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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no yuyeOHomy mnpenmery «buonorus» (manee - Ouoisiorusi) Ha
YPOBHE cpeaHero oodiiero oopa3zoBaHusi paspadoraHa Ha ocHOBe denepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
®I'OC COO, Konuenuuu mnpenonaBaHusi yuyeOHoro mpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHoil pabouei mporpaMMbl BOCIIUTAHMUS.

Cornacuo monoxenusiMm ®I'OC COO npoduiibHbIE yueOHBIE TMPEIMETHI,
u3yuyaeMmble Ha YriayOJIEHHOM YpOBHE, SIBISIIOTCS crocooom auddepeHmanum
oOy4yeHHs Ha YpOBHE cCpeaHero oOmiero oOpa3oBaHUS W NPU3BaHBI 0OECIEUUTH
IPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CpEIHUM OOIIMM, CpPEIHUM
poecCHOHaNBHBIM U BBICHIMM O0pa3oBaHuEM. B TO ke Bpemsi KaKIblil U3 3TUX
y4eOHBIX MPEAMETOB JOKEH OBITh OPHEHTUPOBAH HA TPUOPUTETHOE DPEIICHUE
00pa30BaTEeNbHBIX, BOCMUTATENBHBIX M Pa3BUBAIOIIMX 3a/a4, CBSI3aHHBIX C
npodopueHTaueil 00yJarommxcss ¥ CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOM
00JJaCTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH, MEAWIIMHON, DKOJOTHEH,
MICUXOJIOTUEH, CTIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yue6HOMY mnpenmetry «buosorusi» naér npeacTaBiIeHHE O
HeNMd W 3a7adax M3ydeHus ydeOHoro mpenmera «buomorus» Ha yriyOonéHHOM
YpOBHE, OIpeenseT 00s3aTeabHoe (MHBApHAHTHOE) MPEAMETHOE COJIEpKaHuE, ero
CTPYKTYpUpOBaHHE [0 pas3ieliaM U TeMaM, paclpeesieHue Mo Kiaccam,
PEKOMEHIyeT TOCIe0BAaTEIbHOCTh HM3YyUYEHUsS] Y4eOHOro marepuayia ¢ Y4€ToMm
MEXMPEAMETHBIX W BHYTPHIPEAMETHBIX CBsI3€H, JIOTMKM Y4YeOHOro mpolecca,
BO3pPAaCTHBIX OCOOEHHOCTEeHl oOyuarmuxci. B mporpamme mno Ouosoruu
peaiu30BaH MPUHLUI TMPEEMCTBEHHOCTH C HM3y4Ye€HHEM OHOJIOTUM Ha YpPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHusi, Onarogaps 4emMy MpOCMaTpUBaeTcs
HAMpaBJIeHHOCTh HA  TOCHEAYIollee pa3BUTHE  OHOJIOTMYECKUX  3HAHUM,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOT'O MHUPOBO33PEHHUS,
HKOJIOTUYECKOTO MBILUICHUS, MPEICTaBICHUM O 3I0pOBOM 00pa3e >XHU3HH, Ha
BOCIHTAaHHE OEpEeKHOT0 OTHOLIEHUS K OKpyXarolel npuponHoit cpene. B
nporpaMme Mo OHOJIOTMM TaK)Ke IMOKa3aHbl BO3MOXKHOCTH y4eOHOTO NpeaMmeTa
«buonorusiy B peanuszanuu  TpeboBanuit DPI'OC COO K mMIaHUPYEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOyYeHHS W B
GbOpMHpPOBAaHWM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIBHOW  JCSITEIBHOCTH
o0yyarommxcs IO OCBOCHHUIO COJEpKaHUS OMOJIOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeAHero oouiero o0pa3oBaHus.

VYueOusbiii npenmer «buonorusy» Ha ypoBHE CpeaHEro ooIiero oopasoBaHus
3aBeplIaeT OMOJIOTMYECKOEe O0pa3oBaHME B IIKOJE W OPUEHTHPOBAH Ha
paciidpeHue U yriayOsieHue 3HaHUN 0OyYaroIlMXCsl O KUBOM IPUPOJIE, OCHOBAX



MOJICKYJIIPHON W KJIETOYHOW OWMOJIOTHH, SMOPHOJIOTUM W OHWOJOTUU Pa3BUTHS,
TEHETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, YIBOIOIIMOHHOTO YUEHUS U IKOJIOTHH.

Nzydyenne yueOHoro mnpenmera «buonorus» Ha yrayOJeHHOM ypoOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYArOIIMXCS K MOCIEAYIOUIEMY MOJYyUYEHUIO
OMOJOTMYEeCKOro  00pa3oBaHUSi B By3aX M OpraHu3alusix  CpPEIIHEro
npodeccuonanbHoro odpazoBanusi. OCHOBY €ro COJCp)KaHUS COCTABISIET CUCTEMA
OMONOTMYECKUX  3HAHWW, TONYYCHHBIX TIPU HM3YyYEHUH  OOYyYarOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX Pa3JeioB OMOJOrMH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kjmaccax 3TH 3HAHHS TMOMYy4alOT pa3BUTHE. Tak,
pacuiMpeHbl U yriayOJjeHbl OMOJOTWYECKHE 3HAHMSI O PACTEHUSX, KUBOTHBIX,
rpubax, OaKTepusix, OpraHM3ME YeNIOBEKa, OOIMMX 3aKOHOMEPHOCTAX >KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOIOTUYECKUE CBEACHUS MPUKIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOpbIE MOXHO HCIIOJIb30BAaTh KaK OPUEHTHPHI ISl MOCIEIYIOIIETo
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpaius OMOJOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TMOJYYEHHBIMH OOYYAIOMIMMUCS MPU HU3YyUYEHUU
bu3KKM, XUMHH, Teorpaduu U MaTEMATUKH.

Crpyktypa mporpamMmbl mo ydeOHomy mnpeamery "buomorus" otpaxkaer
CHUCTEMHO-YPOBHEBBI U 53BOJIOLUMOHHBIA MOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEePHBIE JJI )KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIliH, IBOJIONNUN OPraHUYECKOT0 MHUpa Ha 3emiie,
COXpaHEeHUs OHMOJIOTMYECKOro pa3HooOpasusi 1aHeTsl. Tak, B 10 kiacce
U3y4alOTCSI OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OWMOJOTHH, SMOPUONIOTHHU U
OMOJNIOrMM pa3BUTHUS, TEHETUKU U CEJNEKUUH, OMOTEXHOJOTUU M CHUHTETUYECKOU
OMOJIOTHH, aKTyalIH3UPYIOTCS 3HAaHMUS OOydYaroIMXCcs MO OOTaHWKE, 300JI0THUH,
aHatomuu, (usznonsorun uenoBeka. B 11 kiacce wu3ydaroTcsi 3BOJIIOIIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHUe o0 Ouocdepe.

VYuebnniii mnpeamer «buonorums» mpusBaH  00eCHEUUTh  OCBOCHHE
00yJaroMMuUCs OMOJIOTUYECKUX TEOPUN M 3aKOHOB, UAEH, NPUHILIUIIOB U MpaBuUII,
JIeXKAaIllUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpPa3MM M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISIIHH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINUXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTUH, MPUKIAIHBIX acTeKTaxX OMOJIOrHYecKuX 3HaHui. s
pPa3BUTHS M TOJAJEpXKAHUS HHTepeca OOydaroumxcss K OHOJIOTMH Hapsiay Co
3HAYUTEIbHBIM 00BEMOM TEOPETHUYECKOTO MaTepuaia B COJACPKAaHUU MPOTPAMMBI
1o OMOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C MCTOpPWEH CTAHOBIICHUS U Pa3BUTHS
TOM WIM MHOW oOnacTh OHMOJOTMH, BKIJIAJIOM OTEUYECTBEHHBIX U 3apyOeKHBIX
YyU€HBIX B PELLIEHUE BaXKHEUIITNX OMOJIOTMYECKUX U KOJOTHYECKUX MTPOOIIEM.

Lenb uzyuenus yuebHoro npeamera «buonorus» Ha yriayOn€HHOM ypoBHE —
OBJIaZICHHE OOyYarolMMHCS 3HAaHUSAMH O CTPYKTYPHO-(QYHKIIMOHAIbHON



OpraHu3allid JKUBBIX CHCTEM pa3HOTO paHra ¢ NPUOOpPETeHHE yMEHUM
UCIIOJI30BaTh ATU 3HaHUS B (HOPMHUPOBAHUM MHTEpEca K ONpeAesEHHON 00sacTu
npodeccuoHanbHON J1eATENbHOCTH, CBSI3aHHOM C OuWoOJIOrHel, Wi K BBIOOpPY
y4eOHOr0 3aBeJCHUS JJIsl TPOAOKEHUS OUOIOTUYECKOT0 00pa3oBaHuUs.

JocTikeHue uenu u3ydyeHuss yuyeOHoro mpeamera «buonorus» Ha
yIiyOJEHHOM YpOBHE 00€CTIEUMBAETCS PEUIEHUEM CIIEIYIOIIUX 3a0a4:

OCBOEHHE O0YYarOIMIMMHCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPUSIX, KOHLEMLHUAX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHHH, MHOIoO0pa3uM M OCOOCHHOCTSIX OMOJOTMYECKHUX CHUCTEeM (KJIETKa,
OpraHu3M, MONyJIALHMs, BUJ, OMOreOLEeH03, Onocdepa); O BHIIAIOIINXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaronuxcsi ¢ METOJaMU TIO3HAHUS KUBOW MPHUPOJIBIL:
UCCJIEIOBATEILCKUMHU  METOJIaMUd  OMOJIOTMYECKHX HayK (MOJIEKYJSIpHOU H
KJIETOYHOM OMOJIOTHM, SMOPHOJOTMA U OWOJIOTMM pPa3BUTUSA, TEHETUKU U
CeJICKUMHU, OWOTEXHOJIOTMM M CHUHTETUYECKOM OMOJIOTMH, MaJ€OHTOJOTHH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEIbHOIO  TMPOBENEHUS  OMOJIOTHYECKUX
UCCJeIOBaHUM B JabopaTopud W B Tpupojae (HaOmrofeHUE, U3IMEPEHHE,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIAJICHHE OOYyYalOIMMHUCA YMEHHUSIMH: CAMOCTOSITEIbHO  HAXOJHUTh,
aHAJIM3UPOBATh W HCIIOJNB30BaTh OMOJOTHYECKYI0 HH(GOPMAIMIO; MOJIb30BaTHCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COLMAJIbHO-DKOHOMUYECKMMH U  JKOJOTUYECKUMHU
npo0jemMaMu 4YelOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH JESITEIbHOCTH IO
OTHOILIEHUIO K OKpY’Kawouled NpUpOIHOM cpene, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO0  OKPYKAIOIUX  JIIO7ICH; OOOCHOBBIBAaTH U COOJIOATh  MEpPHI
npoduiiakTUKY WHGEKITMOHHBIX 3a00JIeBaHUI, TIpaBUiIa MOBEJCHUS B MPHUPOJAE U
oOecrieyeHusi 6€30MacHOCTH COOCTBEHHOM KU3HENEATENbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOIO M  TEXHOIEHHOIO0  XapakTepa; XapaKTepUu30BaTh
COBpEMEHHbBIC HAyYHBIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Yy 00yYarOUIMXCsl MHTEIUIEKTYalbHBIX U TBOPUYECKUX CHOCOOHOCTEM
B IMpPOILIECCE 3HAKOMCTBA C BBIJAIOIMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OHOJIOTMH, pEHIaeMbIMU €10 MIpoOJieMaMu, METO0JIOTHEn
OHOJIOTUYECKOTO UCCJIeIOBAHNUA, IPOBEICHUS AKCTIEPUMEHTAIIbHBIX
UCCJIeIOBAHUM, pelIeHHs] OUOJIOTMYEeCKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
O0OBEKTOB U MPOLIECCOB;

BOCIHUTAHUE y OOYYaIOIIUXCS [ICHHOCTHOTO OTHOIICHUS K >KUBOI MPUPOE B
LIEJIOM U K OTAEJIbHBIM €€ 00beKTaM U SIBICHUAM; (POPMHUPOBAHUE IKOJIOTHUECKOH,



TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEJCHUS B MPHUPOJE;
MHTETrPallii €CTeCTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOyYaroIIMMHCS  KOMIIETGHTHOCTH B PaIllMOHAIBLHOM
MPUPOIOIIOIL30BaHUN (COOMIO/ICHNE TPaBWJ TOBEIECHUS B MPHUPOJE, OXPAaHbBI
BUJIOB, IKOCUCTEM, OHOC(hEphl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbSI U 37]0POBbSA
OKpYXXarolmux Jrojaed  (coOmtomeHuss Mep NpoPuiIakTUKKA — 3a00JICBaHUM,
oOecrieueHre OE30MACHOCTH JKU3HENEATCIIbHOCTH B YpPE3BBbIYAWHBIX CHUTYyaIUIX
NPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) HAa OCHOBE HCIOJIb30BaHUSA
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TTOBCEHEBHOM KU3HU;

CO37laHME  YyCIIOBUWA Ui~ OCO3HAHHOrO  BbIOOpa  OOydYarouuMucs
VHIUBULYAJIbHOU oOpazoBaTeabHON TPACKTOPUH, crocoOCTBYyOIIEH
NOCIIEAYIOUIEMY TPO(PECCHOHATIBHOMY CaMOONPEIEICHUI0, B COOTBETCTBUHU C
WHIMBUTy AIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMH PETHOHA.

OO6miee yncIo 4acoB, OTBEACHHBIX HA M3Y4YEHUE OMOJIOTUM HA YTIIyOJICHHOM
YpPOBHE CpeaHero obiiero odpazopanus, coctapiser 170 gacos: B 10 kmacce — 68
yacoB (2 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HEJIel0).

OT60op opraHU3aIMOHHBIX (HOPM, METOJIOB M CPEICTB OOydUeHUsS OMOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHENU(UKN €ro COJAEpKaHWs W HAMpaBIEHHOCTH Ha
MPOJIOJDKEHHE  OMOJOTUYECKOro  00pa3oBaHHWs B OpPraHM3allUsAX  CPEIHEro
po¢heCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

O0s13aTenbHBIM yCIOBUEM NPU 00yUYE€HHUU OMOJIOTMH Ha yTriyOJE€HHOM ypOBHE
SBIIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TPAKTUYeCKUX padoT. Takke ydactue
OOy4YaroIMXCS B BBIMOJHEHUU MPOCKTHBIX U y4eOHO-MCCIEOBATENbCKUX PadoT,
TEMaThKa KOTOPBIX  OMNPENEISeTCs y4uTeJIeM Ha OCHOBE  HMMEIOUIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOJIHBIX YCIOBUMA.



COAEPKXAHUE OBYYEHMUSA
10 KVIACC

CopnepxaHue porpaMMbl, BBIIAECIEHHOE KYPCUBOM, HE BXOJIHUT B IPOBEPKY
rocy1apcTBeHHOM utoropoii arrectauu (I'MA).

Tema 1. buoJiorusi Kak HayKa

CoBpeMeHHass OMOIOTHST — KOMIUIEKCHAsE Hayka. Kpatkast ucropusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKMd M H3yYaeMble UMH  TPOOJIEMBI.
dyHIaMEHTaJdbHbIE, NPUKIAIHBIE W TOWCKOBBIE HAy4YHbIE WCCIEIOBAaHUS B
OMOJIOTHH.

3HaueHne OMOJOTUM B (POPMUPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAYUYHOM
kaptuHbl Mupa. I[lpodeccun, cBszanHbie ¢ Ouonorueil. 3HaueHue OUOJOTHH B
MPAKTUYECKOM JIESTEIbHOCTM YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO3SIHMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOBI.

JdemMoHcTpanun

[Toptpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgeu, I'. Mennens, B. U. Bepnanckuii, U. I1. I1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupbl 1 cxembl: «CBsI3b OMOJIOTMM C JIPYrUMHU Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. ZKuBble cUCTEeMBbI U UX U3yYeHHE

XKuBble cuCTeMBl Kak mpeaMer u3ydeHus Ouosnoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, MAUCKPETHOCTb W LEJIOCTHOCTb,
CIOXXHOCTh M YIOPAJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCIIPOM3BEEHUE, PA3IPAKUMOCTb, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSPHBIA, KJIETOYHBIN,
TKaHEBbIN, OpraHU3MEHHBIN, NOMYJIALIMOHHO-BUIOBO, 3KOCHCTEMHBIN
(OuoreoueHoTuueckuit), ouocdepuniii. Ilpouecchl, npoucxonsdiive B KHUBBIX
cucteMax. OCHOBHbIE NpU3HAKK KUBOro. JKu3Hb Kak (opMa cCyliecTBOBaHUSA
Matepuu. Hayku, nzyyaroiiye >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3AINU.

N3yuenune xuBBIX cucteM. MeToapl Ouonormdyeckoil Hayku. HaOmropenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanus. [loHsTHE 0 3aBUCUMOM U
He3aBUCHUMON niepeMeHHOW. IlmanupoBanme »skcnepumeHTta. IlocTaHoBka W
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKH U €€ AOCTOBEPHOCTD.
Paz0poc B Ouomornyeckux AaHHbIX. OIEHKAa TOCTOBEPHOCTH IOTYYCHHBIX
pe3yabtaroB. [IpuunMHBI HCKaXeHUS pe3yJbTaTOB dKcrepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buonorndeckue
cucteMbl», «CBOWCTBA KUBOW MaTepun», «YPOBHHU OpraHU3AUU KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YeEJIOBEUECKOro opranusMa», «buoreoinenos», «buocdepay, «Meroab
W3YUYCHHUSI )KUBOU TIPUPOJIBIY.

O6opynoBanme:  nmaboparopHoe  oOopyaoBaHWE IS MPOBEACHUS
HAOJIIOICHUM, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTuueckas padora «lcnonp30oBaHWE pPa3MYHBIX METOJOB IIPU
M3YYECHUHU JKUBBIX CUCTEM.

Tema 3. buoJiorust KieTKu

Knerka — crpykTypHO-QyHKIMOHAIbHAs e€AWHUIA >KuBOoro. Hcropus
oTKpbITUs KiIeTku. Paboth! P. I'yka, A. JleBenryka. Knerounas teopus (T. [1IBanH,
M. IIneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOW KIETOYHOM
TEOPHH.

Meroabpl  MOJNEKYJIApHOM M KJIETOYHOM  OMOJOTMU:  MHKPOCKOMMS,
xpomatorpadus, smekTpodope3, METOA MEUEHBIX aTOMOB, IuddepeHIanIbHoe
HEeHTpU(YTUPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢ukcuposanmvix
K1emoK. DIEKTpOHHAasT MUKpockomnus. Kougoranvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JdemMoHcTpanun

[Toprpetst: P. I'yk, A. JleBenryk, T. IlIsann, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOID, «IJEKTPOHHBIA MHUKPOCKOI,
«Hcropus pasBUTHS METOJI0B MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAITBHBIX KIETOK.

IIpakTnueckas padora «M3yueHne METONOB KIETOYHOW OHOJIOTHUU
(xpomarorpadus, oanextpodopes, auddepeHmaIbHOe IEHTpUYyrupoBaHUe,
[TLIP)».

Tema 4. XuMu4yeckasi Opranu3aums KJICTKU

XUMHYECKAM COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTBHI.
Boma m €€ ponmp Kak pacTBOPHUTENA, pearcHTra, y4acTHE B CTPYKTYPHUPOBAaHUH
KJICTKH, TETUIOPETYISIuu. MuHepaabHbIe BEIIECTBA KJIETKU, X OHMOJIOTHYECKas
poiab. PoJsib KATHOHOB M aHUOHOB B KJIETKE.

Oprannyeckne BellecTBAa KIETKH. buonornueckue mnoauMepsl. benku.
AMUWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl O€KOBOM MoJiekyJibl. [lepBuunas
CTpYKTypa Oenka, mHentujHasi CBs3b. BTopuuHas, TpeTWyHas, 4YETBEPTUYHAS
cTpyktypsl. Jlenaryparmus. CpoiictBa OenkoB. Krnaccuduxarus — OenKoB.
buonorudeckue GpyHkunn 6enkoB. Ilpuonsi.



YrneBoasl. MoHOCaxapuabl, IUCaXapU/ibl, OJIMTOCAXaPUAbl U MOJIUCAXapUIb.
OO0mumii T1UIaH  CTpOeHHS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue GyHKIHMH YIII€BOIOB.

