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NOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo ydebHOoMmy mpeamety "buosorus" (manee - Ouosiorusi) Ha
YPOBHE CpenHero oduiero oopa3zoBanus pazpadoTaHa Ha ocHoBe PenepaibHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 o6pa3zoBanuu B Poccutickoit denepanmmy,
dIr'oC COO, Konuenuuu npenogaBanus yueOHoro mpeamera «buonorus» u
OCHOBHBIX IOJIOKEHUH (enepanbHOi paboyell mporpaMMbl BOCIIUTAHUS.

Cornacno nonoxenusiMm ®I'OC COO npodunbHble ydeOHbIE MPEAMETHI,
u3ydyaeMble Ha yriayOJNEHHOM YpOBHE, SIBIAIOTCS criocobom nuddepenumanmu
oOydeHus: Ha ypoOBHE cpeqHero oomiero oopa3oBaHus M MPU3BaHbI 00ECIICUUTH
NPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOLMM, CpPEAHUM OOIIMM, CpPEIHUM
npodecCUOHaNbHBIM U BhICIIUM 0Opa3zoBaHueM. B To e BpeMs KaKIblid U3 3TUX
y4eOHBIX TPEIMETOB JOJDKEH OBITh OPUEHTUPOBAH HA MPUOPHUTETHOE pEIICHUE
o0pa3zoBaTelbHbIX, BOCIUTATENbHBIX W PAa3BUBAIONIMX 3a/1a4, CBSI3aHHBIX C
npodopueHTael 00yJaronmxcsi U CTUMYJIUPOBAHUEM HMHTEpeca K KOHKPETHOU
00JIaCTH HAyYHOTO 3HAHHUA, CBSA3AHHOTO C OHMOJIOTHEW, MEIULUMHOM, SKOJIOTHUEH,
TICUXOJIOTHEH, CIIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMY mnpenmMery "buosorus" naér npeactaBlieHUE O
e W 3ajadax M3ydeHus yueOHoro mnpenmera «buonorus» Ha yriayOosi€HHOM
YPOBHE, OIpeeNsieT 00s13aTebHOE (MHBAPUAHTHOE) MPEIMETHOE COIepKAHUE, Er0
CTPYKTYpUpOBaHME IO pa3zjelaM U TeMaM, paclpeleleHue Mo Kiaccam,
PEKOMEHyeT MOCJIEA0BATEIbHOCTh HM3yYEHHUs Y4EOHOTO Marepuaia ¢ y4EToM
MEXKIIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBSA3€H, JIOTUKM y4eOHOTO Mpoliecca,
BO3PacTHBIX OCOOEHHOCTEeW oOyvatoumxca. B mnporpamme mno Ouosjoruu
peaM30BaH TPHWHIUI TPEEMCTBEHHOCTH C W3YYCHHEM OHOJIOTMH Ha YPOBHE
OCHOBHOI0 oOmero oOpa3oBaHus, Osarojaps 4YeMy MPOCMAaTpPUBACTCS
HApaBJIEHHOCTh Ha TMOCJENylollee pa3BUTHE OHOJOTHUECKUX  3HAHUH,
OPHUEHTHPOBAaHHBIX Ha (OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIUICHUs, MPEACTABICHUA O 3J0pOBOM 0Opa3e >KM3HH, Ha
BOCTIUTAaHUE OEpPEKHOTO OTHOIICHHWS K OKpYXKAlole NpupoaHol cpede. B
IporpaMMe MO OMOJIOTHM TaKKe MOKa3aHbl BO3MOXHOCTH Y4eOHOrO MperMera
«buonorus» B peamzamuu TpedboBanuit PI'OC COO k 1IaHUPYEMBIM
JMYHOCTHBIM, METANPEJIMETHBIM W TPEIMETHBIM pe3yjbTaTaM OOY4YCHHUS U B
GbopMHPOBaHUM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOW JIEATEILHOCTH
00y4arommxcss M0 OCBOCHHUIO COJIEp)KaHUS OHOJOTHYECKOTrO O00pa3oBaHMs Ha
YpOBHE CpPEITHEr0 00IIeT0 00pa30BaHMs.

VYueOubiii npenMer «buonorus» Ha ypoBHE CpeaHero o01ero oopa3soBaHus
3aBepiiaeT OMOJIOTHUECKOe OO0pa3oBaHME B IIKOJE W OPHUEHTHUPOBAH Ha
pacipenrue M yriyOJjeHne 3HaHUW O0yJarolMXCcsi O KUBOW MPUPOJE, OCHOBAX



MOJICKYJSIPHOW M KJIETOYHOW OMOJIOTHH, SMOPHOJOTUN U OUOJIOTHM Pa3BUTHS,
TCHETHKH, CENEKINH, OMOTEXHOIOTUH, SBOJIIOIMOHHOTO YUEHUS U KOJIOTHH.

N3yuenue yueOHOro mnpenmera «buonorus» Ha yriyOneHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYYarOMIMXCS K MOCIEIYIOIIEMY IOIy4eHUIO
Ononornyeckoro  oOpa3oBaHHMsI B By3aX UM OpraHU3alUsIX  CPEIHErO
npogeccuoHanbHOro oopazoBanusi. OCHOBY €ro COAEpKaHUs COCTABISIET CUCTEMA
OMONIOTUYECKUX  3HAHWM, TOJYYEHHBIX TMPU HM3YYEHUH OOy4YaIOUMMUCS
COOTBETCTBYIOIIMX CUCTEMAaTUUYECKUX Pa3JIeJI0B OUOJIOTUN HA YPOBHE OCHOBHOTO
obwero obpazoBanus, B 10—-11 kmaccax 3TH 3HaHUS NOJIy4daroT pa3BuThe. Tak,
pacumpeHbl U yriayOJieHbl OWOJIOTMUECKHE 3HaHHUS O PACTEHHSAX, YXKUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME€ 4YeJOBeKa, OOIMX 3aKOHOMEPHOCTAX >KHU3HH,
JOTIOJIHUTENILHO BKJIFOUEHBI OMOJIOrMYECKUE CBEICHUS TPUKIIAJHOTO U TOMCKOBOI'O
XapakTepa, KOTOPbIE MOXHO UCIOJIb30BaTh Kak OPUEHTUPHI I MOCIEIYIOLIErO
BbIOOpa mpodeccun. BozMoxkHa Takke MHTErpanus OUOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSMHM, TOJyYEHHBIMU OOYYaIOIIMMUCSA NPU U3YyYEHUU
bu3nKu, XuMuu, reorpaduu 1 MaTEMAaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMy mnpeaMery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBbI U HBOJIOIMOHHBIA MOAXOAbl K HM3YUYECHHIO OHOJIOTHUH.
CornacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JJISl AKUBbIX
CHUCTEM Pa3HOTO YPOBHS OPTaHU3AI1H, SBOJIOLUN OPTaHUYECKOr0 MUpa Ha 3eMIIE,
COXpaHEHUs OMOJIOTHYECKOro pa3zHooOpa3us miaHerl. Tak, B 10 kiacce
U3YYalOTC OCHOBBI MOJIEKYJISIDHOM W KJIETOYHON OHOJIOTHH, SMOPUOJOTHUU U
OMOJIOTUM Pa3BUTHsI, TEHETUKH M CEJIEKIMH, OMOTEXHOJIOTUM U CHUHTETHUYECKOMN
OMOJIOTHUH, AKTYAIU3UPYIOTCS 3HAHHUS OOydJaronmMxcs Mo OOTaHWKE, 300JI0THH,
aHaroMuu, ¢uznojorun uenoeka. B 11 kiacce u3ydaroTcs 3BOJIIOLIMOHHOE
Y4EHHE, OCHOBBI SKOJIOTUH U yueHHe 0 Onocdepe.

VYueOubiii mnpeamer «buosorus» mpuszBaH  00€CNEYUTh  OCBOEHHUE
oOydJaronmmMucs OMOJIOTUYECKUX TEOPHUI U 3aKOHOB, UJIeH, TPUHIUIIOB U IIPaBUIL,
JEXKAIIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO -HAYyYHOM KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTAX KIJIETKH, OpraHu3ma, MOMYJISIuH,
OMOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIIMXCS HAYYHBIX JOCTHKEHUSAX, COBPEMEHHBIX
UCCIICIOBAHUIX B OMOJIOTHH, PUKIIATHBIX aCTIEKTaX OMOJOTHYECKUX 3HAHUM. [[71st
pa3BUTUS U TOJJEP>KaHUSA HHTEpeca OOydJaroumxcs K OHMOJIOTMM Hapsiay cO
3HAYUTEIbHBIM 00BEMOM TEOPETUUECKOTO MaTepuaia B CO/Iep>KaHUM P OTPaMMBI
1o OHMOJIOTHUX MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBIICHUS U Pa3BUTHS
TOW WM WHOW OOJacTH OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOEKHBIX
y4EHBIX B pELICHUE Ba)KHEHIINX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lens nzyuenus yaeOHoro npenmera «bruosaorusy» Ha yriyOJEHHOM YpOBHE —
OBJaJeHUE OOYyYalOUMMHCS 3HAHUSIMU O  CTPYKTYpHO-(YHKIIMOHATbHOM



OpraHu3ali KUBBIX CHCTEM pa3HOrO paHra © MNpUOOpeTeHHue YMEHHH
UCII0JIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUM MHTEpeca K onpeaenéHHoi odmacTu
npo(ecCHOHANBHON NIeATEIbHOCTH, CBSI3aHHOM C OWOJIOTHEW, WM K BBIOOPY
y4e0HOTO 3aBeIeHUs JJIsl POIOHKEHNUS OMOJIOTHYECKOTO 00pa3oBaHMs.

JlocTikeHne 1enu u3ydeHus y4yebHoro mpeamera «buonorus» Ha
yrIyONEHHOM ypOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOCHHE O0YUJAIOIUMHUCS CUCTEMbl OMOJIOTHUECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHLEHIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
NpaBHUJIax, COCTABISIOUIMX COBPEMEHHYIO ECTECTBEHHO -HAYYHYIO KapTUHY MUPA; O
CTPOCHHH, MHOTOOOpa3UM U OCOOEHHOCTSIX OHMOJIOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, NOMyJIALMS, BUA, OMOTe€0LeH03, Onocdepa); O BbIIAIOIIMXCS OTKPBITUSIX
Y COBPEMEHHBIX UCCJIEIOBAHUIX B OMOJIOTHH;

O3HaKOMJIEHHE OO0y4aromuyxcsi ¢ METOJlaMU TO3HAHUSl KUBOW TMPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA  METOJIaMU  OMOJIOTHYECKMX HayK (MOJEKYJSIpHOW u
KJIETOYHOW OWOJIOTHH, SMOPHOJOTUU U OHOJIOTMH pPa3BUTUSI, TEHETUKUA U
CENICKIINH, OWOTEXHOJOTMM U CHHTETHUYECKOW OHMOJIOTHUH, TAaJCOHTOJIOTHH,
IKOJIOTMH); METOJIaMHU  CaMOCTOSATEILHOTO  TPOBENCHHS  OHOJOTHYECKUX
uccieqoBannii B Jsabopatopuu W B mnpupojne (HaONrojeHWEe, HW3MEpEeHHe,
IKCIIEPUMEHT, MOJICITMPOBAHHE);

OBJIaJicHHe OOYYaloUMMHCS YMEHUSIMH: CaMOCTOSITEIbHO  HAaXOJIUTh,
AHAM3UPOBATh M HMCTOJIH30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; TOJIH30BATHCS
OMOJOTUYECKON TEPMHUHOJIOTUEH M CHUMBOJIMKOW; YCTaHABJIMBATH CBSI3b MEXIY
pa3BUTHEM OWOJOTUHM U COIMAIBHO-PKOHOMHUYECKUMH M JKOJOTUYECKUMHU
npoOJjeMaMy 4YeJIOBEUECTBA; OIICHWBATh TOCIEACTBUS CBOEH IEATEIHHOCTH TIO
OTHOIICHUIO K OKPYXAIOIIEH MPUPOJHON cpene, COOCTBEHHOMY 30POBBIO U
3I0POBBI0  OKPYKAIOIMX JIFOJIeH; OOOCHOBBIBATH MW COONIONATh  MEpPHI
npodUIaKTUKY UHPEKIIMOHHBIX 3a00JI€BaHUM, MpaBUjia MOBEICHUS B MPUPOJAE U
obecnieueHus: 0€30MaCHOCTU COOCTBEHHOW KU3ZHEEATEIHHOCTH B UpE3BblUaNHBIX
CUTyallUsIX TPUPOJHOTO M TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAyYHBIE OTKPBITUSI B 00JIaCTH OMOJIOT UM,

pa3BUTHE y 00yUYaIONUXCS UHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B MPOIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITHSIMH U COBPEMEHHBIMU
UCCJICIOBaHUSIMU B OMOJIOTHH, PEIIaeMbIMU €I0 TpoOIeMaMH, METO0JIOTHeN
OMOJIOTUIECKOTO UCCJICIOBAHMSI, TIPOBEICHUS AKCIIEPUMEHTATLHBIX
UCCJICTOBAHUM, pEIICHUs OMOJIOTUYECKUX 3a/1a4, MOJICTUPOBAHUS OMOJIOTUIECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE y OOyUYaIOUMXCSl HEHHOCTHOTO OTHOLLIEHHUS K )KUBOM NPHUPOJIE B
IIEJIOM U K OTJICIbHBIM €€ 00beKTaM U SBJICHUSAM; (POPMUPOBAHHUE IKOJIOTHIECKOH,



TeHETUUECKOM TIpaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEACHUS B NPHUPOJE;
UHTErPallii €CTeCTBEHHO-HAYYHBIX 3HAHMIA;

npuoOpeTeHne OOYyYaroIMMHUCA  KOMIIETEHTHOCTH B palMOHAILHOM
OPUPOJOTIOIB30BaHUN (COOMIOIEHUE TPAaBUJ TMOBEACHUS B TMPHUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OMOC(EpbI), COXpaHEHUH COOCTBEHHOTO 3/I0POBBS U 3J10POBbs
OKpyXKaroumx Jiojaed (coOmomgeHuss Mep Npo(UIAKTUKH — 3a00JI€BaHUM,
oOecrieueHre OE30MACHOCTU >KU3HEACSITEIbHOCTH B UPE3BbIYAMHBIX CHUTYaIUSIX
OPUPOJHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BaHUS
OMOJIOTMUECKUX 3HAHUM W YMEHHUM B TIOBCEHEBHOM KU3HU;

CO3/JlaHME  YCJIOBMM JUII  OCO3HAHHOTO  BbIOOpa  OOyYaroUMMHCS
WHJIUBUyaIIbHOU 00pa3oBaTebHOU TPaECKTOPUH, CIOCO OCTBYIONICH
NOCJEAYIOIEMY MNPO(PECCUOHAILHOMY CaMOOIPENEIEHUIO, B COOTBETCTBUM C
WHIMBHUIYaJIbHBIMUA HHTEPECAMH U MMOTPEOHOCTSIMU PETHOHA.

OO6uiee unciio YacoB, OTBEEHHBIX HA U3Y4€HHE OMOJIOTHH HA YTIIyOJIEHHOM
ypOBHE cpenHero obiero oOpazoBanus, coctaBiseT B 11 kimacce — 102 yaca (3
gyaca B HEJIEJIIO).

OT16op opraHuzanMoOHHBIX (GOPM, METOJIOB U CPEACTB OOyUEHUST OUOJIOTUH
OCYILECTBIIAETCS C YYETOM CHEUU(PUKU €ro COAECpKaHUS M HANpPaBJICHHOCTH Ha
OpOJOJDKEHHE OHMOJIOTMYECKOTO 00pa3oBaHMs B OpPraHU3alUsAX CPEIHEro
npo¢eCCUOHATBHOTO U BBICILIEr0 00pa30BaHusl.

O06s13aTeNbHBIM YCIOBUEM IPU 00yYEHUN OMOJIOTMU Ha YTITyOJIEHHOM YPOBHE
SIBJISIETCS] MPOBEJCHUE J1a0OPATOPHBIX M MpakTHueckux padot. Takke ydacTtue
00ydJaronmxcsi B BBIIIOJIHEHUU MPOEKTHBIX U Y4eOHO-HCCIIE0BATEIbCKUX PadoT,
TeMaThKa KOTOPBIX OIpEAeNsieTcss Y4UTeJIeM Ha OCHOBE HMEIOLIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPHUPOJIHBIX YCIOBHIA.



COAEPXAHUE YYEBHOI'O IIPEJIMETA
11 KJIACC

ConepxaHue IpOTPaMMBbl, BBIIECIEHHOE KYPCU80OM, HE BXOJIHUT B IPOBEPKY
rocyaapCcTBeHHOU utoropoii arrectauuu (I'A).

Tema 1. 3apokieHue m pa3BuTHE BOJIOLNUOHHBIX NMPeEJACTABJIEHUI B
ouoJsI0ruu

OomounoHHas Tteopus Y. JlapBuna. Ilpennocsuikn BO3HMKHOBEHHS
napsuHu3Ma. JKu3Hp 1 HaydHas gesatenbHoCcTh Y. JlapBuHa.

JIBroKy1pe cuiibl 3BOIIOIMHY BUI0B 110 Y. J[apBHHY (BbICOKAst HHTEHCUBHOCTb
pPa3MHOXKEHHSI OPTaHU3MOB, HACJEIACTBEHHAs HM3MEHYHMBOCTb, Oopnba 3a
CYILECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmnenue cuntetnueckoin Teopuu sBosonuu (CTD). Hehrpanbhas
Teopust dBoouMU. COBpEMEHHas 53BOJIIOLIMOHHAS  OHOJIOTHs. 3HadyeHHe
HBOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUH €CTECTBEHHO -HAYUHOW KapTUHBI MUPA.

JdeMoHCTpanun

[Hoptpersr: Apuctorens, K. JInnnen, XK. b. Jlamapk, O. K. Cenr-Unep, K.
Krosbe, Y. [JapBun, C. C. YerBepukos, U. W. [lImansraysen, x. Xonnein, /. K.
bernses.

Tabmuupt u cxembl: «Cuctema xuBod mnpuponsl (nmo K. Jlunuer)y,
«JlectHuna >xuBbIX cymecTB (nmo Jlamapky)», «Mexanusm ¢dopMupoBaHus
OpUCIOCOONeHUd y pacTeHMid W >KMBOTHbIX (o Jlamapky)», «Kapra-cxema
mapipyta nyremectsusa Y. lapsuna», «Haxoaku Y. lapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponbl romydei», «MHOrooOpasue KyiabTypHBIX (opm
KarmycTb», «IIopoabl JOMaIIHUX dKUBOTHBIX», « CXxemMa 00pa30BaHusl HOBBIX BUIOB
(mo Y. J[apBuny)», «CxeMa COOTHOIICHUS JABMXKYIMX CHJI 3BOJIIOLUNY,
«OCHOBHBIE MTOJIOKEHNUS] CHHTETUYECKON TEOPHUH 3BOJIFOLIUNY .

Tema 2. MUKpPO3BOJIIOLINS U €€ pe3yJabTaThl

[lonmynsiups Kak 3JIeMEHTapHas eIuHUUA 3BOJOLUU. COBpPEMEHHBIE METOIbI
OIICHKM T'€HETUYECKOTO pa3HOooOpa3us W CTPYKTypbl momynaiuidl. M3meHeHue
reHo(OHIa TMOMyJSAIMA KaK dJEMEHTAapHOE DSBOJIIOIIMOHHOE SIBJICHUE. 3aKOH
reHetnueckoro pasHoBecus Jx. Xapau, B. BaitnOepra.

DneMeHTapHbIe (PaKTOPHI (ABMIKYIIME CHUIIBI) SBOJIIONMHA. MyTalMOHHBIN
nporiecc. KomOwHarmBHass wu3MeHUMBOCTH. Jlpelidp TeHOB — ciyuaiiHble
HEHANpaBJICHHbIE M3MEHEHUs 4YacToT auienell B momyssimusax.  Oddekr
ocHoBarens. JIpgexkm Oymoiiounozco eopaviwika. CHUdCEHUe 2eHemu4ecKo2o
pasnoobpasus: npudunsl u creocmsus. llposesnenue s¢hghexma Oopetigpa 2ernos 6
oonvuwiux u  manelx nonyrayusax. Murpauuu.  V3omAnus — TOMYJSIAN:
reorpadudeckas (MpOCTPaHCTBEHHAS ), OMOJIOTHIECKas (PEMpPOTyKTHBHAS ).



EctectBennslii oT0Op — Hampapisitoumid ¢aktop sBosouuu. Dopmbl
€CTECTBEHHOTO OTOOpa: JBIKYIIUH, CTAaOWIM3UPYIOMIMNA, pa3pbIBAIOIINN
(au3pyntuBHbIi). [losoBoi 0TOOp. BO3HUKHOBEHHE U HBOIIOIMS COLMAIBLHOIO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT, OPraHM3MOB  KaK pPe3yidbTaT MHKPOIBOJIOLUU.
Bo3HUKHOBEHHE  MpUCHOCOOJIEHWI y  OpraHu3mMoB.  Apomopdo3bl U
uanoaganrtanyu. [Ipumeps! npucnocoOaeHnit y Opranu3MoB: MOP(HOIOTHUECKHE,
¢uznonornueckre, OuoxuMudeckue, moBeaeHdeckue. OTHOCUTENHLHOCTD
IPUCIIOCOOJEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yJbTar
MUKpO3Botouuu. M3omsiuus — kimoueBoi (pakrop BupooOpazoBanus. [lytu u
CIIOCOOBI BUJ1000pa30BaHUS: ayIonaTpuyec Koe (reorpaduueckoe),
cUMMaTpuyeckoe  (IKOJIOTUYECKOE),  «MTHOBEHHOE»  (MOJUIUIOUIU3ALINS,
rubpuauzanus). JImreabsHOCTh IBOIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl (GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Pomp  3BOMOLIMOHHON OWONOrMM B pa3pabOTKE HAyyHbIX METOJ0B
coxpaHeHus1 OnopazHooOpa3ust. MUKpOIBOJIOLMS U KO3BOJIIOLKSA MAPA3UTOB U UX
x035€B. MexaHu3Mbl (POPMHUPOBAHUS YCTOMUYHUBOCTH K aHTUOMOTUKAM U CIIOCOObI
OOpBLOBI C HE.

JdeMoHCcTpanun

[Toptpersr: C. C. YerBepukos, J. Maiip.

Tabmuuplt 1 cxembl: «MyTalMOHHAass HM3MEHUYUBOCTHY», «llomynsunoHHas
CTPYKTypa Buaa», «CxeMa MposiBJeHUs 3akoHa Xapau—BaitHOepra», «/IBmxkyime
CUJIBI 3BOJIIOLUNY, «DKOJIOTHYECKas U30JILUS MOMYJSUN CeBaHCKOU dopenny,
«'eorpaduueckast M30JSALUSA  JUCTBEHHUIIBI CHOMPCKOM U JIMCTBEHHUIIBI
naypckoi», « I lomynsiiimoOHHBIE BOJHBI YUCJICHHOCTH XUIITHUKOB U KEPTB», «Cxema
JEUCTBUSL €CTECTBEHHOTO o0TOOpa», «®Popmbl OOpbHOBI 3a CYIIECTBOBAHUEY,
«MuaycTpuanbHbIN MenaHu3my, «KuBble nCKonaeMbiey, «I [IoOKkpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaaromnias oKpacka AKUBOTHBIX),
«Duzmnonornueckue agantauum», «lIpucnocoONeHHOCTh OpraHU3MOB U €€
OTHOCHUTEIbHOCThY», «Kputepuu Buga», « Bunsi-nBoiitnukm», «CTpyKTypa BUjaa B
npupoae», «Croco0sl Bupoobpa3zoBanusy», «I eorpadudyeckoe BUI000pa3oBaHme
TpEX BUIOB JAHJIBIIIEH», «IDKOJOTMYECKOE BHUI000pPA30BaHHE BHUJIOB CHHUI,
«ITomurmonasr pacteHuiy, «KamycTHO-penedHbIid THOPHITY .

OOGopynoBanue: repoapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Yydesia MTHIT |
3Bepel ¢ TpUMepaMU Pa3IMYHBIX TMPUCTIOCOOJCHHM, Yydela NTHIl U 3Bepei
pa3HBIX BHUAOB, TepOapuM pacTeHWd OJM3KHX BHIO0B, 0OPa30BaBIIMXCS
Pa3IMYHBIMH CITOCOOaMMU.



