl OCBOEHHUS MPOTPAMMBI MO OMOJIOTMU JIOCTUTAIOTCS B €IUHCTBE
y4eOHOM ¥ BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU
POCCUUCKUMU  COLMOKYJIBTYPHBIMH, HUCTOPUUYECKUMU W  JYXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSIMH, TIPUHATHIMUA B OOIIIECTBE MpaBUIaMU U HOPMaMHU MOBEACHUS M CIIOCOOCTBYIOT
MpoIleccaM CaMOIIO3HAHUsA, CaMOBOCIHUTAHUS W CaMOPa3BUTHUSA, Pa3BUTUSA BHYTPEHHEM
MO3UIINY JIMYHOCTH, MATPUOTU3MA U YBAKECHUS K 3aKOHY U MPABOIOPSIKY, YETOBEKY TpyAa U
cTapuieMy MOKOJIEHUIO0, B3aUMHOTO YBa)XE€HUs, OCPEKHOI0 OTHOIIEHUS K KYJIbTypPHOMY
HACJIEJUIO U TPAAULHMAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickon denepanuu, IpUupoie u
OKPYKaroIIEH cpene.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOTO mpeameTa «bHONOTus» JTOMKHBI OTPa’KaTh
TOTOBHOCTh W  CIIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJICTBOBATHCA  CPOPMHUPOBAHHOM
BHYTPEHHEW TO3UIMEN JMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPHUEHTALMM, TO3UTUBHBIX
BHYTPCHHHUX YOEXKICHHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSAM POCCHUUCKOTO
o011ecTBa, pacIMpeHre )KU3HEHHOTO OTBITA U OTBITA JEATEILHOCTH B TIPOIECCE Pean3aIiuu
OCHOBHBIX HalpaBJCHUN BOCIUTATEILHOM JAEATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxIaHCKOT0 BOCTIMTAHUS:

c(OOPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MIMM  OOydYaromerocss Kak  aKTUBHOTO W
OTBETCTBEHHOTO WJICHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, YyBaXKEHUE 3aKOHA W
MIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOUW NESATENIbHOCTH MPHU CO3JAAaHUM YYEOHBIX MPOEKTOB,
pelIeHNH YYeOHBIX U MIO3HABATENBHBIX 33]1a4, BHITTOJTHCHUH OUOJIOTHYECKUX IKCTIEPUMEHTOB;
CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3WIIMIO 1O OTHOIICHUIO K  SIBICHHSIM
COBPEMEHHOM KU3HU U OOBIICHSTH €€;



YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJICUCTBUS
JOJIEH C pa3HBIMH YOSKICHUSIMH, KYJIbTYPHBIMU IEHHOCTSIMU U COIIMATBHBIM TTOJIOKEHUEM;
TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOTO BBHINOJHEHUS YYEOHBIX,
MIO3HABATEIbHBIX W HCCIEIOBATEIbCKUX 3aa4, YBAXKUTEIBHOTO OTHOUIEHUS K MHEHUIO
OMIMOHEHTOB MPHU OOCYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;
TOTOBHOCTh K TYMAHUTAPHOM 1 BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUMCKON TpakIaHCKOW HUJEHTUYHOCTU, MATPUOTHU3MA, YBAKECHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iepell POIMHON, ropI0CcTH 3a CBOW Kpail, CBOIO
PonuHy, cBOM SI3BIK M KyJbTypYy, IPOLUIOE M HACTOSIIEE MHOTOHAIMOHAJIBHOIO HapoJa
Poccuu;

IIEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACJIECAUIO U MaMIATHUKAM MPUPOABI, JOCTHKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTH OLIEHUBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJIICHHE W PA3BUTHE OMOJIOTHH,
MOHMMAHUSl 3HAYEHUS OMOJIOTMM B TMO3HAHWU 3aKOHOB MPUPOJBI, B >KU3HU UEJIOBEKA U
COBPEMEHHOT0 O0IIIEeCTBA;

ujeitHas yoexxJ1IEHHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/IA;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIOCOOHOCTh OLIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUCHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOUM POIUTENSIM, CO3/IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO
MIPUHATHS EHHOCTEN CEMENHOM KU3HU B COOTBETCTBHUHM C TPAIULIHIMU HapoaoB Poccun;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOUas ICTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, 0OIIECTBEHHBIX OTHOIICHUH;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JECUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKEHUIO B PAa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KaueCcTBa TBOPUYECKOW JTUYHOCTH;

S) pusuueckoro BocnuraHus, GopMupoOBaHHUSA KYJbTYPHI 310POBbSl U IMOLMOHAJIBHOIO
OJ1aromoJry4us:

MOHMMAaHUE W peaju3alius 3J0pOBOr0 M OE30MacHOro obpasza KW3HU (30pOBOE TMHUTAHME,
cOOJII0/IeHNe TUTMEHWYECKUX TMPaBWI M HOPM, COATAaHCHUPOBAHHBIA PEXUM 3aHATUA U
OTHbIXa, peryisipHas (Qu3nyeckass aKTUBHOCTh), OEPEeKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U MICUXUYECKOMY 370POBBIO;
NOHUMAaHUE EHHOCTH MPaBUJI UHIUBUIYAIIBHOTO U KOJIJIEKTUBHOTO 0€30MaCHOTO MOBEICHUS
B CUTYalMsIX, YTPOKAOIINX 300POBbIO U KU3HU JIOJCH;



OCO3HAHUE TMOCTEACTBUN W HENPUSATUS BPEIHBIX NPHUBBIUEK (YMOTPEOJICHUS aIKOTOJs,
HapKOTHKOB, KYpPEHHS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTMBHOW JEATEIIBHOCTH TEXHOJIOTUYECKOW M COLMAIIBHOW HAIPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATH, IUIAHUPOBATH M CAMOCTOSITEIBHO BBINMOJHATH TaKYIO
JESITENBbHOCTD;

UHTEpEC K pa3iuuHbIM cdepaM NpodeccHoHaTbHON NeaTebHOCTH, YMEHHUE COBEpIIATh
OCO3HaHHBIM BBIOOp Oynymiedl mpodeccun U peaan30BbIBATH COOCTBEHHBIC >KHU3HEHHBIC
IJIaHBbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOPa30BaHWIO HA TMPOTSHKCHUHM BCEH
KU3HU;

7) 3K0JI0TU4eCKOIr0 BOCIIUTAHMS:

HKOJIOTHYECKHU IEJIECO00pa3HOE OTHOIICHHE K MPHUPOJAEC KaK MCTOYHUKY >KM3HU Ha 3emie,
OCHOBE €€ CylIECTBOBaHMS,

MOBBIIIICHUE YPOBHS HSKOJIOTHYECKOW KYJIBTYpPhl: MPUOOPETEHUE OIbITa IUJIAHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYKAIOLLEH CPEbI;

OCO3HaHUE T100aTBHOTO XapaKTepa SKOJOTHYECKUX POOJIEM U MTyTel UX PEIICHMUS;
CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpPETAEMbIE MPU W3YYECHUU OMOJIOTHMHM 3HAHMS U YMEHUS
MpU pelieHun mpoOJieM, CBA3aHHBIX C PAllMOHAJIBHBIM MPUPOIOIOIL30BaHUEM (COOI0ICHUE
MpaBUJI OBEICHUS B IPUPOJIC, HAIIPABJICHHBIX HA COXPAHEHHE PABHOBECHS B SKOCUCTEMaAX,
OXpaHy BHJIOB, IKOCUCTEM, Orocheph);

AKTUBHOE HENPUATHE JCHUCTBHUM, MPUHOCIIIMX BpEI OKPYXKAIOIIEH NPUPOIHON Cpele,
YMEHUE MPOTHO3UPOBAThH HeOJIaronpusITHbIC JKOJIOTUYECKHUE MOCIIE/ICTBUSA
NPEANPUHUMAEMBIX JENCTBUI U IPEAOTBPAILATH UX;

HAJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIbTYpPhI, OIbITA
JEATEIIbBHOCTH SKOJIOTMYECKOM HAIpaBJIEHHOCTH, YMEHHUS PYKOBOJACTBOBAaThCSA HMH B
I03HABATEIbHOW, KOMMYHUKATUBHOW Y COLMAJIBHOM IPAKTUKE, TOTOBHOCTU K YYacCTHUIO B
MPAKTUYECKOM JIEATEIIBHOCTH SKOJIOTUYECKON HAIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW W OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOTO HA JUAJIOrEe KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3IKOBOM M YUTATEIILCKOW KYJIbTYpPbl KaK CPEICTBA B3aMMOICHCTBUS
MEX1y JTIOABMH U TTIO3HAHUS MUPA;

NoHUMaHue crenuukr OWONOTMM KaK HayKH, OCO3HaHHs €€ poird B (HOPMUPOBAHUU
pallMOHAILHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUM UEJIOCTHOTO MPEJCTaBICHUS 00
OKpY’KalollleM MHpE KaK O €IMHCTBE MPHUPOJIbI, YeJIOBEKa M OOIIeCTBa, B IO3HAHUU
IPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPAHEHHUS TPUPOJTHOTO PABHOBECHS;
yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHUM JJIsi COBPEMEHHOW IMBUIIM3ALUU: OOecredeHus
HOBOTO YPOBHS Pa3BUTHS MEIWIIMHBI, CO3/IaHUE TIEPCIEKTUBHBIX OHMOTEXHOJIOTHH,



CIOCOOHBIX pelIaTh PECypCHbIE MPOOJIEMbI pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTEeH BBIXOJA
U3 TH00aNbHBIX H3KOJOTHMUYECKHX MpoOJieM H o0ecrmedeHus: Mepexoja K YCTOWYMBOMY
Pa3BUTHIO, PAIMOHAILHOMY HCIOJB30BAaHUIO MPUPOJIHBIX PECYPCOB U  (HOPMUPOBAHUIO
HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHHUU OHOJOTMYECKUX 3HAHUW B IIEJISIX TOBBIICHUS OOIIEH
KYJIBTYpPbI, €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, KaK COCTAaBHON 4YacTH (YHKIIMOHAIHHOU
IrPaMOTHOCTH O0y4aroumxcs, GopMUpPyEeMOil Py U3yUYeHUU OUOJIOTHH;

NOHMMAaHUE CYUIHOCTH METOJOB II03HAHMS, HCIOJNb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAHUS IS aHajdu3a M OOBSICHEHUS SIBICHHM
OKpY>KaIOIIEero MUpa U MPOUCXOIANINX B HEM M3MEHEHUH, YMEHHE JellaTb 000CHOBaHHbBIC
3aKJIIOUYEHHUSI HA OCHOBE HAyUYHBIX (DAKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 MOMYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh  CaAMOCTOSITEJIBHO HCIIOJIb30BATh OMOJIOTMUYECKHE 3HAHUS JJs  PELICHUS
po0JIeM B pealbHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAaHWE IEHHOCTH HAYYHOH JESTeNbHOCTH, TOTOBHOCTH OCYIIECTBISTH MPOEKTHYIO U
UCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHANBUAYATBHO U B TPYIIIIC;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHI0O U CaMOOOPA30BAHMIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM 1O OHOJIOTMM B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOro mpemMera «bHOTOTHS» BKIIOYAIOT:
3HAYUMBbIC I (POPMHUPOBAHHMS MHUPOBO33PECHUS OOYYAIOMUXCS MEKIUCITUITMHAPHBIC
(MeXTIpeAMETHBIC) OOICHAYYHBIC TTOHATHS, OTPaKAIOIIUE IIETOCTHOCTh HAYYHOM KapTHHBI
MHUpa U CTIeU(PUKY METOAO0B MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPTHsI, SBJICHHE, ITPOIIECC, CUCTEMa, HAyYHBIN (haKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, HCCIICOBaHHEe, HAOJIOACHHE, HW3MEPEHHE, OSKCICPUMEHT H JApYyTHe);
yYHUBEpCaIbHBIC YueOHBIC ACHCTBUA (MTO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATUBHBIC),
obecrieunBaronye  ¢GopMupoBaHue (DYHKIIMOHATBHONM TPAaMOTHOCTH H  COILMAILHOM
KOMIETEHIIMU OO0YyYalIIMXCs; CIHOCOOHOCTh OOYYarOIIUXCsl MCIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIC, MAPOBO33PEHUYCCKHUE 3HAHUS U YHUBEpCAIbHBIC yUeOHBIC ACHCTBUS B
MO3HABATEILHOM U COLIMAIIBHOM MPAKTHUKE.

B pesynbrare wusyueHus OHOJOTMH HA YPOBHE CpEIHEro oOOIIero oOpa3oBaHUA Yy
oOyyvarorierocss  OyayT chOpMHpOBaHBI [MO3HABATENIbHBIE YHUBEpPCAJIbHBIE ydueOHBIC
NEUCTBUS, KOMMYHHMKATHBHBIC YHUBEpPCAJIbHBIC ydYeOHBIC JCHCTBHUSA, pETYJISATHBHBIC
YHUBEpPCAIbHBIC YIECOHBIC IEUCTBUS, COBMECTHASI ICSITEIIHHOCTb.

MeranpeaMeTHbie pe3yiabTaThl OCBOCHHS TPOTPAMMBI CPETHEro OO0IIero o0pa3oBaHUS
JOJDKHBI OTPaXKATh:

OBJaieHne YHHBEPCAJIbHBIMYI YUeOHBIMH NMO3HABATEILHBIMU A€HCTBUSIMH:

1) 6a30BbIe JIOTHYECKHE A CTBHS:



CaMOCTOSITEIbHO  (POPMYJIUPOBATh W aAKTyaJIM3UpPOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIT0JIB30BaTh IIPH OCBOCHHUH 3HAHUH MPHUEMBI JIOTHYECKOTO MBIIIUICHHS (aHAM3a, CHHTE3a,
CpaBHEHUs, Kiaccudukanuy, o0O0OIICHHS), PaCKpPhIBaTh CMBICT OHWOJOTHYCCKHX IMOHSATHH
(BBIICIATH UX XapaKTEePHBIC MPU3HAKHU, YCTAHABIIMBATH CBSA3H C IPYTUMHU MOHATHUSIMU);
OTIpENEATh IENN JCSITCIBHOCTH, 3aJaBas TMapaMeTpbl W KPUTEPUH WX JTOCTIIKCHHSI,
COOTHOCHUTH PE3yJIbTAThI ICITEIHLHOCTH C TIOCTABIICHHBIMU TIEIISIMHU;

UCITIOJI30BaTh OWOJIOTHYCCKUE ITOHATUS I OOBSACHEHUS (AKTOB M SABJICHUN KUBOKH
PUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKIeHUS (MHAYKTUBHBIC, ISTyKTUBHBIC, 10 aHAJIOTHH), BBISBIISITH
3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBACMBIX SBJICHHIX, (POPMYITHPOBATH BHIBOIBI
Y 3aKJTFOYCHHSI,

MPUMEHSTh CXEMHO-MOJICTIbHBIC CPEJICTBA JJIA IPEACTaBICHUS CYIIECTBEHHBIX CBS3EH M
OTHOIIICHUH B M3y4aeMbIX OMOJOTHUYECKUX 00BEKTaX, a TaKKe MPOTUBOPEUHI pa3HOTO poja,
BBISIBJICHHBIX B Pa3IMIHBIX HH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBI C YIETOM aHaIN3a UMEIOIINUXCS MaTEPHATBHBIX 1
HEeMaTePHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIBLHOCTb, OIIEHWBATh COOTBETCTBHE PE3YIbTATOB IICIISM,
OIIEHUBATh PUCKHU IOCIEICTBUM ICSITEIHBHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATHE pabOTy B YCIOBUAX pEaJbHOTO, BHUPTYAJIBHOTO W
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIUICHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOIIEM.

2) 6a30BbIe MCCJIEN0BATEIbCKHE ICHCTBHUS

BJIAJICTh HaBBIKAMH YYEeOHO-HCCIICIOBATEILCKOW M TPOCKTHOW JCSITCIBHOCTH, HaBBIKAMU
pasperieHuss MpooJieM, CIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOUCKY
METOJIOB PEIICHUS MPAKTUICCKUX 3a71a4, MPUMEHEHUIO Pa3IMYHBIX METOIOB ITO3HAHMSI,
WCIIOJIb30BaTh PA3JUYHBIC BHUILI JICATCIIBHOCTH 110 IIOJIYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIpETAlUU, MPEoOPa30BaHUIO U TPUMEHEHHUIO B YU€OHBIX CUTYaIIMIX, B TOM YUCIIE TIPH
CO3JITaHUU YYEOHBIX U COIMAIBHBIX MIPOCKTOB;

dbopMHpOBaTh HAYYHBIM THI MBIILICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUCBBIMU
MOHSATHSIMHU U METOJIaMU;

CTaBUTh U (PopMyIUpPOBaTH COOCTBEHHBIC 3aJaud B 0OOPA30BATENHHOU JEATEILHOCTH H
KU3HCHHBIX CUTYaIIHSX;

BBISIBIIATH MIPUYUHHO-CIICJICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a71ady, BBIJIBUTATh TUITOTE3Y
e pelIeHHs, HaXOAWTh apTyMEHTHI IS JI0OKa3aTelIbCTBAa CBOMX YTBEPXKIACHHWH, 3a1aBaTh
napaMeTphbl ¥ KPUTESPUHU PEIICHUS;

aHAM3UPOBATh TIOJYYCHHBIC B XOJI€ PEIICHUS 3a/1audl PEe3yJIbTaThl, KPUTUIECKH OICHUBATH
WX JIOCTOBEPHOCTb, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;,

OCYIIECTBJIATh IICJICHANIPABICHHBIM IIOMCK IepeHoca CPEJCTB W CIIOCOOOB JICHCTBUS B
po(ecCHOHANBEHYIO CPENy;



yMETb  TEPeHOCUTh 3HAaHUS B  [O3HABATEIbHYID W  TPAKTUUYECKYyI0  oO0iactu
KHU3ZHECSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJIEW, MpeuiaraTh OPUTMHAIbHBIE TOJXOJbl W pEUICHUS, CTABUTH
poO0JIeMBbl U 3a/1a4H, IOMyCKAIOIINE albTePHATUBHBIC PEIICHUSI.