Jlumuasl. I'uapodunsHo-ruapodoOHbie cBolicTBa. Knaccudukanus aunuaos.
Tpurnunepunbl, QocPoaunuabl, BOCKH, CTepouabl. buonorumdeckue (yHKIHH
munuaoB. OOmue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kuciotsl. JJHK u PHK. CrpoeHue HyKIEMHOBBIX KHCJOT.
Hyxkneotunpl. [lpunnun xomrmeMentapHoctu. [lpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cniupans. Mectonaxoxaenue u ouonorudeckue ¢ynkiuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBszu B MoJiekyne ATO.
buonornyeckue pynknun AT®. BoccTaHoBiIeHHBIC TTEPEHOCUNKH, UX QYHKIIUU B
kinetke. /J[pyeue Hyxneozuompugocghamer (HT®D). CexBenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmoMuKu, nPomeoMuKHu.

CrpykTypHasi OMOJOTHS: OMOXMMHUYECKHE U OMOPU3UYECKUE HCCIICIOBaHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomonekyid. Modenuposanue
CmMpyKmypbol U QYHKYUll OUOMONEKY U ux Komniekcos. Komnvromepnwiti Ouzaiin u
OpeanuyecKull CuHme3s OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanuu

[Toptpertsr: JI. [Tomunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknuH,
®. Caurep, C. IIpy3unep.

[uarpammsbl:  «PacnpeneneHne XMMHUYECKMX  3JEMEHTOB B HEXKUBOM
npupoze», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU PUPOLEY.

Tabmuubl 1 cxembl: «llepuoguueckas TaOnMIIA XUMUYECKHX AIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJBI», «BemecTBa B cocTaBe OpraHu3moBy», «CTtpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb, «CTpOEHUE MOJIEKYII
yrieBooB», «CTpoeHue MoOJeKyd JHUNuaoBy», «HyKIEMHOBBIE KHUCIOTHD),
«Ctpoenue monekyiibl ATOy.

O6opynoBaHue: XuMUYecKas ocyia 1 000py0BaHHUE.

JlabopaTopHuasi padora «OO0HapyKeHHE OCJIKOB C TOMOIIBI0 KAYECTBEHHBIX
peaKkumny.

JlaGopaTopnass  paGora  «JcciaegoBaHue =~ HYKJIEHMHOBBIX  KHCJIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. Ctpoenne u QyHKIMH KJIETKH

Tunbel KIETOK: JyKapuOTHYecKas U mpokapuoruyeckas. CTpyKTypHO-
GbyHKIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHune MpoKapruOTHIECKOM KaeTku. KieTouHast cTeHKa OaKTepHil U apXxei.
OcoOEHHOCTH CTpPOCHHsI TeTepoTpoHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKapHoOT B OMOLIEHO3aX.

CrtpoeHnue u (GyHKIITMOHUPOBAHUE AYKapUOTHUYECKOU KJICTKHU.
[Ina3zmatuueckass wmemOpana (mnasmaneMma). CTpykTypa —IUJIa3MaTHYECKOM
MeMmOpanbl. TpaHCcHOpT BEIIECTB uepe3 IJIa3MaTUYECKYI0 MEeMOpaHy: MacCHUBHBIM
(muddysus, obneruénnas aud@ys3usi), aKTUBHBIN (TMEPBUYHBIA W BTOPUYHBIN
aKTUBHBIN TpaHcropT). I[lomynponuniaemocts MemOpanbl. PabGora HaTpwmii-
KaJIMEBOTO Hacoca. DHJOIMUTO3: MUHOIMTO3, (haronuros. Dk301uTo3. Kietounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHI, TpHOOB.

Huronnasma. Lluto3omne. L{urtockener. J[Buxkenue nuromnambel. OpraHouibl
KieTku. OJIHOMEMOpaHHBbIE OPraHOUIbl KIETKU: SHJOIJIa3MaTUYEeCKass CeTh
(BIIC), anmapar I'onbmaku, TU30COMBI, UX CTpOoeHHME W (PyHKIMU. B3zaumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyJIspHOTO PETHUKYIyMA.
Mexanusm nanpaenenusi 6eakos ¢ IIIC. CuHTe3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOUYHbIX ~ MeMOpaH. ['magkuii  (arpaHyJiApHBIM)  3HAOIIA3MATHUYECKHIMA
petukynym. CekperopHas ¢yHkiusa anmapara [onbmxu. Moougurayus 6enrkos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoocu. Tpancropt
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOUILI  KJIETKU:  MHUTOXOHJPHUH,  IUIACTHUJIBIL.
Ipoucxoorcoenue mumoxonopuii u niacmuod. Cumouoeenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne u GyHKIMA MUTOXOHApWUN H TuiacTui. llepBudHble,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCHUHTE3UPYIOUIMX  DYKAPHOT.
XJIOpOMmIacThl, XpOMOIUIACTBI, JIEMKOIJIACTHI BBICILIMX PACTECHUM.

HememOpanHubie opranouipl kiietku CTpoeHne W (PyHKIMH HEMEMOpPaHHBIX
OpraHOU0B KJIETKHU. Pu6ocomsi. IIpomesrcymounvie Qunramenmol.
MuxkpodunameHTsl. Axkmunogvle Mukpoguiamenmol. MBIIIEYHBIE  KJIETKH.
Axmunosvie KOMNnOHeHmbl Hembluleunblx kiemok. MuxkporpyOouku. Kierounsiii
neHtp. CTpoeHHWE ¢ JBIKEHHE JKTYTUKOB W pecHUYEK. MUKpoTpyOOUuKH
muToriasMel. LleHTpuons. benku, accoyuuposaumHvle ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

SAnpo. O6onouka siapa, XpOMATHH, KapuoIia3ma, SAPBIIIKA, UX CTPOCHUE H
bynkuuu. SnepHsid O6enkoBbld MaTpukc. [IpocTpaHCTBEHHOE pacmoIoKEeHUe
XpOMOCOM B HUHTepha3HOM siape. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBL. /J{uHamuka s0epHou 000104KU 6 Mumo3se. HoepHulil
mpaucnopm.

Knerounsle BkimtoueHusi. CpaBHUTENIbHASI XapaKTEPUCTUKA KIIETOK 3yKapUOT
(pacTUTeIBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE JYKapUOTHYECKON KieTku», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpO€HME  pacTUTENbHOM  KIeTKn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHE MPOKApUOTUYECKON KIETKI.

OOGopynoBaHKe: CBETOBOM MHUKPOCKON, MHUKPOIPENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopnass pabora «M3ydyeHue CTpOEHHSI KJIETOK Pa3IUYHBIX
OpraHUu3MOB).

IIpakTHyeckas padora «/3yueHne CBOMCTB KJIETOYHOU MEeMOPaHBI».

JlabopaTopnass padora «lccnenoBaHue IUIa3MONIM3a U JEIJIa3MOJIM3a B
PACTUTENIBHBIX KIIETKAX).

IIpakTuyeckass  paGora  «/3ydyeHue  JBMKEHHUS  UUTOIUIa3Mbl B
PACTUTENBbHBIX KIETKaX».

Tema 6. O0OMeH BelecTB M NpPeBpalleHNe JHEPTUU B KJIETKe

AcCUMUIISLINS U TUCCUMWISIIIUS — JIB€ CTOPOHBI MeTaboau3ma. Tumbsl oOMeHa
BEIIECTB: aBTOTPO(MHBIN U TeTepoTpodHBIN. YdacThe KHUCIopoda B OOMEHHBIX
mpoleccax. JHepreTuueckoe obecneyeHue KIeTku: mnpeBpanieHue ATD B
oOMeHHbIX Tpolueccax. DepMEeHTATUBHBIA XapakTep peakluil KIETOYHOIO
Metabonuzma. depMmeHTh, MX CTPOEHUE, CBOWCTBA W MEXAHWU3M JCHCTBUS.
Kodepmentsl. OTinnunst GepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-
aAKTUBATOPHl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (EePMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHbBIi CHHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DOTOCHHTES.
AHOKCUceHHbIll U OKCUuceHHbll omocunmes y obaxmepui. Ceemocodbuparoujue
nUCMeHmbl U NUSMEHmMbl PeakyuoHHo20 yeumpa. Poab XJIOpOIIacTOB B MpoLecce
dotocunteza. CreToBast u TeMHOBas hazpl. Pomoovixanue, Cs, Cy. u CAM-munsi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BnusHue paznuyHbiXx (aKTOpOB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHnE (POTOCUHTESA.

XEeMOCHUHTE3. Pa3znoobpazue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, CcepoOaKTepuu, BOJIOPOIHBIC
OakTepuu. 3HAYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Bugesl Opoxenus. [IpomykTel OposkeHHS W HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30OYAUTENHN OOJIE3HEH.

ABpoOHBIE  OpraHu3Mbl.  JTambl  YHEPreTUYECKOro  oOMeHa.
[ToaroToBUTENBHBIHN 3TaIl. [ THKOIH3 — OECKUCIOPOTHOE PACIIEIIIICHUE TITFOKO3BI.

buonornueckoe oKuciaeHHe, WIK KIETOYHOE AbIXaHue. Pojib MUTOXOHApHI B
mpolieccax ouonoruyeckoro okucienus. [{ukmmueckue peakiuu. OKUCTUTENHHOE
dbochopunupoBanue. Iuepeus memopannoz2o epaouenma npomoros. Cunmes



ATD: paboma npomonnou ATD-cunmaszwl. IlpeumMymiecTBa a’dpoOHOIO MYTH
oOMeHa BeIleCTB nepes aHa3pOoOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHa.

JdemoHcTpauuu

[Toptpersr: k. Ilpuctinu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHrenerapar, [1. Mutuen, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHHTE3», « DHEPreTHUEeCKU 00Men», «brocuHTe3
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OO6opyoBaHue: CBETOBOM MHUKPOCKOM, 000pyIOBaHUE IJIsi MPUTOTOBICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnass  padora  «l3ydyeHWEe  KATAIUTUYECKOM  aKTUBHOCTHU
(bepMeHTOB (Ha MpUMEpE aMUIIa3bl UM KaTajasbl)».