JlabopaTopHass padora «BbIsiBIeHHE HW3MEHUYMBOCTU Yy OCOOEW OJHOTO
BUJIA».

JlabopaTtopHnas  pabora  «llpucnocoOneHus oOpraHMsmMoOB U HX
OTHOCHTEJbHAs LUEIECOOOPA3HOCTDY.

Jlabopatopnass paGora «CpaBHeHHE BHUIOB MO MOPQOIOTUIECKOMY
KPUTEPUIO».

Tema 3. Makpo3Bo1101{UA U €€ pe3yJIbTAThI

Meroapl u3yueHuss MakpolBooLMH. [laneoHTONOTHUECKHE METO/bI
uzydenus: oBomonuu. [lepexogusie Gopmbl U (QUIOTEHETHUECKHE PSAbI
OpPTraHU3MOB.

buoreorpadpuueckue meroasl m3ydeHus sBoJrouuu. CpaBHeHHE (UIOpHI U
(dayHpl MaTepukoB M OCTpOBOB. buoreorpaduueckue obmactu 3emiu. Busbl-
SHIEMHKH U PEJTUKTHI.

OMOpPHOJIOTUUECKUE U CPABHUTEIHLHO-MOP(OIOTHYECKUE METOIbl U3yUEHUS
ABOMIOIMM. ['eHeTnyeckne MeXaHWU3Mbl HBOJIOLUM OHTOTEHE3a W MOSBIICHUS
HBOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJOTrMYHBIE U  AHAJOTUYHBIE  OPTAaHBI.
Pynumentapubie  opranbl M araBuU3Mbl.  MOJEKYJISIPHO -TEHETUUECKUE,
OMOXMMHUYECKHE U  MaTeMarTuyecKHUe  METOJAbl  U3YYEHHs  DBOJIIOLIUU.
['omonornunbie reHbl. COBpeMEHHbIE METO/bl MOCTPOEHHUS (UIOTEHETUYECKHUX
JI€PEBBEB.

XpOMOCOMHBIE MYTaIlMH U 3BOJIIOLIMS T€HOMOB.

OO01me 3aKkOHOMEPHOCTH (TMpaBumIia) BOOIUU. [Ipunyun cmensvl QyHKyull.
HeoOpatumocTs »BoMIOIMKU. AfanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJTIOIUH.

JdeMoHCTpanuu

[Hoptpersl: K. M. bap, A. O. Kopanesckuii, ®. Mromep, J. ['ekkensb.

Tabmuupl 1 cxembl: «DUITOrEHETUYECKUM psifl JOMaIn», « APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»y, «Punnodure»y, «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3eMian», «Jpeld KOHTHHEHTOBY,
«Penuktb», «HauyanbHble CcTaauM SMOPUOHAIBLHOIO Pa3BUTHSI MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W AaHAJOTUYHBIE OpraHby, «PyaumeHTH»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI UENOBEKa M IMMMIIAH3e», «laBHbIE
HarpaBJICHUS HBOTIOIUNY, «O0I1IHEe 3aKOHOMEPHOCTH SBOJIIOLIUNY .

OOopynoBaHue: KOJUICKIIMW, TepOapuu, MYJSKHA HMCKOIMAEMBIX OCTaTKOB
OpPTaHU3MOB, MYJISIKU TOMOJIOTUYHBIX, aHATOTUYHBIX, PYAUMEHTAPHBIX OPTAaHOB U
aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. Ilpoucxo:xneHue U pa3BuTHE KU3HU HA 3eMJie

Hayunble rumoTe3pl NPOUCXOXKACHUA KU3HU Ha 3emie. AOWoreHes u
na"Hcriepmusi. JloHayuHbIE MPEACTABICHUS O 3apPOKIACHUN KU3HH (KPEAITUOHU3M).



['MnoTe3a MOCTOSTHHOTO CaMO3apOKIACHUS )KU3HU U €€ onpoBepKeHue onbiTaMu .
Penu, JI. Cmanmanmanu, JI. [actepa. [IponcxoxaeHne ®uU3HA U acTPO OMOJIOTHS.

OcHoBHbIE JTaIbl HEOPTaHUYECKOU HBOJIIOLUU. [Inanerapnas
(reosiorudeckast) JBOIONMS. XHWMHUYECKas OHBOIONUSI. AOHOTEHHBIM CHUHTE3
OpraHmyeckux BewecTB M3 Heopranmdyeckux. Omeit C. Mwmwiepa u I'. HOpu.
O6pazoBanne mnoiauMepoB u3 MoOHOMepoB. KoauepBarHas runoteza A. W
Omnapuna, runoresa nepBuyHOro OyinpoHa JIx. XomneliHa, TeHeTUUYeCKask TUIIOTe3a
I'. Mémnepa. Pu6o3zumbr (T. Yek) m rumoreza «mupa PHK» V. I'mnbepra.
®opMupoBaHuEe MEMOPAH U BO3HUKHOBEHHUE MTPOTOKIIETKH.

HUctopua 3emum m Mmeronsl €€ wu3ydeHus. lickomaemble OpraHnyeckue
octarku. l'eoxpoHonorus u e€ Meroabl. OTHOCUTENBbHAasE U a0COJIOTHAs
reoXpoHOJIOTHs. ['€0OXpOHOIOTHUYECKAs IIKAIA: 30HBI, APbI, IEPUOIBI, IOXH.

HauvanpHble aTambl opraHudyeckon 3Bosouuu. llosiBieHume u 3BOOLHA
NEPBBIX KJIETOK. DBOMIOIMS MeTabosau3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIEHKHN KaK aHAJIOT MEPBbIX HAa 3eMJle COOOIIECTB.
CrpomarosmTsl. [IpokapruoTel U 3yKapHOTHI.

[IpoucxoxaeHue sykapuoT (CUMOUOTEHES ). DBOJOLUOHHOE MMPOUCXOKICHHUE
BUpPYCOB. IIpOHMCXOXKJIE€HHE MHOTOKIETOYHBIX OpPTraHU3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBI€ 3Tallbl 3BOJIIOLIMK BBICIIMX pacTeHU. OCHOBHBIE apOMOP(O3bI
pacrenui. Bpixon pacreHuii Ha cyuly. llosiBieHue CIIOpOBBIX pacTEHUU W
3aBoeBaHne UMM cymm. CeMeHHble pacTeHus. [IponcxokaeHue IBETKOBBIX
pacTeHui.

OCHOBHBIE ATalbl 3BOJIOLUUU KUBOTHOTO MHUpa. OCHOBHbIE apoMOpP(O3bI
XKUBOTHBIX. Benackaa ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TumoB. [lepBbie XOpa0BbIE KUBOTHBIE. JKHU3HB B BOJI€. DBOJIIOIMS TO3BOHOYHBIX.
[Ipoucxoxaenne ampuodbuii u pentwmid. [IpoucxoxaeHrue MICKONUTAOMUX U
ntutll. [lpunnun xmodeBoro apomop@o3za. OcBoeHHE OECO3BOHOYHBIMU H
MMO3BOHOYHBIMH )KUBOTHBIMHU CYIIH.

Pa3zButne xu3HuM Ha 3emie MO 3paM M IEpPUOJaM: apXel, MPOTEpO30il,
najeo30i, Me3030H, KaiHo30#. OOmas XapakTepUCTHKa KJIUMara u
reoJIOTHYecKuX mnporeccoB. llosBieHne U pacuBeT XapakTEPHBIX OPTAHU3MOB.
VYrrneobpazoBaHue: €ro yCaoBus U BIUSHUE Ha Ta30BbIi COCTaB aTMOC(dEpHI.

MaccoBbi€ BBIMUPaHUSI — IKOJOTHYECKHAE KPU3UCHI ITpouuioro. [lpuunnsl n
CJIEICTBHAS MacCOBBIX BbIMUpaHHWil. COBPEMEHHBIN 3KOJOTHUYECKUN KPHU3HUC, ErO
ocobennoct. [Ipobrema coxpaneHus: 6nopazHooOpazusi Ha 3eMiie.

CoBpeMeHHas cuctema opraHmyeckoro mupa. IlpuHuunel knaccudukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTraHU3MOB.

JeMoHCcTpauuun



[loptpersr: @. Penn, JI. Cnautanuany, JI. Iactep, . Y. Meunukos, A. N.
Omnapun, [x. Xonneiin, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuibl u cxembl: «Cxema onbita @. Peqny», «Cxema onbita JI. [lacTepa nmo
U3YYEHUIO CcaMo3apoaeHus xku3Hu», «Cxema ombita C. Musiepa, I'. FOpuy,
«DTanbl  HEOPTAHMYECKOW  IBOIOLUWY», «l'€0XpOoHOJIOrHYecKas — IIKaay,
«HauanmbHble 3Tanbkl OpraHUYecKou 3BoJIoIMNY, «Cxema 00pa30BaHUs dYKAPUOT
nyTéM cuMOuoreHeza», «Cucrema XKUBOW HpUPOAbD», «CTpOEHHE BHpYCa»,
«Apomopdo3bl pacteHuit»y, «PuHMOPUTEY, «OMHOKIETOYHBIE BOJOPOCINY,
«Muorokierounsle Bogopocan», «Mxwm», «llanopotHukmn», «l'omocemeHHbIe
pacteHus»», «OpraHbl UBETKOBBIX pacTeHUid», «(Cxema pPa3BUTHUS KUBOTHOT O
Mupa», «Apomopdo3bl KUBOTHbIX», «lIpocteiiimey, «KueuHONOTOCTHBIEY,
«IInmockue YEepBUY, «YneHHUCTOHOTHEY, «PBIOEIY, «3EMHOBOIHBICY,
«IIpecmpikaronmecs», «lItnupy, «Mnekonuraromme», «Pa3Butue XU3HU B
apXENCKOU 3pe», «Pa3zBUTHUE KU3HU B IPOTEPO30UCKOM 3pe», «PazBuTue KU3HU B
Majaeo30MCKoM apey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE KU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAs CUCTEMA OPTaHUYECKOTO MUPa.

OOGopynoBanue: repOapuyd pPacTEHU PA3IUMUYHBIX OTAEIOB, KOJUICKIIMU
HAaCEKOMBIX, BJIAYKHBIE Mpenaparsl >)KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
WUTJIOKOKHUX, CKEJNEThl IM03BOHOYHBIX JKMBOTHBIX, 4Yydela NTUIl U 3BEPEH,
KOJUIEKIIMM OKaMEHEJIOCTEM, MOJE3HBIX HCKOMAEMbIX, MYJBSKH OPTraHHUYE€CKHUX
OCTAaTKOB OPTaHU3MOB.

Bupryaabnas Ja0oparopHass padora «MojaenMpoBaHue — ONBITOB
Mwinepa—tOpu o u3ydueHnto aOMOT€HHOTO CUHTE3a OPraHuYeCKUX COSTUHEHU B
NepBUYHOMN aTMOChepey.

JlabopaTopHass padora «l3ydeHHe M ONHUCAHUE HUCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «l3ydeHue ocoOEHHOCTEH CTPOEHUS pPaCTEHUU
Pa3HBIX OTIETIOBY.

IpakTnyeckas padora «M3yuenrne ocCoOOEHHOCTEH CTPOCHHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxo:xaeHue 4eja0BeKa — aHTPONOIeHe3

Paznensl u 3aiaum anTpomnosiorur. MeTo1bl aHTPOIIOJIOTHH.

CraHOBJIEHHME TPEACTABJICHUN O MPOUCXOXKICHUM YesIOBEKa. Pelnruo3nbie
B033peHUsI. COBpEMEHHBIE HAYYHbIE TCOPUH.

CX0/1CTBO U€elIOBEKA C AKUBOTHBIMU. CUCTEMATUUYECKOE IMOJIOKEHHUE YEJIOBEKA.
CBuueren,cTBa  CXOJCTBAa  4YE€JIOBEKA C  JKMBOTHBIMU:  CPABHUTEIBHO-
Mopdosorudeckue, AMOPHOJIOTHIECKHE, (bU3M0JI0T0 -OMOXUMHYECKHUE,
noBeaeHYeckue. OTIuYMs YeloBeKa OT )KUBOTHBIX. [IpAMOX0kKAEHNE U KOMILIEKC



CBSI3aHHBIX C HUM IIPU3HAKOB. PazBuTHE TOJIOBHOTO MO3Ta U BTOPOM CUTHAIBHOU
CHUCTEMBI.

JBmxymme cuibl ((hakTopbl) aHTPOTIOTEHE3a: OMOJIOTUYECKUE, COLAIbHBIE.
CooTHo1eHrne OMOJIOTHYECKUX U COLMATIbHBIX (PAKTOPOB B aHTPOTIOTEHE3E.

OCHOBHBIE CTaUU AHTPOIIOreHe3a. PaHHME 4yenoBeKoOOpa3Hble 00E3bSHBI
(MPOKOHCYJIBI) U PAaHHKE MOHTUIbI — OOILME MTPEAKU YET0BEKOOOPAa3HBIX 00€3bsH U
JroAe. ABCTpAJIONUTEKH — JBYHOTHE MPEIKH JIOAEH. YeloBEK yMenblid, IEPBBIE
U3TOTOBJICHUS OpyAuM TpyZAa. UesnmoBek NpsIMOXOASIIMM U NIEPBBIN BBIXO JFOAEH
3a mpexensl  Adpuxu. Yenmoek reinenbOeprckuit — oOmmii  mpenok
HEaHJIEPTAILCKOIO YEIOBEKA M YEJOBEKA Pa3yMHOI0. YenoBeK HeaH1epTaabCKUn
KAaK BHJI JIFOAEH XOJIOJHOTO Kianmara. YernoBeK pa3yMHbIM COBPEMEHHOTO THIIA,
JIEHUCOBCKUM YENOBEK, OCBOECHHWE KOHTHMHEHTOB 3a mpenaenamu AQpuKH.
[laleoreHeTrnka U MajJeoreHOMMKA.

DOBOJIIOLMSI COBPEMEHHOTO 4enoBeka. EcTecTBEHHBIM OTOOP B MOMYJISALMIX
yesoBeka. MyTanmoHHbIA mpouecc U noaumopdusm. [omynsiiiMOHHbIE BOJIHBI,
npeiid reHoB, Murpanus U «3PQGEeKT 0CHOBATENS» B MOMYJSLUAX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue packl. [lomatne o pace. bonbime pacel: €BponeouIHas
(eBpasmiickas), aBCTpaJO-HErpoOMJHAsA  (PKBAaTOpUAIbHASA),  MOHIOJIOMHAS
(a3marcko-amepuKkaHckas). BpeMs u myTu pacceneHus 4YelnoBeKa IO IUIAHETe.
EnuHcTBO  yenoBeueckux pac. HayyHas HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucnoco6IeHHOCTh YeNoBEKa K Pa3HbIM YCJIOBUSM OKPYKAIOIIEH Cpenbl.
Brusinne reorpaduueckoit cpeasl U apelidpa reHoB Ha MopdoJoruro u
(bU3NOJIOTHIO YeNIOBEKa.

MexaucuuiiMHapHele  MeToAbl B (u3uueckod  (OMOJOTHUYECKOiN)
AQHTPOMOJIOTUU.  ODBOJIIOIMOHHAS ~ AHTPONOJIOTUS W NAJICOAHTPOIOJIOTHA
YEJIOBEUYECKUX MOMYJSUnid. broconuaibHble HCCAeT0BaHUs IPUP OJIbl YEIOBEKA.
HccnenoBanne KO3BOJIOUMN OMOJIOTMUYECKOTO U COLUAILHOTO B YEJIOBEKE.

JeMoHCcTpanun

Iloptpersr: Y. JapBun, JI. Jluku, 4. S. Porunckun, M. M. I'epacumos.

Tabmuipl 1 cxeMbl: « MeTo1pl aHTPOTIOIOTUINY, « [ 0JIOBHOM MO3T YEIOBEKa,
«YenoBekooOpaszHbie 00€3bsiHBDY, «CKeNer 4YeloBeKa U CKEJeT IIMMIIaH3e»,
«PyauMEHTBI U aTaBU3MbD», « JIBHKYIIIE CHITBI aHTPOTIOTEHE3 A, « DBOJIIOLIMOHHOE
JIPEBO  4YEJNOBEKa», «ABCTpalonuTek», «YemoBek  yMemnbli», «Yenosek
MPSIMOXOAIINI, « [leHncoBckuii uenoBek» « Heanaeptanbiply», « KpoMaHLOHIED),
«IIpenku yenoBekay, «ITamnbl IBOJOLUNN YEIOBEKa», «Packl yenoBekay.

OOGopynoBaHue: MyJSDKA OKaMEHENIOCTEH, TMPEIMETOB MaTepHalIbHOM
KyJIbTypbl TPEIKOB YeJoBeKka, penpoaykuuud (dororpadum) kapTuH C
MHA(OJIOTHIECKUMU W OHUOJICHCKMMHU CIOKETaMU TMPOMCXOXKICHUS YEIOBEKa,



¢doTorpadun HaxX0 10K UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIENb
yepena 4YejuoBeKa M 4epena IMMIAaH3€, MOJENb KHCTH YEJIOBEKa M KHUCTHU
IIMMIIaH3€, MOJIEIIM TOPCA MPEAKOB YEIOBEKA.

JlabopaTtopHass pabora «l3ydeHue 0ocoOEHHOCTEH CTpOEHHUS CKejeTa
YEJI0BEKA, CBA3AaHHBIX C IIPSAMOXOKICHUEM).

IIpakTnyeckas padora «l3ydeHue 3K0JIOrnYECKUX aanTauui YeI0BEKay.

Tema 6. JDkosormsi — Hayka O B3aMMOOTHOULICHHMSAX OPraHM3MOB W
HAIOPraHU3MEHHBIX CHCTEM € OKPY/KAIOIIEH cpeaoi

3apoxaeHue U pa3BuUTHe 3KoJiorud B Tpyaax A. I'ymGonbara, K. @. Pynbe,
H. A. Cesepuona, 3. I'ekkensa, A. Tencim, B. H. CykauéBa. Pa3nensl u 3anaun
9KOJIOTUM. CBSA3b IKOJOTHH C APYTUMHU HAYKAMM.

Meroasl 3kosioruu. IloneBbie HaOMOIEHUS. DKCHEPUMEHTHl B 3KOJIOTHU:
OpUpOAHbIE W JabdoparopHble. MojenupoBaHue B SKOJOTUH. MOHUTOPHHT
OKPY>KaroIIel Cpe/ibl: JOKAIbHBIN, pETUOHATBHBIN U TJI00aIbHBIM.

3Ha4eHUE DHKOJOTMYECKMX 3HAHUWM JUI1  4YeNOBEKa. JKOJOTHYECKOE
MHPOBO33pEHHUE KaK OCHOBA CBS3€W YEIOBEUYECTBA C MpUpoaor. PopMUpOBaHUE
DKOJIOTUYECKOU KYJIbTYpPhI M 3KOJIOTHYECKOM IPaMOTHOCTH HACEJICHUS.

JdeMoHCTpanun

[Hoptpetsi: A. I'ym6oabarT, K. ®@. Pynse, H. A. CeBepuos, 3. 'ekkens, A.
Tencin, B. H. Cykaués.

Tabmnel u cxeMbl: «Pa3gensl skonorum», «MeToabsl dKojaorumny, «Cxema
MOHHUTOPHHIA OKPYKAKOLIEH CPEABI».

JlabopaTtopHass  padora «M3ydeHne  METOJOB  3KOJIOTHUYECKHX
HUCCICIOBAHUIN .

Tema 7. Opranusmsl U cpeaa o0OMTAHUSA

Oxosorudeckue GakTopbl U 3aKOHOMEPHOCTH uX AeiicTBus. Kinaccudukanus
HKOJIOTUYECKUX (PAaKTOPOB: a0MOTHUECKUE, OMOTUYECKHE, aHTpOTNoreHHbie. O01ue
3aKOHOMEPHOCTH JEHCTBUA 3KoJOoTHUYecKux ¢aktopoB. [IpaBmino munumyma (K.
[Inpenrens, 0. JInOux). TomepanTHOCTb. DBPUOMOHTHBIE M CTEHOOWOHTHBIE
OpTaHU3MBl.

Abuotnueckue (akropel. CBer Kak skojornueckuil ¢akrop. JlelicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CHEKTpa Ha OPTaHU3Mbl. DKOJOTUUECKHUE TPYIIIbI
pAacTeHHI M JKMBOTHBIX II0 OTHOIIEHWIO K cBeTy. CUrHaibHas poJib CBETA.
DOoTOTIEPUOIU3ZM.

Temneparypa kak skonormdeckuil (axtop. JleiicTBue TemmepaTypbsl Ha
opranu3Mbl. [IOMKHIIOTEpPMHBIE © TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.



Brnaxnocte kak skosorudeckuit ¢axtop. Ilpucmocobmnenust pacteHuit k
nojjiep>kanuto BogHoro Oananca. Knaccudukanusi pacTeHuil Mo OTHOIICHHIO K
Boje. [IpucrocobieHnst ;kUBOTHBIX K M3MEHEHHIO BOJIHOTO PEXHUMA.

Cpenbl oOuTaHus OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAS,
rIyOWHHAsE ~ TOJAMOYBEHHas, BHYTpUOpraHu3MeHHas. DU3HUKO-XUMHUYECKHe
O0COOEHHOCTH cpen obuTanuss opraHu3sMoB. [IpucnocoOneHus OpraHu3MOB K
KHU3HU B Pa3HbIX Cpeaax.

buonoruueckue putmbl. Buemmue u BHyTpeHHHE puTMbl. CyTOUYHBIE U
roauyHeie puTMbl. [IpucnocoO6IeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM
YCJIOBHM )KU3HMU.

Kusnennsie @opmbl opraHu3mMoB. [loHsTHE O KU3HEHHON Qopme.
XKuznenusie POPMBI pacTEHHIA: 1€PEBBS, KYCTAPHUKHU, KYCTAPHUUKU, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: TUAPOOUOHTHI,
reoOnOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnyeckue  ¢axtopbl.  Buasl  OMOTHMYECKMX  B3aUMOJCHCTBUIL:
KOHKYPEHIIMSI, XUIIIHUYECTBO, CuMOM03 U ero ¢popmel. [lapaszurusm, koonepanus,
MYTyaJu3M, KOMMEHCAINU3M (KBapTUPAHTCTBO, HaxJeOHn4YecTBO). Herpoduueckue
B3auMOJICUCTBUsA  (Tommyeckue, ¢opuyeckue, ¢dadpuyeckue). 3HAYCHUE
OMOTUYECKMX B3aMMOJICUCTBUM [l CYIIECTBOBAaHHUS OpPTraHU3MOB B Cpele
oburtanusi. [[puHIMI KOHKYPEHTHOTO MUCKIIFOYEHUSI.

JdeMoHCcTpanumn

Tabmuupl U cxembl: «Dkojoruyeckue (Qakrope», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», « TemnokpoBHbIe
KUBOTHBIE», «XOJOJHOKPOBHBIE >KMBOTHBIE», «DHU3MOJIOTHYECKUE aJanTaluu
KHUBOTHBIX», «Cpenbl O0OWTaHUS OpraHu3MoB», «buojorudeckue pUTMBDY,
«Kuznennole ¢Gopmbl  pacTeHMiD», <«OKu3HeHHbIE (OPMBI  KUBOTHBIX,
«KoCcHUCTEMA IMPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMA XBOMHOTO Jiecay, «Llenu
nuTaHus», «XumHudectBoy, «llapazutuzmy», «Koukypenimsa», «CumOno03»,
«KomMeHcamzmy.

OOGopynoBaHue: repbapuu pacTEHUNW W KUBOTHBIX, MPHUCIOCOOJIEHHBIX K
BIMSIHUIO PA3JIMYHBIX DKOJIOTHUECKUX (aKTOpOB, repOapuu CBETOIIOOMBBIX,
TEHEIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUMN, CBETOJIOOMBBIC, TEHEMOOWBHIEC U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHUs], repOapuu U KOJUIEKIIMU TEIUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHU, Yydena MTUIl U 3Bepeit, repbapuun
pacTeHuil, OTHOCSIIMXCS K rurpoduram, kcepoduram, mezoduram, KOMHATHBIC
pacTeHusl JaHHBIX T'PYII, KOJUICKIIMHU KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpeaax,
repOapuy M KOJUIGKIIMM PACTEHUH U IKUBOTHBIX, OOJaJalOUMX YepTamu
MPUCIIOCOOJEHHOCTH K CE30HHBIM W3MEHEHHUSM YCIOBUW KHU3HM, repbapuu u



KOJUIEKIMU PACTEHUA M KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUIEKLIUU
KUBOTHBIX, y4AaCTBYIOIIHMX B PA3IMYHBIX OMOTUUECKUX B3aUMOICHCTBUSIX.