3) padora ¢ nanpopmanueii:

OpUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HMHPoOpMmammu (TeKcTe y4eOHOro mnocoowus,
HAyYHO-TIOMYJISIPHOW ~ JIUTEpaType, OMOJOTMYECKUX  CJIOBapAX W  CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIu3upoBaTh MUHPOPMALIUIO Pa3TUUHBIX
BUIOB W (OpM TpEACTaBICHUS, KPUTHUYECKH OLEHUBAaTh €€ JOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTH;

dbopMynTupoBaTh 3ampOChl W TPUMEHATh pPA3NUYHBIE METOABI TNpPHU TOUCKE MU OTOOpe
Ouonornueckoi HHGpopMalu, HeoOXOJUMOMN AJIs BBIIOJTHEHMsI y4eOHBIX 3a/1a4;
npuoOpeTaTh ONBIT HCIOJIB30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBAThH KyJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3INIHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITEJIbHO ~ BBIOMpAaTh ONTUMANbHYIO (OpPMY MPEICTaBICHUS OHOJIOTUYECKOMN
uHpopMaluu (cxemsl, TpaduKy, AMArpaMMBbl, TaOIHIIbI, PUCYHKH U JPYToe);

UCIOJIb30BaTh HAYYHBIM SI3bIK B KaueCTBE CpEACTBA IpU padboTe ¢ OHOJIOrMYECKON
uHpopMale: IpUMEHATh XUMUYECKHE, (PU3NUECKIe U MAaTEMAaTUYECKUE 3HaKU U CUMBOJIBI,
dbopmyinbl, ab0peBUATYpy, HOMEHKIATYpPYy, HUCIIOIb30BaTh U MPeoOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH;

BJa/JE€Th HaBbIKAMHM pACHO3HABaHUs W  3alUThl HHPOpMAIMM, HHGOPMALMOHHON
0€301aCHOCTH JIMYHOCTH.

OBgi1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH €fCTBUSIMM:

1) ob1menne:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCEX cepax >KM3HM, aKTUBHO Y4aCTBOBATH B TUAJIOTE WJIH
JUCKYCCUM MO CYILECTBY OOCyXJIaeMoil Tembl (yMEHME 3aJaBaTh BONPOCHI, BBICKA3bIBATh
CYXKICHHUs] OTHOCHUTEIBHO BBINIOJHEHHS MpeiaraeMod 3aJaud, YUWUThIBAaTh HHTEPECHl U
COTJIaCOBAaHHOCTH MO3UIUH IPYTUX YUaCTHUKOB AUATIOTA WA JUCKYCCUN);

pacrno3HaBaTh HeBepOaIbHBIC CPEICTBA OOIICHNUS, TOHUMATh 3HAYCHHUE COLMATBHBIX 3HAKOB,
NPEINOChUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CHUTYyallMid, YMETh CMSTrYaTh KOH(MIUKTHI U
BECTH TIEPErOBOPHI;

BJAJETh pPa3jIMYHbIMH croco0aMu OOLIEHUS M B3aUMOJACHMCTBUSA, MOHUMATh HAMEpPEHUS
IPYTUX JIIOCH, TPOSBIATh YBKUTEIBHOE OTHOIIEHHWE K COOECEIHHKY U B KOPPEKTHOMH
dbopme hopMyIHpoBaTh CBOM BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.
2) COBMeCTHAs 1eSITeJIbHOCTh:

NOHUMAaTh M MCMOJH30BaTh IMPEUMYIECTBA KOMAHJAHOW W MHAMBUAYAJIbHON pabOThl IpH
penieHu  OMOJIOTMYECKON  MpoOsieMbl, OOOCHOBBIBATH HEOOXOJAUMOCTh NPUMEHEHUS
IpynnoBbIX (hOPM B3aUMOJEHCTBUS MPU PEllIeHUH Y4eOHOM 3a/1auu;



BEIOMPATh TEMATUKy M METOJIBl COBMECTHBIX JEHCTBUU C y4ETOM OOIIMX HHTEPECOB H
BO3MOYKHOCTEMN KaXJOTO YJIEHA KOJUIEKTUBA;

MPUHUMATh L€ COBMECTHOM AEATEIbHOCTH, OPTAaHU30BbIBATh U KOOPAWHUPOBATH JICUCTBHUS
10 €€ JNOCTUXKEHHUIO: COCTABJIATH IUIAH JECUCTBHUM, PACHPENESsITh POJIA C YYETOM MHEHUU
YYaCTHUKOB, OOCYK/IaTh PE3YJIbTaThl COBMECTHOM paOOThI;

OIICHMBATh KAY€CTBO CBOETO BKJIAJIa M KAXJIOTO YYACTHUKA KOMAHBI B OOIIUH pe3ynbTaT Mo
pa3pabOoTaHHBIM KPUTEPUSIM;

NpeiaraTb HOBBIE IPOEKTHI, OLICHUBATh HWAEU C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh MIO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYAIUAX, IPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, ObITh HHUIIUATUBHBIM.

OBJiaieHne YHUBEPCATbHBIMH PEryJSITHBHBIMU JAeHCTBUSIMM:

1) camoopraHu3amusi:

UCIIOJIb30BaTh OWOJIOTUYECKHE 3HAHWSA [UJIS BBISIBIEHUS MpoOJeM W WX pEIIeHUS B
YKU3HEHHBIX U YUYEOHBIX CUTYaIUsX;

BBHIOMpaTh HA OCHOBE OMOJIOTMUECKUX 3HAHWM 1I€JIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX U MOCTYNKAX [0 OTHOLIEHUIO K )KMBOU IIPUPOJIE, CBOEMY 3J0POBBIO U 340POBBIO
OKpY>KalOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh TMO3HABATENbHYIO JICSITEIIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (PopMyIupoOBaTh COOCTBEHHBIE 3aJauyd B OOpa30BaATEIBHON JEATEIBHOCTU U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTABJISITh TUTAH pEIIEHUs MPOOJEeMbl C YU4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuupsTh paMKy y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JieJIaTh OCO3HAHHBIN BBIOOP, ApTyMEHTUPOBATH €70, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;
OIICHUBATH IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (DOPMUPOBAHUIO M MPOSBICHUIO IMUPOKOU IPYIUIMU B PA3HBIX 00JACTIX
3HaHUH, MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYpPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTb, OLICHUBATH
COOTBETCTBHE PE3YJIHTATOB LIEIISIM;

BJIAJICTh HaBBIKAMH TMMO3HABATEILHON peIeKCUU KaK OCO3HAHUS COBEPIIACMBIX JCUCTBUHN U
MBICJIUTEJIBHBIX TPOIECCOB, HX PE3YyJbTATOB M OCHOBAHUW, WCIIOJIb30BATh IPUEMBI
peduiexcuu 7151 OIIEHKHU CUTYaIluu, BHIOOpA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHHUS 110 UX CHHXKEHUIO;
MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHATU3€ Pe3yJIbTaTOB JACSATEILHOCTH;

3) npuHsTHE CeOs M IPYTUX:

NPUHUMATh ce0sl, MIOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX IPU aHAIU3€ PE3YyJIbTATOB IESITEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMINOKHY;



pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TIO3HUIIMH JPYTOTro YeJIOBEKa.
INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yabTaThl OCBOCHMS COjepx aHusi ydeOHoro mnpenmera «buonorus» Ha
yrIyONn€HHOM YpOBHE OPHEHTHPOBAHBI Ha obOecrneueHrne Npo(UIBLHOTO 00y4YeHHS
oOyuatromuxcst Ononoruu. OHU BKIIIOYAIOT: crienu(uyueckue A1 OMOJIOTUU HayYHbIE 3HAHUS,
YMEHUSL U CIOCOObI JIEUCTBUM MO OCBOEHUIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUI0 3HAHUM,
BUJIBl JEATEIBHOCTA IO IOJYYEHHIO HOBBIX 3HAHMM M HMX NPUMEHEHUIO B Pa3IUYHBIX
y4eOHBbIX, a TaKXe B pealbHBIX >KU3HEHHBIX CHUTyalusx. l[IpenMerHble pe3ylbTaThbl
IPEICTABIICHBI 10 FOJIaM U3yYEHUSI.

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorusi» B 10 knacce n0JKHbBI
OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE€ U POJU OUOJOTHMU B CHCTEME €CTECTBEHHBIX HayK, B
GbopMUPOBAHUM €CTECTBEHHO-HAYYHON KapTHHBI MHUpPa, B MO3HAHUHU 3aKOHOB MHPUPOILI U
pemieHuy MpoOJeM PalMOHAIIBHOTO MPUPOJONOJIb30BaHUs, O BKJIAAE POCCHMCKUX U
3apyOEKHBIX YUEHBIX B PA3BUTHE OMOJIOTHH;

BJIAJICHUE CHUCTEMOW OHMOJOTUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIMOJIATrarolue
OMOJIOTUYECKUE TEPMHUHBI M MOHATUSA (KU3HB, KJIETKA, OpraHu3M, MeTa0o0JIiu3M, TOMEOCTas,
CaMOpEryJIALMs, CaMOBOCHPOU3BEICHHE, HACIEICTBEHHOCTh, W3MEHYHMBOCTb, pOCT U
pazButue), Ouosorndueckue Teopuu (kierounas teopuss T. IlIBanna, M. Ilnelinena, P.
BupxoBa, xpomocomHas Teopus HacneAacTBeHHOCTH T. Moprana), yuenust (H. 1. BaBunosa
— O [IIeHTpax MHOTo00pa3usi U TPOUCXOXKICHUS KYJIbTYPHBIX pACTEHUI), 3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO  IMOKOJICHUS, PACHICTUICHHs, YHCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBaHusi ['. MeHaens, romMoJIoTHYEeCKUX pPSAOB B HACIECICTBEHHOMN
n3meHunBoctd H. M. BaBuiiosa), npuHIMIBI (KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMH METOJaMH HAyYHOTO TO3HAHUS, MCIOJIb3YEeMbIX B OMOJIOTHYECKUX
UCCJIEIOBAHUSIX KUBBIX 00OBEKTOB (OIMKCaHUE, U3MEpPEHUE, HAOIIOICHHE, SKCTICPUMEHT);
YMEHUE BBIJCIATh CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIJIETOK MPOKAPUOT U DYKAPHUOT,
OJIHOKJICTOUYHBIX M MHOTOKJIETOYHBIX OpraHW3MOB, B TOM 4HCJle OakTepuil, TpuOOB,
pacTeHMi, >KMBOTHBIX M 4YEJIOBEKa, CTPOCHHS OPraHOB M CHCTEM OpPraHOB PACTCHUH,
KUBOTHBIX, YEJIOBEKA, MPOIECCOB KUBHEACATECIbHOCTH, MPOTEKAOIIMX B OpraHu3Max
pacTeHul, >KMBOTHBIX M YEJIOBEKAa, OWOJOTHYECKUX TIPOIECCOB: OOMEHa BEIIECTB
(MeTaboyn3M), MpEeBpAIICHUST YPHEPTUU, OPOKEHUsI, aBTOTPO(HOTO U TETEPOTPOGHOIO TUTIOB
nuTaHus, (OTOCHHTE3a U XEMOCHHTE3a, MHTO3a, MeH03a, TaMeToreHe3a, >MOpHOreHes3a,
MOCTAIMOPHUOHAIBHOTO PAa3BUTHsSI, PA3MHOXKEHUS, WHAWBUAYATLHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHEe3a), B3aUMOJICHCTBUS T€HOB, FeTEPO31ca, HCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABIMBATh B3aWMOCBSI3M MEXKIy OPraHOWJAaMU KJIETKH W WX (DYHKIHUSIMH,
CTPOCHHUEM KJIETOK pa3HbIX TKaHEd W MX (QYHKUUAMH, MEXKAY OpPraHaMH U CHCTEMaMH
OpraHOB y PaCTEHUM, )KUBOTHBIX U YEJIOBEKA U X QYHKUUIMH, MEXIY CUCTEMAaMU OPraHOB
U ux (QyHKIUSAMH, MEKIy 3TamamMud OOMEHa BEIIECTB, dTallaMHU KJIETOYHOTO IHKJIA |



KU3HEHHBIX IIMKIIOB OPraHUW3MOB, 3TanaMd 3MOpPHUOHAIILHOTO Pa3BUTHUS, TE€HOTUIIOM U
¢denotunom, PeHoTUNOM U paKTopaMu Cpebl OOUTAHUS;

YMEHUE BBISBISATh OTIUYUTENbHbIC MPU3HAKU KUBBIX CHUCTEM, B TOM 4YHUCJE PACTCHUMH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE APTyMEHThI, OMOJOTUYECKYI0 TEPMHHOJOTHUIO U
CUMBOJIMKY JIJI IOKA3aTeJIbCTBA POJICTBA OPIaHU3MOB Pa3HbIX CUCTEMATUYECKHUX TPYIII;
yMEHHUE pemIaTh OMOJIOTHYCCKUE 3a/1a4H, BBISBISATH MPUIMHHO-CIICICTBCHHBIE CBSI3U MEXIY
UCCIIeNyEeMbIMU OMOJIOTMYECKUMU TMPOIIECCAaMU U SIBJICHUSIMH, JI€laTh BBIBOABI M MPOTHO3BI
HA OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE M MPAKTHYECKHE padOThl, COOJIONATh MpaBuia IMpU
paboTe ¢ yueOHBIM 1 Ja0OPATOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJIBUTaTh TUIMOTE3bl, MPOBEPATh HX HKCIECPUMEHTAIBHBIMU CPEJCTBAMU,
bopMyaupysi 1edb HCCIEAOBaHUS, AHAIM3UPOBATH TMOJIYYCHHBIC PE3yJbTaThl U JI€TaTh
BBIBOJIBL;

YMEHHUE YYacTBOBaTh B Y4EOHO-MCCIIEAOBATEIbCKOM paboTe Mo OWUOJOTUM, SKOJOTHU U
MEJIMIIMHE, MPOBOAUMOM Ha 0a3e MIKOJIBHBIX HayYHBIX OOIIECTB, U MyOJIUYHO MPEACTABIATH
MOJIyYCHHBIC PE3YJIbTAThl HA YYEHUYECKUX KOH(DEPEHIUSX;

yYMEHUE OIICHUBATh ATUYECKUE aCTIEKThl COBPEMEHHBIX UCCIIEOBAHUM B 0071aCTH OUOJIOTHU U
MEJUIMHBI (KJIOHUPOBAHUE, MCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAMPABIECHHOE W3MEHEHHE
T€HOMa U CO3/IaHU€ TPAHCT€HHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymiel npodeccuoHanbHON NEeSITeIHbHOCTH B
o0ylacT  OMOJIOTHH, MEIUIIMHBI, OHWOTEXHOJIOTHMH, BETEPUHAPHH, CEIHCKOIO0 XO35HCTBA,
MUIIEBON MPOMBIIUICHHOCTH, YIUIYOJISITh TTO3HABATENIbHBIA HHTEpPEC, HAMpPaBJICHHBIA Ha
OCO3HaHHBIA BBIOOP COOTBETCTBYIOUIEH Mpodeccud M MPOAOKEHHE OHOJOTHYECKOro
00pa3oBaHUs B OpraHU3aIMIX CPEHEr0 MPO(PECCHOHATBLHOTO U BBICIIETO 0O0Opa30BaHUsI.
[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buomnorusi» B 11 Knacce n0JKHBI
OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE€ W POJM OWMOJIOTHMH B CHCTEME €CTECTBEHHBIX HAYK, B
GbopMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa, B TTO3HAHUU 3aKOHOB
IPUPOABI U PEIICHUH IKOJIOTUUECKHUX MPOOJIEM YEeJIOBEUECTBA, a TAKXKE B PEILIEHUH BOIPOCOB
PaIMOHAIBHOTO TPUPOJIOIIOIB30BaHUSA, U B (POPMHPOBAHWU IICHHOCTHOTO OTHOIICHUS K
npupoe, OOMIECTBY, YEIOBEKY, O BKJIA/€ POCCUUCKHUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHMOJIOTHH,

yMEHUE BIAJAETh CUCTEMOW OMOJOTMYECKMX 3HAHUW, KOTOpPAas BKIIOYAET OMpEICIeHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJAraloluX OHOJIOTHYECKUX TEPMHHOB W TIOHSATUM (BUI,
sKocucTeMa, Omocdepa), Ouosornueckue Teopuu (dBomoronHas teopusi Y. [lapsuna,
CUHTETHYECKass Teopus sBosronun), yueHus (A. H. CeBeprioBa — 0 myTsX M HalpaBICHUSAX
sBomtonnu, B.M. BepHanckoro — o ouocdepe), 3aKoHbl (T€HETHYECKOro paBHOBecHs J[xk.
Xapnu u B. BaiinOepra, 3apoasiimieBoro cxoactsa K. M. bapa), npasuna (Mmuaumyma HO.
JIubuxa, SKOJOTrMYECKOM MHpaMHUAbl SHEPruu), rumore3sbl (rumoreza «vupa PHK» V.
['unbepra);



yMEHUE BIAJACTh OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHUS, WCIIOJB3yeMbIMH B
OMOJOTUYECKUX HWCCIEAOBAHUSAX JKUBBIX OOBEKTOB W IKOCHCTEM (OIMUCAaHWE, U3MEPECHHE,
HaO0JI0ICHUE, SKCTIEPUMEHT), CIIOCOOAMHU BBISIBJICHHS U OLICHKH aHTPOIMOTE€HHBIX W3MEHEHUN
B IIPUPOJIE;