JlaGopaTopnasi padora «/3yueHue (EPMEHTATUBHOTO PACHICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (GOTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTopHnasi padora «CpaBHEeHHE POIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Hacaencrsennass uHpopManus U peanusanus e€é B KieTKe

Peakunn MatpuyHoro cuntesa. [IpuHINUN KOMIUIEMEHTAPHOCTH B PEAKLIUAX

MaTpUYHOTO cUHTe3a. Peanuzanus HacnencTBeHHol nHopmaiuu. ['eneTnueckuii
KO, ero cBoucrBa. Tpanckpunuuss — mMarpuudbld cuHTe3 PHK. IlpuHummsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIUIETbHOCTh, ACHMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 saykapuomuueckoti knemke. Hexooupyrowue PHK.
Tpancnsauus u e€ stanel. Yuactue TpancnopTHsix PHK B OuocunTese Oenka.
VYcnousi O6uocunrte3a Oenka. KomupoBanuwe amuHokucior. Ponb pubocom B
OounocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2eros. OpraHuzalus TeHOMa y
MPOKAPUOT U IYKApPUOT. Perynsiius akTUBHOCTHM T€HOB y MpokapuoT. ['mmoresa
onepona (®. XKako0, XK. MaHo). MoaexynsipHvie mexanuzmvl IKCNPECCUl 2eHO8
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynsiys 0OMEHHBIX
npoiieccoB B kieTke. Kiietounbrit romeocras.

Bupycsl — HekneTounbie (HOPMBI JKU3HU U oOJUraTHeie napa3utbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, UHmezpasa.

BupycHbie 3a001eBanus 4enoBeka, *KMBOTHbIX, pactenuil. CIINJ, COVID-
19, counanbHble U1 MEAULIMHCKUAE TPOOIIEMBI.

buoungpopmamura: unmeepayus u ananuz oonvuwux maccusos («bigdata»)
CMpPYKMYpHuIX Ouonrocudeckux oanuvix. Hanomexunonocuu 6 buonocuu u meouyune.
Ilpoepammupyemoie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKkapcms.



JdemoHcTpauuu

[Toptpersr: H. K. Konbros, 1. 1. iBanoBCcKkuii.

Tabnunel u cxembl: «buocuntes Oenka», «['enernueckuit kon», «Bupycen,
«bakrepuodarm».

IIpakTueckas padora «Co3gaHue MOAEIH BUPYCay.

Tema 8. J/Ku3HeHHBbI HMKJI KJIETKU

Knerounslii 1uki, ero mepuoasl W perymsnus. WaTepdaza u MHTO3.
Oco0OeHHOCTH TPOIIeCCOB, MpOTEKawIMXx B uHTepdase. [loaroroBka KIeTKH K
nenenuto.  [IpecuHTeTndyecknii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKUU |
MOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) IEPHOIbl UHTEP(DA3bI.

Marpnunbeii cunre3 [IHK — perumkanms. I[lpunounsr permmukanun /JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAILICIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeromMepaza. XpPOMOCOMHBIA Ha0Op KIETKM — KapuoTuIll. JIumjmougHelli u
rarjiouaHbeli  Habopbl XpomocoMm. ['omosoruunsie XpoMocombl. [losoBwie
XPOMOCOMBL.

Henenue xnetkn — wmuto3. Craguu MHUTO3a M MPOUCXOIAIIME B HHUX
npoueccel. Tumnbl MuTo3a. KapruoknHe3 u HMTOKHHE3. bHOJIOrMYeckoe 3HaYeHHUE
MUTO3A.

Perynsaimusa MUTOTHYECKOrO LMKIA KIETKH. [Iporpammupyemas KieTouHas
rubesb — arnomnTos.

Knerounoe smpo, XpomMocombl, (GyHKIIMOHAIbHAS TEHOMHKA. Mexanuzmol
npoaugepayuu, oug@epenyuposku, cmapeHus u cudenu kiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue Mmooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemMoHcTpanun

Tabmuipl U cxeMbl: «KU3HEHHBIA LUK KIETKW», «Mutos», «CtpoeHue
xpomocom», «Pemmkamusa JJHK.

OO6opynoBaHKe: CBETOBOM MUKPOCKOII, MUKpOIpenapathl: « MUTO3 B KIETKaX
KOpEUIKA JIYKa.

JlaGopaTopHas padora «M3yuenue  XxpoMocom Ha  TOTOBBIX
MHKponpenapaTrax».

JlaGopaTopHas padora «HaOmoaeHre MUTO3a B KJIIETKaX KOHYHMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKpOIperapaTax)y.

Tema 9. CtpoeHue 1 pyHKIIMH OPTaHMU3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAQJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOCHHMSI M JKM3HEACATEIHHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIECTOYHbIE T'PHUObI, OJHOKIJIETOYHbIE
BOJIOPOCIIH, APYTHUE NPOTUCTHI. KOJIOHUAIbHBIE OPTaHU3MBI.



B3auMocBs3p 4acTei MHOIOKJIETOYHOrO OpraHu3ma. TKaHu, OpraHel H
cucteMbl opranoB. OpraHnusM Kak eInHoe 1einoe. ['omeocras.

Txanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBareibHas,
NOKPOBHAs, TMPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpPOCHHS,
GyHKUUNA U pacoNiOKEHHs TKaHEH B OpraHax pacTEHUU.

TkaHW XKMBOTHBIX M 4Y€JIOBEKA. THIBI KUBOTHBIX TKAHEW: SIUTEIHAJIbHAL,
COEJIMHUTENbHASA, MbIlIeYHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (QYHKUUA U
PaCIIOJIOKEHMS TKAHEN B OPraHaX KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M Te€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHel U
CHUCTEMBI OPTraHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKA OPraHOB U CUCTEM OPTIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTel OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHHue u
THUIBI COEAUHEHUS KOCTEN.

JIBr>keHue  OpraHusMoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&OouIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PacTeHHI:
TPONU3MBl M HACTHM. JIBH)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanme opranmsmoB. Iloryomenne BOABI, YIJIEKUCIOrO Trasa M
MHHEPAIBHBIX BELIECTB pacTeHUsIMU. lIutanue kUBOTHBIX. BHyTpuronoctHoe u
BHYTPUKIIETOYHOE NUIIEBapeHUe. [IuTaHWe MO3BOHOYHBIX MXUBOTHBIX. OTHENbI
MUIIEBAPUTENIBHOIO TpakTa. IlumeBapurenbHble kenesbl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. Jlpixanue «uBOTHBIX. Juddys3us
ra3oB uepe3 MOBEPXHOCTh KieTKU. KoxHoe npixanue. J[pIxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. JlpixaHue MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHUE CTPOEHUs JIETKUX ITO3BOHOYHBIX JKHUBOTHBIX.
JlpixaTenpHasi cucrema 4elioBeka. MexXaHu3M BEHTWISUHMM JIETKUX Yy NOTUL U
MIIeKonuTaromux. Perymsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHcnopT BeELIECTB Yy OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcrmopT BemIECTB y JKHMBOTHBIX. KpOBEHOCHas cucTeMa U €€ OpraHbl.
KpoBeHocHass cucremMa IIO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepare,
KPOBEHOCHBIE COCyIbl U KpoBb. Kpyrum KkpoBooOpamieHus. OBONIOIHOHHBIC
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI IMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepaua u €€ peryssius.

Beigenenue y opranu3sMoB. BeiaeneHue y pacreHuil. BeiaeneHue y
KUBOTHBIX. CoKparuTenbHble Bakyonu. Oprasnsl BeiaeneHus. @Ouibrpanus,
CeKpelrs U 00paTHOE BcachblBaHME KaK MEXaHU3MBbI pabOThl OPraHOB BBIJCIICHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOW U BBIIENUTEIbHON cucTeMaMu. Boiienenue y



MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. [louku. CTtpoeHne u (pyHKIIMOHHPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3moB. CHOpBI
OakTepuii M WUCTHI MNPOCTEHIMX. 3ammuTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpeacTBa macCUBHON M XUMHUYECKOM 3a1UThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M WX NPOU3BOJHBIE.
3ammTa opranu3zMa ot Oojie3Hed. IMmyHHas cucteMa uenoBeka. KieTouHblil u
TYMOPaJIbHBIA WUMMYHUTET. BpoXAEHHBIA W TPUOOPETEHHBIA CHEIU(UISCKHMA
UMMYHHTET. Teopusi KIOHaIbHO-celeKTUBHOTO umMyHurera (II. Dpmux, @. M.
bepuer, C. Tonerara). BocmasiutenbHbie OTBETHI OPraHU3MOB. Pojib BpOXKIEHHOTO
MMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JIeBaHUM.

PazgpaxxumocTte W perynasuuMs |y  OpraHusMoB. PasgpaxumocTts Yy
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumocTts W perynsuus y
pacTtenuid. PocToBbIE BENIECTBA U MX 3HAUYCHUE.

HepBHas cucrema u pednekropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI
y JKHBOTHBIX. OTHENBl TOJOBHOTO MO3Ta TMO3BOHOYHBIX >KUBOTHBEIX. Pediiekc u
pednexropHas ayra. besycinoBHbie U yCIIOBHBIE pe(IICKCHI.

I'ymopanbHast peryisiuuds U SHOOKPUHHASL CUCTEMA >KHUBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPMHHOW CHUCTEMBI M HMX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3auMoCBsI3p HEpBHOW U SHJIOKPUHHON cucTeM. [unoranamo-runodusapHas
CUCTEMA.

JdeMoHcTpauuu

[Toptper: . I1. I1aBnos.

Tabmuubl U cxeMbl: «OIHOKJIETOUHBIE BOJOPOCIN», «MHOTOKJIETOYHBIC
Bogopocin», «baktepum», «llpocreiimme», «Opranbl IBETKOBBIX PACTEHHID,
«CucreMbl  OpPraHoB TIO3BOHOYHBIX  JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHHE CTEOIIS»,

«CTpoeHue TUCTOBOM IUIACTUHKW», « [KaHU KUBOTHBIX», «CKEJIET 4eJIOBEKAY,
«IInmeBapurenpHas  cucrema», «KpoBeHocHass cucreMa», «JlpIxaTenbHas
CHUCTEMAY, «HepBHas CHCTEMAY, «Koxay, «MpleyHas CHUCTEMAY,

«BprgenurenbHas cucremay, «HJIOKpUHHAs cucremay, «CTpoeHre MBIIIIbDY,
«AMmyHUTET, «Kumeunononoctueie»y, «CxemMa  NOUTaHUS  PACTEHUI»,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUAPB,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHHe N0XKAEBOro uepBs», «HepBHas
cuctema poeio», «HepBHas cucrema asarymkmw», «HepBHas  cucrema
npecMmbikaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIEKOTTUTaIomuX», «HepBHas cuctema uenoBeka», «Pediexcey.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpEnapaTbl OJHOKIECTOYHBIX
OpraHMW3MOB, MHUKPOIIPENApaTbl TKAHEH, PAKOBUHBI MOJUIOCKOB, KOJUIEKLIUH
HACEKOMBIX, WIJIOKOXKHMX, XKHUBBIC JK3EMIUISIpbl KOMHATHBIX pacTEHUM, repdapuu
pacTeHUl pa3HbIX OTAEJOB, BIAXKHBIE Mpenaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJIJIEKIIMM OECHO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeIOBEKa,
00opyI0BaHUE JJI IEMOHCTPAIMH MTOYBEHHOTO U BO3AYIITHOTO MUTAHUS PACTCHUM,
pacuieruieHust Kpaxmaiyia u 0eJIKoB 1oJ AeicTBUEM (PepMEHTOB, 000pY10BaHUE IS
JIEMOHCTPALMU OIBITOB II0 U3MEPEHUIO )KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JIBIXaTeJIbHBIX JBUKEHUH, MOJICNIA TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHnasi pabora «/3yueHue TKaHEH pacTCHUI».