JlabopatopHass pabora «BbisBieHHe NPHUCTOCOOJICHUN OPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopatopHass pa6ora «BbigBieHHEe NPHUCTOCOOJICHUN OPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPBI».

JlabopatopHass pabora «AHaTOMUYECKHE OCOOEHHOCTH pacTEHUIl U3
pPa3HbIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUIOB U MOIMYJISIIIAN

OKOJIOTUYECKHAE  XapakTEepUCTUKH  nonmyysinuu.  llomymsnms — kak
OunoJsiornueckas cucteMa. Posib HEOJHOPOAHOCTH Cpenbl, (pu3nyeckux 0apbepoB U
0oco0eHHOcTel OMOI0TUY BUJIOB B (POPMUPOBAHUH POCTPAHCTBEHHON CTPYKTYPHI
nonyysinuii. OCHOBHBIE TIOKA3aTENIM MOIYJBLUU: YHUCJIECHHOCTh, IUIOTHOCT,
BO3pPAaCTHAas M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALUS.

DKojorudeckas CTpykrypa nomyssinud. OneHKa YUCICHHOCTH TOITYJISLHH.
JvHamuka nomysisiuuMy U €€ peryisuud. buoTudeckuii moTeHuMan MOMYJISLIUN.
MoaenrpoBaHue AMHAMUKY MOIMYJSIIUU. KpuBbIe pocTa YMCIEHHOCTH OIS LIMH.
KpuBbie BbDKMBaHMsI. Perynsuusi 4HUCIEHHOCTH MOMYJSUUN: poJib (HaKTOPOB,
3aBUCSILMX U HE 3aBUCSIIUX OT IUIOTHOCTU. DKOJIOTUUECKUE CTpATeru BUAOB (I- U
K-cTparerun).

[lonsitue 00 skonormyeckoi Huie Buaa. MectooOuranue. MHOTOMeEpHas
Mozaenb 3kojormyeckon Humm Jx.M. XarumHcoHa. Pa3mepbl 3KOJIOTMYECKOU
Hu. [loTeHnnanbHas U peann3oBaHHas HULIM.

Bun kak cucrema momyisinuil. Apeansl BUAOB. Buabl M UX JKU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTM TMOBEACHUS M MHIpPAlMiA >KUMBOTHBIX. buonornueckue
WHBA3MHU YY>KEPOJIHBIX BUIOB.

JleMoHCTpanuu

IToptper: [Ix. M. XaT4uHCOH.

Tabmuupl U cXeMbl: «DKOJOTUYECKHE XapAKTEPUCTUKHU TOMYJISLIUNY,
«IIpocTpaHCTBEHHAass CTpyKTypa MNONYJSALUN», «Bo3pacTHble NOUpaMUAbI
nonyysinun», «CKOpPOCTh  3aceleHHs TMOBEPXHOCTH 3EMJIM  pa3IMYHbIMU
opranuzmMammn», «Mogenp 3xosiorndeckor Huum k. M. XatuuHconay.

OOGopynoBaHue: repOapun pacTeHUN, KOJUICKIIUN KUBOTHBIX.

JlaGopaTopnasi pabora «lIpucmocoOneHuss ceMsSH pacTeHUU K
PacCENCHUIO.

Tema 9. Ikoa0rust cO001IECTB. IKOJOTHIECKHE CUCTEMBbI.



CoobmiectBa opranu3moB. buonenoz u ero ctpykrypa. CBA3U MEXIy
opraHu3Mamu B OHOIIEHO3E.

Oxocuctema kak oTkpbiTag cuctema (A. Jx. Tencin). OyHKIMOHATIbHBIE
OJIOKM OpPTraHU3MOB B DKOCHCTEME: MNPOJYLEHTbI, KOHCYMEHTbHI, PEIyLIEHTHI.
Tpoduueckue ypoBuu. Tpoduueckue 1enu u ceTd. AOHOTHUECKHE OJIOKU
skocucteM. [louBbl 1 WiTbl B 3KOcHcTEMax. KpyroBopoT BeniecTB 1 NOTOK 3HEPTUU
B SKOCHCTEME.

OCHOBHBIE  TOKa3aTelnd HKOCHUCTEMBI. buomacca W IPOIYKIMS.
DKOJIOTUYECKHE TUPAMUIBI YHCET, OMOMACcChl M SHEPTHH.

Hunamura sxocucmem. Kamacmpoghuueckue nepecmpoiixu. @uykmyayuu.
HanpapneHHble 3aKOHOMEpPHBIE CMEHbI COO0UIECTB — cykueccuu. [lepBuuHbie U
BTOPUYHBIC CYKIIECCCUM M WX MPUYUHBI. AHTPOINOTE€HHbIE BO3JCUCTBUS Ha
cykueccuu. KiimmakcHoe coobuiectBo. buopaznoodbpasue v mosHoTa Kpyropopora
BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOILECTB.

[IpupoiHbIe 3KOCUCTEMBL. IKocucmembl 03€p U peK. IKocucmemvl Mopeu u
OKeaHos. IKocucmemvl MYHOP, 1€co8, Cmenell, nyCmbvlitb.

AHTpPONIOTEHHBIE JIKOCUCTEMBI. ATrposKocucTemMa. ArporeHo3. Pazmuuus
MEXy aHTPOIOTEHHBIMU U MPUPOTHBIMH IKOCUCTEMAMHU.

Ypboskocuctempl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas
bnopa u dayna. CuHaHTpomu3aiusi ropojickoi (aynel. buonoruueckoe u
X0351iCTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOAEHCTBUN OPraHU3MOB B
sKocucTeMax. Ponb KackadHo2o s¢ghgexma u 8u008-30upuxamopos (Kirouesvix
8U008) 8 ¢hynkyuonuposanuu sxocucmem. llepeHOC SHEPTUM U BEIIECTB MEXKITY
CMEXHBIMH SKOCUCTEMAaMHU. Y CTOMYMBOCTb OPraHU3MOB, OMYJISIIIUN 1 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIMOTEHHBIX BO3/ICUCTBHIA.

Mexanusmol 8030elicmeusi  3a2pA3HEHUll  pPA3HbLIX — MUNO8  Ha
CYOOp2aHU3IMEHHOM, OpP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM VP OBHSX,
OCHOBbl ~ IKONIO2UYECKO20 ~ HOPMUPOBAHUSL  AHMPONO2EHHO20 — B030€liCMBUs.
MeTtoa0510Tusi MOHUTOPHUHIa €CTECTBEHHBIX U @AHTPOIIOTE€HHBIX 3KOCUCTEM.

JdeMoHCcTpanuun

[Toptper: A. JIxx. Tencmu.

Tabmuupr w  cxembl:  «CTpykTypa  OWOIIEHO3a», «IKOCHCTEMA
HIUPOKOJUCTBEHHOTO Jieca», « IKOCUCTEMA XBOMHOTO Jieca», « DyHKIIMOHATbHbBIE
TPYIIBI OPraHu3MOB B 3KocucTeme», «KpyroBopoT BelleCTB B IKOCHCTEMEY,
«Ilenn muTanus (macTOUIIHAS, JETPUTHAS )», « IKOJIOTHYECKAs TUPaMUJIa YUCEID»,
«IKoJIoTHYeCKasi mupaMuia 6MomMacchly», « IKOJOTUYecKasi MUpaMuia SHEPTU U,
«O6pazoBanue 0os0Tay, «IlepBuuHas cykueccus», «BoccTaHoBIeHHE Jeca mocie



oXxapa», «I9K0ocucTeMa 03epa», « ArpoueHos», « Kpyropopor BewmecTB U MOTOK
SHEPTHH B arporieHo3e», «lIpumepsl ypOoskocuctem.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMU HACEKOMBIX, Yy4erna MTHUI] U
3Bepel, repdapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHUNA, aKBapUyM KaK MOJIeb
HKOCHUCTEMBI.

IIpakTHyeckas padora «3yuenue u onrcanre ypOOIKOCUCTEMBDY.

JlabopaTtopHass paGora «I3yueHue pa3HOOOpa3us MEIKUX MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX 3KOCUCTEMAX).

IKcKypeust «DKCKypCcUs B TUIIMYHBIA OHOTeo1eHo3 (B 1yOpaBy, Oepes3HsiK,
€JIbHUK, Ha CYXOJOJIbHBINA WM MIOWMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKCKYpeHst «DKCKYpCHs B arpodKOCUCTEMY (Ha IOJI€ WM B TEIUIMYHOE
XO3SICTBO)».

Tema 10. buocdepa — rirodanbHast IKocHucTEMA

buocdepa — oOwennaHerapHas 00o0j04yka 3€MilM, TJ€ CYLWECTBYET WM
CyILECTBOBaJA *U3Hb. Pa3BuTHE NpeacraBineHnii o buocdepe B Tpynax 3. 3rocca.
VYuenue B. U. Bepnanckoro o ouocdepe. O6mactu 6nocdepoi u e€ coctas. XKupoe
BEIIECTBO OUochephl U ero GyHKIUH.

3aKkOHOMEPHOCTH cyliecTBoBaHus 6uocdepbl. OcobeHHOCTH OnoCchephl Kak
ro0anbHOM SKOcUcTeMBI. JluHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEUIECTB U OMOTre0OXUMHUYECKUE HUKIBI (Yriiepoaa, a30Ta). PUTMUYHOCTD SIBJICHUMN
B Onocdepe.

3oHanbHOCTL Oumochepnl. [lonsitue o Ouome. OCHOBHBIE OHMOMBI CYIIIU:
TYHJpa, XBOMHBIE JIeCa, CMEIIaHHbIE U IUPOKOJIUCTBEHHbBIE JIECa, CTEIH, CABAHHBI,
MYCTBIHU, TPOTTUYECKHUE JIECA, BBICOKOTOPHS. KiluMart, pacTuTenbHbINA U AKUBOTHBIN
MUp OMOMOB CYIIH.

CtpykTypa 1 QyHKIUS KUBBIX CUCTEM, OIICHKA UX PECYPCHOIO MOTEHIIMAA U
ounochepHbIX QYHKIMMN.

JdeMoHCcTpanuun

[Toptpersl: B. . Bepnanckuii, J. 31occ.

Tabmuuer u cxembl: «I'eochepsl 3emmm», «KpyroBopoT a3ota B mpuUpoey,
«KpyroBopot yriepona B mpupoie», «KpyroBopor kuciopoaa B MpUPOAE»,
«KpyroBopot Bojbl B nmpupoje», « OCHOBHbIE OMOMBI cylmy, «Kimmatnueckue
nosica 3emum», « Tynapay, «Tairay, « Cmenansslii jiec», «I1IMpoKOJIMCTBEHHBIH
necy, «Crenby, «CaBanHay, «IlyctbiHsy, « Tponuueckuii jgecy.

OOGopynoBaHue: repoapuu pacTEHUH pa3HbIX OMOMOB, KOJUIEKIIUN )KUBOTHBIX.

Tema 11. YesioBek 1 OKpyxkaOUIas cpeaa

DKOJIOTHYECKHE KPH3UCHl M WX TpUYMHBL. Bo3aeiicTBue uenoBeka Ha
ouocdepy. 3arpsisHeHHMe BO3IYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE



BOJHOU cpeapl. OxpaHa BOJHBIX pecypcoB. Paspymenne nousbl. OxpaHa
NIOYBEHHBIX pecypcoB. MI3MeHeHue KinumMara.

AHTpPONOreHHOE BO3JEICTBUE HA PACTUTENbHBIM U )KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOIO U JKUBOTHOrO MHpa. OCHOBHBIE NMPUHLHUIIBI OXPaHbl MPUPOJIBIL.
Kpacubie kuuru. Oco6o oxpansemble mpuponnsie Tepputopuun (OOIIT).
borannueckue cagpl U 300J0TUYECKHUE MTAPKH.

OCHOBHbBIE NPHUHLHUIIBI YCTOMYUBOIO PA3BUTUS YEIOBEUECTBA U MPHUPOJIBIL.
PannoHanbHOE€  NPUPOAONOJIL30BAHME U COXPAHEHUE  OHMOJIOTMYECKOTO
pazHooOpaszust 3emuy. OOIIME 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €ro BEpOSTHbIC OCIEACTBUS.

Pa3Butue MeTOOB MOHUTOPUHIA PA3BUTUSL OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocoepezarowjei u
KOHKYPEeHmMOocnocobHot suepeemuxe. buonocuueckoe paznooopasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemol, obecneuusarowue O0OCmMyn K
uHgopmayuu no COCMoAHUIO OMOENbHbIX 6Uu008 U IKkocucmem. (OCHOBbL
aKopeadbunumayuyu dKocucmem U Ccnocooog 060pvObl ¢ OUONOBPENCOEHUIMU.
Pexoncmpykyus mopckux u Ha3emMHvlx IKOCUCHEM.

JdeMoHCTpanun

Tabmuupl u  cxembl: «3arps3HeHue  arMocdepb», «3arpsi3HEHUE
ruapocdepsy, «3arpsi3HeHue mnouBb», «llapHukoBelil 3PPexTy, «Ocobo
OXpaHsieMble PUPOJHBIE TEPPUTOPUNY», «MOIENH YyIPaBIIeMOTr0 MUP a.

O6opynoBanue: potorpaduu oxXpaHsieMbIX paCTeHUM U )KMBOTHBIX KpacHoi
kauru Pocculickoit denepanun, KpacHoi KHUTH peruoHa

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA «BHOJOI'US» HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpPeOOBAaHUSA K peE3ylbTaTaM OCBOCHUSA
o0yJarImuMHCsT TIPpOrpaMM CpEIHEro o0IIero o0pa3oBaHWsA: JHUYHOCTHBIE,
METanpeaMETHbIC U TIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS MTPOTPAMMBI 110 OHOJIOTHH
BBIJICJICHBI CIIETYIONIME COCTABIISIONIIE: 0CO3HAHUE O0YJaOIIMMHUCS POCCUHUCKOM
IPKIAHCKON HIEHTUIHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH
U CaMOOTPENEICHUI0, Haiuuue momusayuu K OOydeHHIO OHOJIOTHH,
yeneHanpasienHoe passumue BHYTPEHHUX YOEXKICHWN JIMYHOCTH HA OCHOBE



KJIFOYEBBIX LEHHOCTEM M HMCTOPUYECKUX TPAAULMN Pa3BUTUS OMOJIOTMYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOUIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMH, IPUCYLIMMU CHCTEME
OMOJIOTHYECKOTO OOpa3OBaHUs, Haauyue HNpPaABOCO3HAHUSL  DKOJOTUUYECKOM
KYJIbTYpBI, CHOCOOHOCMU CMAumyb LI U CTPOUTH KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE PE3YNIbTAThl OCBOEHUS IPOTPaMMBbI IO OMOJIOTHH J10CTUTAtOTCS
B E€IMHCTBE Y4Y€OHOM M BOCIUTATEIBHON NEATEIbHOCTH B COOTBETCTBUHU C
TPaAULMOHHBIMU POCCUNCKUMH COLMOKYIbTYPHBIMHU, ICTOPUYECKUMHU U JTyXOBHO -
HPABCTBEHHBIMHU LIEHHOCTSMH, MPUHSATHIMA B OOIIECTBE MpPaBWJIaMU U HOPMaMH
MOBEICHUSI U CIOCOOCTBYIOT MpOILIECCaM CaMOIO3HAHWS, CAaMOBOCIHUTAHUS U
CaMOpAa3BUTHsI, PA3BUTHUS BHYTPEHHEH IO3ULHMHM JIMYHOCTH, IATPUOTU3MA M
YBOXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TPyAa U CTapUIEMy MOKOJIECHHMIO,
B3aUMHOTO YBaXEHUs, OEpPEKHOrO0 OTHOILIEHHMS] K KyJbTYpPHOMY HACJIEIHUIO U
TPaAULMAM MHOTOHAIMOHAILHOrO Hapoaa Poccuiickon denepanuu, npupoae u
OKpYKarollleu Cpelie.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS Y4ueOHOro mnpeaMmera «buonorus»
JOJKHBI OTpaXkaTb TOTOBHOCTh M CIOCOOHOCTh 00YYaIOLIMXCS PYKOBO/IC TBOBATHCS
c(hopMHUPOBAHHON BHYTPEHHEH MO3UIMEN JUYHOCTH, CHUCTEMON LEHHOCTHBIX
OpHUEHTAlMil, TO3UTUBHBIX BHYTPEHHUX YOEXIEHUN, COOTBETCTBYIOLIMX
TPaJAULIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIMPEHHUE KU3HEHHOTO
ONBITA U ONBITA JAESITEIHHOCTH B MPOLECCE PEATU3ALMH OCHO BHBIX HaNpPaBJICHHM
BOCIIUTATEJILHOU JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOT0 BOCTUTAHMS:

c(hopMHUPOBAHHOCTH I'PAXKIAHCKON TO3UIIUK 00YUAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKUCKOTO OOIIECTBA;

OCO3HAaHME CBOUX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEW, YBa)KEHUE
3aKOHA U MTPaBOIOPSAKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW MAEATENHHOCTH MNPHU CO3JAaHUHU
y4€OHBIX MPOEKTOB, PEIICHUN Y4E€OHBIX U MO3HABATEIbHBIX 3a/1a4, BBHIMOJHEHUN
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENATh COOCTBEHHYIO TMO3ULMI0O [0 OTHOUICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €E;

YMEHHE YUYMUTHIBATh B CBOMX JCHCTBUSAX HEOOXOAMMOCTH KOHCTPYKTUBHOTO
B3aUMOICHCTBUS JIIOEH C pa3HBIMU YOXKICHUSIMH, KYJIbTYPHBIMU IEHHOCTSIMU U
COLHATIbHBIM IOJIO)KEHHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B NPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4yeOHbIX, IO3HABaTEIbHBIX M MCCIEAOBATEILCKUX 3aJa4, YBaKUTEIHLHOTO
OTHOIICHUS K MHEHHUIO OIIMOHEHTOB MNPHU OOCYXKIEHHWU CIOPHBIX BOIMPOCOB
OMOJIOTHUECKOTO COJACPIKAHUS;



TOTOBHOCTh K T'YMAaHUTAPHOM U BOJIOHTEPCKOM JAEATEILHOCTH;

2) IATPHOTHYECKOTO0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH POCCHUICKOU TPaXIaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA, YBAKEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEPEN
Ponunon, ropmoctu 3a cBOM Kpau, cBOWO PoauHy, CBOW SI3BIK U KYJIbTYpY,
MPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K IPUPOJHOMY HACJEINIO U IAaMSATHUKAM HPUPOIBL,
nocTuxeHuaM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CITIOCOOHOCTh OIICHMBAaTh BKJIAJI POCCHUUCKHX YUYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWOJOTHM, MOHWMAHUS 3HAYCHHWS OWOJIOTMM B TO3HAHWHM 3aKOHOB
MPUPOJIbI, B )KMU3HU YEJIOBEKA M COBPEMEHHOTO OOI1IeCTBa;

ujelHas yoexxJIEHHOCTh, TOTOBHOCTh K CIy)XKeHHMIO M 3amuTe OTeuecTBa,
OTBETCTBEHHOCTH 3a €ro CYyJbOY;

3) IyXOBHO-HPABCTBEHHOT' 0 BOCIIUTAHUSA:

OCO3HAHUE AYXOBHBIX LICHHOCTEW POCCUNCKOTO HAPOa;

c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TTOBEICHNUS;

CIIOCOOHOCTh OIIEHMBATHh CHUTYAI[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAITbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

OCO3HaHUWE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOWYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAUTENSIM, CO3JaHUIO CEMbU HA O CHOBE
OCO3HAHHOTO TMPUHATUS LIEHHOCTEHW CEMEWHOW KWU3HHU B COOTBETCTBUU C
TpaguusiMu HapoJ0B Poccuu;

4) 3¢TETHYECKOT0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOUYAs ICTETUKY ObITa, HAYYHOTO M
TEXHUYECKOT'O TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUH;

[MOHUMAHUE 3MOLIMOHAIILHOTO BO3JECUCTBUS KUBOU NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B PAa3HBIX BHUJIaX MCKYCCTBA, CTPEMIICHHE
MPOSIBISITh KAU€CTBA TBOPUYECKOM JINYHOCTH;

5) puznyeckoro BOCHUTAHUS, POPMHUPOBAHUS KYJbTYPbI 310POBbS U
IMOIUOHAJIBHOTO 0JIATOOTYUYNS:

MOHMMAaHUE W peanu3alys 3J0pOoBOro M 0Oe30macHoro oOpasza >KU3HH
(3mopoBoe  TMUTaHWE, COOIOACHHUE TUTHEHUYSCKUMX TpaBUI W HOPM,
cOaTaHCUPOBAHHBIM PEKUM 3aHITHH W OTABIXa, pEryJsipHas Qu3nIecKas
aKTUBHOCTh), OCEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UUYECKOMY U TICUXHUUYECKOMY 37J0POBBIO;

MMOHMMAHWE I1IEHHOCTH TMpaBUJl HWHAUBUAYATLHOTO M  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEACHUS B CUTYalIUAX, YIPOXKAIOMIUX 3J0POBBIO U )KU3HU JIIOICH;

OCO3HaHHWE TOCJICACTBUN W HETIPUATHS BPEIHBIX MPHUBBIYEK (YIOTPEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KypEHUS );



6) Tpy10BOIr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPY/ly, OCO3HAHKE IICHHOCTH MacTePCTBA, TPYI0TIOOHE;

FOTOBHOCTh K AQKTMBHOMW JEATEIIBHOCTH TEXHOJOTUYECKOW U COLHMATbHOU
HaMpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO ESITEIbHOCTD;

MHTEPEC K pas3iMyHbIM cdepaM npodhecCuoHaAIbHOMN JIeITeIbHOCTH, YMEHUE
COBEpIaTh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccu U peaTu30BHIBATH
COOCTBEHHBIE )KU3HECHHBIC TIJIAHBI;

FOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O W CcamM00Opa3OBaHUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS:

AKOJIOTUYECKH 1I€JIECOO00pAa3HOE OTHOIICHUE K MPUPOJIE KaK HCTOYHUKY
YKU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS,

MOBBIILIEHUE YPOBHS OSKOJIOTHYECKON KyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB M OIEHKU MX BO3MOXHBIX TMOCJEACTBUM JIJIst
OKPYKaroller CPeIbl;

OCO3HaHUE TI00aILHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed UxX
pelIeHUS;

CIIOCOOHOCTh HMCIIOJB30BaTh MPUOOpPETAEMbIE MPU H3YYECHUH OHOJIOTHUH
3HAHUSI U YMEHHUS TIPU peIIEHUU MpoOJieM, CBSI3aHHBIX C PaANUOHATIBLHBIM
MPUPOJOIOIb30BaHNEeM  (COOJIIO/ICHHE TIpaBWJI TOBEACHUA B  MPHUPOJE,
HanpaBJCHHBIX HA COXPAaHEHHE PABHOBECUS B DKOCUCTEMAaxX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHnochepsl);

AKTUBHOE HENPUATUE JEUCTBUW, MNPUHOCALIMX BpPEHd OKPYKAIOLIEH
MIPUPOJHON Cpelie, YMEHUE MPOTHO3UPOBATh HEOIArOMPUITHBIC IKOJOTUYECKUE
MOCJICACTBHS MIPEANIPUHUMACMBIX JICHCTBUI U TIPEAOTBpAIATh UX;

HATMYHUE PA3BUTOTO HKOJOTHUYECKOTO MBIITUIEHUS, SKOJIOTUIECKOM KYJIbTYPHI,
OTIBITA NeSATeIbHOCTH IKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATHCSI MU B IMO3HABATEILHOM, KOMMYHHUKATUBHOU U COLMAILHOM
MPaKTHUKE, TOTOBHOCTH K YUaCTHIO B MPAKTUY €CKOM JEATEIILHOCTH AKOJOTUUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUA:

c(hopMUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIECTBEHHOMW MPAKTUKH, OCHOBAHHOTO HA JUAJIOTe
KYJbTYp, CIOCOOCTBYIOIIErO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHNE SI3BIKOBOM W UYMTATEIhCKOW KYJIbTYpHl KakK CpEICTBa
B3aMMO/JICUCTBUS MEXY JFOAbMH U TIO3HAHUS MUPA;

MOHMMAaHUE CIEeMU(UKN OWOJIOTMM KaK HayKd, OCO3HaHUA €€ pPOoJHh B
GbOpMHUpPOBAHUHU PAITMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUM IEJI0C THOTO