YMEHUE BBIJICTATh CYUIECTBEHHbIE TMPU3HAKW: BUIOB, OHOre€OIEHO30B, SKOCUCTEM U
ouocdepsl, CTaOMIU3UPYIOIIETO, IBUXKYIIETO M Pa3pbIBAIOIIETO ECTECTBEHHOTO 0TOOpa,
AUTOTIATPUYECKOTO W CHUMIATPUYECKOTO BHUA000PA30BAHUS, BIUSHUS IBWKYIIAX CHII
HBOJIIOIMU HA T€HOMOH] MOMYJISALHUH, MPUCITOCOOJIEHHOCTH OPTaHU3MOB K Cpejlie OOUTaHMS,
YyepelOBaHUsl HAIpPaBJICHUN SBOJIOLUMU, KPYroBOpOTa BEIIECTB M IOTOKA DSHEPIHH B
IKOCUCTEMAX;

YMEHHUE yCTAHABIMBATH B3AMMOCBSI3H MEXKIY MPOIECCAMU IBOJIIOIUH, ABMKYITUMHU CHUJIAMU
aHTPOIIOTCHE3a, KOMITOHEHTAMHU pPa3UYHBIX HOKOCHUCTEM W TPHUCIOCOOJICHUSIMUA K HUM
OpraHU3MOB;

YMEHUE BBISBISATH OTIUYUTENIbHBIC PU3HAKU KUBBIX CUCTEM, MPUCTIOCOOIEHHOCTh BUIOB K
cpeae obuTaHus, aOMOTUYECKUX UM OMOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIIECTBaX, aHTPOIIOTCHHBIX M3MEHECHHUI B 9KOCHCTEMAaX CBOEH MECTHOCTH;
YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJOTUYECKYI0 TEPMHHOJOTHUIO U
CUMBOJIMKY JJI JIOKa3aTeJbCTBA POJCTBA OPTraHU3MOB Pa3HBIX CHUCTEMATHYECKUX TPYMII,
B3aMMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUs, EAMHCTBA YEJIOBEUECKHUX Pac, HEOOXOIUMOCTH
COXpaHEHHUsT MHOTOOOpa3us BUIOB M DKOCUCTEM KaK yCIIOBUS COCYIICCTBOBAHUS TIPUPOIBI
YeJI0BEYECTBA;

yMEHHUE pelIaTh OUOJOTHYECKUE 3a/1a4H, BBISBISATH MPUIMHHO-CIICICTBEHHBIE CBI3U MEXIY
UCCIIeNyEMbIMU OMOJIOTMYECKUMU TMPOIIECCAaMU U SIBIICHUSIMHU, JI€TIATh BBIBOJBI U MPOTHO3bI
Ha OCHOBAHHH ITOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATH JIaDOpATOpPHbIE M MPAKTHYECKHE padoThl, COOIONATh MpaBuia MpU
paboTe ¢ yueOHbIM U J1a00paTOpPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, TMPOBEPATH MX OKCIEPUMEHTAJIBLHBIMU CPEJICTBAMH,
dbopmynupysi TIeNb HCCIEAOBAHUS, AaHATU3MPOBATH TIOJYYCHHBIC PE3yJIbTaThl U JCNaTh
BEIBOJIBL;

YMEHHE YYacTBOBaTh B Y4eOHO-MCCIIEAOBATEILCKOM paboTe MO OWOJOTUM, DKOJOTHU U
MEJUITMHE, POBOIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W MyOJWYHO MPEACTABISATH
MOJIYYCHHBIC PE3YJIBTAThl HA YUEHUYECKUX KOH(DEPEHITUSX;

yMEHUE OIICHUBATh THUIIOTE3bl W TEOPUM O TMPOUCXOXKICHUHM >KH3HU, YEJIOBEKa U
YEJIOBEUECKUX pac, 0 MPHUYMHAX, TOCICACTBUAX U CIIOCO0ax MPEIOTBPAIICHHUS TII00ATBHBIX
U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIISATH OCO3HAHHBIN BBHIOOp Oymyied mpodeccuoHaTbHOU ACSTENHHOCTUA B
obmactu OWOJIOTHH, SKOJOTHH, MPHUPOAOIOIH30BAHUS, MEIUIIMHBI, OHUOTEXHOJIOTHH,
MICUXOJIOTUH, BETEPUHAPHUH, CEIbCKOTO XO3SIMCTBA, MUIIEBOM MPOMBIIIIIEHHOCTH, YTIIyOJIATh
MO3HABATENIbHBII MHTEpPEC, HANpaBIEHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccu M MPOAOHKEHHE OHOJOTMYECKOro Oo0pa3oBaHHs B OpraHU3alUsiX CpPeIHEro
po(eCCHOHATLHOTO U BHICIIETO 00pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne n/m = HaumeHoBaHMe pa3/ieioB U TeM NPOTrPaAMMBbI Kourpoasublie IlpakTnueckue IEKTPOHHEIE (M PPOBLIE)
Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI padoThI
1 buonorus kak Hayka
2 JKvBbIE cHCTEMBI U UX U3YUCHHE
3 buonorus knetku 0.5
4 XvMHYecKasi OpraHu3aIysl KICTKH 10
5 Ctpoenue u GyHKINH KIETKU
6 OOMeH BellecTB U NpeBpallleHUue S3HEPTUU B KIIETKE
7 HacnencTennas nagopManus u peaausanus e€ B KIETKe 0.5
8 JKU3HEeHHBIN UK KIETKH 1
9 Crpoenre u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3MHOXeHUE U pa3BUTHE OPTraHU3MOB 8 15
11 I'eneTnka — Hayka O HACIEICTBEHHOCTH U U3MEHYHUBOCTH ) 05
OpPTaHHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTU 6
14 I'enetnka yenoBeka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 buoTexHONIOTUs M CHHTETHYECKAsT OMOJIOTHS 4
17 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KIIACC

KoauuecTBO 4acoB

duekTpoHHbIE (LM (POBbLIE)

Ne n/m = HaumeHoBaHMe pa3/ieioB U TeM NPOTrPaAMMbI Konrpoabubie I[IpakTnueckue
Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI

1 3aposxJeHIe U pa3BUTHE IBOJIIOLMOHHBIX MIPEICTABICHH B 4
Ouoaorun

2 MukposBoatonus U €€ pe3ysbTaThl 14 2

3 MakposBoutrorus 1 e€ pe3yabTaThl 6

4 [IpoucxoxxaeHue u pa3BUTUE KU3HU Ha 3eMIe 15 1.5

5 [TpoucxoxaeHue YeroBeKka — aHTPOIIOTCHE3 10 1

6 DKOJIOTUSI — HayKa O B3aUMOOTHOIIICHUSX i)praHvaOB u 3 05
HAJIOPTaHU3MEHHBIX CUCTEM C OKpYXKarlolle cpenoi

7 Opranusmsl 1 cpeia oOOUTaHus 1.5

8 DKOJIOrUsl BUJOB U MOITYISUN 0.5

9 DKosorus coo0ecTB. DKOJIOTHIECKUE CUCTEMBI 12 0.5

10 buocdepa — rmodanbHas 3KocUCTEMA

11 YenoBek u OKpyKarolas cpeia

12 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosnun4yectBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoxa Bcero Konrp.  Ipakr. u3ydyeHuss oOpa3oBaTesbHbIE PeCypChl
padorsl  padoThI

buonorus kak KOMIUIEKCHasI HAyKa U KaK 4acTb COBPEMEHHOTO 1
oOmiecTBa

2 JKuBble cUCTEMBI U X CBOMCTBA

3 YpoBHeBas opraHu3anus >KUBbIX CUCTEM 1

4 WcTopust oTKpbITHS U M3ydeHHUs KieTku. Kinetounas teopust
MeTo 161 MOJIEKYIISIPHOH U KiIeTOuHOM Ononoruu. Ilpakruueckas

5 pabora «/3y4eHHe METOIOB KICTOYHONH OHOIOTHH 1 05
(xpomarorpadusi, anexrpodopes, mupdepeHraIEHOE '
ueHrpudyruposanue, [1LP)»
XUMHUYECKUI COCTaB KIETKU
MuHepanbHble BELIECTBA KIIETKH, UX OMOJIornyecKas poJib

3 Oprannueckue BeiecTBa KiIeTku — Oenku. JlabopaTtopHas pabora 1 05
«OOHapyxeHHe OEJKOB C MOMOIIBIO0 KAaU€CTBEHHBIX PEAKITUN» '

9 CoiicTBa, Knaccuukanys u GyHKIUU OEIKOB

10 Opranuveckue BEeIecTBa KJIETKU — YIJIEBOAbI

11 OpraHuyeckue BelecTBa KIETKU — JIMIH/IbI
Hyxneunossie kucnotsl. JIHK u PHK. JIaboparopnas padota

12 «HMccnenoBanre HyKJIEMHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK 1 0.5
Pa3IUYHBIX OPraHU3MOBY

13 Crpoenue u pynkunu AT®. [Ipyrue nHykieozuarpudocdats 1
(HT®)

14 Cexsenuposanue JJHK. MeTopl reHOMUKH, TPAaHCKPUIITOMUKH, 1
IIPOTEOMMKHU

15 MeTob1 CTPYKTYpHOM OHONIOrHH 1




16

Tuns! knetok. IIpokapuornyeckas KieTka

Ctpoenue raykapuoTudeckon kietku. [Ipaktudeckas padbota

17 - N 0.5
«3yueHne cBONCTB KJIETOYHOU MEMOpaHbD»

18 [ToBepXHOCTHBI anmnapar KJIE€TKH

19 OnnomeMOpaHHBIE OpraHouIbl KIeTKU. [IpakTiuueckas pabota 05
«V3ydyenue TBUKEHUS [IUTOIUIA3MBI B PACTUTEIBHBIX KIIETKAX) '
[ToryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPUHU, TUIACTUIBL.

20 JlabopartopHnast pabota «/ccaenoBanue mia3mMoin3a u 0.5
JIeTIa3MOJIM3a B PACTUTENBHBIX KIIETKAX)

21 HememOpanHble opraHou/Ibl KJIETKU

22 Crtpoenue u QyHKIMHU Aapa

93 CpaBHuTeNbHAs XapaKTePUCTHKA KIETOK dykapuoT. JlaboparopHas 05
paborta «3ydueHue cTpoeHUs KIETOK Pa3IMUHbIX OPraHU3MOBY '
ACCUMMIISIINS U AUCCUMIISIINS — JIBE CTOPOHBI MeTaboIM3Ma.

24 Tunsl oOMeHa BemtectB. JlabopaTopHas padora «3yueHnue
KaTaIMTHYECKON aKTUBHOCTH ()ePMEHTOB (HA IPUMEPE aMUITa3hl
WIIM KaTaJlasbl)»
depMeHTaTUBHBINA XapaKkTep peakluuid KJIETOYHOro MeTabonu3ma.

25 Jlabopartopnast pabota «3yuenue hepMEeHTaTUBHOTO paCUIETICHUS 0.5
MIEPOKCH/Ia BOJIOPOJIA B PACTUTENLHBIX M KUBOTHBIX KIIETKAX)

26 benku-akTuBaTOpH! M OEIKU-UHTHOUTOPHI

27 ABTOTpOGHBIN TUIT OOMEHa BEIIECTB

28 dorocuHTE3

29 XemocuHTes. JJaboparopras padota «CpaBHEHHE TTPOIIECCOB 0.5
(oTOCHHTE3a U XEMOCHHTE3a» '

30 AHaspoOHbIe opranu3mbl. Bubel Oposkenns. Jlaboparopras padota
«CpaBHEHHE TTPOIIECCOB OPOKEHUS M IBIXAHHS

31 AdpoOHBIE OpraHnu3Mbl. JTalbl JHEPreTHUECKOro oOMeHa

32 OHeprusg MeMOpaHHOTro rpajauenTa npotoHoB. Cunre3s AT®: pabota




npoToHHON AT®-cuHTa3bI

33 Peakiiun MaTpuyHOTO CHHTE3a 1

34 Tpanckpunuus — matpuunbiil cuate3 PHK 1

35 Tpancsus u e€ 3Tarnbl 1

36 KoaupoBanue amuHOKHCIOT. Pons pubocom B OuocuHTE3e Oenka 1

37 Opranu3anys reHomMa y IpoKapuoT U dyKapuoT 1

38 MounekynsipHble MEXaHU3MBbI SKCIIPECCUU [€HOB Y 3YKapHOT 1

39 Bupycbl — HeksieTouHbIe POPMBI KU3HU U OOJIUTATHBIE MTAPA3UTHI. 1 05
[IpakTnueckas padora «Co3nanrue MOJIEIH BUPYCa» '

40 BupycHrble 3a601eBaHusl Yen0BeKa, )KUBOTHBIX, PACTEHUHN 1

41 HanotexHomornu B OMOJIOTHH U MEUIIMHE 1

42 JKu3HEHHBIA UK KIIETKA 1

43 Matpuunsiii cunte3 JJHK 1

44 Xpomocomsl. JIabopartopHas pabota «/3ydeHre XxpoMocoM Ha 1 05
TOTOBBIX MUKpOIIpernapaTax»

45 JleneHue KIETKH — MHTO3 1
Tuner knetok. Kapnokunes u nurokunes. JlaboparopHas padota

46 «Habmroienne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka (Ha 1 0.5
rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsmus ;kM3HEHHOTO IIUKJIA KJIETOK

48 OpranusM Kak eInHOe 1eI0e 1

49 Tkanu pacrenuil. Jlaboparopnas pabota «/3yueHue TkaHei 1 05
pacTeHui»

50 TxkaHu *XKUBOTHBIX U uenoBeka. JlaboparopHas pabota «3ydenue 1 05
TKaHEH KUBOTHBIX)

51 Opransl. Cuctemsl opranoB. JlaboparopHas padota «3yueHnue 1 05
OPTaHOB I[BETKOBOTO PACTECHUS

52 Omnopa Tena opraHu3mMoB 1




53

JIBr>KeHHE OpPraHu3MOB

54 [lutanue opraHu3MoB 1

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. [IUIIeBapuTeNbHAs CUCTEMA 1
YeloBeKa

56 JIpIXaHue OpraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA 1

58 TpaHCIOpT BEMIECTB Y OPTaHU3MOB 1

59 KpoBeHocHas crucTemMa M03BOHOYHBIX )KUBOTHBIX U UEJIOBEKA 1

60 Brigenenue y opraHu3mMoB 1

61 3amura y oOpraHu3MoB 1

62 NMMmyHHas cucreMa yenoBeka 1

63 Pa3znpaxxuMocTh U perynsius y OpraHu3MoB 1

64 I'ymopanbHas peryssiius ¥ SHIOKPUHHAS CUCTeMa KHUBOTHBIX U 1
YelloBeKa

65 ®opMbI pa3MHOKECHHUSI OPTaHU3MOB

66 [TonoBoe pa3MHOXeHUE

67 Meiio3 1
I'amerorenes. O6pa3oBaHue U Pa3BUTHE MOJOBBIX KIETOK.

68 Jlaboparopnas pabota «3ydyeHue CTpoeHHs MOJIOBBIX KIETOK Ha 1 0.5
TOTOBBIX MUKpOIIpernapaTax»

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOT'€HE3

70 3akmaika OpraHOB U TKaHEW U3 3apOJIbIIIEBbIX JHUCTKOB

71 PocT u pa3Butue xxuBoTHBIX. JJabopaTtopHas paboTa «BbisiBneHne 1 05
MPU3HAKOB CXOJCTBA 3apO/IbIIIEH TO3BOHOYHBIX KUBOTHBIX)

79 Pasmuoxxenue u pa3Butue pactenuii. Jlaboparopnas padora 1 05
«CTpoeHHe OpraHOB Pa3MHOYKCHHSI BBICIIIHX PACTCHUI '

73 HcTopusi cCTaHOBIEHUS W Pa3BUTHS TEHETUKH KaK HAYKU 1

74 OcHOBHBIE TIOHSTHS ¥ CHMBOJIBI TeHeTUKH. JlabopaTtopHas padoTa 0.5




«Jlpo3oduina kak 0ObEKT TeHETUYECKUX UCCIIETOBAHMID)

3aKOHOMCpHOCTI/I HacCJI€aA0OBaHMUs ITPU3HAKOB. MOHOI‘I/I6pI/I,Z[HO€

75 ckpentuBanue. [Ipaktuueckas padora "M3yuenue pe3ynbTaToB 1 0.5
MOHOTHOPUAHOTO CKpPEIIMBAHUS Y IPO30(pHIIBT"

76 [{uTomornyeckue 0CHOBBI MOHOTHOPUAHOTO CKPEIIUBAHUS

77 AHamuzupyrolee ckpeniuBanue. Hermonnoe noMmuHupoBanue

78 Jurubpunnoe ckpemubanue. [Ipaktuueckas pabota «3yuenue 1 05
PE3yNbTaTOB TUTHOPUAHOTO CKPEIIMBAHUSA Y TPO30(DUITBIY '

79 [{uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPELIMBAHUS 1

80 CuensieHHOe HaclieIoBaHUE MTPU3HAKOB 1

81 XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH 1

82 I'eneruka moina 1

83 ['enoTum Kak 1e0CcTHAs CUCTEMA 1

84 ['eHeTHMYECKUIT KOHTPOJIb Pa3BUTHS PACTEHUM, )KUBOTHBIX U 1
YeJI0BeKa

85 W3meHunBOCTh NPU3HAKOB. BUIbI N3MEHYMBOCTH

86 MonudukanroHHas N3MEHYHBOCTh 1
BapuarmonHslii psa v BapualimonHas kpusasi. JlabopatopHas

87 pabota «/ccnenoBanue 3aKkOHOMEPHOCTEH MOIM(UKAITMOHHON 1 0.5
n3MeH4MBOCTHU. [locTpoeHre BapualiiOHHOTO psijia U BapUallMOHHON '
KpHUBOW»