JlabopaTopHast padora «3yueHne TKaHEW JKUBOTHBIX».

JlaGoparopHasi padora «/3yueHne OpraHoB IBETKOBOI'O PACTCHUSD.

Tema 10. PazMmHOkeHUE ¥ pa3BUTHE OPraHU3MOB

®opMbI pa3MHOXKEHHS OPraHU3MOB: Oecrosoe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecrnoioro  pa3MHOXKEHMs:  MOYKOBAaHHWE,  CHOPYJIALMS,
(dbparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxxkenue. IlonoBeie kieTku, uiu rameTsl. Meio3. Craguu
Mmeno3a. [loBenenne xpomocom B menose. Kpoccunrosep. buonornueckuii cMbIci
Melo3a W TMOJOBOro Imponecca. Meilo3 W ero MecTto B >KU3HEHHOM IIHKIIE
OpPraHHU3MOB.

[IpenzaponpieBoe passurue. ['amerorenes y s kuBOTHBIX. [1010BBIE KeEE3bI.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHre U 3MOpPUOHAJIbHOE pa3BUTUE KUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPUOIOTUs — HAayKa
O pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopgoeeneza. Craguu >MOpHOTECHE3a
KUBOTHBIX (Ha mpumepe Jarymku). [poOnenme. Tumsl  apoGneHus.
Jemepmunuposannoe u HedepmuHuposannoe oOpobnenue. bnacmyna, munol
onacmyn. OCOOCHHOCTH APOOJICHUS MIICKOMUTAIOMIUX. 3apOJIbIIIEBbIE JIMCTKU
(racTpyssinys). 3akiaagKa OpraHoOB U TKaHEH U3 3apObIIIEBbIX JINCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOMICTOCSA 3apojbllia (IMOpUOHAIBHAS HWHIYKIIHS).
3aknmagka IUlaHA CTPOCHUS JKUBOTHOTO KAaK  PE3yJbTaT HEPAPXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BnusHue Ha >MOpPHOHAIBLHOE pPA3BUTHE PA3NUUYHBIX
(haKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButme xuBOTHBIX. [locTomMOpuonaneHbIl Tiepuon. Ilpsmoe wu
HenpsMmoe pas3BuTHe. PasButne ¢ Metamopdo3oM y O€ClO3BOHOYHBIX H
MO3BOHOYHBIX YKUBOTHBIX. BHOJOrHMYEecKOEe 3HAYEHUE MPSMOr0 U HEMPSIMOTO



pa3BUTHUSA, UX PACHPOCTPAHECHUE B HpUpoOJE. THUMbl pOCTa KUBOTHBIX. DAKTOPHI
PEryJsiliuy pocTa )KUBOTHBIX U 4yesoBeka. CTaiuu MoCTIMOPHOHATIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeka. [leproapl oHTOreHesa yenoeka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

Pa3smuoxxenne u pasutrue pacrenuid. ['ameroput u cnopodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHuid. (OOpa3zoBaHue CHoop B IMpolecce Menosa.
['amerorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoifHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuit. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYJISIIUN OHTOT€HE3a Y PACTEHUM U AKUBOTHBIX.

JdemMoHcTpanun

[Hoprpetsr: C. I'. HaBammn, X. lneman.

Tabmuubr u cxembl: «BereratuBHoe pa3zMHOXeHUE», «Tumbsl Oecnosioro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIAMUAOMOHANBD, «Pa3MHOKEHHE 3BIIICHBD»,
«Pa3MHO)eHue ruapsy, «Menosy, «XpoMocomsl», «l'ameroreHnes», «CTpoeHue
AUIEKIIETKH U crepmaTo3ousia», «OCHOBHbIE CTaauu OHTOreHesayn, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zBurhe wmanckoro »xyka», «PazButue capaHumy,
«Pa3Butne nArymku», «/IBolHOE OIUIOZOTBOPEHME Yy LBETKOBBIX PACTCHUIY,
«CTpoeHue cemMsiH OJHOJOJIBHBIX U JIBYJIOJIBHBIX pAacTeHUN», «KU3HEHHBIA ITUKII
MOPCKOM  KamycTb», <«OKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIIpENaparbl SHULEKIETOK U
CIIEpMATO30U10B, MOJENb «L MK pa3BUTHSI JISTYILIKI.

JlabopaTopHasi padora «3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MUKpOITpEnapaTax».

IIpakTnueckass padora «BpIsIBIEHHE NPHU3HAKOB CXOACTBA 3apOJBIIIEH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pa3MHOXKEHUS BBICIINX
paCTEHUIN.

Tema 11. I'eHeTMka — Hayka 0 HACJEJICTBEHHOCTHM W H3MEHYMBOCTH
OPraHu3MOB

Ucropust cTraHOBIEHUS W pa3BUTUS TEHETHKUW Kak Hayku. PaGoter T
Menpens, I'. ne @pusa, T. Moprana. Posib 0TeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pa6oter H. K. KonbuioBa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATUSA U CUMBOJIbI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, AJbTEPHATUBHBIC MPU3HAKHA, JTOMHUHAHTHBIM W PELECCUBHBIN
MPU3HAK, TOMO3UTOTA, T€TEPO3UTOTa, YUCTAs! JIMHUSL, THOPUJIBI, TEHOTHI, (PEHOTHII.



OCHOBHBIE =~ METONBI  TEHETUKH:  THOPHUIOJOTHYECKUN,  ITMTOJOTHYECKUH,
MOJIEKYJIIPHO-T€HETUYECKHIA.

JdemoHcTpauuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasuioB, A. H. benosepckuii, I'. [I. Kapneuenko, 0. A. ®unmunuenko, H. B.
TumodeeB-PecoBckmii.

Tabnuibl u cxembl: «MeTo bl TeHeTUKIY, «CXeMBbI CKPEIIIUBAHUS.

Jlabopatopnas paGora «Jlpozoduna Kak OOBEKT T'€HETHYECKHUX
VICCIICIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

MounorubOpunnoe ckpemuBanue. IlepBblii 3akoH Menaens — 3aKoH
eMHO00pa3usi THOPUIOB MepBOro nokojieHus. [IpaBuno nomuHupoBanus. Bropoi
3aKOH MeHenss — 3aKOH paculeIUieHus Mpu3HakoB. LluTomorndeckre OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHMs. [ UmoTe3a YUCTOTHI raMeT.

Amnanusupymoliee ckpemupanue. [I[poMexXyTOUHbIN XapaKTeP HACIIECIOBAHUSL.
Pacmiennenne npu3HakoB MpHU HEMOJIHOM JIOMHUHUPOBAHUHU.

JuruOpuaHoe ckpemBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOI0
HACJICIOBAaHUSl  ITPU3HAKOB. [{uTonorndyeckue  OCHOBBI  JAUTUOPHUIHOTO
CKpELIMBaHUS.

CuernieHHoe HaciefoBaHue npusHakoB. Pa6otel T. Moprana. CueruieHHOE
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIYy TeHaMH. XPOMOCOMHas
TE€OpUsI HACIEICTBEHHOCTH.

['eHeTnka nosia. XpoMOCOMHBIN MEXaHU3M ONpPEAEIICHHS M0JIa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBIN U reTeporaMeTHslii moia. ['eneTnueckas
CTPYKTYpa MOJIOBBIX XpomMocoM. HacnegoBanue nmpus3HakoB, CLETJIEHHBIX C MOJIOM.

I'enoTun kak uemoctHas cucreMa. [neoTponus — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIM ajUienu3M. B3auMOIeHCTBUE HEaJUICNbHBIX TE€HOB.
KommniementaprHocts. Onucras. [lonmumepust.

['eHeTyeckuii KOHTPOJIb Pa3BUTHS PACTCHUM, XUBOTHBIX M YEJIOBEKa, a
TakkKe (PU3MOIOTHIECKUX TIPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (DYHKITUH.
['eneTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3SIHH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeThyeckue acreKTbl KOHTPOJs U
W3MEHEHUsI HaCJIeACTBEHHOW UH(POPMAIIUU B MIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanun

IToprpetsl: I'. Menaens, T. Mopras.

Tabnuubr u cxemsbr: «IlepBbiii 1 BTOpoi 3akoHbl Menaens», « Tpetuii 3akoH
MeHnnens», «AHAIM3UPYIOLIEEe CKpelnBaHue», «HemonHoe TOMUHUPOBAHHUEY,
«CrieryieHHOe  HaclieZIOBaHWE TPU3HAKOB Y Jpo3oduibl»y, «l'eHeTHka Tmoiay,



«Kapuotun uenoBeka», «Kapuotunm npozoduis», «Kapuotum nOTuibn,
«MHOXXEeCTBEHHBIN aJIeIN3M», «B3auMoaecTBUE T€HOBY.

O6opymoBanne: MOAEHb IS JEMOHCTPAllUd 3aKOHOB €IMHO0Opa3us
ruOpUI0OB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJENIb A
JEMOHCTpPAllUM 3aKOHA HE3aBHUCHUMOTO HACIIEIOBAHUS MPU3HAKOB, MOJAENb JIS
JIEMOHCTpAllUM CIEIMJICHHOTO HACIEIOBaHUS MPU3HAKOB, CBETOBOW MMKPOCKOTI,
MuKponpenapar: «po3zopuinay.

IIpakTnueckas padora «/3ydeHwe pe3yabTaTOB  MOHOTHOPHUIHOTO
CKpEIIMBaHUS y APO30(DUITBD».