IPENCTABICHUSI 00 OKpPYXalOIIeM MHUpPE KaK O €JUHCTBE NPUPOJbI, YEIOBEKA U
oOlecTBa, B IMO3HAHWUU MPUPOJHBIX 3aKOHOMEPHOCTEM M pEIeHUHd MpoOseM
COXpaHEHUs] IPUPOJTHOTO PABHOBECHSI;

yOeXIEHHOCTh B 3HAUMMOCTU OHMOJIOTHU ISl COBPEMEHHOM LIMBUIIM3AIIH:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTUS MEIUIUHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pElaTh PECYpCHbIE MPOOJIEMbl  Pa3BUTHSA
YeJI0BEUECTBA, MOUCKA MyTel BBIXOJa U3 TJI00ATbHBIX 3KOJOTUYECKUX MPOOIIeM U
obecrieueHusi NepexoJa K  YyCTOWYMBOMY  Pa3BUTHIO, PALUOHAIBHOMY
UCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB U (DOPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJOTHYECKHX 3HAHUM B LEIIX
NOBBIIIEHUST OOIIEH KyJbTYypbl, €CTECTBEHHO-HAyYHOM T'PAaMOTHOCTH, KakK
COCTaBHOM 4acTH (PyHKIIMOHAJIBLHON I'PAMOTHOCTU 00yYaroUmxcs, GopMupyemMoit
pU U3y4eHUH OUOJIOTHH;

NOHUMAaHHUE CYIIHOCTU METOJ0B MO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM HCIIOJIb30BaTh IIOJIy4aeMble 3HAHMA I aHAIU3a U
OOBSICHEHUS SBJICHUN OKPYXKAIOILEro MHUpPA U MPOUCXOASUIMX B HEM U3MEHEHU,
YMEHHE JeNaTh OOOCHOBAHHBIEC 3aKIIIOUEHUS HA OCHOBE HAay4dHbIX (DaKTOB U
UMEIOLIMXCS IAHHBIX C LEJbI0 MOTY4YeHUs TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CAMOCTOSITENIbHO MCMOJb30BATH OMOJOTMYECKUE 3HAHUS IJIs
pelieHus mpooseM B peanbHbIX )KM3HEHHBIX CUTYaIUSX;

OCO3HAHME LIEHHOCTU HAyYHOW NEATEIbHOCTH, TOTOBHOCTh OCYILIECTBIAThH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCTh HHAMBUYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K HENpEephIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUN MO OWUOJIOTHHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMM.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie pe3yibTaThl OCBOCHHUS yueOHOTo npeamera «buomorus»
BKJIIOYAIOT: 3HAYuMMble Ui (OPMUPOBAHHMS MHMPOBO33pPEHUS OOYyYarOIIMXCs
MEXKIUCUUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOICHAYYHbIE MOHSATHS, OTPAKAIOIIIE
IIEIOCTHOCTh HAaydYHOW KApTUHBI MHpAa U CHEeUU(UKYy METOJIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIUs, SIBJICHHUE, IPOIIeCC,
CUCTEMa, HAyYHbINA (DaKT, IPUHIIMUII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
UCCIeJOBaHNe,  HAOMIO/IEHUWEe, HU3MEpPEHHEe, DOKCIEPUMEHT U  JpYyTue);
YHHUBEpCAJIbHbIE Yy4eOHbIE JEeWCTBUS (TIO3HABATEIIbHBIE, KOMMYHHUKATHUBHBIC,
pEryiaTUBHbIE), obecrnieunBaroIIye dbopmupoBanue (byHKIIMOHATBHOM
IPAMOTHOCTH M COLMAIbHOM KOMIIETEHIMHM OOYyYaroumxcs; CIOCOOHOCTb
oOy4arommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,



MUPOBO33pPEHUECKHE 3HAHUS U YHUBEPCAJIbHbIE Yy4yeOHbIE JACUCTBUS B
MO03HABATEJIbHOM U COIMATILHOM MPaKTUKE.

B pesynprare wu3ydeHus OHMOJOTMM Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanusi y oOydaromerocss OyayT chopMuUpOBaHbl TO3HABATEIbHbBIC
YHHUBEpCAJIbHBIE yU€OHBIE AEMUCTBUSA, KOMMYHUKAaTUBHBIE YHUBEPCAJbHBIE YUECOHbBIE
NEUCTBUSA, PErYyJSTUBHBIE YHUBEpCAIbHbIC Y4E€OHbBIE JEUCTBUS, COBMECTHAs
NESTEIIbHOCTb.

MeranpenMeTHble pe3yiabTaTbl OCBOEHUS MPOTPaMMBbl CPEIHEr0 OOLIETOo
00pa30BaHuUs TOJDKHBI OTPAXKaTh:

OBianeHne  yYHMBEPCAJbHBIMH  Y4eOHBIMH  MO3HABaTeJbHBIMH
NedCTBUAMMU:

1) 6a3oBble JJOrHYeCKHe JeHCTBHA:

CaMOCTOSITENbHO  (OPMYyJIUpPOBaTh M aKTyaJIM3UpPOBaTh  MPOOJEMY,
paccmarpuBarh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUI MPUEMBI JIOTUUYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CPAaBHEHUS, KJIaCcCU(PUKALIMK, 0000ILEHMS ), pACKPBIBATH CMBICII
OMOJIOTUUECKUX MOHATUN (BBIAEIATh MX XapaKTEepHbIE NPU3HAKU, YCTAHABIUBATh
CBSI3U C JPYTUMH MOHSATUSIMHU);

ONpeNesITh LEeMd ACITEIbHOCTH, 3a/laBasg IapaMeTpbl M KPUTEPUU UX
JOCTUKEHHSI, COOTHOCUTh PE3YJIbTAThl IEATEIHHOCTH C IOCTABICHHBIMU LENISIMU;

UCII0JIb30BaTh OMOJOTUUECKUE TIOHATHS AJs1 00bsCHEHUsI ()aKTOB U SIBJICHUI
KUBOU MPUPOJIBL;

CTPOUTH JIOTUUECKHE PACCYXIEHUs (MHIYKTUBHBIE, J€IyKTHUBHbBIE, IIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M MPOTHBOPEUMS B paccMaTpUBAEMbBIX
SIBJICHUAX, (POPMYIMPOBATH BHIBOABI U 3aKIHOUCHMUS;

OPUMEHATh  CXEMHO-MOJIETIbHBIE  CpelcTBa Il MNPEACTaBJICHUSA
CYILIECTBEHHBIX CBSI3€M M OTHOLICHUW B M3y4aeMbIX OMOJIOTHUYECKUX OOBEKTaX, a
TaKkKe MPOTUBOPEYMH  PaA3HOr0  pojAa, BBISABICHHBIX B  Pa3JIMYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHHKAX;

pa3zpabaThiBaTh IUIaH pELICHHs] NpOoOJeMbl ¢ Yy4€TOM aHAIM3a UMEIOIIUXCS
MaTepUaibHBIX U HEMAaTEPHUATbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B I TEIILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUN €A TEIbHOCTH;

KOODJIMHUPOBATH W  BBINOJHATH pPaboOTy B  YCIOBUAX pEATBbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOACHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIeA0BaTEIbCKHE NeiiCTBHA:

BJIAJIETh HaBbIKaMU Y4€OHO-HUCCIIE0BATENHLCKON U MMPOEKTHOM eI TETHHOCTH,
HaBbIKAMHU  pa3pelieHus: npoOsieM, CHOCOOHOCThIO W TOTOBHOCTHIO K



CaMOCTOSATEIbHOMY ITOMCKY METO/I0B PEIICHHS TPAKTUYECKUX 33/1a4, IPUMEHEHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCII0JIb30BaTh PAa3IMYHbIe BUJIBI JEATEILHOCTH MO TMOJYYEHHUIO HOBOTO
3HAaHUS, €ro HHTEPNpeTaluu, MNpeoOpa3OBaHUI0O U NPHUMEHEHHIO B Y4EOHBIX
CUTYyallUsAX, B TOM YHUCJIE MIPU CO3aHIH YUEOHBIX U COLIMATBHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIN THUIl MBILUICHUS, BJIaI€Th HAYYHON TEPMHHOJIOT UEH,
KITFOYEBBIMU TIOHATHSIMU U METOJIaMU;

CTaBUTh M (OpPMYIUPOBaTh COOCTBEHHBIE 3a7aud B 00pa3zoBaTeNbHOM
NESTEIILHOCTH U KU3HCHHBIX CUTYaIHsIX;

BBISIBISITh TIPUYHHHO-CJICICTBEHHBIC CBSI3M WM aKTyaJIM3WpOBaTh 3a/ady,
BBIJIBUTATh THUIOTE3y €€ pelleHusi, HaXOJUTh apTyMEHThl U JI0Ka3aTellbCTBA
CBOMX YTBEP>KIICHUH, 3a/1aBaTh IMapaMeTPhl U KPUTEPHUH PEIICHNUS,

aHAM3UPOBATh TIOJNYYEHHbIE B XOJE€ pelIeHUs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIIEHUBATh UX JI0CTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATH MIPUOOP ETEHHBIN OTIBIT;

OCYIIECTBIISITh IIEJICHANIPABIICHHBIN MOUCK MEPEHOCa CPEICTB U CIOCO00B
JeHCTBUS B IPO(ECCUOHATBHYIO CPENY;

yYMETh TIEPEHOCUTHh 3HAHUS B MO3HABATEIbHYIO U MPAKTHUECKYIO 00JacTh
KHU3HEICATEITbHOCTH;

YMETh UHTETPHUPOBATH 3HAHUS U3 PA3HBIX NMPEAMETHBIX 00JacTel;

BBIJIBUTATh HOBBIE HJIEH, NPE/jIararb OPUTHHAIbHBIE TIOJIXO/IbI U PEIICHHS,
CTaBHUTb MPOOJIEMBI U 33/1a4H, JIOITyCKAIOIINE aJIbTEPHATUBHBIC PEIICHHS.

3) pabora ¢ ungopmanmeii:

OPHUEHTHPOBATHCSA B PA3JIMYHBIX ICTOYHHUKAX MH(OpMaImu (TekcTe yaeOHOTO
nocoOwusi, HAy4YHO-TIOMYJSIPHOW JMTepaType, OHMOJOTHYECKUX CJIOBapSX U
CIIPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3zax NaHHbIX, B VHTEpHeTe), aHATM3UpPOBAThH
UH(POPMAITUIO PA3IMIHBIX BUOB U (OPM IMPEICTABICHUS, KPUTHUECKH OLIEHUBATh
e€ JOCTOBEPHOCTh U HEMPOTHBOPEUYNBOCTH;

dbopMympoBaTh 3anpOChl U MPUMEHITh PA3JIMYHBIE METOJIbI TP MOUCKE U
oTOOpe OHosoTHYECKOM MH(POpMAIK, HEOOXOTUMOM IS BHITIOJTHEHHS yI€OHBIX
3ajad4,

npuoOpeTaTh OMBIT HWCIOJIb30BaHUS HH(DOPMAIIMOHHO -KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO UCTIOJIL30BAHMS PA3INIHBIX
MIOVICKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAIbHYIO (GOpMY  TpEICTaBICHUS
Oomonornyeckoi naopmManuu (CXeMbl, TpaduKH, TUarpaMMbl, TaOIUIbI, PUCYHKA

" Ipyroe);



UCIIOJIb30BaTh HAy4YHbIM S3bIK B KayecTBE CpEACTBa Ipu padore C
onosornueckoit MHPOpMAIHMEN: TMPUMEHATh XUMHUYECKHe, (U3HUECKUE U
MaTeMaTHYeCKUe 3HaKU U CHUMBOJBI, (PopMynbl, aOOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEACTBA
HarJIsIHOCTH;

BJIQJICTh ~ HABBIKAMU  PACMO3HaBaHWS U 3alUTBl  WH(POpPMAIUH,
UH(POPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjiaieHne YHUBEPCAJTBHBIMUA KOMMYHUKATUBHBIMH J1e/iCTBUSIMU:

1) o6meHue:

OCYIIECTBIISITH KOMMYHUKAIIMH BO BCeX cdepax KU3HHU, aKTUBHO Y4acTBOBATh
B JIMAJIOTe WIA TUCKYCCUU MO CYIIECTBY 00CYXJIaeMoil TeMbl (YMEHUE 3a71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIECHHUS OTHOCUTEIHHO BBINOJHEHUS NpeajaraeéMoi
3a/1a4d, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCThH MO3MILIMNA APYTrUX YYACTHUKOB
JMAJIora WM JUCKYCCHUH);

pacrio3HaBaTb HEBEpOabHbIE CPEACTBA OOIICHHS, MOHUMAaThb 3HAYCHHE
COLMAIBLHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHMS KOH(MDIMKTHBIX CHUTYalUil,
YMETh CMATYaTh KOH(MDIUKTHI U BECTH IIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU cIOcOOaMu OOILEHUS U B3aUMOJEHCTBUSA, TOHUMATh
HaMEpPEHUs APYTUuX JIOACH, MPOABIATh YBAKUTEIbHOE OTHOILLIEHUE K COOECETHUKY
U B KOppEKTHOH (hopMe (HGopMyIUpOBaTh CBOU BO3PAKEHMUS;

Pa3BEPHYTO U JIOTMYHO H3J1ararb CBOKO TOYKY 3PEHHs C MCIOJIb30BaHUEM
SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAA 1eSITeJIbHOCTD:

MOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHJIUBUAYAILHON
pabOTHI IPU PEHICHUH OMOJIOTUYECKOM PO OJIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
NPUMEHEHUS TPYNNOBBIX (OPM B3aUMOACHCTBUS MPHU PEIICHUN Y4eOHOM 3a1auu;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEN KAXKIOTO UJieHa KOJUIEKTHUBA;

OpUHUMATh 1€ COBMECTHOM  JCSITEbHOCTH, OPraHU30BHIBATH WU
KOOPJIMHUPOBATh JCUCTBUSL MO €€ JOCTHXKEHUIO: COCTAaBJISITh IUIAH JEWCTBUHU,
pacmpenensiTh pojid ¢ y4éTOM MHEHMHA Y4YaCTHHKOB, OOCYXAaTb pe3yJbTaThl
COBMECTHOMU pabOTHI;

OIICHMBAaTh Ka4eCTBO CBOEr0 BKJIAJa M KaKIOr0 YYaCTHUKA KOMaHIbI B
001t pe3ynpTaT no pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE NPOEKTHI, OLEHUBATh HJEU C TO3UIMA HOBU3HBI,
OPUTMHATBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3IUYHBIX
CUTYaIUsX, MPOSBISATH TBOPUECTBO U BOOOPaKEHNE, OBITh MHUIIUATUBHBIM.

OBiajieHue YHUBEPCAJIBLHBIMH PEryJsITUBHBIMH 1€ CTBUSIMMU:



1) camoopranu3anus:

UCIIOJIb30BaTh OWOJIOTMUECKHE 3HAHUS Uil BBISBICHUS MPOOJIEeM M HX
pEeIIeHNS B )KU3HEHHBIX U Y4EOHBIX CUTYaIHSX;

BbIOMpAaTh HA OCHOBE OHOJIOTMYECKUX 3HAHUW LENeBble U CMBICIOBbBIE
YCTaHOBKU B CBOUX JEHCTBHUSIX U MOCTYNKAX MO OTHOIICHUIO K KUBOU MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBBIO OKPYIKAIOIINX;

CaMOCTOSITEbHO OCYIIECTBIIATH IMO3HABATEIBLHYIO 1ESTEbHOCTD, BBISBIISTH
npoOJeMbl, CTaBUTh U GOPMYIMPOBaTh COOCTBEHHBIE 3a/1a4U B 00pa30BaTeIbHON
NESITETbHOCTH U KU3HEHHBIX CUTYaIUSIX;

CaMOCTOSTENbHO COCTaBIATh IUIAH pEIICHUs MpoOJieMbl € y4€TOM
HUMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOYXHOCTEN U MPEANOYTECHUN;

JIaBaTh OLIEHKY HOBBIM CUTYAIHsIM;

pacumpsTh paMKH Y4eOHOTO MPEAMeTa Ha OCHOBE JIMUHBIX MPEATIOYTCHUN;

JieNaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEeUICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSIBICHUIO IIMPOKON SPYIUIUHN B
pa3HbIX 00JIACTSAX 3HAHUM, MOCTOSIHHO TOBBIIIATE CBOW 0O0pa3oBaTeNbHBIA U
KyJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JIEATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIETISIM;

BJIaJIeTh  HaBbIKAMHM  [IO3HABATENIbHOM pedrekcuu Kak  OCO3HAHUSA
COBEpINACMBIX JIEHCTBUH W MBICIUTEIBHBIX MPOIECCOB, MX PE3YyIbTaTOB W
OCHOBAaHUM, MCTIOJIB30BaTh MPUEMBI pedekcun sl OIICHKH CUTYyalluu, BhIOOpa
BEPHOTO PEIICHNUS;

YMETh OIICHMBATh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHUs IO X
CHI)KEHUIO;

NPUHUMATh MOTHBBI M apTyMEHTBl JIPYTUX IPU aHAIM3E pPE3yJIbTaTOB
NeSITeTbHOCTH;

3) npuHsATHE CeOS W APYrUX:

NPUHUMATH Ce0sl, TOHUMAasi CBOM HEIOCTATKU U JIOCTOMHCTRBA,

NPUHUMATh MOTHBBI M apryMEHTBl JPYrUX IMpU aHAN3e pPe3yIbTaToB
NEeSITeHHOCTH;

NpU3HABATh CBOE MPABO U MPABO JPYrUX Ha OIMIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATH MUP C TIO3UIIMU JAPYTOr0 YeIOBEKa.



HNPEJIMETHBIE PE3YJbTATbI

[IpenmerHbie pe3yiabTaThl OCBOCHHUS COJEpKaHHUS Y4EOHOTO IMpeaMera
«buomorus» Ha yrayOAEHHOM ypOBHE OPHEHTHPOBAHBI Ha OOECIeUeHUE
npobmwibHOT0  oOydeHHMss  oOydaromuxcss  Owosormu. OHH  BKIIOYAIOT:
crienuraeckye 11 OMOJI0THH HAyYHBIC 3HAHUS, YMEHUS M CITOCOOBI ACHCTBHIA 110
OCBOCHHIO, HHTEPIIPETAIlMU M MIPe0O0pa30BaHNUIO 3HAHUM, BUJIBI ACATEIHHOCTH TI0
MOJTy4C€HHIO HOBBIX 3HAHUW M UX MPUMEHEHHIO B PA3JINYHBIX YICOHBIX, a TAKXKE B
peaTbHBIX KXU3HEHHBIX CUTyanusx. [IpemMeTHbie pe3ynbTaThl MPEACTABICHBI TI0

rojiaM U3y4eHusl.
[IpenmerHbie pe3yabTaThl OCBOEHHs yueOHOTo mpeamera «buomorus» B 11

Kaacce NOKHbI OTPAXKaTh:

C(hOpMHUPOBAHHOCTh 3HAHUM O MeCTe€ U pPOJU OHOJOTUHM B CHCTEME
€CTECTBEHHbIX HAayK, B (OPMHpPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHbI MHpA, B TO3HAHHM 33aKOHOB MPUPOABI M PEIICHUU 3KOJOTUYECKUX
npoOJieM YeJIOBEYeCTBa, a TaKXKE B PEIICHUHM BOMNPOCOB PALMUOHAIBHOTO
IPUPOIOTNONB30BaHMs, U B (POPMUPOBAHNU IEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
0O1LIECTBY, YENOBEKY, O BKJIAJI€ POCCUNUCKUX U 3apYOESKHBIX YUEHBIX-OUOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIIAJIETh CUCTEMON OMOJOTHYECKHX 3HAHWM, KOTOpas BKIOYAET
ONpeJeleHNusT W TOHUMAaHHE CYIIHOCTH OCHOBOIOJAraronMX OHOJOTHYECKHUX
TEPMUHOB U TOHATHI (BHI, dKOcUcTeMa, Ouocdepa), OMOJOTHUUECKUE TEOPUU
(3BomtonmoHHas reopust Y. /lapBuHa, CUHTETUYECKAsk TEOPUS SBOJIIOLMH), YUCHUS
(A. H. CeBepuioBa — 0 myTax U HampasiieHUsX 3Botonuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbl (reHernueckoro paBHoBecust Jx. Xapau u B. BaitnOepra,
3apojpimeBoro cxonctsa K. M. bapa), mpaBuna (munumyma FO. JlubOuxa,
HKOJIOTMYECKOW MUpaMUbl 3HEPrum), rumnote3nl (rumoreza «mupa PHK» V.
['un6epTa);

YMEHHE  BJIAJ€Th  OCHOBHBIMH  METOJIaMH  HAy4YHOTO  [O3HaHWI,
UCIIOJIb3YEMBIMH B OMOJIOTMYECKUX UCCIIEIOBAHUSAX )KUBBIX 00bEKTOB U SKOCUCTEM
(ommcanue, M3MepeHue, HalJIoeHre, IKCTIEPUMEHT), CIIOCO0aMU BBISBJICHHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B MIPUPOJE;

YMEHHUE BBIJICNATh CYIIECTBEHHbIE TNPHU3HAKU: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONIETO, JIBHXKYIIETO W Pa3pbhIBAIOIICTO
€CTECTBEHHOTO oTOOpa, aJJIONATPUYECKOTO u CHUMIIaTPUYECKOTO
BUI000Pa30BaHusl, BIMSHUS IBUKYIIUX CUJI SBOJIIOIUU Ha TeHO(OH/T MOIYJISIINH,
MPUCIIOCOOIIEHHOCTH OPTaHU3MOB K Cpejie 00MTaHUs, Yepeq0BaHusl HallpaBJICHUN
HBOJTIOINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHCTEMAX;



YMEHUE YCTaHABIMBATh B3aHUMOCBS3M MEXKIY IMpOIECCaMH SBOJIOINH,
JIBIKYIIMMU CHUJIAMUA aHTPOIIOT€HE3a, KOMIIOHEHTaMU Pa3jIMYHbIX 3KOCUCTEM U
NpUCTIOCOONIEHUSIMH K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTIMUUTENbHbIE  TMPU3HAKK  JKUBBIX  CHCTEM,
NpHUCTIOCOOJICHHOCTh BHJIOB K Cpefie 0OMTaHUs, a0MOTHUYECKUX U OMOTUYECKUX
KOMITIOHEHTOB  JKOCUCTEM, B3aUMOCBs3€l OpraHM3MoB B COOOIIECTBAX,
AQHTPOTIOTEHHBIX U3MEHEHUHN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY IS JOKa3aTeIbCTBA POACTBA OPTAaHU3MOB PA3HbIX
CUCTEMATUYECKUX I'PYIII, B3AUMOCBSI3U OPTaHU3MOB U CPE/Ibl OOUTAHUS, CIMHCTBA
YEJIOBEUECKUX pac, HEOOXOJUMOCTH COXpaHEHHs] MHOrooOpa3usi BUAOB H
IKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPHUPOIbI M YEIOBEUECTBA;

YMEHUE peliaTh OMOJOTUYECKUE 3a/1a4H, BBISIBIATH IPUYMHHO -CJICICTBEHHbBIS
CBS3U MEXY HCCIIEAYEMbIMU OMOJIOTUYECKUMU MPOLIECCAMU U SIBJIICHUSIMHU, J1€1aTh
BBIBOJIBI U ITPOTHO3BI HA OCHOBAHUU TOJTy4YEHHBIX PE3YJIbTaTOB;

YMEHHUE BBITIOJHATH Ja0OpaTOpHBIE U MpakTHYeCKue paboThl, COOMOIATH
npaBuiia Ipu padoTe ¢ yueOHBIM U JJaDOPaTOPHBIM 000PYOBAHUEM;

YMEHHUE BBIABUTATh THIIOTE3bI, MPOBEPSITh HX IKCIEPUMEHTAIbHBIMU
cpenctBamMu, (HGOpMYIHMPYysS IeNIb HCCIENOBaHUS, AHAIM3UPOBATh IOJYYCHHBIC
pe3yNbTaThl U JI€7aTh BHIBObL;

yMEHHE Y4acTBOBaTh B y4EOHO-HCCJIEIOBATEIILCKOW paboTe Mo OMOJIOrHH,
OKOJIOTMH U MEIUIIMHE, TPOBOJIUMON Ha 0a3e MIKOJILHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TMPEACTABISTH  TOJYYEHHbIE  PE3yJabTarThl HA  YYCHHMYECKUX
KOH(DepeHIHsIX;

YMEHHUE OLIEHUBATh THIIOTE3bI U TEOPUU O TPOUCXOKICHUN KU3HHU, YETIOBEKA
U YEJIOBEUECKHX pac, O MPUYUHAX, OCICACTBUSIX U CIIOCO0aX MPEAOTBPAIICHUS
r100abHBIX U3MEHEHHUH B Onocdepe;

YMEHHUE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oymymiel mpodeccroHaIbLHON
NeSTETHHOCTH B 00J1aCTH OMOJIOTUH, SKOJIOTUH, TPUPOI0IOTIH30BAHUS, METUIINHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUH, CEIbCKOTO XO3SICTBA, MUIIEBON
NPOMBINIJICHHOCTH, YTJIyOJISiTh TO3HABATENbLHBIN WHTEpEC, HAINpaBJICHHBIA Ha
OCO3HaHHBIA  BBIOOP  COOTBETCTBYIONIEH TMpodecCHu ©  TPOJIOJDKCHUE
OMOJIOTHYECKOTO 00PA30BaHMUS B OPTAaHU3AIUSAX CPEIHEr0 MPodecCHOHATHBHOTO U
BBICIIIETO oOpa3zoBaHusI.