88 I'enoTunmnyeckast U3MEHUYUBOCTh. KoMOWHATHBHAS H3MEHYHBOCTh 1

89 MyrtannonHast usMeH4UBOCTb. [IpakTuueckas pabora «MyTauuu y 1 05
npo30o¢uibl (Ha TOTOBBIX MUKpPOIIpernapaTax)» '

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO TpoIiecca. DNUTeHEeTHKA 1 1
SMUTeHOMUKA

01 I'eneruka yenoseka. [IpakTuueckas padora «CocTaBieHne U aHAIU3 1 05
POZIOCIIOBHOM»

92 MeTtoabl MEQUITMHCKON T€HETUKHU 1




3HaueHuE MCIIHLIPIHCKOﬁ IFCHCTUKHU B IPCAOTBpAIICHUN U JICHCHUN

%3 TCeHETUYECKUX 3a00JIeBaHUIA YeITOBEKA 1

94 OcHoBHble noHATUSA cenekiuu. JlaboparopHas padota «3ydenue 1 05
COPTOB KYJIbTYPHBIX PACTEHUH U MOPOJ JOMAITHUX KUBOTHBIX)

95 Mertoapl ceneknnoHHo# padoThl. JlabopaTopHas pabora «3yueHue 1 05
METOJIOB CENIEKIIUU PACTEHUI»

96 JIOCTHIKEHMSI CEJIEKIIUN PACTEHUM U )KUBOTHBIX. [IpakTrueckas 1
paborta «IIpuBUBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHUEe U UCTIOJIb30BaHUE T'EHETHUECKUX PECYPCOB 1

08 buoTtexHoMOTHsI Kak HayKa U OTPaCib MPOU3BOICTBA. [IpakTHueckas 1 05
pabota «3ydyeHre 00beKTOB OMOTEXHOIOTHI) '

99 OCHOBHBIE HAMPABJICHHUS CHHTETUICCKOU OMOJIOTHI

100 | XpomocoMHas U TeHHas HHKEHEPUs

101  MenunuHCKUE OMOTEXHOJIOTUN 1

102 PesepBHylit ypok. [ToBTopenue, 060011eHue, cucreMaTH3anus 1
3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13.5




11 KIIACC

KoauuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Bcero Kontp.  Hpar. U3y4YeHHsi = o0pa3oBaTe/ibHbIE Pecypchl
padoTrel  padoThI
OBosmonronHas reopust Y. lapsuna
JBroKyiue cuiibl 3BOJOLUMA BUAOB 110 Y. /lapBuHYy

3 boprba 3a cyniectBoBaHMEe, €CTECTBEHHbIN U UCKYCCTBEHHBIH 1
otbop

4 DopMUPOBAHHE CUHTETUUECKON TEOPUU IBOIIOLIMHU 1

5 OTanbl 3BOIIOLMOHHOTO MPOLECCca: MUKPOIBOIIOLMS U 1
MaKpO3BOIIOLUS

6 [MomynsAuus — 31eMeHTapHasi €JMHHLA BOITIOLUU 1
3akoH reneruueckoro paBHosecus Jx. Xapau, B. BaitnOepra.

7 JlaboparopHast paboTa «BbIsIBIICHHE U3BMEHYUBOCTH Y 0COOEH 1 0.5
OJIHOTO BUAQ»

8 OnemeHTapHble (GaKTOPBI IBOITIOLMU

9 OddexT ocHoBaTens. IhdexT OyTbUIOYHOTO TOPIIbIILIKA

10 Murpauuu. M3oasmmu nonyssiuuii: reorpadguueckas, 1
Ouonoruyeckas

11 EcrecTBeHHbI 0TOOp — HanmpaBIAOMNN (HaKTOP IBOJIOLUU

12 [TonoBoii oT60p
[IpucrnocobaeHHOCTh OPraHU3MOB KaK pe3ysibTaT

13 MHUKposBotoy. JlaboparopHas pabota «M3ydyenue 1 0.5
apoMop(O30B ¥ UIMO0ANANTAIMNA Yy PACTEHUN U )KUBOTHBIX»

[Ipumeps! npucnocobieHuit y Opranu3MoB: MOP(POJIOTHYECKHE,

14 ¢du3nonoruueckue, OMOXUMUIECKHE, TOBEIEHYECKHE. 1 05
JlaGopatopHas pabota «IIpucnocoOnenus OpraHu3MoB U X '
OTHOCUTEJIbHAS 11eTIECO00PA3HOCTh)

15 Bupn, ero xpurepuu u ctpykrypa. JlabopatopHas padota 1 0.5




«CpaBHEeHHE BUAOB IO MOP(POIOTHYECKOMY KPUTEPHUIO»

16 CrpykTypa BUaa
17 BunooOpa3oBanne Kak pe3yinbTaT MUKPOIBOIIOIUN
18 CBs13b MUKPO3BOJIIOIUH U SMTUAEMHOIOT I
19 Makpoasontouus. [laneoHTonornuyeckue METoIbl U3y4EHHUs 1
IBOJIIOIINH
20 Buoreorpaduyeckre METOABI H3y4EHUS IBOJIOIUH 1
21 OMOPHOIOTHYECKHE U CPABHUTEIHLHO-MOP(OIOrHUECKUE METOIBI 1
U3YYEHHUS IBOJIIOLNH
99 MoutekysipHO-TeHETHYECKHE, OMOXMMHYECKHE U MATEeMAaTHICCKUE 1
METOJTbI U3YICHHSI BOTFOIIUN
23 OO01re 3aKOHOMEPHOCTH 3BOJTIOIHH 1
24 AnanTtuBHas paguanys. HepaBHOMEPHOCTh TEMIIOB SBOTIOITUN 1
25 HayuHble runoressl IpOUCX0XKIEHUS KU3HU Ha 3emiie 1
26 JloHayuHbIe IPEACTABICHUS O 3aPOKICHUH KU3HU 1
27 OcHOBHBIE 3TaIlbl HEOPraHUYECKON IBOJIIOLIUU 1
28 ['unoTessl 3apoKaeHUS KUZHU 1
Ucropus 3emnu u metoasl e€ nzydenus. Jlaboparopnas padora
29 «M3yueHne 1 onucaHue NCKOMAEMbIX OCTaTKOB JIPEBHUX 1 0.5
OpPTaHH3MOBY
30 HavanbHble sTansl opraHu4ecKoi IBOTIOLNUN
31 DBOIIONUS DYKAPUOT
OCHOBHBIE TAITBI BOJIOIUU PACTUTEIILHOTO MUpa. [IpakTrueckas
32 pabota «3ydeHre ocoOOEHHOCTEH CTPOCHUS PACTCHHH pa3HbIX 1 0.5
OTJICITIOB)
33 OCHOBHBIE 3Tarnbl 3BOIIOLUN )KUBOTHOTO MUpa 1
34 OBoronus )KUBOTHBIX. [IpakTnueckas pabora «M3yuenue 1 05

0COOEHHOCTEH CTPOCHUS TO3BOHOYHBIX JXUBOTHBIX)




35 Pa3BuTHe )Xu3HM Ha 3eMJIe 110 3paM U IepuoiaM 1

36 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE KPUIUCHI ITPOLLIOTO 1

37 CoBpeMeHHBII 9KOIOTUYECKUI KPU3HUC, €r0 OCOOCHHOCTH 1

38 CoBpeMeHHasl CHCTeMa OPraHUYeCKOTO MUpa 1

39 OCHOBHBIE CHCTEMaTHYECKHE IPYIIBI OPraHU3MOB 1

40 AHTpOTIOJIOTHSI — HayKa O YEJIOBEKE 1

41 PazButHe npeacTaBiaeHu 0 MPOUCXOKICHUHU YEIIOBEKA 1
MecTo yenoBeka B CUCTEME OpraHudeckoro Mupa. JlaboparopHas

42 pabota «M3yueHne 0coOEHHOCTEH CTPOCHHUS CKEJIeTa YeIOBeKa, 1 0.5
CBSI3aHHBIX C IPSIMOXOKICHUEM

43 JIBuoKyIye cuibl aHTPOTIOreHe3a 1

44 CooTHomeHrne ONOIOTHIECKUX U COUATBHBIX (DAaKTOPOB B 1
aHTPOIIOTEHE3e

45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a

46 [Taneorenerrka u mnajaeoreHOMUKa

47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKA

48 Yenoseueckue pacsl. [Ipaktuueckas padora «3yuenue 1 05
9KOJIOTUYECKUX aJaNTaluil yeroBeKay

49 MeXIUCIUTUTMHAPHBIE METOIBI AaHTPOTIOJIOTHA

50 3apox/ieHUe U Pa3BUTHE SKOJIOTHU

51 Mertoas skonoruu. JlabopatopHas padbora «/3ydeHue MeTo10B 1 05
9KOJIOTUIECKUX HCCIIECIOBAHUI

52 3HadeHne YKOJIOTHYECKUX 3HAHUN I YeJIOBEKa

53 Okonoruyeckue HakTopsl
Abuotnueckue pakTopbl. CBET KaK IKOJIOTUYECKUH (aKTop.

54 JlaboparopHas paboTa «BplsiBIeHHE TPUCTIOCOOTEHUIM 1 0.5
OPTaHU3MOB K BIIUSTHHIO CBETa»

55 Abuotnueckue (axropsl. Temneparypa Kak 3KOJIOIMYECKHIHA 1 0.5




daxrop. JlabopaTopHas pabora «BrisBIeHHE TPUCITOCOOICHUN
OPTaHU3MOB K BIIHSIHHIO TEMIIEPATYPHI»

AbuoTtndeckue (HakTopbl. BIa)kHOCTh KaK AKOJIOTHYECKUN

56 daxrop. JlabopaTopHas paboTta «AHATOMHUYECKHE OCOOCHHOCTH 1 0.5
pacTeHHiA U3 Pa3HBIX MECT OOUTAHUS

57 Cpensl 0OuTaHUs OPraHU3MOB 1

58 Buonornueckue putmMsbl 1

59 JKuznennbie ¢opMbl OpraHU3MOB 1

60 BuoTtnueckue akropsr 1

61 3HavyeHHEe OMOTUYECKUX B3aUMOCHUCTBUI ISl CYIICCTBOBAHHUS 1
OpPraHu3MOB B CpeJic OOUTaHUS

62 DKOJIOTMYECKUE XAPAKTEPUCTUKHU TOMYIISIUN 1

63 OcHOBHBIE TIOKA3aTEJIN MOIYJISIIAHA: YUCICHHOCTb, TUIOTHOCTb, 1
BO3pacTHAs U MOJIOBasi CTPYKTypa

64 OCHOBHBIE TIOKA3aTEeNH MOMYJISIHH: POXKIAEMOCTh, IPHUPOCT, TEMIT 1
pOCTa, CMEPTHOCTh, MUTPAIIHH

65 DKojorudeckas CTpyKTypa MOmyJIsuu

66 JluHaMuKa OMYJISIIAA U €€ PeryJisiius

67 KpuBbie pocta grcieHHOCTH TOmyJsiiiy. KpuBble BEKUBAHUS

68 Dkonorudeckas Huiia Buaa. JlabopartopHas padora 1 05
«IIpucnocobneHust ceMsiH pacTeHHI K pacCesIeHNI0» '

69 Bua xak cucrema nonynsiuit 1

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALU )KMBOTHBIX 1

71 Coo011ecTBO OpraHu3MOB — OUOIIEHO3 1

72 DKOCHCTEMA KaK OTKpBITask CUCTEMA 1

73 KpyroBopoT BemecTB 1 MOTOK YJHEPTHH B SKOCUCTEME 1

74 OCHOBHBIE TIOKA3aTeNN YKOCUCTEMBI 1

75 DKOJIOTMYECKUE TUPaMUIbl 1




76 N3menenus coo0IIecTB — CYKIIECCHH 1

77 [Tpupoanble 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI 1
MOpE U OKEaHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTENEH, 1
IyCTBbIHb

79 AHTpPONIOT€HHBIE YKOCUCTEMBI 1

80 VYpb6oskocucremsl. [IpakTiueckas padota «/3ydeHue u onvcanue 1 05
ypOOIKOCUCTEMBI '

81 3akoHOMEpHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI 1
OpPraHu3MOB B 9KOCHCTEMax
MexaHu3Mbl BO3AECHCTBUS 3arpsiI3HEHUI Pa3HbIX TUIIOB Ha

82 CyOOpraHM3MEHHOM, OPTraHU3MEHHOM, TIONYJISIIIMOHHOM H 1
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapuast 06og04uka 3emiu 1

84 Yuenne B. U. Bepranckoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIeCTBOBaHUs Orochepsl 1

86 KpyroBopoThI BemecTB 1 OMOT€OXUMHUYECKHIE ITUKITBI 1

87 3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYILIH 1

88 YcroitunBocTh 6rocheps 1

89 OKOJIOTUYECKUE KPU3UCHI U UX TIPUYUHBI 1

90 BosneiicTBue uenoBeka Ha 6uochepy 1

91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTENbHBIN U )KMBOTHBIN MUP 1

92 Oxpana npuposl 1

93 OCHOBHBIE TIPUHIIHITBI YCTOHYNBOTO Pa3BUTHS YEJIOBEUECTBA U 1
TIPUPOIBI

04 ParmonanbHOE MPUPOIOIIONB30BAaHUE U COXPAHEHUE 1
OMOJIOTMYECKOro pa3Ho0Opasus 3eMiu

95 O6061eHne o TeMe «MUKpPOIBOIIOLUS U €€ Pe3yIbTaTh» 1




96 O6o006meHne 1o Teme «MaKpOIBOJIOIUS U €€ Pe3yIbTaThI» 1

97 O6o006menne o Teme «I[IponucxoxieHre U pa3BUTHE KU3HU HA 1
3emiie»

08 O606menue o Teme «IIporcxoxaeHne YeIoBeKa — 1
AHTPOIIOTEHE3)

99 O60061eHne 1o TemMe «IKOJOTHS — HayKa O B3aUMOOTHOIIEHHUSIX 1
OpPTraHU3MOB»

100 O6006menue mo Teme «OpraHu3Mbl U Cpesia OOUTAHHS

101 O600611eHne 10 TeMe «DKOJOTHS BHIOB U TOMYJIISIHID

102 O606mmenue o teme «buochepa — rmobdanapHas SKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102

7.5




ITPOBEPAEMBIE HA EID 110 BUOJIOI'MU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM IMPOT'PAMMBI CPEJTHEITO
OBHIEI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOOBaHMSI

IIpoBepsiemble TpeGOBAHUS K PeIMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

CdopMUpoBaHHOCTH 3HAHHUIA O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (D)OPMUPOBAHHH COBPEMECHHON E€CTECTBCHHOHAYYHOW KApTHUHBI MHpA, B
MO3HAHUM 33aKOHOB MPHUPOAbl M PEHICHUH KU3HEHHO Ba)XXHbIX COLMAIBHO-
STUYECKHUX, IKOHOMUYECKHX, IKOJIOTUYECKUX MPOOJIeM YEeIOBEUYECTBa, a TAKXKE B
pEeUIEHUU BOIPOCOB PAIMOHAIBHOTO MPHUPOIONOIL30BaHMS, B (HOPMHUPOBAHUHU
[ICHHOCTHOTO OTHOIIEHUS K TPUPOJE, OOIMECTBY, YEIOBEKY, O BKJIale

POCCUHCKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUU

Bnanenue cucremoii 3HaHHMI 00 OCHOBHBIX METOJAX HAy4YyHOTO MO3HAHUS,
UCIIOJIb3YEMbIX B OMOJIOTHYECKUX MCCIIEIOBAHUAX JKUBBIX O0BEKTOB U HKOCHCTEM
(onmcaHue, M3MEpeHue, MpOoBeJeHHE HAOMI0IEHHH); croco0amMM BBISBICHUS U
OLICHKHM aHTPOIIOI'€HHbIX U3MEHEHUH B IPUPO/IE.

YMeHue BbIBUTaTh TUIOTE3bl, MPOBEPATh HUX  AKCIEPUMEHTAIbHBIMU
cpeacTBaMu, (GOpMyNupys ILelb HCCIEOBaHUS, AHAJIM3UPOBATh IOJyYEHHBIE
pE3yJIbTaThl U AENIaTh BBIBOJBI.