IlpakTuyeckass  padora  «V3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpELIMBaHUA y IPO30(UIBD».

Tema 13. 3akoHOMEpHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotuna u cpeibl npu  QPopMUpPOBaAHUM (PEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIE MPU3HAKU. Bubl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIEICTBEHHASL.

MoaudukanronHass u3MEHYUBOCTb. Ponb cpenbl B (popMUPOBaHUU
MOIU(PUKAIMOHHON M3MEHYMBOCTH. Hopma peaknuu mpu3Haka. BapuanmoHHBIHM
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PUKAIMOHHOMN
W3MEHYHUBOCTH.

['enHoTHMNIMYECKast U3MEHYMBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUUBOCTH.
Bupl reHOTUNTMYECKON M3MEHYMBOCTH: KOMOMHATUBHASI, MyTaIllMOHHASI.

KomOunaTuBHasT W3MEHYHMBOCTH. Meio03 W IIOJOBOM MpollecC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTU. POJIh KOMOMHATUBHON M3MEHUYMBOCTH B CO3/IaHUU
T€HETUYECKOT0 pa3Hoo0pasus B Mpejiesiax 0JTHOrO BUA.

MyTainmoHHass W3MEHYMBOCTh. BHAbl MyTalui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HMHAYUMPOBAHHBIE  MYyTallMU. SaepHble U
nuToriazMaTuyeckrue Myrtanud. CoMaTUYeCKUE U MOJOBble MyTauuu. [IpuduHbI
BO3HUKHOBEHUsA MyTaluid. MyTareHpl W WX BJIUSHHE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOIO TMpolEecca. 3aKOH TOMOJIOTMYECKHX PAIOB B
HaciencTBeHHoW u3MeHunBoctu (H.U. BaBunoB). BHesnepHas M3MEHUMBOCTH U
HACJICICTBEHHOCT.

Onuecenemuxa U SNUSEHOMUKA, pOIb NULEHEeMUYecKux @akmopos &
HAc1e008aHUU U U3MEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JdemoHcTpanuu

[Toprpersl: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmumpl u  cxembl: «Buabl  u3MeHUMBOCTHY, «MoaudpuKaOHHAS
W3MEHYHUBOCTHY, «KomOuHaTuBHas W3MEHYUBOCTDY, «Metio3y,
«OmnomoTBopeHuey, «I eHeTHYeCKue 3a00JIeBaHUs YSIIOBEKay, « Buapl MyTaruii.



OO6opynoBaHue: XUBbIe W TepOapHbIC AK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHUYHNBOCTH.

JlaGopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOIU(PUKAIMOHHON W3MEHUMBOCTU. [locTpoeHue BapuanMoHHOTO psna U
BapUALMOHHON KPUBOM».

IIpakTnyeckas padora «Mytamuu y JApo3odusibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa Ye10BeKa

Kapuorun wenoBeka. MexayHapoJiHas IMporpaMma HCCIEIOBAHUS T€HOMa
4yenoBeka.  MeToabl  M3y4yeHHs ~ TIEHETMKM  YeJOBEKAa:  TIEeHEAIIOTMYECKH,
OJIM3HEIOBBIH, HUTOT€HETUYECKUH, MOMYJIALMOHHO-CTAaTUCTUYECKU U,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE OIpENIECIICHHE IrE€HOTHUIIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[1I1P-ananu3a. HacineacTBeHHbie 3a00ieBaHUs YesioBeKa. [ eHHbIE U XPOMOCOMHBIE
00Je3HH 4YelnoBeKa. boye3HM ¢ HacleICTBEHHOW MPeApacroioKEHHOCTBIO.
3HayeHUEe MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUCHUH T€HETUUYECKUX
3a0oyieBaHUI 4YenoBeka. MeauKo-TeHeTuueckoe KOHCYJIbThupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TeHETHYECKOro Irpy3a». DTHUYECKUE ACIEKThl MCCIEIOBAHHI B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue ((akTOphl TMOBBIIEHHOW YYBCTBUTEIBLHOCTH 4YEJIOBEKa K
bu3HYeCKOMY U XMMHYECKOMY 3arpsi3HCHHUIO OKpyXaromiel cpenbl. [ eHeTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JdemoHcTpanuu

Tabnmuubr u cxemsl: «Kapuorun denoBeka», «MeTonbl U3yUYeHUS TEHETHKHU
yesioBeKay, «l eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnuyeckas padora «CocTaBieHUE U aHAIU3 POJOCIOBHON.

Tema 15. Cesekunsi OpraHnusMoB

JlomecTukanus # CeJeKUUs. 3apokKIACHUE CENEKIMU W JOMECTUKAIUU.
Yuyenue H. W. BaBuioBa o IleHTpax mNpoOUCXOXKACHHS W MHOTrooOpasus
KyJbTYPHBIX pacTeHui. Ponp celekuuu B CO3JaHUM COPTOB PACTEHHM U MOPOA
*KuBOTHbIX. CopT, mnopoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PAIOB B
HacjaeACTBeHHOM wu3MeHuuBoctu H. WM. BaBuioBa, ero 3HadyeHue s
CEJICKITMOHHOU PaOOTHI.

Metoasl ceneKkImoHHONH paboThl. MCKYyCCTBEHHBIM OTOOp: MAacCOBBIM U
VHIUBUTY AJIbHBIH. Otanbkl ~ KOMOMHAIIMOHHOW  CEJICKIIUH. UcnwiTanue
MpPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTUIY C MOMOIIBIO OIICHKH
¢deHoTrIa TOTOMCTBA U OTOOP IO TEHOTHUITY ¢ oMolIbio aHanmu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 KaKk  METOJ  CENEKUHOHHOW  paloThl.
PannaninOHHBIN 1 XUMHYECKUI MyTareHe3 Kak MCTOYHUK MYTalui y KYJbTYPHBIX



¢opMm opranu3moB. Mcnonap3oBaHHME TE€HOMHOIO pPENAKTUPOBAHHUS U METOJOB
pekoMOuHanTHbIX JIHK 17151 monmydenust icXoAHOTo Matepuara st CEeleKIUU.

[Tomyuyenue MOJINTUIOUOB. BnyTtpuBnnosas ruOpuaAn3aIys.
bmuskopoacTBeHHoe  ckpemuBaHue, WM uHOpuauHr.  HepopactBenHoe
CKpeluBaHue, wid aytopuauHr. ['erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtpanénHas rudbpuamzanus. [Ipeononenue Oecroaus
MEXBUOBBIX THOPUIOB. JOCTHKEHUS CEIEKIIMHU PACTEHUHN U KUBOTHBIX. «3en1éHasl
DeBOIOYUAY.

CoxpaHeHHE M M3YyYEHHE T€HETHMUECKUX PECYPCOB KYJIBTYPHBIX PAaCTECHUH U
UX JUKUX PpOAMYEH Ui CO3JaHUsl HOBBIX COPTOB U THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX  KYJbTYp. /H3yuenue, coxpaneHue u  ynpaeieHue
2eHemUYeCKUMU pecypcamu CelbCKOXO3AUCNEEHHbIX U NPOMBICAO0BHIX HCUGOMHBLX
8 YeAx YIYUUeHUs CYWecmeyIouwux U CO30aHUs HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX MemOo008 HAYYHbIX UCCAe008aAHUL,
nepeodosuvix uoeti U nepcneKmueHbIX MexHoI02UlL.

JdemMoHcTpanun

[Toprpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenxo, II. II.
Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

TaOmuis! u cxeMbl: «L{eHTpbI MPOUCXOKAEHUS 1 MHOT000pa3us KyJIbTYyPHbIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSAOB B HACIEICTBEHHONM HU3MEHUYMBOCTH,
«MeTtonpl cenekuumny, «OTnanéHnas ruopuauzamnusy», «MyTarenes».

JlabopaTopHasi padora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHHI U TTOPOJ]
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/M3ydyeHrue METO0B CEIEKIIUN PACTCHUI.

IIpakTuuyeckas padora «IIpuBuBKa pacTeHUIN».

Ikekypeuss «OCHOBHBIE METOJIbI M JOCTHXKEHHUS CEJIEKIMU PAcTeHUH u
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLIHIO, IIJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBI yYaCTOK, B TEIUIMYHOE XO34KWCTBO, B JIabOpaTOPHIO
arpOyHHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJIOTUA M CHHTEeTHYECKAsI OHOJIOT U

OOBEeKThI, UCHOJIb3yeMble B OHMOTEXHOJOTMH, — KIETOYHbIE M TKAHEBBIC
KYJbTYPBI, MHUKpPOOpPTraHU3MBl, ux XapaKTEePHUCTHKA. TpanuuroHHas
OuoTeXHONOTUA:  XJeOoMeueHne, TMOJIyYeHHE KHUCIOMOJOYHBIX  MPOJIYKTOB,
BUHOjeNnne. Mukpoouonmoruueckuii cuHTe3. OOBEKThI MHUKPOOHOIOTHYECKUX
tTexHoJsoruii. [Ipou3BoacTBO Oenka, aMUHOKHUCIOT U BATAMUHOB.

Co3nanue TEXHOJIOTMM M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C LIEJIbIO MOJIYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIIMX HEe BCTPEUAIOIINECs B MPUPOIe OMOCHHTETUUECKUE MYTH.



Knerounas wnxxeHepus. MeToabl KyJabTyphl KJIETOK M TKAaHEH PACTEHUU U
#®uBOTHBIX. KpuoOanku. Comarnyeckas THOpUIU3AMUS W COMATHUYECKHI
smOpuorene3. lcrnonap30BaHHE TaluIOMJOB B CeJIEKUMM pacTeHuil. [lomyuenue
MOHOKNIOHAIbHBIX anmumei. Mcnonvzosanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PekoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHHME XUBOTHBIX. METOJ TpaHCIIAaHTAUUU SAEp KIETOK.
Texnonozuu 0300p08JIeHs, KYIbMUBUPOBAHUsL U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TE€HHasg HWHKEeHepHs. VICKyCcCTBEHHBI CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHanTHeiX [AHK. Cozodanue mpanceennvix opeanuszmos.
JlocTmkeHnss YW NEpPCHeKTUBBl  XPOMOCOMHOW WM TE€HHOM  MHXXEHEPUHU.
DKOJIOTHYECKHE U AITHYECKUE TPOOJIEMbl T€HHOW WHKEHEPUH.