TEMATHYECKOE INTAHUPOBAHUE
C YKa3aHHEM KOJINYeCTBA aKaJAeMHYEeCKHX YaCO0B, 0TBOAUMbIX HA 0CBOCHHE KAKI0M TeMbI y4e0OHOI0 IpeaMeTa,

y4eOHOro Kypca (B TOM YncJje BHEYPOUHOM 1esITeJIbHOCTH), Y4eOHOr 0 MO1YJIs1, H BO3MOKHOCTH HCI0JIb30BAHMSI 110
3TOM TeMe IeKTPOHHBIX (HU(PPOBBIX) 00pPa30BaATEIbLHBIX PECYPCOB

11 KJIACC
KosmuecTBo yacos
HanMeHoBaHMe pa3ieJioB U TeM JJeKTpoHHbIE (LU( poBbIE)
Ne n/n Konrpoasusie | IIpakTuyeckue
NMPorpaMmabl Bcero o0pa3oBaTeJIbHbIE peCcypchl
padoThI padoThI

3

ApOIIICIIE Hup A3BUTHE OBOMOHORHBIX 4 https://m.edsoo.ru/7F6R1ZROH
MpeCTaBICHUM B OMOJIOTUH
MUKpO3IBOTIONHS U €€ PEe3yIIbTaThI 14 2 https://m.edsoo.ru/7F6R1ZROH
MakposBOJIIOIIHS U €€ PE3yJIbTaThl 6 https://m.edsoo.ru/7F6R1ZROH
Hponcxosineriite i pasBHTHE HKISHH Ha 15 1.5 https://m.edsoo.ru/OFLS81YB5
3emiie
II _

POTEXOMACHHE HEIOBEIA 10 1 https://m.edsoo.ru/OFLS81YB5
aHTpPOIIOTEHE3
DKOJIOTHS — HayKa O

6 BSAHMOOTHOMICHIIAX OPFarisMOon 3 0.5 https://m.edsoo.ru/ XNFOD96AA

HaJIOPTAaHU3MEHHBIX CUCTEM C
OKpYXKarollel cpenou
Opranusmel ¥ cpefa OOUTaHUS 9 1.5 https://m.edsoo.ru/ XNFOD96AA
DKOJIOTHSI BUIOB U TIOMYIISIIUHA 9 0.5
DKOJIOTHSA COOOIIECTB. DKOJIOTHYECKHE 12 05 https://m.edsoo.ru/WXWAYV S56F



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F

CHUCTCMbI
10 Buocdepa — rmobanpHas 3xocucremMa 6 https://m.edsoo.ru/WXWAV S56F
11 YenoBek u OKpyKaroimasi cpeaa 6 https://m.edsoo.ru/M\WVXWAYV S56F
12 PesepBHOE Bpems 8 https://m.edsoo.ru/T3R3FWNQN
OBLIEE KOJIMYECTBO YACOB IIO 102 75

[NPOTPAMME



https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHOYPOYHOE INTAHUPOBAHHUE

11 KJIACC
KoaunvecTBo yacos
DJIeKTPOHHBbIE

No Kontp IIpakr Jlara p

0JILHBI H4ecKH M@ posbie
n/ | Tema ypoka usyue

Bcero e e o0pa3zoBaTeJIbHbI

n HUA

pa6ot padot e pecypchbl

bl bl

1 OBOJIIOLIMOHHAS TEOPUS 1 04.09 https://m.edso0.ru/6
Y. Jlapuna ' KWQ9KBKU

BIKYILME CHIIBI

2 Aemicynt q 1 07.09 https://m.edsoo.ru/3
9BOJTIOIIUY BHUJI0B 110 Y. . EHECNOW]
Hapsuny -
Boproba 3a

3 CYH.ICCTBOBaHI:Ie, 1 08.09 https://m.eds00.ru/3
€CTECTBEHHBIN U EHG6CNOWI
M CKYCCTBEHHBIN 0TOOp
dopmMupoBaHUE

4 CUHTETHUYECKON TEOPUH 1 11.09
3BOJIIOLIN U
DTanbl H3BOJIIOIMOHHOTO
nporecca: https://m.edsoo.ru/T

5 1 14.09
MUKPO3BOIIOIHS A OFAUE4ZP
MaKpO3BOJTIOIUS
I _

6 Oy 1 15.09 https://m.edsoo.ru/
3JeMEHTapHas eIMHUIIA . D3UCLTSOF
HBOJIOIUU
3aKOH reHETUYECKOTO
paBHoBecus J[x. Xapau,

B. BaitnGepra.
https://m.edsoo.ru/
18.09

7 JlaboparopHas paborta 1 0.5 D3UCLTSOF
Nel «BrlisiBeHue
M3MEHYMBOCTH Y 0co0ei
OJIHOTO BHUa»

3 DJIeMEeHTapHbIC 1 2109 https://m.edsoo.ru/3
(hakTOpBl SBOITIOLIHHU EH6CNOWI
DddekT ocHOBATENIS.

9 S¢ddexr OyTHIIIOUHOTO 1 22.09
TOPJIBIIIKA

10 MI/Ir“pauHI/Iv. HN3o0manuu 1 25 09
TTOT YIS :



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/3EH6CN0WI

reorpaguyieckas,
onosornyeckas

11

EcrecTBenHbIl 0TOOD —
HaIpaBJISIONMN GakTop
ABOJIOLUH

28.09

https://m.edsoo.ru/
DY32BUDOO

12

[TonmoBoit oT6OP

29.09

13

[TpucnocobaeHHOCTH
OpPraHU3MOB KaK
pe3yabTaT
MUKPO3BOJIIOIUH.
JlaGopaTtopHast pabora
Ne2 «3yuenne
apoMop(o30B U
WAnOaAanTalum y
PacTEHU U KUBOTHBIX)

0.5

02.10

https://m.edsoo.ru/
WAJHSTLOB

14

[Ipumepst
MPUCIIOCOOJICHUH Y
OpPTaHU3MOB:
MOpQOTIOTHYECKHE,
duznonornuecKue,
OHMOXMMMYECKHE,
MOBE/ICHYECKHE.
JlaboparopHas padorta
Ne3 «IpucnocoOnenus
OpPTaHM3MOB H HX
OTHOCHTEJBbHAS
1e7ecoo0pa3HOCTh

0.5

05.10

https://m.edsoo.ru/
WAJHSTLOB

15

Bun, ero kpurepuu u
CTPYKTYpa.
JlabopaTtopHas pabora
Ne4 «CpaBHeHUE BUIOB
110 MOP(OIOTUIECKOMY
KPUTEPHUIO»

0.5

06.10

https://m.edsoo.ru/T
OFAUE4ZP

16

Crpykrypa BHIa

09.10

https://m.edsoo.ru/T
OFAUE4ZP

17

BunooGpazoBanue kak
pe3ynbraT
MHKPO3BOJIOIIH

12.10

https://m.edsoo.ru/T
OFAUE4ZP

18

CBs3b MHUKPOI3BOJIIOLNHA
" SIIUACEMHUOJIOTHHN

13.10

19

MakposBodtonusi.
IlameoHTONIOTHUECKHE
METO/Ibl U3YUYEHHUS

16.10

https://m.edsoo.ru/P
I1TFI0YV3



https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/PI1FI0YV3

9BOJIFOIIN A

20

buoreorpaduueckue
METO/Ibl U3YUCHUS
HBOJIIOIHH

19.10

21

DOMOPHOTIOTHYECKHIE 1
CPaBHUTCIIBHO-
MopQoJIOoTHYECKHE
METO/IbI U3Y4CHUS
HBOJTIOLIHH

20.10

22

MonexynsipHo-
TreHETUYECKHE,
OHMOXMMHYECKHE U
MaTeMaTHYECKHE
METOJTbI U3YUCHUS
SBOJIIOIM U

23.10

23

OOupe
3aKOHOMEPHOCTHU
JBOJIIOIU U

06.11

https://m.edsoo.ru/C

LA9VCSJJ

24

AnantuBHas paguanus.
HepaBHomepHoCTb
TEMIIOB 3BOJIOIIUHU

09.11

https://m.edsoo0.ru/C

LA9VCSJJ

25

Hayunble runoresbl
MIPOUCXOKICHUS KU3HU
Ha 3emuie

10.11

https://m.edsoo.ru/E

KNHXBOS?

26

JloHayuHsie
IIPECTaBICHUS O
3apOKICHUU KU3HU

13.11

https://m.edsoo.ru/E

KNHXBOS?

27

OCHOBHBIE dTaITBI
HEOPraHUYECKOU
3BOJIIOLINU

16.11

28

I'unoressl 3apOKACHUA
KHN3HHU

17.11

https://m.edsoo.ru/E

KNHXBOS?2

29

Uctopusa 3emnu u
METO/IbI €€ U3YYCHUSL.
JlaboparopHas padorta
Ne5 «3yuenue u
OIKMCaHMNe UCKOTIaeMbIX
OCTaTKOB JIPEBHHUX
OpPTraHU3MOB»

0.5

20.11

https://m.edsoo.ru/

MIYY 1MV X7

30

HavansHbie 3Tansl
OpraHU4eCKOn
3BOJIIOLINU

23.11



https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/MJYY1MVX7

31

DBOJIIOLUS DYKAPUOT

24.11

32

OCHOBHBIE ATaIlbl
HBOJIIOLIUU
PacTUTENFHOTO MHPA.
[pakruueckas pabora
Nel «3yuenne
0COOEHHOCTEH CTPOCHUS
pacTeHu pa3HbIX

OTACIIOB»

0.5

27.11

https://m.edsoo.ru/7

K1LYOSCT

33

OCHOBHBIE DTAIIbI
JBOIIOLIAY JKUBOTHOTO
MUpa

30.11

https://m.edsoo.ru/7

K1LYOSCT

34

DBOJIOI U )KUBOTHBIX.
[IpakTtuyeckas pabora
Ne2 «3yuenue
0coOeHHOCTEH CTpOEHUS
MTO3BOHOYHBIX

KHNBOTHBIX»

0.5

01.12

https://m.edsoo.ru/7
KI1LYOSCT

35

Pa3Butne ;xu3HH Ha
3emJie o 3pam u
nepuoaam

04.12

https://m.edsoo.ru/E
CJIN8TF62

36

MaccoBbie BEIMUpaHUs
— DKOJIOTUYECKUE
KPU3UCHI POIITIOTO

07.12

37

CoBpeMeHHBIT
JKOJIOTUYECKUMN KPU3HC,
€ro 0COOEHHOCTH

08.12

38

CoBpemeHHas cucrema
OpPTaHMYeCKOro MHA.
OcHOBHBIE
CUCTEMAaTUYECKHIE
TPYIIIIBI OPTaHU3MOB

11.12

https://m.edsoo.ru/
WSEXN9YAK

39

O600eHne 1
cucTeMaTHU3aLMsl 3HaHUH
10 TeMaM
"MUKpO3BOIIOLHUS U €€
pe3ysbTaThl",
"Maxkpo3BoJIIOLUs U €€
pe3ynbraThl”

14.12

https://m.edsoo.ru/
WSEXNIYAK

40

AHTpOIIOJIOTHSI — HayKa
0 4EJIOBEKE

15.12

https://m.edsoo.ru/
ADV3JERUE

41

PaszButue

18.12

https://m.edsoo.ru/



https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/ADV3JERUE

MPEJICTaBIEHUH O
MIPOUCXOXKICHUHN
https://m.edsoo.ru/ADV
3JERUE uenoBeka

ADV3JERUE

Mecro yenoBeka B
CHCTEME OPTaHUYECKOTO
mupa. JlaboparopHas
pabota Ne6 «M3yuenue

https://m.edsoo.ru/

42 05 | 2L12
0COOCHHOCTEH CTPOSHUS ADV3JERUE
CKeJIeTa YeJIOBEKa,

CBSI3aHHBIX C
MPSMOXOKJICHUEM

43 JBYKyILIME CUITBI 22 12 https://m.edsoo.ru/
aHTpOIIOreHe3a D7JZMBYP
CooTHollIEHHE

a2 OMOJIOTUYECKUX U 25,12 https://m.edsoo.ru/
COLIMANBbHBIX (PAKTOPOB B D7JZMBYP
aHTPOIIOTCHE3E

45 OCHOBHBIE CTaAUHU 28.12 https://m.edsoo.ru/1
aHTpOIIOreHe3a 4G19MOQ4K

16 ITaneoreneTnka u 2912
ImajeorecHoMHKa

47 DBOIIONUA 11.01 https://m.edsoo.ru/l
COBPEMEHHOIO YeI0BEKa 4G19MQ4K
UenoBeueckue pachl.

[Ipakruueckas pabota
https://m.edsoo.ru/

48 Ne2 «zyuenue 0.5 12.01 XLTOKC5PK
JKOJIOTHYECKUX
aJarnTani 4eIoBeKa

49 MexauciuminHapHbie 15.01
METO/Ibl aHTPOIOJIOTUH

50 3apokKJIeHUE U pa3BUTHE 18.01 https://m.edsoo.ru/
9KOJIOTUH K46KONS6I
MeToaBl YKOJIOTHH.

51 ﬁafo(l;;laTopHas{ pabota 0.5 19.01 https://m.edsoo.ru/

o7 «3yueHue MeToJa0B ) . K46KONS6!
DKOJOTUYECKUX
HMCCISIOBAHTI

59 3uauenne . 22 01 https://m.edsoo.ru/

JKOJIOTHYECKUX 3HAHHH . K46KONS6!
JIUTS YeJaoBeKa
53 OKOJIOTUYECKHE 25.01 https://m.edsoo.ru/



https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9

(axropsl

DCOIEUICY

54

AbuoTtuueckue
dakropbl. CBeT Kak
AKOJIOTHYECKU (hakTop.
JlaboparopHas pabora
No8 «BblsiBeHue
MPUCTTIOCOOICHU
OpPraHW3MOB K BIUSHUIO

CBCTa»

0.5

26.01

https://m.edsoo.ru/
G7NF3PINM

55

AbuoTtnueckue
dakropsl. TemmepaTypa
KaK JKOJIOTHYECKUU
dakrop. JlaboparopHas
pabota N9 «BrisiBIIeHUE
MPUCITIOCOOICHU
OpPraHW3MOB K BIIUSHUO
TeMIepaTypb»

0.5

29.01

https://m.edsoo.ru/
G7NF3PINM

56

AbnoTtuueckue
dakTopsl. BnaxxHocTh
KaK 3KOJIOTHYCCKUU
(akrop. Jlaboparopnas
pabota NelQ
«AHATOMHYECKUE
0COOEHHOCTHU pacTeHU I
13 pa3HbIX MECT
OOHMTaHUSDY

0.5

01.02

https://m.edsoo.ru/
G/NF3PINM

57

Cpenpl oOuTaHus
OpPTraHM3MOB

02.02

58

buonoruueckue PUTMBI

05.02

59

Kuznenunbie Gopmbl
OpraHu3MOB

08.02

60

buoTtnueckue hakropsl

09.02

https://m.edsoo.ru/

A6Z8MGNQR

61

3HayeHne OMOTHUECKUX
B3aUMOJEHCTBUH IJIs
CYIIECTBOBAHUS
OpraHHU3MOB B CPEJIE
o0HTaHUS

12.02

https://m.edsoo.ru/
ABZ8MGNOR

62

DKOJIOTNYECKUE
XapaKTePUCTUKU
MO YJISIITU A

15.02

https://m.edsoo.ru/
X42J6ABRN

63

OCHOBHBIC ITOKA3aTEIN

16.02

https://m.edsoo.ru/
X42J6ABRN



https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN

MOMYJSINH:
YU CICHHOCTb,
MJIOTHOCTh, BO3pacTHast
U TI0JIOBAs CTPYKTypa

OCHOBHBIE TTOKa3aTEIN
MOMYJSLAN:

https://m.edsoo.ru/

64 POXKIIa€MOCTh, IPUPOCT, 19.02 X4216ABRN
TEMII pOCTa,
CMEPTHOCTb, MUTPALIUU

65 DKoJIOTHYEeCKas 22 02 https://m.edsoo.ru/
CTPYKTYypa IOIYJIALUNA X42J6ABRN

66 JlMHaMKKa MOMYISILUY U 26,02 https://m.edsoo.ru/
€€ peryIsIus ' X42J6ABRN
Kpussie pocra

67 YU CIIEHHOCTH 0103 https://m.edsoo.ru/
nonyisauuu. Kpussie X42J6ABRN
BBDKABaHUS
DKOJIOrHYecKas HUIIA
Buaa. JlaboparopHas

gg | Pacomatell 05 | 0203
«Ipucnocobenust
CEMsIH paCTeHUN K
pacceneHuIo»

69 Bun xak CIfCTeMa 05.03
MO YJISITA N
3aKOHOMEPHOCTH

70 MOBEJICHUS U MUTpAIUi 09.03
JKUBOTHBIX

71 Coobmecrso 12.03 https://m.edsoo0.ru/0
OpraHu3MoOB — . T2K1IPNGZ
OMOLIEHO03

79 DKOocHUCTEMA KAK 15.03 https://m.edso0.ru/S
OTKpBITasi CHCTEMA 1LIRWZMR
Kpyrosopot BemecTs u

73 PYroBop B 16.03 https://m.edsoo.ru/S
MOTOK HEPTUU B . 1LIRWZMR
YKOCUCTEME

72 OcCHOBHBIE TOKA3aTEIN 19.03 https://m.edsoo.ru/
YKOCHUCTEMBI ’ NSTEWOGPE
ODKOJIOTHYECKUE https://m.edsoo.ru/

22.03
[E MTAPaAMU BT NSTEWOGPE
76 H3menenus cooOiiecTs 9303 https://m.edsoo.ru/

— CYKI[ECCHH

NSTEWOGPE



https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/NSTEW0GPE

77

IIpuponusie
HKOCHCTEMBI.
DKOCUCTEMBI 03€p U PEK.
DKocUCTEMBI MOpEN U
OKEaHOB

26.03

https://m.edsoo.ru/
WIDMMUBC5

78

[Ipuponnsie
DKOCHCTEMEL.
DKOCUCTEMBI TYH/]IP,

JIECOB, CTEIEH, ITYCTBIHb

05.04

https://m.edsoo.ru/
WIDMMUBC5

79

AHTpOIIOT€HHbIE
HKOCUCTEMBI

06.04

https://m.edsoo.ru/
WIDMMUBC5

80

YpOOIKOCHCTEMBI.
[paktnueckas padora
Ned «3yuenue u
OIHcaHue
YpOOIKOCHUCTEMBI»

0.5

09.04

https://m.edsoo.ru/
WIDMMUBC5

81

3aKOHOMEPHOCTH
dopMupOBaHUS
OCHOBHBIX
B3aUMOJICVCTBU A
OpraHu3MOB B
IKOCHCTEMaX

12.04

82

MexaHau3Mbl
BO3JICUCTBUS
3arps3HEHUN pa3HBIX
THIIOB Ha
CyOOpTaHU3MEHHOM,
OpPraHU3MEHHOM,
MOMYJISILIIOHHOM U
KOCHCTEMHOM YPOBHSIX

13.04

83

buocdepa —
oO1ienyiaHeTapHast
000J104Ka 3emMiu

16.04

https://m.edsoo.ru/2
X1VG50Q18

84

VYuenue B. W.
Bepnanckoro o
onocdepe

19.04

https://m.edsoo.ru/2
X1VG5018

85

3aKOHOMEPHOCTH
CYIIECTBOBAHMUS

ouocdeps

20.04

https://m.edsoo.ru/
V5JT6B38Z

86

KpyroBopots! BewecTs
1 OMOTeOXUMHUYECKIE
LAKJIBI

23.04

https://m.edsoo.ru/
V5JT6B38Z



https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/V5JT6B38Z

87

30HaNIBHOCTH OMOChepHI.
OCHOBHBIE OHOMBI CYIIH

26.04

88

YCTOMYNBOCTD
o6uocgepsl

27.04

https://m.edsoo.ru/
V5JT6B38Z

89

DKOJIOTUYECKUE
KpI/ISI/ICLI H UX HpI/I‘II/IHLI

30.04

https://m.edsoo.ru/
HXCDHPXDJ

90

Bo3sneiicTBue deoBeka
Ha ouochepy

03.05

https://m.edsoo.ru/
HXCDHPXDJ

91

AHTpPONIOTEHHOE
BO3JICHICTBUE HA
pPacTUTEIBHBIN U
KUBOTHBIN MUP

04.05

https://m.edsoo.ru/
HXCDHPXDJ

92

OxpaHa npupos

07.05

https://m.edsoo.ru/
HXCDHPXDJ

93

OCHOBHBIE TPUHITUIIBI
YCTOMYMBOTO Pa3BUTHUS
YeJI0BEYECTBA U
MPUPOABI

10.05

https://m.edsoo.ru/l
87G37606

94

PanuonansHOE
MPUPOJIONIOIB30BAHUE U
COXpaHCHHE
OMOJIOTHYECKOTO
paszHooOpasus 3emiu

11.05

https://m.edsoo.ru/l
87G37606

95

O0o06mIeHe U
CHCTEMAaTH3allMs 3HaHU I
10 TeMaM "DKOJIOTHS -
Hayka o
B3aHMOOTHOIIIEHU X
OpPraHu3MOB JIPYT C
JPYroM 1
HaJJOPTaHU3MEHHBIX
CHCTEM C OKpYKaroIen
cpenoi", "Opranusmsl u
cpena ooutanus'",
"JKOJIOTHS BHIOB U
nonynsanus", "IKonorus
COOOIIICCTB.
DKOJIOTHYCCKIEC
cucremsl", "buocdepa -
n1o0ajbHas
sKocHucrema'

14.05

https://m.edso0.ru/S
W5XCF3K6

96

PesepBHBII ypok

17.05



https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6
https://m.edsoo.ru/SW5XCF3K6

97 PesepBHbIl ypok 1 18.05
98 PesepBHbIl ypok 1 21.05
99 PesepBHBIIT ypok 1 24.05
100 | PesepBHBIN ypoK 1 25.05
101 | PesepBHBIN ypoK 1 25.05
102 | PesepBHBI ypok 1

OBIIEE KOJIMYECTBO 102 0 75

YACOB I1O ITPOTPAMME

INPOBEPAEMBIE HA EI'D 110 BUOJOI'M TPEBOBAHUA
K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NMpoBepPsieMOro
TpeOoOBaHuUsI

IIpoBepsieMble TpeGOBaHMS K MPeIMEeTHBIM pPe3yJIbTaTaM 0CBO€HHUSsI
OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHEero 001ero
o0pa3oBaHust

CdopMuUpOBaHHOCTh 3HAHUM O MeCT€ W pOJH OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B dopMUpOBaHUH COBPEMEHHOM
€CTeCTBCHHOHAYYHOW KapTUHBI MHUpPA, B MMO3HAHWHU 3aKOHOB TPHUPOJIBI U
pEIICHUH JKU3HEHHO BAXKHBIX COIMHAIBHO-ITHYECKUX, IKOHOMHUYCCKHUX,
HKOJIOTUYECKUX MPOOJIEM YeIIOBEUeCTBa, a TAKKEe B PEIICHHU BOIPOCOB
paIMoOHAIBHOTO TPUPOJIOIOIB30BaHMs, B (HOPMHUPOBAHUH ILEHHOCTHOTO
OTHOILICHUSI K TPHPOJIE, OOIICCTBY, YEIIOBEKY; O BKIAJIC POCCUHCKHX U

3apyOCKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHH

Brnagenue cucremoil 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHUS,
UCIOJIB3YeMbIX B OHOJIOTHYECKHX HCCIIEOBAHUSX >KUBBIX OOBEKTOB W
skocucTeM  (ONMHCAaHWE, W3MEPEHHE, MPOBEICHHE  HAOMIOICHUN);
CHI0CcO0aMH BBISIBIIEHHS U OLIEHKU aHTPOIIOI€HHBIX U3MEHEHUM B IPUPOJE.
YMeHue BbIIBUTaTh TUIIOTE3bl, MPOBEPATb HX 3KCIIEPUMEHTAIbHBIMU
cpeactBamu,  QopMynHMpys  Ledb  HMCCIEIOBAHUsS, AaHAJIU3UPOBATH
ITOJTy4E€HHBIE PE3yJbTaThl U JI€1aTh BBIBOBI.