BoisiBneHne 3aBUCHUMOCTH MEXIYy HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE
MOJIyUEHHBIX PE3yJbTaTOB M (OPMYJIUPOBAHUE BBIBOJIOB C HCIIOJIb30BAHUEM

HAayYHBIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB

YMeHue BIaJeTh CUCTEMOM OHOJIOTMYECKUX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraroIe OUOIOrMYeCKUe TEPMHMHBI M TOHATHS (KU3Hb, KIIETKA, TKaHb,
opraH, OpraHw3M, BUJI, TIOMYJISIHS, YKOCHCTEMa, OHoIieHo3, Onocdepa; MeTabomm3m,
roMeocTas, KIeTOUHbIIl IMMYHUTET, OMOCHHTE3 Oelka, OHOMOIMMEPBI, TUCKPETHOCTD,
CaMOpETYJISLIUsA,  CaMOBOCIPOW3BENICHNUE,  HACJIEICTBEHHOCTb,  M3MEHUYMBOCTD,
HHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

O6uonoruueckue Tteopuu: kierouHas teopus T. IlIBanna, M. Illneiinena, P.
BupxoBa; kioHaJIbHO-ceneKTUBHOrO nMmyHurera I1. Opnux, .M. Meunukosa,
XpOMOCOMHasi Teopusi HaciencTBeHHOCTH T. MopraHa, 3akOH 3apOABILIEBOIO
cxoacra K. bapa, sBomonmonHas teopust Y. /lapBuHa, cuHTEeTHYECKas: TEOpUs
ABOJIONMH, Teopus aHTpororeHe3a Y. Jlapeuna; Teopusi Ouoreornenoza B.H.
CykauéBa; yuenue H./M. BaBuioBa o meHTpax MHOT0oOpa3usi U MPOUCXOKICHHS
KyJIbTYpHbIX pacTeHui, ydeHue A.H. CeBepuoBa 0 HyTAX M HalpaBICHUSX
sBomonny, yueHue B.M. Bepuaackoro — o 6uocdepe);

3aKOHBI  (eOAMHOOOpa3usi TMOTOMKOB TIEPBOrO  IMOKOJIEHUS, pPAaCUICIICHUs




MPU3HAKOB, HE3aBUCUMOI'0 HAaCJIeI0BaHMs MPU3HAKOB . MeHaens; cuenjieHHoro
HAcJEeJ0BaHUS TMPU3HAKOB W HapylleHus cuemienuss reHoB T. Moprana;
TOMOJIOTUYECKUX PSIAOB B HacieacTBeHHOM wusmeHuuBoctn H.M. Basuiona;
reHetudeckoro paHoBecusi JDx. Xapnmu w B. BaiinOGepra; 3apoaplieBoro
cxoxactea K. bapa; 6uorenernueckuii 3akon 3. ['exkens, . Mioiepa);
MPUHIUIIBI (YUCTOTHI FTAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHuMyMa FO. JInOuxa, SKOJIOrH4ecKol MUpaMUIbl YUcel, 6MoMacchl
Y DHEPTHUN);

rurnore3sl (koarepsatHoii A.M. Onapuna, nepsuuHoro OymsoHa Jx. Xonaeiina,

mukpocgep C. @okca, pudozuma T. Hek)

YMmenue peuiaTtb IOHUCKOBBIC OuoJIOoruYecKue 3ala4i; BLIABJIATL HNPUYUHHO-
CICACTBCHHBIC CBA3HM MCKAY HUCCICAYCMbIMA OHOJIOTHYECKUMU O6”I>CKTaMI/I,
poneccamMmu U sIBJICHUAMU, ACJ1aTh BBIBOALI U ITPOIrHO3bl HA OCHOBAHHU TTOJTYUCHHBIX
PE3YyJIbTAaTOB;

COCTaBJIATh I'CHOTHUIIMYCCKHUE  CXCMbI CKpCIIMBaHUA  IJIA  pa3HbIX  TUIIOB
HaCJICAOBAaHWA MPU3HAKOB Y OpPraHn3MOB, COCTABJIATL CXCMBI IICPCHOCA BCUICCTB U

OHCPIMU B OKOCUCTEMAX (I_IGHI/I IIMTaHuA, IIUIICBBIC CGTI/I)

YMeHue YCTaHAaBJIMBATb B3aUMOCBA3U MCKAY CTPOCHUCM U (bYHKI_[I/IHMI/IZ
OpTraHOnu OB, KIICTOK Pa3HBbIX TKaHefI, opraHaMmM "W CHUCTEMaMH OpPraHOB Yy
paCTeHHﬁ, JKUBOTHBIX M YCJIOBCKA, MCXKY OTallaMHu obMeHa BCIICCTB, J3TallaMH
KJI€CTOYHOTI'O IHUKJIa u KHN3HCHHBIX ITUKJIOB OpTraHnu3MOB; STalrraMu
3M6pI/IOHaJ'II>HOFO pa3BUTHUsA; TCHOTUIIOM U (l)eHOTI/IHOM, (I)CHOTI/IHOM u q)aKTOpaMI/I
Cpeabl O6I/ITaHI/I$I; nmponeccaMmu 3BOJIFONUHN,; ABWKYIIUMHU CUJIAMU aHTPOIIOTCHE3a,

KOMITOHCHTaMH PAa3JIMYHLIX SKOCHUCTEM U HpI/ICHOCO6J'I€HI/15[MI/I K HUM OpPraHu3MoB

YMeHue BeIIENATh CYIIECTBEHHBIE TPU3HAKHU:

CTPOEHHUSI BHUPYCOB, KIJIETOK MPOKAPUOT U OYKApUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHIOB, OMOTEOIIEHO30B, SKOCHCTEM U Orochepsr;
CTPOCHHMSI OpPraHOB M CHCTEM OpraHOB pAaCTE€HUM, JKUBOTHBIX, YEJIOBEKa;
IIPOLIECCOB  JKU3HENEATEIBHOCTH, INPOTEKAIOIIMX B OpPraHU3Max pacTEHHH,
JKUBOTHBIX W 4EJOBEKa; OMOJIOrMYecKUX MpoIeccoB: oOOMEeHa BEIIEeCTB
(merabonmu3M), uHGOpMAMU W TMPEBpALlEHUS  JHEPruM,  OpoKeHus,
aBTOTPO(HOIrO U reTepoTpoHOro TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, Mel03a, raMeToreHes3a, YMOpHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUS, UHAMBUAYAJIbHOTO  pa3BUTUS  opraHusmMa  (OHTOreHe3a),
B3aMMOJICHICTBUS TEHOB, TeTepo3uca; JCHCTBUH MCKYCCTBEHHOro OTOOpa,
CTaOMIIM3UPYIOIIETO, JABWXKYIIETO W Pa3pbIBAIOLIETO E€CTECTBEHHOIO OTOOPA;
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOr0 BUA000PAa30BaHMs; BIUSHUS JBUKYIIHUX
CHJI 3BOJIIOLIMU Ha T€HO(OHJ MOMYNALUHU; MPUCHOCOOIEHHOCTH OPraHU3MOB K

cpene oOuTaHUs, YepeAOBaHUsS HAlpaBJICHUI 3BOJIIOLNHU; KPYTOBOPOTa BELIECTB




1 MTOTOKA SHCPIUH B S3KOCHUCTCMAX

ChopMHPOBAaHHOCTE yMEHHS BBIICNATh CYIIECTBEHHBIC IPU3HAKUA BHUPYCOB,
KJIETOK NPOKapHUOT H JYKapuoOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpPraHu3MOB, BUIOB, OHOI€OLCHO30B U 3KOCHCTEM; OCOOCHHOCTH IPOLIECCOB
oOMeHa BEUIECTB M MPEBpAIlleHUs JSHEPTUM B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO M DJHEPreTHYECKOro OOMEeHa, XEMOCHMHTE3a, MHTO03a, Meho3a,
OIIOAOTBOPCHUA, PAa3BUTUA U PASMHOKCHHA, HWHIAUBUAYAJIBHOI'O PA3BUTHUA
opranuzMa (OHTOreHe3a), OOpbOBI 32 CYyIIECTBOBAaHHE, €CTECTBEHHOTO OTOOpa,
BU/I000pa30BaHMs, IPHCHOCOOJCHHOCTH OpPraHU3MOB K cpele OOHWTaHHS,
BJIMSHUSI KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOTEHHBIX U3MEHEHHH B 9KOCHCTEMax

CBOCH MECTHOCTH, KPyrOBOPOTa BEIICCTB U MTPEBPAIIICHUS SHEPTUH B Orochepe

YMeHHEe HCMOJB30BaTh  COOTBETCTBYIOIIME aApPTyMEHTBI, OHOJIOTHYECKYIO
TCPMHHOJIOTMIO U CUMBOJIUKY IJId JOKA3aTCJIbCTBA POACTBA OPraHM3MOB PA3HBIX
CUCTEeMAaTUYECKUX TPYII; B3aUMOCBS3H OPraHU3MOB U CpeIbl OOWMTaHUS;
€MHCTBA YEJIOBEYECKUX pac; HEOOXOAMMOCTH 3J0pOBOTO 00pa3a >KU3HU,
COXpaHEHHUsI pa3HOOOpa3usl BUJIOB U SKOCHUCTEM KaK YCJIOBMS COCYILIECTBOBAaHUS

IIPUPOJIBI U YEIOBEYECTBA

YMeHHe KPUTUYECKH OLIEHUBATh WH(POPMALNI0 OHOIOTHYECKOTO COACPIKaHUS;
WHTEPIPETUPOBATh JTHUYECKHE AaCHEKThl COBPEMEHHBIX MCCIECIOBAHUA B
Ouonoruu,  MeIUIMHE, OHOTEXHOJOTMM;  paccMaTpuBaTh  IJI0OANbHBIE
HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM

COOCTBEHHYIO TIO3UIIUIO




HEPEYEHDb 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D 11O
BHOJIOTUHN

Kon
1

11

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U UX HN3YUCHHUEC

CoBpeMmeHHass OMOJIOTHS — KOMIUIEKCHas Hayka. BHOJOrMYeckre HayKd W H3ydaeMble
HMHU HpO6JICMLI. CDYHIIaMeHTaJIBHBIG, HpI/IKJIaZ[HBIe nu IIONCKOBBIC HaquHe
HCCIEN0BAHUS B OMOJIOTHH.

3HaueHue OMOJOTMU B (DOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. IIpodeccun, cBs3aHHbIe ¢ Ouojorueld. 3HaueHWE OHMOJOTHHM B TPAKTHYCCKOMN
NESATCIILHOCTH YEJIOBEKA: MEIHIIMHE, CEIBCKOM XO3SHCTBE, MPOMBIIUICHHOCTH, OXPaHe

IIPUPOJIBI

1.2

1.3

Kupbie cucTteMbl Kak mpeaMeT u3ydeHus Ouosoruu. CBOMCTBA >KUBBIX CHCTEM:
€IMHCTBO XHUMHYECKOTO COCTaBa, JHUCKPETHOCTh M LEJIOCTHOCTb, CJIOXKHOCTh U
YHOPSAOYEHHOCTh CTPYKTYpPbl, OTKPBITOCTh, CAMOOpPIaHU3AlIMsI, CAMOBOCIIPOU3BEICHUE,
pa3apaKUMOCTh, U3MEHYMBOCTB, POCT U Pa3BUTHE.

YpoBHM OpraHu3aluyd >KUBBIX CHCTEM: MOJEKYJISPHBIM, KJIETOYHBIM, TKaHEBBIM,
OpPraHU3MEHHBIN, MOMYJISAIMOHHO-BUIOBOM, JKOCUCTEMHBIH (OMOTE€OIICHOTHYECKHI),
ouocdepnsiit. Ilporeccsl, mpoucxopasmye B KUBbIX cucTeMax. OCHOBHbBIE TPU3HAKU

xuBoOro. JKn3Hp kak popMa CylieCTBOBaHHSI MAaTEPUHU

Metonst  Ouonmoruyeckoil  Hayku. HaOmionmeHue, u3MepeHHE,  OKCIEPUMEHT,
cucremaTtusanusa, mMeraaHanu3. [loHsTHe O 3aBUCMMOW M HE3aBHCUMOM MEPEMEHHOM.
[lmanupoBanue skcnepumenTa. [locranoBka u npoBepka rumnore3. Hynesas rumoresa.
[TonsTre BHIOOPKK M €€ JOCTOBEpHOCTh. Pa3bpoc B Ouonmormyeckux maHHBIX. OleHKa
JIOCTOBEPHOCTH  TOJIYYEHHBIX pe3yabTaroB. [IpUunMHBI HCKaXXEHUsS PpPE3yJIbTAaTOB

OKCIICPUMCHTA. IloHsiTHE CTAaTUCTUYECKOT'O TECTa

Knerka kak Ouoiorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-QyHKIIMOHATbHAS €IUHULA )KUBOTO. VICTOPUS OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounass teopus (T. LlBann, M. Ilneiinen, P.
BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHON KJIETOUHOW TEOPHH.

MeTtoabl MOJNEKYJISIpHOW W KJIETOYHOM OMOJOrMHM: MHKpPOCKONUS, Xpomarorpadusd,
anekTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHuanpbHoe EeHTPUPYTUPOBAHUE,

KYJIBbTUBUPOBAHHUE KIICTOK

2.2

XHUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMUKpPOdJIEMEHTh. Bona u e€ ponb
KaK pacTBOPHUTENIS, peareHTa, yuacTHe B CTPYKTYPUPOBAHUU KIIETKH, TETIOPETYIISILIUH.
MI/IHepa.HBHLIC BC€IICCTBA KICTKH, UX 61/IOHOFI/I‘-ICCK3JI POJIb. Poin xaTHOHOB M aHUOHOB B
KJIETKE.

buonornueckue momumepsl. benku. AMHMHOKHCIOTHBINM cocTaB OenkoB. CTpPyKTyphl




OenxoBoi Mousekynbl. llepBuunas crpykTypa Oenka, MenTHAHAs CBs3b. BropuuHas,
TpPEeTUYHasi,  YeTBEPTUYHAA  CTPYKTyphl.  JleHarypamus.  CBoiictBa  O€JKOB.
Knaccudukanms 6enkoB. bruomornueckue GyHKIUN OCIIKOB.

VYrneBoabl. MoHOocaxapuabl, AUcaxapHjibl, OJUTrocaxapuabl U rnonucaxapuibl. OOmiuii
IUTaH CTPOCHUS M (PU3MKO-XMMUYECKHE CBOWCTBA YIieBOJ0B. buonornueckue ¢pyHKunn
YIJIE€BOJOB.

Jlumuger.  T'mapodunbHO-THApodoOHBIE  cBolicTBa.  Kiaccudukanus — JTUMHIOB.
Tpurnuuepunsl, Gochonunuasl, BOCKU, crepouipl. buonornueckrue GyHKIUU JTUMUIOB.
OOmme cBoiicTBa OHONOrMYecKMX MeMOpaH — TEKy4ecTb, CIIOCOOHOCTh K
CaMO03aMbIKAHMIO, TIOJIYIIPOHUIIAEMOCTb.

Hyxneunosbie kucnorel. JIHK n PHK. Crpoenune HykienHoBbIX kucinor. Hykimeoruael.
[Mpuamun xommiuementapuoctu. IIpaBuno Yapradda. Crpykrypa HHK — nBoitnas
cimpasib. Mecronaxoxnenue u ouonorndeckne ¢pynkuuu JIHK. Buner PHK. ®@ynkiun
PHK B kitetke.

Crpoenue moiekynsl AT®. Makpospruueckue cBsizu B Mosiekyse AT®. buonornueckue
¢byakiuun  AT®. BoccraHoBineHHBIE TEPEHOCUMKH, WX (QYHKIMH B  KIETKE.
CexBenupoBanue JIHK.

CtpykTypHast Ouoiorusi: OMoXuMudeckue u OMo(U3NIECKHEe UCCIICIOBAHMS COCTaBa U

MIPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKY

2.3

Tumnbl kaeToK: sykapuoTHUecKas U npokapuotuueckasi. CTpyKTypHO-()yHKIIMOHAIbHBIE
00pa30BaHMsI KIETKH.

Crpoenue mnpokapuoTHueckoil kieTku. Krerounas crTeHka OakTepwii W apxeil.
Oco0eHHOCTH CTPOEHHUs TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 posb MPOKApUOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAaHHE dyKapruOTHUeCKOM KkieTku. [Inazmaruyeckas memOpaHa
(mna3manemma). CTpykTypa Ijia3MaTudeckol MeMOpaHbl. TpaHCIOPT BELIECTB uepe3
IIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIM (auddy3us, obneruéHHas auddysus),
aKTUBHBIN (MEPBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcropt). IlomynmpoHumaemocts
MeMOpanbl. PaGota HaTpuii-kaineBoro Hacoca. DHIOLUTO3: MHUHOLUTO3, (ParouuTos.
Ox3omuro3. Knerounas crenka. CTpykTrypa U (YHKIMH KJIETOYHON CTEHKH PAacTeHUH,
rpuboB.

[uromnazma. Iuto3ons. Llutockener. [[BuxkeHue nuroruiasmbl. OpraHouabl KIIETKH.
OnHomeMOpaHHBIE OpraHOWIBl KIETKU: 3HAomina3marudeckas cerb (DIIC), ammapat
lonbmxu, nHM30COMBI, WX CTpOeHHE M (QYHKIHMH. B3auMocBS3b OJHOMEMOpPaHHBIX
OpraHouzioB KieTku. CTpOCHHME TIpaHyJIsIpPHOrO peTukynyma. CHHTE3 pacTBOPHUMBIX
6enxoB. CHHTE3 KJIETOYHBIX MeMOpaH. ['mankuii (arpaHysIsIpHBIN) SHAOIUIA3MAaTHUECKUI
perukynyM. CekperopHasi ¢pyHKuus anmnapara ['onapmxu. TpaHCoOpT BEmIECTB B KIETKE.
Bakyonu pactutenbHbIX KieToK. Kierounsiit cok. Typrop.

HOHyaBTOHOMHBIe OpraHon bl KJICTKHW: MUTOXOHAPHWH, INIACTUABI.
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Crpoenre u GyHKIMU MUTOXOHAPUH U TutacTua. [lepBUyHbIC, BTOPHYHBIC U CIIOXKHBIC
TUTACTUIBI (POTOCHHTE3UPYIOLINX DYKAPHOT. XIOPOIUIACTHI, XPOMOILIACTBI, JIEHKOTIACTHI
BBICIINX PACTCHUM.

HememOpannble opranouzs! kiaetku CtpoeHne U QyHKIUMM HEMEMOpPaHHBIX OpPraHOMIOB
KJIeTkd. Pubocombl. MukpodpunamenTsl. MpleyHble  KIETKH. MHUKpPOTPYOOUKH.
Knerounsrii nentp. CtpoeHue W JBM)KEHHE JXI'YTUKOB M pPECHHYEK. MHKPOTPYOOUKH
nuToInIasMsl. LleHTprois.