MenunuHckue 6uotexHojoruu. [loctrenomuas mudposas meaununaa. TTLP-
JMarHocThKa. MeTaOoJOMHBIN aHaldu3, TeHOLIGHTPUYECKUW aHalu3 MpoTeoMa
YyelnoBeKa JUISl OLUEHKM COCTOSHHS €ro 3J0pOBbs. CHOnb30BaHME CTBOJIOBBIX
kiaeTok. Taprernas Tepanust paka. 3D-Omommxenepuss st pa3pabOTKH
(GyHIaMEHTaJIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTUH, CO3AaHMUS KOMIUIEKCHBIX
TKaHEeW COoueTaHWeM TEXHOJIOTHM TpEXMEpPHOro OMONMPUHTUHTA M cKaddoaauHra
JUISL PEIICHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHre BEKTOPHBIX BaKIMH C LENbl0 oOecreyeHuss KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycTaHOBIEHHE MOJIEKYJIAPHBIX MEXaHU3MOB
dbynkuuonuposanusi PHK-comepkamux BUpPYcOB, BBI3BIBAIOIINX 0CO00 OMacHbIC
3a00JIeBaHUS YeJIOBEKA U JKUBOTHBIX.

JdeMoHcTpauuu

Tabmuis! u cxemsr: «Mcnonp30BaHne MUKPOOPTAaHU3MOB B TIPOMBIIIICHHOM
IIPOU3BOACTBEY, «KieTouHass nHxkeHepus», «I 'eHHass HHKEHEepUs».

JladopaTopHasi padora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI).

IIpakTHuyeckas padora «llonyueHre MOJTOYHOKHUCIBIX POTYKTOBY.

JKekypeuss «bHOTEXHONOTMS — BaKHEWINAs MPOU3BOAUTENBHAS CHJA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHue M pa3BUTHE 3BOJIOLHUOHHBIX IPEICTABJICHHHA B
omnoJIorumn

OpomonnonHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHM3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. lapBuHa.

JIBrKy1ye CUiibl 3BOJOLMH BUAOB 110 Y. JlapBUHY (BBICOKAasi UHTEHCUBHOCTD
Pa3MHOXXEHHS OpPraHMW3MOB, HACIEACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAHUE, ECTECTBEHHBII M HCKYCCTBEHHBIN O0TOOD).



Odopmienne cunTteTnueckoir Tteopun HBomoruu (CTD). HeilirpansHas
teopust dBomtouuu. CoBpeMeHHas DJBOJIONMOHHAS  OuWojorus. 3HAYCHUE
HBOJIIOLIMOHHON T€OpUU B POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHcTpauuu

[Toptpertsl: Apuctorens, K. Jlunnen, K. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kioswe, Y. lapeun, C. C. UerBepuxos, U. W. llImansraysen, . Xonnenn, /. K.
benses.

Tabmuiet u cxembl: «Cuctema >xuBoil mpuponbl (mo K. Jlunaewo)»,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm QGopMHUpOBaHUS
npucnocoOsieHnii 'y pacteHuil M kuBOoTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta myremectBus Y. Japsunay, «Haxonku Y. lapunay, «D@opmbl 60pbObI
3a cymectBoBanue», «llopoasl romy6Oeit», «MHOroobpasue KyIabTypHBIX (HOpM
KarmycThl», «[lopoapl JOMANIHUX KUBOTHBIX», «CxeMa 00pa30oBaHus HOBBIX BHJIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHHS JBIXKYIIMX CHJI 3BOJIOLUN,
«OCHOBHBIE MOJIOKEHUS CHHTETUYECKON TEOPHH IBOJIFOLIID.

Tema 2. MUKpPOIBOIIOLMSA U €€ Pe3yJIbTAThI

[Tonynauus kak sneMeHTapHasi eAuHUIA BOMIOIUU. COBpEMEHHbBIE METObI
OLIEHKH TE€HETUYECKOro pa3HooOpa3usi U CTPYKTypbl mnomyisuui. W3meHenue
reHopoHa TOMyJSIUMU KaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHetTuyeckoro pasHoBecus Jx. Xapnau, B. BaiinOepra.

OneMeHTapHbie (aKTOpbl (ABUXKYIIUE CHJIBI) SBOJIONUU. MyTallMOHHBIN
nporiecc. KomOunatuBHas u3MeH4YMBOCTh. [lpeild) TeHOB — ciydaiiHble
HEHANpaBJICHHbIE M3MEHEHMsI 4YacTOT amjiened B momyssiuusax. Oddekr
OCHOBAatTeNsl. JIDpgexm Oymovirounoco eopaviuika. CHudCeHUe 2eHemu4ecKo2o
pasznoobpazus: npudunsl u cieocmeus. Ilpossenenue sghgpexma Opetigpa eenos 6
oonvuux U manvlx  nonyaayuAx.  Murpauuu.  M3omsauus  NOMYJISUUKA:
reorpadudeckas (IpOCTPaHCTBEHHAsS ), OMoIoTHYecKas (PErpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisionuii ¢akrop s3Boionun. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTaOWIM3UPYIOMIMKM,  pa3phIBaOLIU
(nm3pynTuBHbIi). IlonoBoit oTOOp. BO3HUKHOBEHHE M 3BONIOLHUSA COLUAIBLHOTO
NOBEACHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OpPraHU3MOB  Kak  pe3ysbTaT  MHUKPOIBOJIOLUU.
Bo3HukHoBeHHe — mpucnocoOjeHud y  opraHuzMoB.  Apomopdo3sl U
yuauoanantauuu. [Ipumepsl npucnocobyiennii y opraHu3MoB: MOP(OJIOTHYECKHE,
¢dusnonornyeckue, - OMOXMMHYECKHE,  MOBedeHYecKHe.  OTHOCUTENbHOCTD
IPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepum u cTpyKTypa. BumooOpasoBaHue Kak pe3yJbTaT
MUKpPOdIBOJIOIMHU. M3omsauus — kitoueBod (dakTop BupgooOpazoBanus. Ilytu u
CrIocoObI BUJ1I000pa30BaHMUS: aJIONaTPUYECKOe (reorpaduueckoe),



CUMITaTPUYECKOE (?KOJIOTMYECKOE), «MT'HOBEHHOE)» (monumIONAU3aIKs,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl QOpMHUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOPA3HsL.

Pons  sBONIOLMOHHON  Oumosiornu B pa3paboOTKe HAy4HbIX METOOB
coxpaHeHHsi OmopazHooOpazusi. MUKPOIBOJIIONUS U KOIBOJIOIUS Mapa3uTOB U UX
x03s51eB. MexaHn3mbl (POPMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHUKAM M CIIOCOOBI
O00pBOBI C HEl.

JdeMoHcTpauuu

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuupr u cxembl: «MyTalMoOHHAs W3MEHUUBOCTHY», «llomynsannonHas
CTpyKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—BalinOepray, «JIBuxyiune
CHJIBI BOJIIOLIMKY, «DKOJIOTMYECKas M30JSA1Us NOMyJIsIUMNA CEeBaHCKOW (openuy,
«l'eorpadmueckass W30MAIUS  JUCTBCHHMIIBI CHOWPCKOW W JINCTBEHHUIIBI
naypckoiy, «llonmynsiroHHbIe BOJHBI YUCIEHHOCTH XUIIHUKOB U )KepTB», «Cxema
NEUCTBUSA E€CTECTBEHHOTO 0TOOpa», «Dopmbl OOpHOBI 3a CYyIIECTBOBAHHUE,
«MunycTpualibHbIl Menanu3my, «KuBbie rckonaemeie», «IlokpoBuTenbcTBEHHAsA
OKpacka  JKMBOTHBIX», «lIpegynpexnaromasi  oKkpacka  KUBOTHBIX»,
«Dusmnonornueckre amanranuny, «lIpUcmOCOOIEHHOCT, OpraHU3MOB H €€
OTHOCHUTENBHOCTBY, «Kputepuu Buaa», «Buabl-nBoiinnkn», «CTpyKTypa BuAa B
npupozae», «CrnocoObl BugooOpa3zoBaHus», «leorpaduyeckoe BHUI000pa30BaHUE
TpEX BHUAOB JIAHJBIIIEH», «IDKOJOTMYECKOE BHUJI000pPA30BAHHUE BHUAOB CHHUID),
«[Tomumuon et pactenniny, «KamycTHo-peneyHbiii THOpHUI.

ObopynoBanue: repoapuu pacTeHU, KOJJIEKIIMA HACEKOMBIX, dyuesa NTUI] U
3BEpell C MpUMEpaMH pa3IMYHBIX MPUCTIOCOOJEHUM, dYydyenaa NTUI U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUW ONM3KUX BHUIOB, OOpa30BaBIIUXCA
pPa3sTUYHBIMH CIIOCOOAMH.

JlabopaTtopnass paGora «BplsiBIeHHEe W3MEHYMBOCTH Y OCOO€H OJHOTO
BUJIA».

JladbopaTopnass  paGora  «llpucmocoOneHuss  opraHu3MOB M HX
OTHOCHUTENbHAS LIEIECO00Pa3HOCTDY.

JladbopaTtopnass padora «CpaBHeHHUE BHUJOB 1O MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boouus u €€ pe3yJabTaTbl

Meroabl  u3ydyeHHs MakpolsBoirouuu. [laneoHTOMOrMYEecKHe  METOAbI
u3ydeHus: dBomoruu. l[lepexomupie  ¢GopMbl U (UIOTEHETHYECKUE PSIBI
OpraHU3MOB.

buoreorpaduyeckue meTonbl u3yueHus 3Boionuu. CpaBHeHHE (DIOpHI H
dbaynsl MatepukoB M ocTpoBOB. buoreorpaduueckue obmactu 3emiu. Bunusi-
SHJIEMUKHU U PEJIUKTHI.



OMOPHOIOTHYECKHE U CPaBHUTEIHLHO-MOP(OIOTHUECKHUE METOIbl W3YUYEHUS
BONIOLMH. ['€HeTHyecKue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W TOSIBICHUS
HBOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMUHBIE U  AHAJIOTUYHBIE  OpTraHBHI.
PynuMentapuble  opraHbl U aTaBU3Mbl.  MOJEKYJISIpHO-TEHETUYECKHUE,
OMOXMMHUYECKHE UM  MATEMaTHYE€CKWE  METOJbl  M3YUYEHHS  DIBOJIIOLIHH.
['omonoruunsie TeHbl. COBpEMEHHBIE METOJbI MOCTPOCHUS (PUIOTCHETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U 3BOJIIOIUS TEHOMOB.