BeisiBieHre  3aBUCMMOCTH  MEXIY  HMCCIEQYeMbIMH  BEIMYMHAMH,
OOBSICHEHHE TOJIYIEHHBIX PEe3yibTaTOB M (OPMYIHPOBAHUE BHIBOJOB C

HCIIOJIB30BAHUEM HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ " 3aKOHOB

YMeHue BialeTb CUCTEMOM OMONOTMYECKHX 3HAHWMM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAralonpe OMOJI0rnYecKue TEPMUHBI U TTOHATUS (KU3Hb, KIETKa,
TKaHb, OPTaH, OPTaHM3M, BUJI, TOMYJISIHS, YIKOCUCTEMa, OMOo1IeH03, Ornocdepa;

MeTaboJIM3M, TOMEOCTa3, KICTOYHBIH HMMMYHHTET, OWOCHHTE3 Oellka,




OuomoIuMephl, IUCKPETHOCTb, CAMOPETYISIMs, CaMOBOCHPOHU3BEJCHHE,
HACJI€ICTBEHHOCTh, U3MEHUYUBOCTb, JHEPT03aBUCUMOCTb, POCT U Pa3BUTHE);
Oouonorndeckue Teopuu: kierounas teopus T. [lIBanna, M. Ilneiinena, P.
BupxoBa; kIoHalbHO-cenekTuBHOro wummyHurera II Opmux, W.JL
MeynukoBa, XpOMOCOMHAast T€OpHUs HacueacTBeHHOCTH T. Moprana, 3akoH
3apozpieBoro cxoactsa K. bapa, sBomonnonnas teopust Y. apBuHa,
CUHTETUYECKAs] TEOPUs 3BOJIOLMH, Teopusi aHTporioreHe3a Y. JlapBuHa;
teopus Ouoreonienoza B.H. CykauéBa; yuenue H.W. BaBusnoBa o neHtpax
MHOTOOOpa3us W TPOMCXOKICHUS KyIbTYPHBIX pacTeHuid, ydeHue A.H.
CeBeprioBa O TyTAX U HaNpaBJICHUAX dBOMOIUM, ydeHue B.U.
Bepnanckoro — o 6uocdepe);

3aKOHBI (eaIUHOOOpa3Hsi MOTOMKOB MEPBOTO MOKOJEHUS, PACIICTLICHUS
IIPU3HAKOB, HE3aBUCHMOIO HAacleAoBaHWs mnpu3HakoB [. Mengens;
CLEIJIECHHOTO HACJIEIOBAaHUS MPU3HAKOB M HAPYIIEHUs CLENJIEHUS T€HOB
T. Moprana; roMOJIOTHYECKAX PANOB B HACJIEICTBEHHOHM HW3MEHUYMBOCTH
H.W. BaBunoBa; renernueckoro paBHoBecus Jx. Xapau u B. BaiinOepra;
3apogsieBoro cxonctsa K. bapa; 6uorenernueckuit 3akoH D. ['ekkens,
®. Mrosiepa);

MPUHLIHIBI (YUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH );

npaBuia (MuHumyma FO. JluOuxa, 3KoJIOTMUYECKOW MHpPAMUJBI YHCe,
Oromaccel U YHEPTUN);

runote3bl (koarepatHoil A.M. OmapuHa, mepBU4HOro OyaboHa J[X.

Xonneitna, mukpocgep C. doxkca, pubozuma T. Yek)

VYmenue p€uiate  IIOMCKOBBIC OMOJIOTHYECKH E 3aJa4yM, BbIABJIATH
INPUYUMHHO-CICACTBEHHBIC CBA3HU MEXIY HCCICAYEMBIMHA OHOJIOTMYECKUMU
O6’bCKTaMI/I, mnmponeccaM U SBJICHUAMM, A€JIaTh BbIBOJbI U IIPOTrHO3bI HA
OCHOBAHUHU MMOJTYYCHHBIX PE3YJIbTATOB;

COCTAaBJIATbL TCHOTUIIMYCCKUEC CXCMbl CKpCIIMBAHUA A PA3HBIX TUIIOB
HacJicAOBaHUA IMPHU3HAKOB Y OPraHU3MOB, COCTABJIATH CXEMbI IIEPCHOCA

BCHICCTB U DHCPIUU B S3KOCUCTECMAX (I_ICHI/I INUTaHUA, MIUIICBBIC CCTI/I)

YMeHune ycTaHaBIMBaTh B3aUMOCBSI3U MEX]y CTPOCHHEM M (PyHKIUSIMU:
OpPraHOWJIOB, KJIETOK Pa3HBIX TKaHEH, OPraHaMHU U CHCTEMAaMH OPraHOB Y
pacTeHui, >KMBOTHBIX U YEJIOBEKAa; MEXIYy 3TanaMu OOMEHa BEILECTB;
JTallaMy KJICTOYHOIO LIUKIA U KU3HEHHBIX UKIOB OPraHU3MOB; dTallaMH
SMOPHOHAIBHOIO Pa3BUTHUS; T€HOTUIIOM M (EHOTUIIOM, (PEHOTHIIOM MU
(dakropamu cpeibl OOMTaHHUS; MPOLECCAMH 3BOJIOLUHU; JIBUKYIIMHU
CHUJIaMU  AHTPOIIOI€HE3a; KOMIIOHEHTAMM pPa3iIUYHBIX JKOCHUCTEM U

HpI/ICHOC06JIeHI/IHMI/I K HUM OpPraHHu3MOB




YMeHue BbIICATh CYIIECTBEHHbIE TTPU3HAKHU

CTPOEHHUS BHUPYCOB, KIETOK MPOKAPHOT U HYKAPUOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB, OHMOICOLEHO30B, IKOCHCTEM U
ouoctepsl; CTPOCHUS OPraHOB M CHUCTEM OPraHOB PACTCHHH, KUBOTHBIX,
YeJI0BEKa; MPOLIECCOB JKU3HEICATEIIFHOCTH, MPOTEKAIOIMX B OpraHM3Max
pacTeHu#, KUBOTHBIX M YEJOBEKa; OMOJIOTMYECKUX IPOLECCOB: 0OOMEeHa
BemiecTB  (MeTabonu3M), HWHQOpPMAMM ¥ TpPEBpalCHUS SHEPrHH,
OpOXeHHs, aBTOTPO(PHOTO M  TETEPOTPO(PHOrO TUIIOB NUTAHUS,
doTocHHTE3a W  XEMOCHMHTE3a, MHTO3a, Meio3a, TraMeToreHesa,
SMOpuoOreHe3a,  MOCTAOMOPHOHAIBHOTO  PAa3BUTHUSA,  Pa3MHOXKEHUS,
WHIVBUTyaTbHOTO DPa3BUTHS OpraHu3Ma (OHTOTeHEe3a), B3aMMOCHCTBHUS
T€HOB, TreTepO3uCa; JNEWCTBUI HCKYCCTBEHHOTO otbopa,
CTaOWMJIM3HUPYIOIIETO, JBIDKYIIETO W Pa3phIBAIOIIETO  €CTECTBEHHOTO
0oTOOpa; AUIOMATPUYECKOTO W CHMIATPHUYECKOTO BHI000pA30BaHUS;
BIMSHHUS JIBIOKYIIMX CHJI OBOJIIOIMM HAa TEHO(QOHA TOMYISAINY;
NpUCIOCOOJIEHHOCTH OPTaHM3MOB K Cpefe OOWTaHUs, 4YepeaoBaHUS
HaNpaBJICHUH HBOJIIOIMHU; KPYTOBOPOTa BEIIECTB M IOTOKA JHEPIHH B

9KOCHUCTEMAX

ChopMUpPOBaHHOCTh YMEHUSI  BBIICIATH  CYINICCTBEHHBIE  TPHU3HAKA
BUPYCOB, KIETOK TPOKAPHUOT W OYKAPHOT; OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX OpPTraHW3MOB, BHJIOB, OHOTCOIIEHO30B W DKOCHCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEINECTB M IPEBPAILCHUS SHEPTHH B
KIeTKe, (OTOCHHTE3a, TUIACTHYECKOTO H DJHEPIeTHYECKOro OOMeHa,
XeMOCHHTE3a, MHTO3a, MEiH03a, OIUIONOTBOPCHHS, pa3BUTUA U
Pa3sMHOKEHHUSI, WHIUBUIYAIbHOTO pPAa3BUTHS OpraHu3ma (OHTOTCHE3a),
OOprOBI 3a CYIIECTBOBAaHWE, €CTECTBEHHOIO OTOOpa, BUI000pa30BaHUS,
MPUCIIOCOOJICHHOCTH ~ OPraHU3MOB K Cpele OOWTaHWs, BIIMSHHS
KOMIIOHEHTOB JKOCHCTEM, AHTPOIMOTEHHBIX M3MEHEHUH B JKOCHUCTEMax

CBOCW MECTHOCTH, KPYrOBOpOTa BEIIECTB W NPEBPAIICHUS DHEPIUU B
ouoctepe

YMeHne MCHoyib30BaTh COOTBETCTBYIOLME aAPTyMEHTHI, OMOJIOTUYECKYIO
TEPMUHOJIOTHIO W CHUMBOJIMKY JUIsl IOKa3aTEIbCTBA POJICTBA OPTaHU3MOB
pa3HBIX CHUCTEMAaTHYECKUX TPYII; B3aUMOCBSI3M OPTraHU3MOB U CPEIbI
OOUTaHUS; EAMHCTBA YEJNOBEYECKUX pac; HEOoOXOIMMOCTH 3J0pPOBOTO
o0Opas3a >KM3HHU, COXpaHEHHUs pa3HOoOpa3usi BHUIOB U HKOCHUCTEM Kak

YCJI0BHUSA COCYIICCTBOBAHUA ITPUPOJLI U UCIIOBCUCCTBA

YMeHHE  KPUTHUYCCKH  OIICHWBATh HWHQOPMAIUIO  OHOJIOTHYECKOTO

COACPIKAHUA; HHTCPIPETUPOBATH ISTUYCCKUC AaACIHCKTbl COBPCMCHHBIX




HCCIIEJOBAaHUN B 6I/IOJ'IOFI/II/I, MCIUIIUHCE, 6I/IOTeXHOJ'IOl"I/II/I; paccMaTpuBaThb
III00AIbHBIC KOJIOTHYECKIE HpO6J'IeMI>I COBpPCMCHHOCTH, q)OpMI/IPOBaTL Io

OTHOIICHWIO K HUM COGCTBCHHyIO IMO3UIIUIO




INEPEYEHD 3JIEMEHTOB COAEPXAHUSI,
IMPOBEPAEMBLIX HA EI'D ITO BHOJIOTI'N

Koa

HpOBepﬂeMblﬁ IJIEMEHT COACPRAHUNA

buonorus kak Hayka. JKuBble CHCTEMBI U UX U3y4EHUE

11

CoBpeMeHHass OwWoONOTHsT — KOMIUJIKCHAs HayKka. buonoruueckue Hayku H
u3ydaemble UMHU Mpobrempl. DyHIaAMEHTaIbHBIC, MPUKIATHBIE W IOUCKOBBIC
Hay4JHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HadeHue Owosornu B (HOPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOMN
kapTuebl Mupa. llpodeccun, cBsi3aHHBIE ¢ OMosoTHMEH. 3HAaYeHUE OMOJIOTUH B
MPAKTHYECKOW JICATSIIBHOCTH 4YEJIOBEKa: MEIUIIMHE, CEeIbCKOM XO3SIMCTBE,

MIPOMBIITIEHHOCTH, OXpaHe IPUPOJIbI

1.2

XKuBble cucTembl Kak mpeamer ulydeHus Oumosioruu. CBONCTBA JKUBBIX CHCTEM:
€UHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U LEIOCTHOCTH, CIOKHOCTH U
YIIOPAIOYEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHHu3alus,
CaMOBOCHPOU3BEIEHHE, PAZAPAKUMOCTD, U3MEHUYUBOCTb, POCT U Pa3BUTHUE.

YpOBHU OpraHu3alyy XUBBIX CUCTEM: MOJIEKYJISAPHBINA, KICTOYHbIA, TKAaHEBBIM,
OpraHU3MEHHBIN, MONMYISUOHHO-BUIOBOH, 3KOCHUCTEMHBIHN
(6uoreonieHoTHYeCKUi), OuochepHsiil. [Ipomecchl, Tpoucxoasnme B KUBBIX
cucreMax. OCHOBHBIE MpHU3HAKUA KUBOTO. JKHM3HBb Kak (opMa CYIIECTBOBAHUS

MaTepuu

1.3

Mertonpl Ouonormueckoir Hayku. HabmiogeHue, H3MepeHHE, HKCIEPUMEHT,
cUCTeMaru3anus, MeraaHanu3. [loHsTHME O 3aBUCMMOM U HE3aBUCHMOH
nepeMeHHoW. IInmanupoBanue skcniepumenTa. IlocTaHOBKa U IIPOBEPKA TUIIOTES.
HyneBas rumnote3a. Ilonstue BbIOOpKkM U e€ nocTtoBepHOCTh. Pas3bpoc B
Ouonornyeckux JaHHbIX. OILIEHKAa JOCTOBEPHOCTH IOJYYEHHBIX PE3YIbTaTOB.
[Ipy4uvHBl MCKa)KEHUs pE3yJAbTaTOB JKclepuMeHTa. [IoHATHE CTAaTUCTUYECKOTrO

TECTA

Kierka kak Omonornyeckas cucremMa

2.1

Kinerka — crpykrypHO-(QyHKIHOHAIbHAs €AMHULA >KUBOTo. Mcropust oTKpeITHS
wietku. PabGoter P. T'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M.
HIneitnen, P. BupxoB). OcHOBHBIE OJI0KEHUS COBPEMEHHON KIETOYHON TEOpUH.
MeToabl MOJEKYJIAPHON M KIETOYHOM OMOJIOTHH: MUKPOCKOITHS, XpoMatorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, mddepeHnaIbHOe

HEeHTpU(DyrupoBaHUe, KyIbTUBUPOBAHHUE KIETOK

2.2

XUMHUUECKHI COCTaB KIETKA. Makpo-, MUKPO- U YJIBTPAMHUKPOAJIEMEHThI. Boia u

e€ poib KaK pacTBOPUTENS, pEareHTa, y4acTUE B CTPYKTYPUPOBAHHUM KIIETKH,




TENJIOperynsiuui. MuHepaabHbIe BEIIeCTBA KIETKA, UX OHOJIOTUYECKAs POIb.
Ponp KaTHOHOB M aHMOHOB B KIIETKE.

buonornueckne monumepsl. benku. AMHUHOKUCIOTHBIH COCTaB  OEJIKOB.
Crpykrypsl OenkoBoil Mojekynbl. llepBuuHas crpykrypa Oenika, HENTHAHAS
CBsI3b. BropuuHas, TpeTH4Has, 4YETBEPTUYHAs CTPYKTYpbl. [leHarypamus.
Caoiicta 6enkoB. Kimaccugukarus 6enkoB. buonornueckue GyHKIUN OEITKOB.
VYrneBonael. MoHOcaxapupl, Jucaxapujbl, OJIMIocaxapujpl U IOJUCAXapUJIbL.
OOmmii mnmaH crpoeHHss ©  (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
Buonornveckre GyHKIIUU YIIEBOJIOB.

Jlunuasl. [uapodunsHo-rUApOdOOHEIE CcBoOMcTBa. Kiaccudukamus TUMHUIOB.
Tpurnuuepunasl, Qochonunuasl, BOCKd, cTepousl. buonornueckue ¢QyHKIUH
munmuaoB. OOupe cBoKCcTBa OMOJOTHYECKIX MEMOpaH — TEKy4eCTh, CIOCOOHOCTD
K CaM03aMbIKaHU 10, TOJTYTPOHUIIAEMOCTb.

HyknennoBsie xkuciorel. JIHK um PHK. CrpoeHne HYKIEMHOBBIX KHUCIOT.
Hyxneorunel. IMpuanmn xommiemenTaproctu. [IpaBuio Yapradda. Ctpykrypa
JIHK — nBoiinas ciupans. MectoHaxoxaenue u omonorndeckue ¢ynkun JJTHK.
Buner PHK. ®ynkuun PHK B kietke.

Crpoenne ™monekynsl AT®. Maxkpospruueckue cBszu B Monekyie ATO.
buonornueckne dynkunu ATD. BocctaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUH B
wietke. Cexsenuposanue JJHK.

CrtpykrypHass Ouonorus: OuoxumMudeckue U Ouo(U3HYECKUE HCCIeTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMOMOJIEKY

2.3

Tunsl  KIeTok: JyKapuoTHyeckas M mpokapuotuueckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUs KIETKH.

CtpoeHue mpokapuoTHUeCKOW KieTku. KierouHas cTeHka Oakrepuil M apxei.
OcobOeHHOCTH CTpOEHHSI TreTepoTpodHONH U aBTOTPOGHON MPOKAPHUOTUUECKUX
KIeTOK. MecTo U poiib MPOKapUOT B OHOLIEHO3aX.

CrtpoeHue u (QyHKIMOHUPOBAHHME 3yKapuoTHyecko kieTku. Ilnazmarnueckas
MeMmOpaHa (mnazmanemma). CTpykrypa miiaMaruyeckoil memOpansl. TpaHcnopT
BELIECTB  uepe3  IIJIa3MaTHYEeCKyl0 MeMOpaHy: maccuBHBIN  (nuddysus,
obnerd€HHas uddy3us), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIA aKTUBHBIN
tpancmopT). llomympoHuiiaeMocte MemOpaHbl. PaboTra HaTpuii-KalIueBOro
Hacoca. DHAOIMUTO3: MHUHOLUMTO3, ¢aronuto3. Dk3ouuTo3. KierouHas creHka.
Crtpykrypa ¥ QyHKIMH KICTOYHOW CTEHKH PacTEHUH, TpHOO0B.

Huronnazma. Iluto3ons. Llutockener. [IBuxeHue uuToruiazmbl. OpraHouabl
wieTkd. OpgHOMEeMOpaHHbIE OpraHOWIbl KIETKU: SHJIOIIa3MaTUYecKas CETb
(OIIC), ammapar ['ombmxu, JTU30COMBI, HX CTpOCHHE W (yHKIUU. B3anMocBsi3b
O0JIHOMEMOpaHHBIX OpPraHONAOB KiIeTKH. CTpoeHHe TpaHyIspHOTO PETUKYITyMa.

Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maaxuii




(arpaHyssipHBIN) BHAOIUIA3MaTHUECKUM peTukyayM. CekperopHass (QyHKIMS
anmnapara l'onbku. TpaHCIOpPT BEIECTB B KIETKE. Bakyoin pacTUTENIBHBIX
kieTok. Knerounsiii cok. Typrop.

I1osryaBTOHOMHBIE OPraHOU bl KIIETKA: MUTOXOHIPUH, I1JIACTUIBI.

Crtpoenue u (yHKIMH MUTOXOHAPUN W TUIacTHA. [lepBUYHBIE, BTOPUYHBIE U
CIIO)KHBIE  TJIACTUABl  (DOTOCHHTE3UPYIOUMX  3YKApUOT.  XJIOPOILIACTEHI,
XPOMOILJIACTBI, JIEMKOIIACTHI BBICIINX PACTCHUN.

HememOpannsie opraHoujsl kinetkdn CTpoeHHe W (QYHKIMM HEMEMOpaHHBIX
OpraHouJioB KIeTKH. Pubocombl. MukpoduiaameHTsl. MBIIIEYHBIE KICTKH.
Muxkpotpybouku. Knerounsiit mentp. CTpoeHMe U JBUXKEHUE KTYTUKOB U
pecHudek. MUKpoTpyOOUKH U TOILIA3MbI. LIeHTprob.

Anpo. OOGomnouka sapa, XpOMaTHH, KapuOILIa3Ma, SAPBINIKA, WX CTPOSHHE U
¢bynkuun. SnepHeiii OenkoBblii MaTpukc. [IpocTpaHcTBeHHOE pacmosoKeHue
XpOMOCOM B MHTepda3zHoM sijipe. benku xpomaTtnHa — rHCTOHBI.

Knerounbsie BrimoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK HYKapHUOT

(pacTUTENBHOM, )KUBOTHOM, TPUOHOM )

2.4

AccuMuISIIKS M TUCCUMMIISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumbel oOMmeHa
BCICCTB: aBTOTPO(HBIA W reTepoTpodHBINA. YUacTHe KUCIOpoJa B OOMEHHBIX
mpolieccax. JHepreTudeckoe obecnedeHue KieTku: mnpeBpaiieHue ATO B
oOMeHHBIX Tmporieccax. DepMEeHTaTHUBHBIN XapakTep peakiuil KIETOYHOTO
Merabonu3ma. DepMEHTHI, WX CTPOCHHE, CBOWCTBA W MEXaHW3M JCHCTBUSI.
KodepmenTsr. OTnnuns GpepMEHTOB OT HEOPraHWYECKUX KaTan3aTopoB. beikmu -
aKTUBATOpPbl U OEJNKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (epMEHTAaTUBHBIX
peaKIuii OT pa3IMIHbIX (PAKTOPOB.

[lepBruuHBIA CHHTE3 OpraHUYECKUX BewecTB B KkieTke. DortocuHTe3. Poib
XJIOpOIJIacTOB B mpouecce QorocuHTe3a. CBeroBas U TeMmHOBass  (hasbl.
[IpoxgyktuBHOCTh (hoTOCHMHTE3a. BnusHue pa3nuyHbIX (PAKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHUE POTOCUHTE3A.

XemocuHTe3. PazHooOpasue opraHu3MOB-XEeMOCHUHTETUKOB: HUTPU(DULIMPYIOIIHE
OakTepuu, xele300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HauCHUE
XEMOCHHTE3A.

AnaspoOHble oOpranu3mbl. Bunel Opoxxenus. Ilpoaykrel OposkeHUST U HX
MCIOJIb30BAaHNE YETOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYIUTETH OOJIC3HEH.

AdpoOHBIE OpraHuU3Mbl. DTambl dHEpreTudeckoro oomena. IloaroTroBuTenbHBIN
sTan. [ MKonu3 — 6eCKUCIOpOIHOE PaACILEIIIICHUE TITFOKO3bI.

buosornueckoe OKHMCIEHHE, WA KIETOYHOE JbIXaHue. Poibp MHUTOXOHIpUN B
npoiieccax OHMOJIOTHYECKOTO OKHCJICHU . [Muxnuueckue peaxuuu.

OxucnutensHoe dochopmmmpoBanue. [IpenmyiecTBa a’dpodHOTO MyTH 0OMEHa




BEILIECTB Tepe] aHadPOOHBIM. D (PPESKTUBHOCTH YHEPTETUUECKOTO 0OMeHa

2.5

Peakunun matpuyHoro cuHTe3a. [IpUHINI KOMIIJIEMEHTAapHOCTH B PEAKIIUX
MaTpUYHOIO cuHTe3a. Peanu3zanus HacnencTBeHHON nHGopManuu. ['eHeTnueckuit
Ko, ero cpoWcTBa. Tpanckpunuus — marpuusblii cuHTe3 PHK. Ilpmanumnen
TPAHCKPHIIIINHU: KOMIUIEMEHTApHOCTh, aHTUIAPAUICIbHOCTh, ACHMMETPHUYHOCTb.
Tpancnsmust u e€ stambl. Yuactue TpancnopTHeix PHK B OnocunTe3e Oenka.
VYcnoBust OuocuHTeza Oenka. KomupoBanue amuHokucior. Ponp pubocom B
OouocuHTe3e Oernka.