SAnpo. O6onouka siapa, XpoMaTUH, KapHoIUIa3Ma, SAPBIIIKU, UX CTPOCHHE U (DYHKIUH.
Snepubrii OenkoBblid  MaTpukc. IIpocTpaHcTBEHHOE pPACHOJIOKEHHE XPOMOCOM B
uHTepdhaszHoM siape. benkn XxpoMaTHHA — THCTOHBI.

Knerounsle  BxmtoyeHus. CpaBHUTENIbHAas  XapakTEpPUCTUKA  KJIETOK  DYKApUOT

(pacTUTenbHOM, YKUBOTHOW, TPUOHOI)

AccuMUIIAIMS U TUCCUMWISILIUASA — JIBE CTOPOHBI MeTaboiu3Ma. Turnbsl oOMeHa BellecTs:
aBTOTpOGHBIA U TeTepoTpodHbIH. YwyacTue KHcIOpoJa B OOMEHHBIX IpOLEccax.
OHeprerudeckoe obecrneueHue kietku: npespaiieHne AT B oOMEHHBIX Hpoleccax.
@depMEeHTAaTUBHBIN XapakTep peakuuil kieToyHoro Metabonusma. DepMeHTHl, HX
cTpoeHue, cBoiicTBa um MexaHusM jeiictBusa. Kodepmentsl. Otiauuus (GpepMEeHTOB OT
HEOpraHMYECKUX  KaTaliu3aTopoB.  benku-akTuBaTopsl U OEJIKU-UHTHOUTOPBI.
3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKIIMNA OT pa3INYHbIX (PaKTOPOB.
IlepBUYHBII CUHTE3 OpPraHUYECKHUX BEIECTB B KieTke. PoTocuHTe3. Poib xiopomiactoB
B npouecce porocuHTeza. CBeroBas U TeMHOBast (azbl. IIponykTUBHOCTH (hOTOCHHTE3A.
Bnusinue pa3nuyHbix pakTOpoB Ha CKOPOCTh (OTOCHHTE3A. 3HaUeHHE (POTOCUHTE3A.
XemocuHrte3. Pa3sHooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPUIUPYIOIIHE
OakTepuM, HKelIe300aKTepHH, CcepoOaKTepuu, BOAOPOJAHBIE OakTepuH. 3HAUYeHUE
XEMOCHHTE3A.

AnHarpobuble opranu3Mbl. Buael 6poskenus. [IpoaykTel OposkeHUs M UX HUCIOJIb30BAHKE
YEeJIOBEKOM. AHa’pOOHBIE MHKPOOPTAaHM3MBI KaK OOBEKThl OWOTEXHOJOTUH U
BO30yauTENN OONE3HEH.

AdpoOHBIE OpraHM3Mbl. DTambl 3HepreTuyeckoro obmMeHa. [loAroToBHUTENbHBIN 3Tam.
I'mukonn3 — 6eCKUCIOPOAHOE PACIIEINICHHE TTIFOKO3bI.

buonoruueckoe okuciaeHue, WK KJIETOUYHOE JbIXxaHue. Poilb MUTOXOHAPUI B Iporeccax
OMOJIOTHYECKOTO OKHCJICHUSI. [uknnueckue peaKIu. OxucnuTensHoe
¢dochopunuposanue. IlpeumymiectBa a’poOHOro mnyTH oOMEHa BEIIECTB Iepen

aHa’poOHBIM. DPPEKTUBHOCTH SHEPTETUYECKOT0 0OMEHa

2.5

Peaknun matpuyHOro cuHresa. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanuzanus HacnencTBeHHOW nH(popManuu. ['eHeTndeckuii Ko, €ro CBOMCTRA.
Tpanckpunuus —  Marpuudbli  cuHTe3 PHK.  IlpuHuumnsl  TpaHCKpuUMIUU:

KOMIINICMCHTAPHOCTh, AHTUNAPAJIICIBHOCTb, ACUMMCTPUYHOCTD. TpaHCJISILII/IH n eé
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stamnbl. Yyactue tpancnoptueix PHK B 6nocunrese Genka. YcnoBus 6umocunresa Oernka.
Komuposanue amuHokuciot. Posb pubocom B GuocunTese Oenka.

OpraHu3anuss T€HOMa y TPOKAPHOT W JYKApUOT. Peryisius akTUBHOCTH T'EHOB Yy
npokapuotr. [umoreza omepona (®. XKako6, XK. Mano). Perynsanus oOMEHHBIX
IIPOLIECCOB B KJIEeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekseTouHble POPMBI )KU3HH M 00JMTaTHbIE apa3uTbl. CTPOCHUE MPOCTHIX U
CIIO’KHBIX BHPYCOB, PETPOBUPYCOB, OAKTEpHO(Daros.

Bupycubie 3a0oseBanms denoBeka, KuBOTHBIX, pacteHuit. CIINJ], COVID-19,

conuaJibHbIC U MCIUITUHCKHUC HpOGJ’IGMBI

Knerounsnii nukn, ero mepuoasl u perymsnus. Mutepdaza u muro3. OcobeHHOCTH
IpoLeccoB, mpoTekalomux B uHTepdasze. IloaroroBka KIETKH K  JEJIEHUIO.
[IpecunTeTnyueckuii  (MMOCTMUTOTUYECKUN), CHHTETUYECKUM M TOCTCUHTETHYECKHUI
(IpEeMHUTOTUYECKHI ) TIEPUOIbI HHTEP(A3HI.

Marpuunsiii  cunre3 JHK — pemnukarmus. Ilpunuuner  perukanuu — JIHK:
KOMIUJIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIN CHUHTE3, aHTUNAPALICIBHOCTh. MeXaHu3M
permmkauun  JIHK. Xpomocombr. Ctpoenue xpomocom. Temomepsl u Teinomepasa.
XpOMOCOMHBII HabOp KJIETKH — KapHOTUM. JIMIIOUIHBIM M TalIOWTHBIA HaOOpPHI
xpomocoM. ['oMonoruunbie XpoMocoMbl. [10J1I0BBIE XPOMOCOMBI.

Jlenenne kinetkn — Muto3. CTaiud MUTO3a W TIPOUCXOJSINNUE B HUX MPOIECCHL. THUIIBI
muto3a. KapuokunnHes u 1uTokuHe3. buonormueckoe 3HaueHue MuTo3a. Perynsuus
MHUTOTHYECKOTO IHUKIA KIeTKU. [IporpamMmmupyemas kiieTouHasi THOeNb — armomnTos.

qDYHKHI/IOHaHI)Haﬂ I'€HOMHKa
Opranusm Kak OMoyIoruyecKas CuCTeMa

OnHOKJIETOUHBIE, KOJOHUAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3Mbl M MHOI'OTKAHEBbBIE
OpraHu3MBbl.

®opMbl pa3MHOXKEHHSI OpPraHHU3MOB: Oecrosioe (BKJIIOYash BEreTaTMBHOE) M IOJIOBOE.
Bunsl  Gecriosioro  pa3MHOXKEHMsI:  IOYKOBAaHUE,  CIOPYJALMS, (QparMeHTanus,
KJIOHUPOBaHHE.

[TonoBoe pa3smuoxenue. llomoBblie kieTkn, wnm ramersl. Meno3. Cragum Meiosa.
[ToBenenune xpomocoM B Meiose. Kpoccunrosep. buonoruueckuii cmbicn Meno3a U
II0JIOBOTO Tpolecca. Meio3 U ero MecTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.
[IpenzaponpimieBoe pasButue. [ameroreHes y KUBOTHBIX. [lonoBBIE  JKEmE3bI.
OObpazoBanue W pa3BUTHE TMOJOBBIX KieToK. CrepmaroreHe3 u ooreHes. CrpoeHue
MOJIOBBIX KJIETOK. OIIOAOTBOPEHHE U SMOPHMOHANBHOE Pa3BUTHE KMBOTHBIX. CrOCOOBI
OIJIOIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

WNnauBunyanbHOe pa3BUTHE OpraHu3MoB (oHTOreHes). Ctanuu sMOpHoOreHe3a KUBOTHBIX
(Ha mpumepe marymku). JpoGmenme. Tumbsl apobneHus. OcoOeHHOCTH APOOTICHHS

MJIEKOITUTAIOIIMX. 3apOABIIIEBbIE JIUCTKU (racTpyJssiiys). 3aKiagKa OpraHoB U TKaHEW U3




3apOJBIIIEBbIX JINCTKOB. B3anMHOe BIMAHME uYacTell pa3BUBAIOLIEIOCS 3apojbllia
(oMOpuoHanbHass WHIYKIHs). 3aKiajka IUIaHa CTPOSHHsSI KMBOTHOTO KaK pe3ybTar
HEepapXUYeCKUX B3aUMOJCHCTBUM TreHOB. BimsHue Ha 5>MOpHOHAIBHOE pa3BUTHE
Pa3IUUHBIX (PAKTOPOB OKPY’KAIOIIEH Cpe/bl.

Poct u pasBurue >xuBoTHBIX. [locTamOpumonanbublii mepuon. Ilpsmoe u Hempsimoe
pasButHe. PazButue ¢ meramopo30M y 0ECrO3BOHOYHBIX M IMO3BOHOYHBIX KUBOTHBIX.
buonorndeckoe 3Ha4eHHE MPSAMOTO M HENPSIMOIO Pa3BUTHA, UX PACHPOCTPAHEHUE B
npupone. Tunsl pocra )KUBOTHBIX. DAaKTOPBI PETYIALUN POCTA KUBOTHBIX M UYEIOBEKA.
Craguu nocTaMOPHUOHATIBHOTO Pa3BUTHS Y )KMUBOTHBIX U uesoBeka. [lepuoibl oHTOoreHe3a
YEJI0BEKa.

PasmHoxeHne u pasButue pacteHuil. ['amerodur u cnopodput. Meilo3 B KU3HEHHOM
nukie pacteHuil. OOpa3oBaHue crop B Ipouecce Meiosa. ['ameroreHes y pacTeHHH.
Onog0TBOpPEHNE U Pa3BUTHE PACTUTENBHBIX OPraHU3MOB. J[BOWHOE OIUIOAOTBOPEHUE Y
LBETKOBbIX pacTeHuil. OOpazoBaHuME M pa3BUTHE CEMEHM. MeEXaHU3Mbl pPEryJsLun

OHTOI'CHE3a y paCTeHI/Iﬁ H J)KUBOTHBIX

3.2

Hcropuss cTaHOBIIEHUS W PA3BUTUSI T€HETUKU Kak Hayku. OCHOBHbIE T'€HETHUUYECKHE
MOHSATUS U CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUICJIbHBIC T'€HBI, aJbTePHATUBHBIC
MPU3HAKH, JOMUHAHTHBIA U PEIECCUBHBIN MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YHCTAs
JIMHUS, THOPU/IBI, TCHOTHII, dbenoTu. OcHOBHBIE METOJIBI TCHETHKU:

FH6pHHOHOFH‘I€CKHﬁ, HHTOHOFquCKHﬁ, MOJICKnyIpHO'l"eHeTI/I"IeCKI/Iﬁ

3.3

Mounorubpuanoe ckpeuuBanue. I[lepBbiii 3akoH MeHzaens — 3aKOH €IUHOO0Opa3us
ruOpuI0B MepBOro nokojeHus. IIpaBmiio noMuHMpoBaHus. BTopoil 3akon Menaens —
3aKOH pacHIeIUIeHHWss NpHU3HaKoB. LluTonormyeckne OCHOBBI ~MOHOTMOPUIHOTO
cKpenuBaHus. [ unmoresa 4uCTOTHI raMer.

AHanmusupyromee — ckpeunuBaHue.  IIpoMeXyTOUHBI ~ XapakTep  HAacJEeJIOBAHMS.
Paciiennenue npu3HaKkoB IIPU HEIIOJIHOM JOMUHUPOBAHUH.

JurnbpunHoe ckpemuBaHue. Tpetuilt 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HacJIeIoOBaHUs MpU3HaKoB. L{uTomornyecke OCHOBBI AUTUOPUTHOTO CKPEIIMBAHMUSL.
CueruienHoe  HacienoBaHue npusHakoB. PabGoter T. Moprana. CrernieHHoe
HACJIEA0BAHUE T'€HOB, HAPYLICHUE CLECIUICHUS MEXIY FeHaMu. XpOMOCOMHas TEOpHs
HAaCJIEACTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIN MEXaHM3M OIpENeNeHUs Moja. AyTOCOMBI U TOJIOBBIE
XpoMocOMBbl. ['OMOramMeTHBIA M TeTeporaMeTHhI Toy. ['eHeThdeckas CTpYyKTypa
IIOJIOBBIX XpoMocoM. HacnenoBanue npusHakoB, CLHEIICHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucreMa. IlnedoTponus — MHOXECTBEHHOE ICHCTBUE IEHa.
MHOXeCTBEHHBIH AJUICTIA3M. BsaumogeiicTBue HeaJUIEJIbHBIX T'€HOB.

Kommnnemenrapuocts. Onucrtas. [lonumepus

3.4

BianmopetictBue reHoTHIa W cpenasl Tnpu  GopmupoBaHuu peHoTtuna. M3MeHYMBOCTH
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npu3HakoB. KauyecTBeHHbIE W KOJMYECTBEHHBIC TMpHU3HAKU. BHIIBI H3MEHUMBOCTH:
HEHACJICJICTBCHHAS M HACJICJICTBCHHASL.

MoudukarmonHas U3MEHYMBOCTh. Poib cpeapl B (OPMHPOBAHUM MOIU(PUKAITMOHHON
n3MeHunMBOCTH. HopMa peakiu npusHaka. BapuanmoHHBIA psl U BapHallMOHHAS KpUBast
(B. Horanncen). CroticTBa MOAU(DUKAITMOHHON N3MEHUNBOCTH.

I'enoTunmueckass wu3MeHYHMBOCTHL. (CBOHCTBA TI'€HOTHUIIMYECKOM M3MEHYUBOCTH. Buabl
TCeHOTHITMYECKON M3MEHUMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KomOuHaTuBHas M3MEeHYMBOCTh. Mel03 W IOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOM
M3MEHYUBOCTU. PoNb KOMOMHATUBHOM W3MCHYMBOCTA B CO3JaHMM T'€HETHUCCKOTO
pa3HooOpa3us B Ipejienax OJHOrO BUIA.

MyrtanuonHass W3MEHYMBOCTb. BHIBI MyTalMii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M MHIYLIMPOBAHHBIE MyTalUH. SepHblE M LUTOIIa3MaTUYECKHE MYTALUU.
Comaruyeckuie ¥ ToJoBbie MyTaluy. [IpudrHbI BOBHUKHOBEHUSI MyTaluid. MyTareHsl U ux
BIMSIHUE HA  OpPraHu3Mbl.  3aKOHOMEPHOCTM  MYTAllMOHHOTO  Ipoliecca.  3aKoH
TOMOJIOTHYECKUX PSAZ0B B HaciencTBeHHo n3ameHnunBocty (H.M. BaBwiioB). Buesnepnas

HU3MCHYHMBOCTb U HACJICACTBCHHOCTD

Kapuorun uenoseka. MexayHapoaHas mporpamMma HCCIEIOBaHUS I€HOMa YEJIOBEKa.
Meroapl  M3y4eHHS ~ TE€HETUKH  4YEJOBEKa:  TEeHEAJIOTMYeCKHH,  OJIM3HENOBbIN,
IUTOTCHETUYECKUM, TMOMYISIUOHHO-CTATUCTUYECKUH,  MOJICKYJISIPHO-T€HETHYECKHIA.
CoBpeMeHHOE onpeaeieHue TeHOTHIIA: MMOJIHOTEHOMHOE CEKBEHUPOBAHHUE,
T€HOTHUNMPOBaHHE, B TOM uuciae ¢ nomombto [II[P-ananuza. HacnencTBeHHble
3a0oeBanus 4ejoBeKa. ['€HHbIE M XPOMOCOMHBIE OO0Je3HHM uesjoBeka. bonesnu c¢
HACJIEJICTBEHHOW  MPEAPACOOKEHHOCThIO. 3HAY€HHE MEAUIIMHCKOM TEeHETUKH B

npeaAOTBPAIICHUHN U JICUCHUU I'CHCTUYCCKUX 3a001eBaHni YyenoBeka. CTBOJIOBBIC KICTKH

3.6

JlomecTukaiuss M CeNeKlus. 3apoKICHHUE CeNEeKIMH U JoMecTukanuu. Yuenue H.U.
BaBuioBa o 1eHTpax MPOMCXOXKAECHUS M MHOT00Opasusi KyJAbTYPHBIX pacTeHuid. Poib
CEJIEKIIMU B CO3JaHUU COPTOB PACTEHUI U MOPO/I )KUBOTHBIX. COpT, MOpo/ia, ITaMM. 3aKOH
TOMOJIOTUYECKUX PSIIOB B HAaclneACTBEHHOW n3MeHunBocTH H.M. BaBuinoBa, ero 3nHaueHue
JUTSI CEIEKITMOHHOM PadOoTHI.

Metoabl  CeNeKUMOHHOM  paboThl.  MCKycCTBEHHBIM  OTOOp:  MacCoBBIH U
WHIUBUAYAIbHBIN. DTarbl KOMOMHAIIMOHHOW cenekuuu. McmpiTaHue mpou3BoauTeNe
1o MoToMcTBY. OTOOp MO T€HOTHITY C TOMOIIBIO OI[EHKU (PEHOTUIA TOTOMCTBA U OTOOP
110 TEHOTHUITY ¢ oMot aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CENeKIHOHHOW paboThl. PaauanuoHHBIN H
XUMHUYECKUA MyTareHe3 KaK HMCTOYHUK MYTAluil y KyJIbTYypHBIX (DOpPM OpraHU3MOB.
Hcnonbs30BaHre TEHOMHOTO PEIAKTHPOBAaHUS M MeTOAOB pexomMOmHaHTHBIX JIHK st
MOJYYECHUSI UCXOJHOTO MaTepraia i CeJICKIIHUH.