Opranu3anus reHoMa y MpOKapHOT U 3yKapuoT. Perynsuus akTuBHOCTH T€HOB Y
npokapuot. ['unore3a omnepona (®. XKakoO, XK. Mano). Perymsiuus oOMEHHBIX
npoleccoB B kieTke. Kietounslii romeocras.

Bupycel — HekinerouHsle (QOpMbl XKH3HU M oOnuratHele mapasutbl. CTpoeHue
MPOCTBIX M CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprO(haros.

Bupycubie 3aboneBaHus uenoBeka, KUBOTHBIX, pacteHuit. CIIN, COVID-19,

COIMAJIbHBIC 1 MCAUIITMHCKUC HpO6J’I€MBI

2.6

Knerounsrii 1mukn, ero mnepuoasl W perymsums. HHTepdaza u  MHTO3.
OcobeHHOCTH TpolleccoB, MpoTekaronmx B WHTep(dasze. [loaroroBka KIeTKH K
nenenuto.  [IpecuHTeTHUeCKWid  (MMOCTMUTOTHYECKUN), CHHTETHYECKUN U
MOCTCUHTETHYECKUH (IPEMUTOTHYECKUI ) TEPUOIbI HHTEP(A3HI.

Marpuunbiii cunte3 JIHK — pennukanus. [lpunnuner penmukanuu JIHK:
KOMILIEMEHTAapPHOCTb, ITOJYKOHCEPBATUBHBIM CHUHTE3, aHTHUIAPAJIEIbHOCTb.
Mexanusm perumkauuu JIHK. Xpomocomsl. Ctpoenue xpomocoMm. Ternmomepsl u
TenoMepasa. XpPOMOCOMHBIH Ha0Op KIETKM — KapHOTUI. JIUIUIOMAHBIA U
ralloOuJHBIA  HAabopbl XpoMmocoM. ['omornoruuynele xpomocomsbl. [lonoBbie
XPOMOCOMBI.

Henenne wietku — mMuTo3. CTaauu MHUTO3a U IPOUCXOMSAIIME B HUX IPOLIECCHI.
Tunel Muto3a. KapuoxkuHes M IUTOKMHE3. buosorndeckoe 3Ha4yeHUE MUTO3A.
Perynsmust Mutotrueckoro muiia kietkd. [Iporpammupyemast kierodunasi ruoesns
— amnonTo3.

q)yHKHI/IOHaHI)HaH TC€HOMHKa

OpFaHI/I3M KaK OMOJIOTHYECKas CHCTEMa

3.1

OJHOKIETOUHEIE, KOJIOHHAJIbHEIE, MHOTOKJIETOYHBIE OpraHU3Mbl Hu
MHOTOTKaHEBbIE€ OPTraHU3MBI.

®opMBl pa3MHOKEHHSI OpPraHU3MOB: Oecrmoyioe (BKIOYas BETreTaTUBHOE) U
mojoBoe. Buael  Oecrnosoro  pa3MHOXKEHHS: IMOYKOBAHHE, CIOPYJISIUS,
(parMeHTaIus, KIOHHPOBAHHUE.

[TonoBoe pasmuoxxenue. Ilonoseie kneTku, uinu ramersl. Meios. Ctaauu meitosa.

[loBenenue xpomocom B Meiioze. Kpoccunrosep. buonornueckuii cMbici Mero3a




U IIOJIOBOTO mpouecca. Meilo3 1 ero MecTo B )KM3HEHHOM IIUKIIE OPTaHU3MOB.
IIpenzaponbiieBoe passutue. ['ameroreHes y >kuBOTHBIX. llosoBble kenessl.
OOpazoBaHne W pa3BUTHE TOJOBBIX KIETOK. CrepmMaroreHe3 U OOTEHE3.
CrtpoeHue monoBbIX KIETOK. OIIOJOTBOPEHHE M 3MOPUOHAIBHOE DPAa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTLIOAOTBOPEHHUS: HApYXXKHOE, BHYTpeHHee. [lapTeHorenes.
WupuBuayansHoe pa3BUTHE OpraHu3MoB (oHToreHes). Cragum >MOpuoreHe3a
KUBOTHBIX (Ha ipumMepe Jisaryiku ). pobnenue. Tunsl qpobnenus. OcoGeHHOCTH
OpOOTECHUS MIICKOMUTAIONMX. 3apOABIIICBbIC JIMCTKUA (TacTPyJsIus). 3aKiaaka
OpPraHoB M TKaHEHd W3 3apOABIIIEBBIX JHMCTKOB. B3anMMHOE BIIMSHUE 4YacTed
Pa3BUBAIOIIETOCS 3apoJibllia  (AMOpUOHANIbHAS HMHIYKIMS). 3akiajgka TjIaHa
CTPOEHHUSI XUBOTHOTO KaK pe3ylbTaT HepapXUyeCKHX B3aMMOJCHCTBUN T'€HOB.
Brnusaue Ha >MOpHOHANBbHOE pAa3BUTHE Pa3TIUUYHBIX (DAKTOPOB OKPYXKAIOIIEH
Cpepl.

Poct u pa3zBuTue xuBoTHBIX. [locTamMOpuoHansHBIM iepuo. [Ipsmoe n HenpsiMoe
pazButue. Pa3Butue c meramopo3oM y OeCrO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3HaYeHUE NPSAMOTO M HENPSIMOIO Pa3BUTHA, UX
pacnpocTpaHeHue B mnpupoe. Tumbl pocra >KUBOTHBIX. DaKTOpHI PETyIsLUU
pocTa JKMBOTHBIX M denoBeka. CTaguu NOCTAIMOPUOHAIBHOTO pa3BUTUA Yy
KUBOTHBIX U UenoBeKa. [leproipl OHTOreHe3a yenoBeka.

PasmHOXeHue u pa3BuTHe pacTeHuil. ['amerodur u cmopodut. Meiioz B
KU3HEHHOM LMKIe pacTeHuil. OOpa3oBaHMe crmop B IIpolecce Meio3a.
I'ametorenes y pacreHuil. OIUIONOTBOPEHHE M Ppa3BUTHE PACTUTEIBHBIX
opranu3moB. J[BOHHOE OIIOAOTBOPEHHUE Y IBETKOBBIX pacTeHUil. OOpa3oBaHue 1

pa3BUTHE CEMEHU. MeXaHU3MBI PETYISIIUN OHTOTEHE3a Y PACTEHUH U KUBOTHBIX

3.2

HCTOpI/IH CTaHOBJICHUA MW  Ppa3sBUTHA TCHCTUKM KaK HayKW. OCHOBHBIC
TCHETHYCSCKHE TOHATHS U CHMBOJILL. [ OMOJIOrHYHEIE XpOMOCOMEI, aJlJICIIbHBIC
I'CHbI, AJIbTCPHATUBHBLIC IIPU3HAKU, JOMHMHAHTHBIA U peHeCCI/IBHHﬁ IIpU3HAK,
roMO3uroTa, TreTepo3nuroTra, 4YucCras JIMHHA, FI/I6pI/I,Z[LI, I'CHOTHII, (I)eHOTI/IH.
OCHOBHBIC MCTOAbI TCHCTHUKM FI/I6pI/I,[[OJIOFPI‘leCKHI>'I, HHTOHOFHHCCKHﬁ,

MOHeKy.]'IﬂpHO-FCHeTI/I‘-ICCKI/Iﬁ

3.3

Mounorubpuanoe ckpenmBanue. [lepBbiil 3akoH MeHiens — 3akoH eInHOo00pa3us
ruOpuioB mnepBoro mnokojeHus. llpaBuino gomMuHHpoBaHus. Bropoil 3akoH
Mengens — 3aKOH pacleNJICHUs NpPU3HAKOB. LlUTOMOrMYECKnE OCHOBBI
MOHOTMOPUHOTO CKpelMBaHus. [ umore3a 4uCTOTHI raMer.

Ananusupymoomee ckpeumBaHue. I[IpoMEKXyTrOuHBI Xapakrep HaciaeIOBaHUs.
Pacmenuienne npu3HaKoB NPU HEMOJIHOM JOMUHHUPOBAHUM.

JurnbpuaHoe ckpenmBaHue. TpeTuil 3akoH MeHJenss — 3aKOH HE3aBHCHMOTO

HacCJICOAOBaHU A IMPpHU3HAKOB. LII/ITOJ'IOI"I/ILIGCKI/IC OCHOBBI ,[[I/II'I/I6pI/II[HOFO




CKpELIMBaHMUS.
CuennienHoe HacnenoBanue mpusHakoB. Pabotrer T. Moprana. CuemneHHoe
HACJIEIOBAaHUE TE€HOB, HAPYLICHUE CLEIJIEHHUS MEXKIy IeHamu. XpOMOCOMHAas
TE€OPHUs HACJIEICTBEHHOCTH.

I'enernka mosna. XpoOMOCOMHBIM MEXaHM3M ONpPENENEHMUS IoJla. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M Te€TepOraMeTHbINM MoJ. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacienoBanne NpU3HAKOB, CLEMJIECHHBIX C
IIOJIOM.

l'enoTun kak nenoctHas cucrema. llmeloTponus — MHOXKECTBEHHOE JICHCTBHE
reHa. MHOXECTBEHHBIN ajjIelim3M. B3aumojeicTBue HEaICIbHBIX TIC€HOB.

KommnnemenTtapuocts. Onucras. [lonumepus

3.4

BzaumopelicTBue reHOTHNA U cpeibl TpH opMuUpoBaHuH PeHoTUna. M3MeHunBOCTh
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE TPU3HAKU. BUIbI H3MEHUNBOCTH:
HEHAaCJIeJICTBEHHAs U HACIEACTBEHHAsI.

MomudukanvonHass  U3MEHYUBOCTb. Pomb  cpemsl B (OPMUPOBAHUH
Mo U KAITMOHHOW H3MeHUrBOCTH. HopMa peakiinu npusHaka. Bap martmoHHbIH psij
u BapuanuoHHas kpuBas (B. Woranucen). CBolicTBa MOIM(UKAITMOHHON
W3MEHYUBOCTH.

TI'erorunmyeckast n3MeHINBOCTE. CBOMCTBA T€HOTUIINYECKON N3MEHUYNBOCTH. BUIBI
TeHOTUITUYECKOM N3MEHUYUBOCTH: KOMOMHATHUBHAS, MyTal[HUOHHASI.
KomOunaTtuBHass W3MEHUYMBOCTh. Meio3 W TMOJOBOM MpoIlecC — OCHOBA
KOMOWHATHBHONU H3MEHUYNBOCTH. P0JIb KOMOMHATHBHON U3MEHYNBOCTHU B CO3JaHUU
TEeHETHYECKOTO Pa3HOOOpa3us B Mpeienax OJHOTO BU/IA.

MyrannoHHas U3MEHYUBOCTb. BUIbl MyTaninii: reHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CnoHTaHHBIE U MHIYUUPOBAHHBIE MyTalUH. SIJEpHBbIE U LUTOILIA3MATHYECKUE
Myrauuu. CoMaTH4ecKue 1 nonoBbie Myrauuu. [ [puunHbI BO3HUKHOBEHH S MyTal M.
MyrareHbl M HUX BIHMSHUE HAa OpPraHM3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO
mpoiiecca. 3aKOH TOMOJIOTHYECKUX PSIOB B HacleACTBeHHOM u3menunBoctu (H.W.

BaBI/IHOB). BHe;mepHaﬂ U3MCHYNBOCTb U HACJICACTBCHHOCTDb

3.5

Kapuorun denmoBeka. MexayHapoaHas mporpaMMa HUCCIEAOBaHUS TeHOMA
yeoBeka.  MeToapl  M3Y4eHHST TEHETUKM  YeJIOBEKa: TeHEAJIOTUUYECKUH,
OJIM3HEIOBEIH, IIUTOTCHETUYCCKHH, MOMYISIUOHHO-CTaTUCTUYECKU,
MOJIEKYJISIPHO-TEHETUYECKHU . CoBpeMmeHHOe onpeaeneHue TCHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUITMPOBAHKE, B TOM YHUCJIE C MOMOIIBIO
[I[IP-anamu3a. HacnencrBeHHble  3a0ojieBaHMs  4YeloBeKa. ['€HHBIE H
XPOMOCOMHBIE 0oJie3HU YyeJIOBEKa. bone3nn c HacJIeICTBEHHOMN
MPEAPACTION0KEHHOCThIO. 3HAaUEHUE MEAUIIMHCKOW T€HETUKU B MPEIOTBPALICHUU

1 JICUCHUH ICHEeTHYCCKUX 3a001eBanuil yenoBeka. CTBOJIOBBIEC KICTKU




3.6

JloMecTuKalus U CeIeKIMs. 3apoxkKAECHHE CENIEKIUN U JoMecTuKaimu. Yuenue H.1.
BaBuiioBa 0 meHTpax MPOUCXOXKICHUS U MHOTOOOpasusi KyAbTYPHBIX PACTEHUU.
Ponsb cenexkunu B co3nanuu COPTOB pacTeHUI U MOpoJl KUBOTHBIX. CopT, mopoa,
IraMM. 3aKOH T'OMOJIOTMYECKUX PSAIOB B HAcCIEICTBEHHOM u3MmeHunBoctu H.M.
BaBuiioBa, ero 3HaueHUe AJIs CENEKITUOHHON padOTHI.

Mertonpl  CENEKIIMOHHONW  paboOThl. VICKYyCCTBEHHBIM OTOOp: MAacCOBBIH U
WHJYBUTYAJIbHBIM. DTarmel KOMOHMHAaIIMOHHOMI CCJICKIIUH. HUcnreiTanue
MPOU3BOJMUTENCH MO MOTOMCTBY. OTOOp MO TEHOTHNY C IMOMOMIBIO OICHKH
(eHOTHITa TOTOMCTBA ¥ OTOOP MO TEHOTHITY ¢ ToMoInpio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ1 CEJIEKIIMOHHON paboThl. PagnannoHHblil u
XAMHYECKMII MyTareHe3 Kak MCTOYHUK MYTallMd Yy KYJIbTYpHBIX (opm
opranu3MoB. lcmonb30BaHME TE€HOMHOIO pENAKTHPOBAHUS W METOJOB
pexomObuHanTHBIX JIHK 117151 momydeHus ncxoHOTO MaTepHaia Jisl CEeKITUH.
[Tomyuenne monumnonnoB. BuyrpusumoBas ruGpuausanus. biuskopoacTBeHHOE
CKpelMBaHue, WK HHOpUIMHT. HepoacTBeHHOE CKpelBaHue, UM ayTOpUIUHT.
I'erepo3uc u ero npuunHsl. Mcnons3oBanue rereposuca B cenekunu. OtnanéHHas
rubpuau3zanus. [Ipeononenue Gecrioaus MEXBUIOBBIX THOPUIOB. [locTrKeHUS

CCIICKII N paCTeHI/Iﬁ U XKXUBOTHBIX

3.7

OObeKThI, NCIIOJIb3yeMblE B OMOTEXHOJIOTUH, — KIIETOYHbIE U TKaHEBBIE KYJIBTYpHI,
MUKPOOPTaHM3MBl, UX XapakTepucTuka. TpaauuuoHHass OUOTEXHOJOIHUS:
xiebonevyeHrne,  TMOJMydeHHWE  KUCIOMOJIOYHBIX  IPOMYKTOB,  BHUHOJENHUE.
Mukpobuonornueckuii cuHTe3. OOBEKTHI MHKPOOHMOJIOTHYECKUX TEXHOJOTHH.
[MpousBomcTBO  Oenmka, aAMHHOKUCIOT W BUTaMHHOB.  VIcKyccTBEeHHOE
OILIOJIOTBOPEHUE. PEKOHCTPYKIHUS SIMICKICTOK W KIOHHPOBAHHWE IKHUBOTHBIX.
Merox TpaHCIUIaHTAINY SIIEp KIETOK.

XpoMocoMHasi W TEHHas WHXCHEpHUs. VICKYyCCTBEHHBIM CHHTE3 TeHa W
KoHcTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTMkeHHsI W TEpCIEKTUBBI
XpOMOCOMHON Y TEHHOH HWHXXeHepuu. MeaulnuHckue OUOTEXHOJIOTHH.

Hcnonp3oBaHHE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOTOOOpa3ne OpraHmYecKoro Mupa

4.1

buonormueckoe  pasHooOpasue  opranu3zmoB.  CoBpeMeHHass  cUCTeMa
opranuueckoro Mmupa. IlpuHmunel kinaccudukanmuu opraHu3moB. OCHOBHBIE
CUCTEMATUYECKHE TPYIITHl OPTaHU3MOB.

OCOOCHHOCTH CTPOCHUSI M >KU3HEICSATEIIBHOCTH OJIHOKICTOYHBIX OPraHU3MOB.
bakrepun, apxew, OJHOKICTOYHBIC TPUOBI, OJHOKICTOYHBIC BOJOPOCIIH, IPYIUC
npoTucThl. KoloHnanpHbIe Opranu3Mbl. JIBHKEHHE OJTHOKICTOYHBIX OPraHU3MOB
amMEOOMTHOE, JKTYTUKOBOE, PECHUYHOE. 3allTa y OJHOKICTOYHBIX OPTaHHU3MOB.

PaznpaxxiMOCTh y OJTHOKIETOYHBIX OPraHU3MOB. TaKkCUChI




4.2

MHoOroxkieTrouHnblie pacTeHus. B3anMOCBsI3b YacTei MHOTOKIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CHCTEMbl OPraHOB MHOIOKJIETOYHOIO opraHusma. OpraHusm
Kak eauHoe 1enoe. TkaHuM pacTeHUM. TuIbl pacTUTENBHBIX TKAHEW:
oOpa3oBarenbHasi, TIOKPOBHAs, TMPOBOJMINAS, OCHOBHAs, MEXaHHYECKas.

OcoOGeHHOCTH CTpOeHU s, PYHKIIUN U PACIOIOKEHUS TKAHEH B OpraHax pacTeHHM

4.3

BereratuBHbBIC U T€HEpATUBHBIE OpPraHbl pacTeHU. OYHKINU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. /[BukeHHE MHOTOKIETOUHBIX PACTEHUM: TPOITU3MbI U
HactuM. [lormmonmeHne BOABI, YINIEKUCIONO Ta3a M MHUHEPAIBHBIX BELICCTB
pacrenusimu. [[pixanue pactenuit. Juddysus razoB uepes3 MOBEPXHOCTb KIETKH.
TpancnopTHbele cucTeMbl pacTeHMil. Bbinenenune y pacteHuii. 3anmra y
MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. CpeacTtBa MacCMBHOW W XMMHYECKOH
3anMThl. OUTOHIUBI.

PazgpaxkuMocTh M perynsanus y OpraHu3MoB. Pa3ipa)knuMoCTb M peryasuus y

MHOTOKJIICTOYHBIX paCTCHHﬁ. PocToBbIe BellleCTBa M X 3HAUYCHHE

4.5

MHOTOKIeTOUHBIE  JKUBOTHBIE. B3amMOCBS3,  9acTe  MHOTOKJIECTOYHOTO
opranu3Ma. TkaHHW, OpraHbl U CUCTEMbl OPraHOB MHOTOKIETOYHOTO OpraHH3Ma.
OpranusMm kak eguHoe 1enoe. ['omeocra3. TkaHU KUBOTHBIX M 4YEJIOBEKA. THIIBI
JKUBOTHBIX TKAaHEW: SNUTENUANIbHAS, COCIWHUTENIbHAS, MBbIIICYHAs, HEpBHasl.
OcobeHHOCTH CTpOeHHSs, (YyHKIMH W pacmojoKEHHs TKaHEH B oOpraHax

JKHNBOTHBIX U YCJIOBCKaA

4.6

Opranbl ¥ cuCTEMbl OPTaHOB KUBOTHBIX. DYHKIIMHM OPraHOB U CUCTEM OpPIaHOB.
Omnopa Ttena opranu3MoB. CkeleTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHUM ckener. CTpoeHuEe U TUIIBI COCAUHEHUS
KOCTEH.

JIBM)K€HHE MHOTOKIECTOYHBIX JKMBOTHBIX. [IuTanme >xuBoTHBIX. [IuTanme
MIO3BOHOYHBIX JKUBOTHBIX. [IpIxaHue ®UBOTHBIX. KoxkHOE nbixaHue. JKabepHoe U
JIETOYHOE JIBIXaHHUE.

JIpIXaHWE ITO3BOHOYHBIX >KMBOTHBIX. ODBOJIIOLIMOHHOE YCJIOXXHEHUE CTPOEHUS
JNETKMX MO3BOHOYHBIX XUBOTHBIX. JlpIXaTenpHas cucTeMa 4dejaoBeka. MexaHusMm
BEHTWIALMM JIETKUX Yy MTHUI W MIJICKONUTAOUMX. TpaHCIOPT BELIECTB Yy
opraHusmoB. TpaHCIIOPT BELIECTB y JKUBOTHBIX. KpoBeHOCHas cucrema u €€
opranbl.  KpoBeHocHas  cucTeMa  MO3BOHOYHBIX  XUBOTHBIX.  Kpyru
KpOBOOOpAILlEHUs. DBOJIOLUOHHBIC YCIOXKHEHHUS CTPOCHHS KPOBEHOCHOM
CUCTEMBI TO3BOHOUYHBIX JKMBOTHBIX. BblaeneHue y opraHusmos. Beinenenue y
XKUBOTHBIX. CoKpaTUTENbHbIE BaKyou. Opransl BbiaeneHus. CBsA3b OJOCTH TENa
C KPOBEHOCHOM M BBIIACIUTENbHON cHucTeMaMH. BpljieneHune y I03BOHOYHBIX
KUBOTHBIX. 3allMTa Yy MHOIOKIETOYHBIX KHUBOTHBbIX. IIokpoBBI M uX

MIPOU3BOHBIE.




PasznpaxkuMocTh U peryasnus y opranu3MoB. PaznpaXxuMocTh y OJHOKIETOYHBIX
opranusmoB. Taxcucel. Pa3npakuMocTb U peryasuus y MHOTOKIETOYHBIX
pacteHuii. PocToBble BelecTBa U X 3HAYEHUE.

HepBHast cuctema u peduieKTopHasi peryisius y MHOTOKIETOYHBIX >KHBOTHBIX.
HepsHas cucrema u €€ oTaeinbl. DBOJIOLHUOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

PazpaboTka anroputMoB u mporpamMMm Ui S(PPEKTHBHON (yHKIIMOHATBHON
AHHOTAI[MM  T€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKpPOOPIaHU3MOB, PAaCTEHUM, J)KUBOTHBIX U YEJIOBEKA

OpI‘aHI/ISM YCJIOBCKA U €Io 310POBLC

5.1

Oprasbl U CUCTEMBI OpPTaHOB YesioBeKa. OT/IENbl TOJIOBHOTO MO3ra MTO3BOHOYHBIX
KUBOTHBIX. Pedumexkc u peduiekropHas nyra. be3ycioBHbIE U yCIOBHBIE
peduiekcel. ['yMopanbHass perynsauuss M SHIAOKPUHHAs CHUCTeMa >XUBOTHBIX U
yenoBeka. JKenesbl SHIOKPUHHON CUCTEMBI U UX TOPMOHBI. [[elicTBHE TOPMOHOB.
B3anmocBsI3p HEPBHOW M AIHIOKPMHHOW cHCTeM. [umoramamo-runodusapHas

cuctema. Pedimekc u pedumexropnas myra. besycnoBubie U ycIOBHBIE pedieKchl

5.2

3anmmTta opraHnu3ma ot Oone3Heil. MiIMMyHHas cuctema denoBeka. KiieTodHbId u
TYMOPaJbHBIA HWMMYHUTET. BpOXIEHHBINH, NPHOOPETEHHBIH crienupruIecKuii
uMMmyHuTer. Teopuss  KIOHanbHO-cenekTuBHOro uMmyHutera (ILOpmux,
®.M.beprer, C.ToneraBa). BocmamutenbHble OTBETHl OpraHu3MoB. Poib

BPOXKJIEHHOTO UMMYHHUTETA B pa3BUTHU CUCTEMHBIX 3a00JI€BaHUM

5.3

Kposenocnas cucrema u e€ opranbl. Cepale, KPOBEHOCHBIE COCYAbl U KPOBb.

Kpyru xpoBooOparenus. Pabora cepana u eé perynsmus

5.4

Jpixanue yenoBeka. Juddy3us ra3oB uepe3 mMOBEpXHOCTh KICTKH. JlpIxaTenbHas
cuctemMa 4yenoBeka. JlpIxaTenbHas [OBEPXHOCTb. Perymsmus  AbIxaHUS.