IMomyyenne  momuruiowioB.  BHytpuBumoBas — ruOpuaumsanums.  biamskoponcTBeHHOe
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CKpelIrBaHue, Wik HHOpuMHT. HepoacTBeHHOE CKpelmBanue, Wwin ayropuauHr. ['eteposuc
n ero npuuuHel. Mcnonb3oBanue rereposuca B cenekimu. OtnanéHHas ruOpuan3anys.
Ilpeononenne Oecrnoaus MEXBHIOBBIX TMOPHIOB. JOCTWIKEHUs CENEKIMH PAaCTeHUH U

KHUBOTHBIX

OOBEKTBI, HUCHONb3yeMble B OMOTEXHOJIOTMM, — KJIETOYHbIE M TKAHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbI, UX XapaKTEepUCTUKA. TpaauioHHas OMOTEXHOJOIUs: XJeOomnedyeHue,
MOJY4YEHHE KHCIOMOJIOYHBIX MPOIYKTOB, BUHOJENHE. MHKPOOHOIOTHYECKUI CHHTES.
OOBEKTBI MUKpOOMOJOrHMYecKux TexHoJorui. IIpowsBopcTBO Oenka, aMHHOKHCIOT W
BUTAMMHOB. VICKyCCTBEHHOE  OILUIONOTBOpeHHE. PeKOHCTpyKuMsa  SAHLEKIETOK WU
KJIOHHPOBaHUE KUBOTHBIX. METO/ TpaHCIUIAHTALIUY SIIEP KIIETOK.

XpOMOCOMHAas ¥ T€HHAsl NH)KEHEpUs. MICKyCCTBEHHBIN CUHTE3 I'€éHa U KOHCTPYMPOBaHUE
pexomOunanTHRIX JIHK. JlOCTM)KEHHMS H TEpPCIEKTHUBBI XPOMOCOMHOM ¥ TEHHOM

HWHIXCHCPHU. MenuiuHcKue OMOTEXHOJIOTMH. VIcIob30BaHue CTBOJIOBBLIX KIETOK

4.1

Cucrema n MHOI‘OO6paSI/Ie OpPraHn4cCKoOro Mupa

buonoruyeckoe pasHooOpazue opranu3moB. COBpeMeHHas cHCTeMa OPraHMYecKOro
mupa. [IpuHuunel knaccupukanuu opranu3MoB. OCHOBHBIE CHCTEMATHYECKHUE TPYIIIIbI
OpraHU3MOB.

Oco0eHHOCTH CTPOEHUS M JKU3HEIEATEIbHOCTH OJJHOKJIETOUHBIX Opranu3MoB. bakrepuu,
apxeH, OJHOKJETOYHble TpHOBl, OJHOKJIETOYHBIE BOJOPOCIM, JAPYrHMe€ HPOTUCTHI.
KononuansHble opraHusmbl. J[BHXKEHHME OJIHOKJIETOYHBIX OpPraHM3MOB: aMEOOHIIHOE,
KTYTUKOBOE, PECHUYHOE. 3allluTa Yy OJHOKJIETOYHBIX OpPraHu3MoB. PaznpakumMocth y

OOHOKJICTOYHBIX OPTraHU3MOB. Taxcucer

4.2

MHOrokJIeTOYHbIE pacTeHud. B3auMoCBA3b 4YacTeld MHOTOKJIETOYHOTO OpraHu3ma.
TkaHu, OpraHbl M CHCTEMBbl OpPraHOB MHOTOKJIETOYHOro opraHusma. OpraHusm Kak
enuHoe 1enoe. TkaHu pacteHuid. TUMBI pacTUTENBHBIX TKaHe: oOpa3oBaTelbHas,
MMOKPOBHAsA, TTPOBO/IAIIASL, OCHOBHAs, MexaHnueckasi. OCOOCHHOCTH CTpOeHHUs, (PyHKITII

1 PacroJIOKEHUS TKAHEW B OPraHax pacTeHUN

4.3

BereratuBHble W reHepaTuBHBIE OpraHbl pacTeHUMd. (DyHKIMM OpPraHOB M CHCTEM
opranoB. Kapkac pacrenuid. [IBHK€HME MHOTOKJIETOYHBIX PACTEHHI: TPOMHU3MBI W
Hactuu. [loryomenue BOJbl, YIVIEKUCIOrO ra3a U MUHEPAIBHBIX BELIECTB PACTEHUSIMMU.
Hpixanue pacrenuil. [{uddysus ra3oB yepe3 MOBEPXHOCTb KIETKH. TpaHCIOPTHBIE
CUCTEMBI pacTeHuH. BrlneneHue y pacTeHHd. 3amuTa y MHOTOKJIETOYHBIX PACTEHHH.
Kytukyna. Cpencta nacCUBHOM U XUMHUECKOH 3a1IUThl. DUTOHIINIBI.

PasgpaxxuMocTe M peryisnus y OpPraHu3MoOB. PaszipaXxumMocTb M perymsinus y

MHOTI'OKJICTOYHBIX paCTCHHfI. PoctoBrIe BCIICCTBA U UX 3HAUYCHUC

4.5

MHOroKJIETOYHBIE KUBOTHBIE. B3auMOCBS3b YacTeii MHOIOKJIETOYHOIO OpraHu3Ma.
TkaHu, opranbl W CHUCTEMBbl OPraHOB MHOTOKJIETOYHOIro opraHuzma. OpraHusm Kak

equHoe 1enoe. I'omeoctas. TkaHU >KMBOTHEIX W YeJOBEKAa. THIBI KUBOTHBIX TKAHEW:




OIUTCIIMAJIbHAA, COCAWMHUTCIIbHAsA, MbIINICYHAA, HCPBHAMA. OcoOeHHOCTH CTpOCHUA,

(GYHKIMH M pacroyioKeHHUs TKaHEH B OpraHax >KUBOTHBIX M YeJIOBEKa

4.6

5.1

Opranbl U CUCTEMBI OPraHOB >KMBOTHBIX. DyHKIIMK OpraHoB U cucteM opraHos. Onopa
Tena opraHu3sMoB. CKeneTbl OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX JKUBOTHBIX.
Hapyxubiii 1 BHyTpeHHUH ckeneT. CTpOeHUEe U TUIbI COCTMHEHUS KOCTEH.

JIBrKeHEe MHOTOKJIETOUHBIX >KMBOTHBIX. [IuTaHue »kuBOTHBIX. [IuTaHne mo3BOHOYHBIX
KUBOTHBIX. JlpIxaHne ®UBOTHBIX. KoxkHOE nbixanue. JKabepHoe U IEroyHoe AbIXaHue.
JlpIxaHle€ NO3BOHOYHBIX XMUBOTHBIX. OBOJIIOLIMOHHOE YCJIOKHEHUE CTPOEHUS JIErKUX
IM0O3BOHOYHBIX JKMBOTHBIX. /[pIXarenpHas cucrema 4yesoBeKa. MeXaHW3M BEHTHIISLIUU
JNErKUX y NTHUL U MJIEKONUTAIOLMX. TpaHCHOpPT BEMIECTB Y OpPraHu3MoB. TpaHcrnopT
BELIECTB Yy XHUBOTHbIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KHMBOTHBIX. Kpyr# KpoBooOpamieHus. DBOIIONMHOHHBIE YCIOKHEHUS
CTPOEHHUSI KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX KMBOTHBIX. BhlJiejIeHUE Y OpraHu3MoOB.
Boinenenne y xuBoTHBIX. CoKpaTuTelnbHble Bakyonu. Opransl BbiaesieHus. CBsi3b
IIOJIOCTH Tela € KPOBEHOCHOM M BBIICIWTEIBHOM CUCTEMaMu. Beiaenenne y
MMO3BOHOYHBIX JKMUBOTHBIX. 3alMTAa y MHOTOKJIETOYHBIX >XUBOTHBIX. IIOKpOBBI M uX
MIPOU3BOIHBIE.

PaznpaxxumMocTh W perynsiuus y OpraHu3MoB. Pa3gpaXXumMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazpa)kuMocTb W PEryJsilius y MHOTOKJIETOYHBIX PACTEHHI.
PocroBble BemiecTBa 1 X 3HaYECHHE.

HepBnas cuctema u pedrekTopHas peryisius y MHOTOKJIETOUHBIX KUBOTHBIX. HepBHas
cucTeMa U €€ OTAeNbl. DBOJIOLUOHHOE YCIOXHEHHE CTPOEHHUS HEPBHOM CHCTEMBI Y
KUBOTHBIX.

Pa3paboTtka anropuTMoB u mporpamm i 3PQPEeKTUBHON (YHKIIMOHATHEHOM aHHOTAIUH
T€HOMOB, TPaHCKPUITOMOB, IPOTEOMOB, META00JIOMOB MHUKPOOPIaHU3MOB, PACTEHHIA,

JKHUBOTHBIX U YCJIOBCKaA
Opl"aHI/ISM YCJIOBCKA U €T0 3JOPOBLEE

Opranbl W CHCTEMBI OpraHoB 4YenoBeka. OTAenbl TOJIOBHOTO MO3ra IO3BOHOYHBIX
KUBOTHBIX. Pednekc u pedrexropras myra. be3ycioBHble W YCIOBHBIE pPeQIIEKCHI.
['ymopanbHast perynsiiusi U SHJIOKPUMHHAs CHCTEMa >KMBOTHBIX M 4yenoBeka. JKernesbl
SHJIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JlelcTBME TOPMOHOB. B3aUMOCBSA3b HEPBHOU U
SHIOKPUHHOM cucTeM. [ mnotanmamo-runodusapHas cucrema. Peduiexc u pedriexkropHas

nyra. be3ycnoBHbIE B YCTIOBHBIE pedIeKCh

5.2

3ammra opraHu3dmMa oOT OonesHeil. MMMyHHast cuctema uenoBeka. KieTOuHBIH u
TYMOPAIbHBIA ~ UMMYHHUTET.  BpoXn€HHbIH, mpuOOpeTEéHHBIN  crenuduueckuit
uMMyHHTET. Teopust KiIoHaNbHO-celeKTUBHOrO ummyHurera (I1.Opmux, @.M.bepher,
C.Tonerasa). BocianuTenbHble OTBETHI OpraHU3MOB. PoJib BpOXKIEHHOTO IMMYHUTETA B

Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHUN




5.3

KpoBeHocHast cuctema u e€ opranbl. Cepjie, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru

KpoBooOpamienus. Pabora cep/ia u e€ perysus

5.4

Ipixanne uenoBeka. [Quddysus ra3oB uvepe3 MOBEPXHOCTh KIETKH. JlpIxaTenbHas
cucrtema 4yenoBeka. JlpIxareibHash MOBEPXHOCTb. Peryisiiusa npixaHus. JlpIXxaTejlbHbIE

00BEMBI

5.5

5.6

5.7

[MumeBapurtenbHas cuctema  ueioBeka. OTaenbl  MHILEBAPUTENBHOTO  TPAKTa.
[TummeBapuTenbHbIE Kene3bl. BHYTpUIIONIOCTHOE U BHYTPUKIIETOYHOE MUIIIEBApEHUE

[TokpoBel u wux mnpousBoAHblie. Opranbl BbigeneHus. I[louku. Ctpoenne wu
¢dbyHkmonupoBanre HedpoHa. DuibTpanus, cekperuss U oOpaTHOE BcCachlBaHUE Kak

MeXaHU3Mbl paboThl OpraHoB BblienaeHUs. OOpa3oBaHHe MOYH Y YEIOBEKa

HBI/I)KGHI/IC YyeJIOBEKa: MbIIeyHas cucremMa. CKeJIeTHBIE MBIIINBI U UX pa60Ta. CTpOCHI/IC

M TUIIBI COCAUHCHUA KOCTeEH

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie

6.1

6.2

OpomonmonHass Teopuss Y. JlapBuna. Ilpeanocbulk BO3HUKHOBEHMS J1apBUHU3MA.
JKusHup n HayuHas nesrenpHOCTh Y. JlapBuHa.

JBwxyiue cuiabl 3Boiaronuu BuIoB mo Y. JlapBuHy (BbICOKas WHTEHCUBHOCTh
Pa3sMHOXKEHHUsI OPraHU3MOB, HacleICTBEHHass HK3MEHUYMBOCTh, O0pb0a 3a CyIeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTnueckoil Tteopun osBomouuu (CTO). HeirpanbHas Teopus
sBostoruK. CoBpeMeHHasl SBOJIIOLMOHHAS OHUOJIOTUs. 3HauU€HHe BOJIIOLMOHHON TeOpHH

B (I)OpMI/IpOBaHI/II/I CCTCCTBGHHO'Hay‘IHOﬁ KapTUHBI MHpa

[Tonmynsanus kak sneMEHTapHas €AMHHMLA SBOMOLMH. COBpEMEHHBIE METOJBl OLEHKU
TFEeHETUYECKOT0 pPa3HOoOpazus M CTPYKTyphl mnonyisuui. M3MmeHnenue reHogoHaa
MOMYJSIIMK  KaK  3JIEMEHTapHOE JBOJIIOLIMOHHOE fBJIEHHWE. 3aKOH TIE€HETHYECKOIo
paBHoBecus [[x. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOPbl (ABHXKYIIME CHIJIBI) HBOJIONUH. MyTaIllMOHHBIA TMpoIecc.
KomOunatuBHass wu3MmeHunBOCTh. Jlpelid) reHOB — ciydailHble HEHaINpaBJIeHHBIE
W3MEHEHUS YacTOT ajulesield B monyisanusax. D¢ ekt ocHoBaTens. Murpanuu. M3omsius
MOMYJSALMI: reorpaduyeckas (POCTPaHCTBEHHAs ), Oronornyeckas (penpoayKTHBHAS).
EcrecTBeHHbIil 0TOOp — HampaBistomuid ¢aktop 3Bomonnu. dopMbl €CTECTBEHHOTO
oTOopa: NBWXKYIIUHN, CTAOMIM3UPYIOUINH, pa3pblBaomni (Iu3pynTuBHbIN). [lomoBoit
otbop.

[TpucnocoOIeHHOCTh OPraHU3MOB KakK pe3yabTaT MHUKPOIBOIIONUH. BO3HUKHOBEHHE
npucrnocobseHuit 'y opranu3moB. Apomopdosbl U uauoagantanmu. [Ipumepsr
IPUCIIOCOOIEHUH Y OpraHu3MoB. OTHOCUTEIBHOCTh IPUCIIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero xputepuun u crpykrypa. BugooOpasoBaHue kak pe3yiabTaT MHKPO3BOJIIOLHH.
W3onsanus — kitoueBoit paxktop BupooOpazoBanus. IlyTu u crocods! BUg000Opa3oBaHus:

ajuionaTpudeckoe (reorpadguueckoe), CMMIaTPHUECKOe (IKOIOTHYECKOE), KMTHOBEHHOE)»
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(monwruion Au3anws, ruopuan3anws). U TeTbHOCTh 3BOTIOIMOHHBIX MTPOIIECCOB.
MexaHu3mbl (OPMUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomronmoHHOW OMONOTMM B pa3pabOTKE HAy4YHBIX METOIOB COXPAaHCHHUS
Onopa3sHooOpa3us. MUKPOIBOMIONMS ¥ KOIBOJIONMS MApasUTOB M HX XO35EB.

MexaHu3mbl (GOPMHUPOBAHUS YCTOWYMBOCTH K AHTUOMOTHKAM U CIIOCOOBI OOpHOBI C HEl

Meroasl uW3y4eHHs MakKpo3BOMIONHMH. [lanmeoHTONIOrMYeckne MeETOAbl HU3Y4YCHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
buoreorpadpuyeckue Metonsl u3ydeHus sBomonuud. CpaBHenue ¢uopsl U (payHbI
MaTepUKOB U OCTpPOBOB. buoreorpadguueckue obmactu 3emun. Bupbl-sHnemukn u
PEIHKTBI.

OMOPHOJIOTHYECKUE W CPABHUTEIBHO-MOP(OIOTHIECKHE METOABI U3YUEHHS IBOJOLNH.
['eHeTnuecKkne MEXaHHM3MBI D3BOJIIONMM OHTOTEHE3a M IOSIBICHUS JBOJIIOIMOHHBIX
HOBIIECTB. | OMONIOTMYHBIE ¥ aHAJOTMYHBIE OpraHbl. PyanMeHTapHbBIE OpraHsl H
aTaBU3Mbl. MONEKYIIPHO-TEHETHUECKHE, OMOXUMUYECKUE M MaTeMaTHYeCKUEe METOIbI
u3ydeHus: SBomonud. [omonormunbie TeHbl. COBpEeMEHHBIE METO/ABI TOCTPOCHUS
(UIIOTeHETHYECKHUX IePEBHEB.

XpOMOCOMHBIE MYTallUU U 3BOJIIOLMSI TCHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBWia) HBoOIMK. HeoOpaTumMocTh  BOJIOIHH.

AnanTtuBHas paauanus. HepaBHOMEpHOCTb TEMITOB 3BOJIIOIUN

6.4

Hayunble rUnmoTe3bl MpOUCXOXACHUSA >KM3HM Ha 3emuie. AOUMOreHe3 U IMaHCIEpPMHS.
JloHayuHble TPEJICTaBICHUS O 3apOKICHMM HKM3HM (KpeauuoHusM). ['umoresa
IIOCTOSIHHOTO CaMO3apoXkIEHUs KU3HM U €€ omnposepkeHue omnbitamu D. Pemu, JI.
Cnamnannanwy, JI. [Tactepa. [IpoucxoxxaeHne »Ku3HU U aCTPOOHOIOTHS.

OcHoBHbIE JTambl HeopraHuueckod HBomouuu. [lnaHerapHas (reosoruueckas)
3BOJIIOLIMSL. XUMHUYECKas 3BOJIOLUSA. AOUMOTEHHBIH CHHTE3 OPraHUYECKUX BEIIECTB M3
Heoprannueckux. Ombit C. Mwumnepa u I'. KOpu. OOpa3oBanne mTOIUMEPOB U3
MoHoMepoB. KoamepBatHas rumoreza A.M. OmnapuHa, rumore3a NMEpPBHYHOTO OYJIbOHA
JIx. Xonnelina, renerndeckas runoteza I'. Mémnepa. Pubosumser (T. Uek) u rumoresa
«wvmpa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH U BOZHUKHOBEHUE TTPOTOKIIETKH.
Hctopusa 3emmm u Mmeroabl €€ wusydeHus. lckomaemple OpraHMYeCKHE OCTaTKH.
I'eoxponomorust u e€ wmeronsl. OTHOCUTENbHAsE W AOCOJIOTHAs TE€OXPOHOJIOTHSL.
I'eoxpoHonoruyueckas 1mKasa: 0HbI, IPbl, HEPUOJIbL, FTOXH.

HavanpHbie sTansl oprannueckoil sBosouuu. [losBneHne 1 3BOMTIONMS NIEPBBIX KIIETOK.
Opomonuss  MeTabonu3Ma. Bo3HHMKHOBeHHE TepBBIX 3KocucTeM. CoBpeMeHHbIE
MUKpOOHBIE OMOIMIEHKH KaK aHajor MepBbIX Ha 3emsie cooduiecTB. CTPOMATOIMTEHI.
[TIpokapuoThl U 3YKapHUOTHI.

[TpoucxoxaeHue 3ykapuoT (CHMOMOTEHE3). DBOJIIOIMOHHOE MPOUCXOXKICHUE BUPYCOB.

HpOI/ICXO)K,Z[GHI/Ie MHOT'OKJICTOYHBIX OpPraHU3MOB. Bo3anKHOBEHHE OCHOBHBIX Tpynit
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MHOTOKJIETOYHBIX OPraHU3MOB.
OcHOBHBIE 3Tanbl 3BOJIOLUUHU BHICIINX pacTeHuil. OCHOBHBIE apoMOp(03bl PaCTEHUH.
Beixon pacrenuii Ha cymy. [losBineHne ciopoBbIX pacTeHHM M 3aBO€BAaHUE MMM CYLIU.
Cemennble pacteHus. [IpoucxoxneHne IBETKOBBIX pACTEHUM.

OcHOBHBIE 3Tambl BOJIIONHUU JKUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX.
Benpackas ¢ayna. KemOpuiickuii B3pbIB — TOSIBICHHE COBPEMEHHBIX THUIOB. [lepBbie
XOpAOBbIe KUBOTHbIE. JKM3Hb B BOJE. DBOMIOLUS MO3BOHOYHBIX. [IpoumcxoxneHue
ampubuii w pentuauid. [IpoucxoxaeHne MICKONMUTAIOMUX W OTUI. [IpuHIMN
KIIt04eBoro apomopdosza. OcBoeHne 6ECIIO3BOHOYHBIMUA U MMO3BOHOYHBIMU KUBOTHBIMU
CyLIH.

PasButue xu3Hu Ha 3emie MO 3paM U MEpUOAAM: apXel, IPOTEepo30il, Maneo3o0M,
Me3030H, KaitHo30M. OOmas XapakTepuCTHKa KIMMaTa M TeOJOTHYECKHX MPOIECCOB.
[losiBieHMe W pacLBET XapaKTEPHBIX OPraHU3MOB. YTJI€00pa3OBaHUE: €ro YCIOBHUS U
BJIMSIHUE HA ra30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUpPAaHUSI — 3KOJIOTMUECKUE KpU3UCHI npouuioro. [IpuuuHel u cnencrus

MaCCOBBIX BBIMHpaHHﬁ. COBpCMeHHBIfI SKOJIOTHYECKU U Kpu3uc, €ro 0COOEHHOCTH

Paspnenst wu  3amaum  anTpomoyoruu. Meroasl  anTponosiornd. CraHOBIIEHHE
MIpeICTaBICHUH O MPOUCXO0XKIEHUH ueroBeka. CoBpeMeHHbIE HayYHbIe TEOPUH.
CxonctBo 4yenoBeka C KUBOTHBIMH. (CHCTeMaTHYeCKOe IOJO0XKEHHE YeIOBEKa.
CBuerenbcTBa CXOJCTBA YeNOBEKa C JKUBOTHBIMM: CPaBHHUTEIbHO-MOP(OIOrHyYecKHe,
sMOpHoIoruyeckre, (Gpu3nonoro-OuoxuMuyeckue, rnopeneHuyeckue. OTINYMs 4YeloBeKa
OT XKUBOTHBIX. [IpAMOXOXkKIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM IIpU3HaKoB. PasBurtne
TOJIOBHOTO MO3Tra M BTOPOM CUTHAJIBHON CUCTEMBI.

JBwxynme cuibl  (akTOpbl) — aHTPONOreHe3a:  OHOJOrMYecKHe, COLUANbHBIE.
CooTHolleHrne ONOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOT€HE3E.

OcCHOBHbBIE CTaqUU AHTPOIIOreHe3a. ABCTPAJIONUTEKHM — JABYHOTHE TNPEIKU JIOACH.
UYenoBek yMenblid, MEpBbIE U3TOTOBICHUS OPYAUN Tpyaa. UenoBeK NpPSIMOXOASAIIMN U
NEepBbIM BBIXOA Jroed 3a mpexnensl Adpuxu. YenmoBek reiensOeprckuil — oOUIuMiA
IIPEAOK HEAHAECPTAIbCKOrO YEI0BEKa U YEJIOBEKa pa3yMHOro. UelloBek HeaHIepTalbCKUI
Kak BHJ JIIOAECH XOJIOJHOrO KiauMmara. YenoBek pasyMHBIM COBPEMEHHOIO THIIA,
JICHHCOBCKH YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu AQpHuku.

DBOJIIOLIUSL COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOp B MOMNSALUAX UEIOBEKa.
MyTtanoHHbIH Tponiecc M noiauMopusM. [lomynsiuoHHBIE BOJHBI, Apei] reHoB,
Murpanus u «3¢(eKT 0OCHOBATENS» B MOMYIISIIUAX COBPEMEHHOT'O YeJIOBEKa.
UYenoseueckue packl. [lonsarue o pace. bomibimme pacel: eBporeougHas (e€Bpazuiickas),
aBCTpaJIO-HErpouaHasi (SKBAaTOpUANbHASI), MOHIOJIOMJHAs (a3MATCKO-aMEpPUKAHCKas).
Bpemsa u myrtu pacceileHMs 4YelnoBeKa IO IUlaHeTe. EAMHCTBO 4YelnoBeYecKuX pac.
Hayunas HecocrosTenbHOCTh pacu3ma. [IpHcrocoOJeHHOCTh 4YeIoBEKa K pa3HbIM

YCIIOBHUSM OKpY’Karomieil cpenpl. Biusaue reorpadudeckoit cpeapl u aperida reHoB Ha
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MOp(}OIOTHIO ¥ PU3HOIIOTHIO YEIIOBEKA
DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJOTUH C IPYTUMH HayKaMHU.
Mertoab! skonoruu. IloneBbie HaOMIOACHUSA. DKCIEPUMEHTHI B SKOJIOTHUHU: TIPUPOIHBIE U
nabopaTopHble. MoJenupoBaHUe B SKOJIOTMH. MOHMTOPUHI OKpYKAIOUIEH Cpemsl:

JIOKaJIbHBIN, pETHOHAIBHBIN U TJI0O0AIBHBIN

Okosorndyeckue (GakToppl M 3aKOHOMEpHOCTH HuX jedctBus. Kiaccudukanus
9KOJIOTUYECKUX (DaKTOpOB: abMOTHUECKHe, OuoTHYecKHe, aHTpomnoreHHsle. OOmue
3aKOHOMEPHOCTH JICHCTBHSI dKoJorudeckux ¢akropo. IlpaBmino wmumaumyma (K.
Mmnpenrens, F). JIubux). TomepanTHOCTh. OBpHOMOHTHBIE W CTCHOOWOHTHBIC
OpPraHU3MBI.

AbuoTtnueckue Qaxtoppl. CBer Kak 53kojoruueckuil Qaxrtop. JlelicTBue pasHbIX
Y4acCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHE TIPYMHIbl PACTEHUN U
YKUBOTHBIX 10 OTHOIIEHUIO K cBeTy. CUTHanbHas poJib cBeTa. GOTONEPUOAN3M.
Temmneparypa kak skonorudeckuil gaxtop. [leiicTBue Temmeparypbl Ha OpPraHU3MBI.
[ToiKMUIOTEPMHBIE M TOMOMOTEPMHBIE OpPraHU3MBbL. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBI.

Bnaxnocts kak skonorumdeckuii dakrop. Ilpucnocobiienus pacTeHHl K MOIEpKaHHIO
BoJiHOrO Oananca. Knaccudukanus pactenuil mo otHomenuto k Bojae. [Ipucnocobnenus
KMBOTHBIX K N3MEHEHHUIO BOJHOTO PEXXHUMA.

Cpenpl 00MTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3JYILIHAs, MMOYBEHHAas, ITyOUWHHAas
MO/NOYBEHHAs, BHYTPUOpPraHu3MeHHas. {OU3NKO-XUMUYECKHE OCOOEHHOCTH Cpejl
obutanus opranu3moB. IIpucrocoOnenust OpraHu3MoB K KH3HH B Pa3HbIX CpeAax.
buonornueckue putmbl. BHemHue u BHyTpeHHME pUTMBL. CyTOUHBIE M TOJWYHBIE
puTtMbL. [Iprcrnoco6IeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHH KU3HU.
Xuznennvle ¢popmbl opranu3moB. [loHsTre o xuzHeHHOU Qopme. JKuzneHHsie Gopmbl
pacTeHMii: JepeBbsl, KYCTapHHUKHM, KYCTApDHWYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE
TpaBbl. JKu3HeHHbIE (OPMBI JKUBOTHBIX: THJIPOOHMOHTHI, T€OOMOHTHI, aIPOOHOHTHI.
Oco0eHHOCTH CTpOEeHHS U 00pa3a KU3HU.

buornueckue ¢akropsl. Bumael OMOTHMYECKMX  B3aUMOJECHCTBUI:  KOHKYpPEHIIMS,
XHUITHUYECTBO, CcUMOM03 u ero ¢opmel. [lapasutusm, Koomepamus, MyTyallu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue B3anMopaencTBus
(Tormmueckue, dopudeckue, (adpudeckue). 3HAYCHHE OMOTHYECKUX B3aMMOJICHCTBHI
JUIL CYIIECTBOBaHMS OpPraHM3MOB B cpele ooOurtanus. [IpyuHOUI KOHKYpEHTHOTO

HUCKIIIOYCHU A

7.3

DKOJOTHYECKHE XapaKTEPUCTUKH MOMysiuu. [Tomymsius kak OHojIorndeckasi CHCTeMa.
Ponp HEOqHOpOIHOCTH Ccpeibl, (PU3HUECKUX OapbepoB M OCOOCHHOCTEW OMOIOTHH BUIOB

B (OPMHUPOBAHUH TPOCTPAHCTBEHHOW CTPYKTYpHI momyssiiuii. OCHOBHBIE IMOKa3aTeIn
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MONYJISILIMK: YUCIIEHHOCTD, IJIOTHOCTh, BO3pACTHAS U MOJIOBAs CTPYKTYPa, POKIaEMOCTb,
MIPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPAITHSI.

DKojoruyeckas CTpykrypa nomyiasiuud. OueHKa YUCIEHHOCTH momyssiuuu. JluHaMuka
NonyJsuuu U e€ peryisinusa. buoTudyeckuii moreHuMan nonyysiiuud. MojenupoBaHue
nuHaMUKH nonyisinuu. Kpussie pocta uncieHHocTH nonyisiiud. KpuBbie BhKUBaHUS.
Perynsmust 9ucieHHOCTH MOMYJSIUN: POib (HaKTOPOB, 3aBUCSINUX U HE 3aBHUCSIIUX OT
IJIOTHOCTH. DKOJIOTHYECKHE CTpaTeru BUIoB (I- u K-cTparerun).

[Tonsatue 00 »KoMOrMYEcKOW HuUIE BUAa. MecrooOutanue. MHOrOMEpHass MOJEb
skojornyeckon Humm k.M. XarumHcoHa. Pa3smepbl  3KOJIOTMYECKOW  HHIIU.
[ToTennmanpHas U peain30BaHHAS HUIIIY.

Bun kak cucrema nomynsuuid. Apeaibl BUJIOB. BUIBI M MX JKU3HEHHBIE CTpPATErHH.
3aKOHOMEPHOCTH TIOBEJICHUS W MUIpAllMi JKUBOTHBIX. buonornueckue HWHBa3UU

YyKEPOJHBIX BUJIOB

CoobmectBa opranu3MoB. buonenos u ero crpykrypa. CBsi3u MeXAy OpraHu3MaMu B
ouorieno3e. JkocucremMa Kak OTKpbiTas cucrema (A.Jx. Tencnun). OyHKIMOHATHHBIE
OJIOKM OpraHu3MOB B JKOCHCTEME: MPOJIYLEHTbl, KOHCYMEHTBl, pPEIyLEHTHI.
Tpoduueckue ypouu. Tpoduueckue nenu u cetu. AOnoTndyeckue OJOKH SKOCUCTEM.
[TouBb! 1 UIBI B 3KOCUCcTEMax. KpyroBOpOT BEIIECTB U MOTOK SHEPTUHU B SKOCHUCTEME.
OcHOBHbIE TIOKa3aTeIu »dSKOCUCTEMBbl. buomacca M MNpOayKIUS. DKOJIOTUYECKUE
MUPaMUIbI YUCell, OMOMACCHl U SHEPTHH.

HamnpaBnenHple 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykieccud. llepBuuHble u
BTOPUYHBIE CYKIIECCUM M MX NPUYHUHBL. AHTPOIOTE€HHbIE BO3JEHCTBHS Ha CYKIIECCHH.
Knumakcnoe coobmiectBo. bropasnooOpasue u 1mojiHoTa KpyroBopoTa BEIECTB — OCHOBA
YCTOMYUBOCTH COOOIIIECTB.

IIpuponnble dKOCUCTEMBI. AHTPOIIOI€HHBIE YKOCUCTEMBI. ATPOIKOCUCTEMA. ATPOLIEHO3.
Pa3znuuns Mexxay aHTpONOT€HHBIMU U IPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojackas ¢uiopa u dayHa.
CuHaHTponU3asl TOPOJICKOM (ayHbl. buomormueckoe M Xo3sCTBEHHOE 3HAYEHUE
arpo’KoOCUCTeM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHS OCHOBHBIX
B3aUMOJICHCTBUI OPraHU3MOB B DKOCUCTEMAX.

[lepeHoc »HepruM M BEHIECTB MEXAY CMEXHBIMH SKOCHCTEMAMH. Y CTOMYUBOCTH
OpPraHM3MOB, TONYJSALUNA M DKOCHUCTEM B YCIOBHUSAX E€CTECTBEHHBIX M AHTPONOIEHHBIX

BO3JEUCTBUN

buocdepa — obmieruianerapaas 06oouka 3eMid, T CYIIECTBYET WM CYIECTBOBAJA
xu3Hb. Yuenue B.M. Bepuaackoro o Ouocdepe. Obmactu O6mocdepsl u e€ cocras.
JKupoe BemecTBo 6ocdepsl U ero QyHKINH.

3aKOHOMEPHOCTH CyliecTBOBaHUs Onocdeprl. OcodeHHOCTH Orochephl Kak rio0aabHON

sKocucTeMbl. JuHamuueckoe paBHOBecue B Ouocepe. KpyroBopoTsl BemecTB u




OMOTCOXMMHUYECKHE ITUKIIBI (YTIIepo/ia, a30Ta). PUTMHYHOCTE siBIIeHUH B Ouochepe.
3onanpHOCTH Onochepsl. [TonsTue o 6Guome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA, XBOWHBIC
Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTeNH, CABaHHBI, ITYCTHIHU, TPOITUYECKHE
jieca, BBICOKOTophs. Kimmmar, pacTuTenbHbIN U 5KUBOTHBIA MUP OMOMOB CYIIIH.
Ctpykrypa W (QYHKOHS KHUBBIX CHCTEM, OIICHKA HMX PECYpCHOro TOTCHIHUana |

OouocdepHbIX QyHKIHI

7.6

DKOJOTUYeCKHe KpHU3UChl W WX MpUYMHBL. Bo3sjgelicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AYIIHOU cpezbl. OXpaHa BO3/lyXa. 3arpsi3HeHue BOJIHOM cpenbl. OxpaHa
BOAHBIX pecypcoB. Paspymienue mouBbl. OxpaHa MOYBEHHBIX pecypcoB. V3meHeHue
KJIMMaTa.

AHTpOIIOT€HHOE BO3ACHCTBME Ha PACTUTENbHBIH M JKUBOTHBIA Mmup. OxpaHa
pPacTUTENLHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHIUIIBI OXpaHbl MpUpoabl. KpacHbie
kauru. Ocobo oxpansiembie npupogausie Tepputopuu (OOIIT). Boranuueckue canasl u
300JIOTUYECKUE TTAPKH.

OCHOBHBIE IPUHIUIIB YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA U NPUPOAbl. PanmonansHoe

IpUpOAOITIOJIb30BAHHUEC U COXPAHCHUC OHOJIOrYECKOI0 pa3H006pa3I/I>1 3eman
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