JlpixatenbHbie 00BEMBI

5.5

[InmeBaputenpHas cuctema uenoBeka. OTaenasl NHUIIEBAPUTENBHOIO TpAaKTa.
IImmeBaputenbHble  JKene3bl.  BHYTpUIONIOCTHOE M BHYTPHUKIETOYHOE

MUIIEBApEHUE

5.6

[ToxpoBbl u wux mnpousBojaHble. Opranbl BblaeneHusa. [louku. CTpoeHue u
byHkionupoBanue HeppoHa. OuIbTpaIus, cekpelus 1 o0paTHOe BCcachiBaHUE

KaK MCXaHH3MbI pa6OTBI OpTaHOB BBIICJICHUS. O6p330BaHI/IC MOYH Yy 4CJIIOBCKa

5.7

I[BI/I)KCHI/IC YyeJIoBeKa: MblleuHas cucrema. CKeJIeTHEIE MbBIIIOBI N HUX pa60Ta.

CtpoeHue u THIIBI COCTMHEHU S KOCTEN

Teopus sBonmonuu. Pazsutue xu3uu Ha 3emiie

6.1

OBomonuonHass  teopusi Y.  [apuna. IIpeanochuiku  BO3HUKHOBEHUS

napBuHMU3Ma. JKU3Hb U HaydHas aestesibHOCTh Y. JlapBuHa.




JIBu>kynpe cuiibl 3BOMONUK BUAOB 1Mo Y. JlapBuUHY (BBICOKAass MHTEHCHUBHOCTD
pa3MHOXKEHHSI OpraHHM3MOB, HACIEACTBEHHAas HW3MEHUMBOCTh, Ooprba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIH OTOOD).

Odopmnenue cunTeTHdeckoit teopun 3Bomonnu (CTD). Heittpanpaas teopus
sBororu. COBpeMEHHAs IBOIOIIMOHHASL OMOJIOTHS. 3HAUEHUE IBOJIIOIMOHHOM

Teopuu B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPa

6.2

[lonynsauusa kak 37eMeHTapHas eauHuna >BOMONUU. COBPEMEHHBIE METOJbI
OLIEHKM TE€HETHYECKOIo pa3sHooOpa3usi M CTPYKTypbl nonyasuuil. M3menenue
reHooHJa MOMYSIUMM KaK 3JIEMEHTAPHOE SBOJIOIMOHHOE sBJIEHUE. 3aKOH
reHetuueckoro pasHoBecus J[x. Xapau, B. BaitnGepra.

OnemeHTapHble  (aKTOpbl  (OBMXKYLME CHUJIBI) 3BOJIOLUUU. MyTalmOHHBIN
npouecc. KomOuHatuBHas u3MeHUHMBOCTh. [Jlpeiip TreHOB — ciydaiiHble
HEHANpaBJIeHHblE HW3MEHEHHWS 4YacToT ajuleled B mnonymiuusx. Oddexr
OCHOBATEJS. Murpanun. M3zonsnus MO YJISILM: reorpaguyeckast
(mpocTpaHcTBEHHAas), OMonornyueckas (penpoayKTHBHAs).

EcrectBeHHBINt 0TOOp — HampaBsionmid  ¢akrop dSBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIIKYIMH, CTaOMJIM3HPYIOIMHA, pa3phIBAIOIMNA
(ma3pyntuBHBIN). [TonoBoit 0TOOD.

[IpucniocoOneHHOCTh ~ OpPraHU3MOB  KaKk  pe3yabTaT  MHUKPOIBOJIIOLUH.
Bo3HukHOBeHHE  mpucnocoOiieHH y  opraHu3moB.  ApomMopdosbl U
uauoanantanuu. [Ipumeps! npucnocobnenuil y opranu3mMoB. OTHOCUTENIBHOCTD
MPUCIIOCOOIIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u  cTpykrypa. BupooOpazoBaHue Kak  pe3ynbTaT
MUKPOIBOTIONHMHU. VB3omnsamus — kiodeBor ¢akrop BuAooOpazoBaHus. Ilyrn u
CrocoObI BUJI000pa30BaHHUS: ATOTIaTPUYECKOE (reorpaduueckoe),
CUMIIATPHYECKOe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (IIOJMIIJIONIU3alius,
rubpuuzanus). JMTeabHOCTb HBOJIIOLIMOHHBIX ITPOLIECCOB.

MexaHu3Mbl (POPMUPOBAHUS OHOIOTUYECKOTO Pa3HOOOPa3HUsL.

Ponp 3BOMIOIIMOHHON OMONIOTMM B pa3paboTKe HAyYHBIX METOJIOB COXpaHEHHS
O6ropazHooOpasus. MUKPOIBOMIONMS M KOABOJIIOLMS Iapa3sUTOB M UX XO35€B.
MexaHu3Mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTUOMOTHKAM H CIIOCOOBI OOpHObI

Cc Hel

6.3

Metoasl u3ydeHus: Makpospoiouuu. IlameoHTonornueckue METOAbl U3ydEHUS
sBostonuu. [lepexonubie Gopmbl U GUITOTEHETHYECKUE PSBI OPTaHU3MOB.
buoreorpaduueckue MeToapl uzydeHus 3Bomonuu. CpaBHeHue quiopsl U gayHbl
MaTEepUKOB U OCTpOBOB. buoreorpaduueckue obmactu 3emnn. Buapi-sHaeMukn u
PENUKTHI.

9M6pI/IOJ'IOFI/I‘leCKI/Ie u CpaBHI/ITeJ'IBHO-MOp(bOJ'IOFI/I‘-IeCKI/IC MCTOAbl H3YYCHHA




3BONIONMU. ['€HeTHYecKue MEXaHM3Mbl SBOJIOLMH OHTOTEHE3a U TMOSBICHUS
HBOJIOIMOHHBIX  HOBINECTB. ['OMOJOTMYHBIE U  AHAJIOTUYHBIE  OPTaHBI.
PynumenTapHple  OpraHbl W aTaBU3MBL.  MOJEKyIspHO-TEHETUYECKUE,
6I/IOXI/IMI/I‘-ICCKI/IG u MaTEeMaTHUYCCKUEC METOObI N3YUYCHUA 3BOJIIOIINH.
T'oMonoruyHble TEHBEI. COBpCMeHHBIC MCTOJbI MOCTPOCHUA (I)I/IHOFGHCTI/I‘ICCKI/IX
JICPEBBEB.

XpOMOCOMHbIG MyTalluu U 3BOJIOLHA TCHOMOB.

OOume 3akoHOMEpHOCTH (TpaBmIia) 3BodOUMU. HeoOpaTMMOCTh 3BONIOLHMU.

AnantuBHas pagranusa. HepaBHOMEPHOCT TEMITOB BOIIOLUH

6.4

Hay4ynble rumore3pl MPOUCXOXAEHUSA KU3HM Ha 3emwse. AOHOreHe3 U
naHcnepMus. JlIoHaydHble IPECTABICHUS O 3apOXKJICHUH JKU3HU (KpeallMOHU3M).
I'mnore3a NMOCTOSHHOIO CaMO3apOXKIACHUS KU3HU U €€ ONPOBEP)KEHHUE ONBITAMU
®. Pemu, JI. Cnamnanuanu, JI. Ilacrepa. IIpoucxoxxneHue KHU3HU U
acTpoOHOJIOTHS.

OcHOBHBIE 3Tanbl HEOpPraHWYeCcKo 3Bomtouuu. llmanerapHas (reojsoruyeckas)
HBONIIOLMS. XHMMHUECKas DJBONIONUA. AOHOTeHHBI CHHTE3 OpPraHUYECKUX
BemecTB u3 Heopranuwyeckux. Omeit C. Mumnepa u I'. FOpu. O06pa3zoBanue
nonumepoB u3 MoHoMepoB. KoanepBarnas runore3a A.J. Omnapuna, runoresa
nepBuuHoro Oynbona JIx. XonjaeliHa, reHeTmdeckas rumnore3a I. Mémiepa.
Pu6osumer (T. Yex) m runotesa «wvupa PHK» V. I'mnGepra. ®opmupoBanue
MeMOpaH ¥ BOBHUKHOBEHUE TPOTOKIETKH.

Ucropusa 3emnu u meronwl €€ uzydeHus. Vckormaembple OpraHM4YeCKHE OCTATKH.
I'eoxpononoruss u e€ meronpl. OTHOCUTENbHAS U A0COJIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHoIOrMY€eCcKas IKana: 30HBI, IPbl, IEPUOBI, JTIOXH.

HauansHble 3Tanel oprann4eckoil »Bomonuu. [losBiaeHne U 3BOIIOLHS IEPBBIX
KIETOK. OBotouus MeTaboiau3Ma. BoO3HUKHOBEHHE TMEpPBBIX HKOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIUIEHKN KaK aHAJIOT IIEPBBIX Ha 3emile COOOILECTB.
Crtpomaronutsl. [IpokaproThl U 3yKapHOTHI.

[IpoucxoxxaeHue 3ykapuoT (CUMOUOTeHe3). DBOJIOLHMOHHOE IPOUCXOXKICHUE
BUpPYcOB. IIponcxoxJeHne MHOTIOKIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE JTambl SBOJIONUU BBICHMX pacTeHui. OCHOBHBIE apoMop(ho3bl
pacrenuii. Bpeixon pacrenuit Ha cymy. [losBieHHe CIOpPOBBIX pPAaCTEHUH U
3aBoeBaHMe uMU cyum. CemeHHble pacTeHus. [IpoucxokaeHue LBETKOBBIX
pacTeHuu.

OcHOBHBIE JTambl HBOJIONHH KXHUBOTHOrO Mupa. OCHOBHBIE apoMOp(o3bI
KHUBOTHBIX. Benpckas gayna. KeMOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XopoBbie KUBOTHBIE. JKU3Hb B BOJE. DBOIOIUS TO3BOHOYHBIX.

[Tpoucxoxnenue amduobuii u pentunuid. [IpoucxoxaeHne MICKONHUTAIONMX U




ntul. Ilpunnun xioyeBoro apomopdosa. OcBoeHue OECrO3BOHOYHBIMU U
I103BOHOYHBIMU KUBOTHBIMH CYILH.

Pa3BuTue xn3HU Ha 3emiie 110 3paM U IEepHoJaM: apXe, IpoTepo30il, Najleo30i,
Me3030#, KaifHO30M. OOm@s XapakTepuCTHKa KIMMaTa M TEOJOTHYECKUX
nporieccoB. [losiBIieHHE U pacIBET XapaKTepHBIX OPraHU3MOB. YTi1eo0pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIM COCTAB aTMOCHEPHI.

MaccoBble BBIMHUPAaHHMS — JKOJOTMYECKHE KpU3HUCHl Ipouuioro. IIpuuuHbel u
CJIEJICTBUSI MAaCCOBBIX BbIMUpPAaHUI. COBPEMEHHBIN 3KOJOTMYECKUN KPU3HC, €ro

0COOEHHOCTH

6.5

Paznenst w 3agaum anTpomosiorur. Mertoasl aHTpomnosioruv. CTaHOBIIEHHE
MpeACTaBICHUN O MPOUCXOXKICHUH YenoBeka. CoBpeMeHHbIEe HayuHbIEe TEOPHH.
CxoncTtBo uenoBeka ¢ KUBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHHUE 4YEJIOBEKa.
CBujaerenscTBa  CXOACTBA  YEJIOBEKA €  KUBOTHBIMH:  CPAaBHUTEJIBHO-
MOp(OTIOTHYECKUE, SMOPHOJIOTUYECKUE, ¢du3nos10ro-0NOXNMHUYECKHE,
noseneH4eckue. OTINYMS YENOBEKA OT JKUBOTHBIX. [IpsAMOX0KIEHNE U KOMILIIEKC
CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOW CUTHAJIBHOMN
CHUCTEMBI.

JBmxynme cuibl ((akTopbl) aHTPONOTeHe3a: OMOJOTHYECKHE, COLHAJIbHBIC.
CooTHoreHrE OMOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.
OCHOBHBIE CTaJIMM AHTPOINOTEeHE3a. ABCTPATIONMUTEKN — IBYHOTUE TIPEIIKH JIFOCH.
YenoBek  ymenblid, IE€pBbBIE  M3IOTOBJICHHWS  OpyaMil  Tpyza. Yenosek
NPSAMOXOJISAIIMKA W TIEPBBIM BBIXOA JrOAeH 3a mnpenensl Adpuku. YemoBek
relIenb0eprckuii — OoOIM TPEeAoK HEaHJEPTATCKOTO YEJIOBEKa M YeloBeKa
pasymHoro. YenoBek HEAHAEPTAIbCKMN KaK BHJ JIOJICH XOJOJHOTO KiuWMmara.
UenoBeK pa3yMHBIH COBPEMEHHOIO THIIA, JCHHCOBCKHII YEIOBEK, OCBOCHHE
KOHTHHEHTOB 3a mpeaenaMu AGpHuki.

DBONIOLMS COBPEMEHHOro 4enoBeka. EcTecTBEHHBIH OTOOP B MOMYNSLIMIX
yenoBeka. MyTanmoHHBINH npouecc U noiaumopdusm. IlonynsinoHHble BONHBI,
npeii¢ reHoB, MuUrpauus U <«3(QQPEeKT OCHOBATENS» B MOMYIALUIX COBPEMEHHOIO
4eNI0BeKa.

UYenoseueckue pacel. Ilonstue o pace. bonpunme pacel: eBporneougHas
(eBpa3miickas),  aBCTpajo-HErpowaHasi  (PKBaTOpualibHAasl),  MOHTOJOUHAS
(asuarcko-amepukaHckas). BpeMs M myTH pacceleHus 4elloBEKa IO IIJIaHEeTe.
EnuncrBo  uyenoBedeckux pac. HayuHas  HecoCTOSTENbHOCTh — pacu3Ma.
[IpucnocoOIeHHOCTh 4YeNoBeKa K pa3HbIM YCIOBHUSIM OKPYXKAIOLICH Cpembl.
Bmusinue reorpaduueckoit cpeapl u  apelida TeHOB Ha MOPQOIOTHIO U

(U3HOIIOTHIO YelloBeKa

OKOCHCTEMBI U IpUuCcynme UM 3aKOHOMEPHOCTU




7.1

Pasnensl u 3anaun 3xonoruu. CBsA3b 3KOJIOTUH C JPYTUMH HayKaMH.
Mertonpl skoioruu. IlonmeBble HaOMOAECHUS. OKCIEPUMEHTHI B  3KOJOTHH:
NpUpPOAHbIE M JabopaTopHble. MoJenupoBaHHe B HKOJOTUU. MOHHUTOPHHT

OKPY)KAaIOIIeH Cpellbl: JTOKATbHBINA, PETHOHATBHBIA U TII00ATBHBIH

7.2

Oxonoruyeckre (akTopbl M 3aKOHOMEPHOCTH UX AeicTBus. Kiaccudukanus
JKOJIOTUYECKUX (PAKTOpPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTPOIOTCHHBIE.
OO0ume 3akOHOMEpHOCTU JAEHCTBUS 3Kosormdeckux (akropoB. IlpaBuio
muaumyma (K. IInpenrens, 0. JIn6ux). TonepanTHOCT. DBpUOMOHTHBIE W
CTEHOOHMOHTHBIE OPTaHU3MBI.

Abuotnueckue Qakropsl. CBeT Kak skojornyeckuil ¢akrop. JlelcTBrue pasHbIX
Y4aCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHU3Mbl. OKOJOIMYECKHE TpPYIIIbI
pacTeHUH M JKMBOTHBIX MO OTHOLIEHHIO K cBeTy. CUrHanbHas poJib CBETA.
doTonepuoausm.

Temmeparypa kak oskomorudeckuii Qaxrop. [leiictBue Temmeparypsl Ha
opranusmsl. [IoMKMIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbBIE OPTaHHU3MBI.

Brnaxnocts kak skonormyeckuid  ¢akrop. Ilpucmocobnenust pacteHUd K
noJyiep)aHuio BogHoro Oanmanca. Knaccudukarus pacTeHUM MO OTHOILCHHUIO K
Boje. [IpucnocobneHus )kMBOTHBIX K ©3BMEHEHHUIO BOJIHOTO peXXHUMa.

Cpenpl o0o0MTaHUs OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, IOYBEHHAad,
IyOWHHAs  TMOANOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3NKO-XUMHYECKUe
0COOEHHOCTH cpea oOuTaHusl opraHu3MoB. [IpucmocoOneHus OpraHu3MOB K
KHU3HU B Pa3HbIX Cpeax.

buonornyeckue put™el. BHenmHue u BHyrpeHHUE puTMbl. CyTOYHBIE U TOJUYHbIE
putMbl. IlprcnocoOGneHHOCTh OpraHM3MOB K CE30HHBIM H3MEHEHHUSM YCIOBUN
KHU3HU.

XKuznennsle opmbl opraHu3MoB. [lonstue o xusHeHHOU (opme. JKu3HeHHbIE
dopMBl pacTeHMil: AepeBbs, KyCTApHUKU, KYCTapHUYKH, MHOTOJIETHHE TpaBBI,
oJHOJeTHHUE TpaBbl. JKu3HEeHHbIE (POPMBI )KUBOTHBIX: TUAPOOHUOHTHI, T€OOMOHTHI,
a3poOHoHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue Qakropbl. Buabl OMOTHYECKMX B3aWMOJCUCTBHUI: KOHKYPEHIIHS,
XUIIHUYECTBO, cUMOMO3 M ero (opmsel. Ilapa3sutusm, koomepanus, MyTyalu3M,
KOMMEH CaJTu3M (KBapTHUPaAHTCTBO, HaxJIeOHUYECTRO). Herpoduueckue
B3auUMoJielicTBUsL  (TomMueckue, (Gopuueckue, @aOpuueckue). 3HaueHUe
OMOTHYECKMX B3aWMOJCHCTBUN IS CYIIECTBOBAaHHS OPraHU3MOB B cpele

obuTanus. [IpyHIINIT KOHKYPEHTHOTO UCKITIOYCHHS

7.3

OKOJOTHYCCKUIE XapPAKTCPUCTUKU MTOIMYJIIAIUHA. HOHy.TISII_II/I}I KaK OMOJIOTHYECKas

cucreMa. Pojib HEOAHOPOAHOCTH cpelibl, PU3NYECKHX OaphepoB U 0cOOEHHOCTEH




Ouonoruu BUJIOB B (POPMHUPOBAHUHM HMPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISLIUM.
OcHOBHBIE IIOKa3aTe€ay MNOMYISLMHU: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
IIOJIOBAsl  CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMI POCTa, CMEPTHOCTD,
MUTPALTHUSL

Oxonoruueckass CTpykrypa mnonyasnuu. OLleHKa YHCIEHHOCTH IOMYISALUH.
JInHaMuKa DONyJIALUHA U €€ Peryisuusa. bUOTHYECKui MOTEHIMAI MOMYIIALNH.
MonenupoBanue JAMHaAMMKM —nonymsiuvu.  KpuBble pocTra  UMCIEHHOCTH
nonymsiuuu. Kpusble BpDKHMBaHUS. Peryndnus 4McI€HHOCTH NOMYNSALMI: pOib
(GakTOpoB, 3aBHCAIMX ¥ HE 3aBHCSIIMX OT IJIOTHOCTH. DKOJIOTHYECKUE
cTpateruu BUAoB (I- u K-ctparerun).

[Tonsitue 00 »oKojormyeckod HuUIEe BUIA. Mectoodutanue. MHoromepHas
Mojenb skosnormyeckon Humm Jx.M. XatunmHcoHa. Pa3smepsl 3KOIOrMyYecKon
Hunm. [loreHunanpHas v peanu3oBaHHas HULIM.

Buag kak cucrema nonymsuuid. Apeansl BUIOB. Buasl U HMX JKHU3HEHHbBIE
CTpaTeTMU.  3aKOHOMEPHOCTHM  TOBEIEHHUS U MHUIPAUUil  KUBOTHBIX.

buonornueckne nHBa3zUU YY)XXCPOAHBIX BUIOB

7.4

CooOuectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu  Mexay
Opranu3MamMu B OHOIlEHO3e. ODKOCHMCTeMa Kak OTKpeITas cuctema (A.[lx.
Tencnu). @OyHKIMOHATBHBIE OJIOKM OPTraHW3MOB B SKOCHUCTEME: MPOIYIIEHTHI,
KOHCYMEHTBI, penyleHThl. Tpoduueckue ypoBHH. Tpoduueckue LENu U CETH.
Abuotuyeckue 6ok skocucteM. [louBbl M Hibl B 3kocucreMax. KpyroBopor
BEILECTB M OTOK SHEPIUH B SKOCHUCTEME.

OcHoOBHBIE MOKa3aTeNnu SKocucTeMbl. buomacca m mpomykuus. DKOJOTHYECKUE
MHUpaMUJIbI YKcell, 0MOMacChl U YHEPTHU.

Hanpaprnennsle 3akoHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. [lepBuynbie u
BTOPUYHBIE CYKIIECCUM W MX INPUYUHBI. AHTPONOICHHbIE BO3JIEHCTBUS Ha
cykueccun. KnnmakcHoe cooOriectBo. buopaznoobpasue u moiHoTa KpyroBopoTa
BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

IIpuponHble 3KOCHCTEMBI. AHTPONOIEHHBIE HSKOCHCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3. Paznnuns Mexty aHTpOIIOT€HHBIMU U IPUPOJIHBIMH 3KOCUCTEMAMH.
Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['oposckas quopa u
¢dayna. CuHaHTpoNM3aIMs TOPOJACKOi ¢ayHbl. buonornyeckoe n xo3sCTBEHHOE
3HAYEHHUE arpodKOCUCTEM U YpOOIKOcHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICVICTBU OPraHMU3MOB B S3KOCHUCTEMAX.

[IepeHoc 3HEprUM U BEWIECTB MEXAY CMEXKHBIMU IKOCUCTEMAMH. Y CTOMUYHUBOCTD
OpraHHW3MOB, NOMNYISUMH M DSKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPOITOTEHHBIX BO3JICHCTBUI

7.5

buocthepa - oOmennanerapHas o0ojouyka 3eMid, Tl€ CYIIECTBYET WIIH




CyllecTBOBana >ku3Hb. Yuenue B.M. Bepuanckoro o Ouocdepe. OOnactu
o6uocteps! u e€ cocras. JKupoe BemecTBO Ouochepsl U ero (yHKIHUH.
3akoHOMEpHOCTH cymecTBoBaHUs Ouocdepsl. OcobeHHOCTH Omocdepsl Kak
rmo0anbHON  dKocHcTeMbl.  J[MHamuueckoe  paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB M OHOr€OXMMHUYECKME LHUKIBI (YIJIepoja, as3oTa).
PurmudanoCTS siBIIeHU B Onocdepe.

3onanpHOCTE OMochepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHIPA,
XBOMHBIE Jieca, CMEIIAHHbIE W IIMPOKOJMCTBEHHBIC Jieca, CTENHU, CaBaHHBI,
MYCTBIHU, TPOIMYECKHE Jieca, BBICOKOTOpbs. Kimmar, pacTUTenbHBIH U
KUBOTHBIN MUP OMOMOB CYyIIH.

Crtpykrypa U (yHKUMS KUBBIX CHCTEM, OLIEHKA MX PECYpCHOIO MOTEHLHala U

o6uochepHbIX GyHKIUH

7.6

DKOJIOTHYECKHE KPU3UCHl U MX NMpUYHHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arps3HeHne BO3AyHHON cpenbl. OXpaHa Bo3dyXa. 3arps3sHEHUE BOJHOM Cpe.bl.
Oxpana BOIHBIX pecypcoB. Paspymenne noussl. OXpaHa ITOYBEHHBIX PECYPCOB.
N3meHenue kmmara.

AHTpONIOTEHHOE BO3AECHCTBUE HA PACTUTENbHBIM W KUBOTHBIM Mup. OxpaHa
PacTUTENBLHOIO M XUBOTHOTO Mupa. OCHOBHBIE NMPUHIUIIBI OXPaHbl MPUPOJIBI.
Kpacusie xuuru. Ocobo oxpansiembie mpupoganbie Tepputopuu (OOIIT).
borannudeckue cajpl U 300JJ0TUYECKUE TTAPKH.

OCHOBHBIE TPHUHIUNB YCTOMYMBOIO pa3BUTHS 4YEJIIOBEYECTBA W IPUPOJBIL.
PanuonaneHOE€  NMPUPOJONONB30BAaHME U COXPAaHEHHE  OMOJIOTMYECKOTO

pazHooOpazust 3eMin