OOG1ue 3aKOHOMEPHOCTH (TIpaBWiIa) IBONIONUU. [Ipunyun cmenvl QyHKYU.
HeoGpatumocTs »BOMONMHU. AnanTuBHAs paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLINN.

JdemMoHcTpanun

IToptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkelb.

Tabnuubl u cxembl: «OUIOTeHETUUECKUN PAJT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yoObie  smepe»,  «Crerouedanb», — «Punmodputh»y, — «CeMmeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«Penuktey, «HavanbHble cTaguy SMOPHUOHAIIBHOTO Pa3BUTUSA [MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJOTMYHBIE W aHAJNOTU4YHBIE OpraHe», «PyJIUMEHTBI»,
«ATaBU3MBD»Y, «XpOMOCOMHBIE HA0OpHI 4YEIOBEKa U IIHUMIIaH3e», «l JIaBHBIC
HaIpaBJIeHUS 3BOJIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJIIOLII.

OOGopynoBaHue: KOJUIGKIIMU, TrepOapuu, MYJSDKU HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxo:xneHne u pa3BuTHe *KU3HU Ha 3emJie

Hayunble rHUnmore3sl NPOUCXOXKIEHUSA KU3HM Ha 3emiie. AOWOreHes u
nancnepmusi. JJoHayuHbie MpeACTABICHUS O 3apPOKICHUM KU3HU (KPEAlMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOKICHHUS )KU3HH U €€ onpoBepkeHue onbitamu O.
Penu, JI. Cniannanuanu, JI. [Tactepa. [IpoucxoxieHne >xM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU 3BOJIFOLIUH. ITimanerapHas
(reosoruyeckas) OJBOJIOIHUSA. XHUMHYECKas OJBOJIOINHUA. AOHWOTeHHBIM CHHTE3
opraHuyeckux BemecTBs u3 Heopranndeckux. Omeir C. Mumnepa u I'. FHOpwu.
OOpa3zoBanue mnonumepoB u3 MoHoMmepoB. KoarnepBatHas rumnoresa A. .
Onapuna, Tunore3a nepBuyHoro oyiapoHa k. XomnaeitHa, reHeTHYecKasi TuIoTe3a
I'. Ménnepa. Pubo3umbl (T. Yek) u runoreza «vupa PHK» VY. T'unbGepra.
®opmupoBaHue MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKHU.

Uctopus 3emnam u Metonael e€ uszyudeHus. Vckomaemble OpraHHYecKue
octatku. ['eoxpononoruss u e€ wMeroapl. OTHocuTenbHass U aOCONIOTHAsS
reoXpOHOJIOTHs. ['€0OXpOHOIOrnUecKast MKajaa: S0HbL, dPbl, IEPUOIbI, STOXU.



HauanbHblie sTambel opranudeckoi spoiounu. [losBiieHne u 3BomOnUsA
NEPBBIX KJIETOK. DBOJIOLUA MeTaboam3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOTUIEHKM KaK aHajor MEepBbIX Ha 3emie cOOOIIEeCTB.
CrpomaTtonuTtsl. [TpokaproThl U 3yKapuOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOTEHE3). DBOTIOLUOHHOE MTPOUCXO0XKICHUE
BUPYCOB. [IpouncxoxkneHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYHIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl BOJIONMH BBICIIUX pacTeHud. OCHOBHBIE apoMopho3bl
pactenud. Beixon pactenuii Ha cymry. [losiBieHHe CIIOPOBBIX pPACTEHUW W
3aBoeBaHUEe UMM cymu. CeMeHHble pacTeHus. [IpoMcXoXkIeHHE BETKOBBIX
pacTeHUil.

OcCHOBHBIE 3Tambl 3BOJIOIUU KXUBOTHOTO Mupa. OCHOBHbIE apoMOpdO3bl
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpAOBbIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLHUS MMO3BOHOYHBIX.
[Ipoucxoxnenne ambubuii n pentuwnuit. [IpoucxoxaeHue MIIECKONMUTAIOUIUX U
ntul. [lpuHnun xmoyeBoro apomopdosa. OcBoeHHE OECHO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emiie MO 3paM M MEPUOJAM: apXeil, MPOTEepO30u,
najgeo3oi, Me3030¥, KaWHOo30i. OOmas xapakTepuUCTHKa KJIUMaTta W
re0JIOTMYECKUX IporeccoB. [losiBIIeHHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yclIOBUA U BIMSHUE Ha ra30BbIil cCOCTaB aTMOC(heEpHI.

MaccoBble BBIMUPaHHUSI — 3KOJOTHYECKUE KPU3HUCHI npouutoro. IIpuumuel u
CJIEICTBUS MacCOBbIX BbIMHUpaHHil. COBpPEMEHHBIN AKOJOTHYECKUU KPHU3HUC, €ro
ocobenHoctu. [Ipobnema coxpaneHus 6nopazHoodpas3us Ha 3emIie.

CoBpeMeHHas cucTeMa OpraHmyeckoro Mupa. [IpuHumnbsl kiaaccudukanuu
oprann3moB. OCHOBHBIE CUCTEMATUUYECKNE TPYIIIIBI OPTaHU3MOB.

JdemoHcTpauuu

[Toptpetsi: @. Pean, JI. Cnannannanuy, JI. Ilactep, Y. V1. Meunukos, A. U.
Omnapun, Ix. Xongeln, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muie u cxembl: «Cxema onbita @. Penuny, «Cxema omnbita JI. IlacTepa mo
W3YUYCHHIO CaMO3apOoXKIeHus Xu3Hm», «Cxema ombita C. Mumnepa, I'. Opm»,
«JTanbl  HEOPTaHMYECKOW  3BONMIOIUUY»,  «['€OXpOHONOrMYecKas  IIKaay,
«HayvanbHble 3Tanbl OpraHUYECcKou HBOIOLHNNY, «CxeMa 00pa30oBaHUSI 3yKApUOT
nytéM cuMmOuoreneza», «Cucrema KuBOM npupons», «CTpoeHHEe BUpYCay,
«Apomopdo3sl  pacteHui», «PuHHOPUTB), «OTHOKIETOUYHBIE BOJOPOCIUY,
«MHoroknerounsie Bogopociam», «Mxwm», «llamoporHukm», «l'om0ceMeHHBIE
pactenus», «Opranbl IBETKOBBIX pacTeHUi», «(CxemMa pa3BUTHUS KUBOTHOTO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocTeitmme», «KueuHONOIOCTHBIEY,
«Ilmockue  uepBu»,  «Unenucronorue»,  «PpiOb»,  «3eMHOBOJHBIE,



«IIpecmbikaromuecs», «lltunp», «Miekonuratomme», «Pa3BuThe XuU3HH B
apXxeuckou spey», «Pa3BUTHE KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3ZHU B
[aJIE030MCKOM 3pey, «Pa3BuTHe KU3HU B ME3030MCKON dpey, «Pa3sBUTHE KU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAasi CUCTEMA OPraHUYECKOTO MUPay.

OGopynoBanue: TepOapuu pacTeHUN pPa3IUYHBIX OTIEJIOB, KOJIJICKIIMU
HAaCEKOMBIX, BIIAXKHBIE MPENApPaThl )KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB, KOJUICKIIMU
WUTJIOKOXKHX, CKEJEThl TII03BOHOYHBIX JKMBOTHBIX, 4Yydela MTUI W 3BEPEH,
KOJUICKIIUM OKAaMEHEJOCTEN, IOJIE3HBIX HCKONAEMbIX, MYJSDKA OPTraHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasn  sa0opatopHas  padora «MoaenupoBaHUE — OIBITOB
Munnepa—tOpu 1o uzy4eHuto abMOT€HHOTO0 CUHTE3a OPraHNnYeCKUX COSAMHEHUH B
NEPBUYHON aTMochepey.

JlabopaTtopnass paGora «/I3yyeHue W OMNMCAaHHWE HCKOIAEMBIX OCTATKOB
JIPEBHUX OPraHU3MOB).

IIpakTuyeckass padora «M3ydeHue 0COOEHHOCTEH CTPOCHUS pPaCTCHHUI
Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «/3yueHue oCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxokaeHue 4eJI0BEKA — AHTPONOTeHe3

Pa3nensl n 3a1aum aHTPONOJIOrMU. METOIBI aHTPOITOJIOTHH.

CranoBieHue MPEACTABICHUM O INPOUCXOKICHUM 4YelOBeKa. PenurnosHeie
BO33peHus. COBpEMEHHbIE HAYUHBIE TEOPHH.

CxoncTBo yenoBeka ¢ KUBOTHbIMU. CHCTEMATUYECKOE TOJIOKEHHUE YEIIOBEKA.
CBugeTenbcTBa  CXOACTBA  YEJIOBEKAa C  JKMBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTUUECKHE, AMOPUOJIOTUYECKUE, ($hU31M010r0-OMOXUMHUYECKUE,
noBesieHueckue. OTanyusl 4elaoBeKa OT KUBOTHBIX. [IpIMOXOXKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOW CHUTHAJIBHOMN
CUCTEMBI.

JIBrxymue cuibl (hakTOphl) aHTPOIOreHe3a: OMOJIOTUYECKHE, COIIMATIbHBIE.
CooTHolIeHne OMOIOrMYECKUX U COLIMATIBHBIX (DAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaguu aHTponoreHeza. PaHHue uenoBexkooOpa3Hble 00E3bsIHbI
(TPOKOHCYIIBI) U paHHHUE MOHTHIBI — OOIINE MPEIKU YeTOBEKOOOPa3HBIX 00E3bsH U
JmoJiei. ABCTPaTONUTEKN — JBYHOTHE MPEAKH Jtojei. UenoBek ymenblid, NepBbIe
W3TOTOBIICHUS OPYAUM Tpyla. YenoBeK MPAMOXOMSAIINN U MEPBBIM BBIXOJ JIIOACH
3a  mnpenensl  Adpuku. YenoBek reigenbOeprckuii — - 0OMME  OpeIoK
HEaHJIEPTaJIbCKOr0 YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBEeK HEaHAEPTAIbCKAN
Kak BHJ JIIOJECH XOJOAHOTO KJIMMara. YeloBEeK pa3syMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a TmpenenamMu AQpuku.
[TaneoreHeTrka 1 NajaeoOreHOMHUKA.



DBOJIONHSI COBPEMEHHOTO YeJOBeKa. ECTeCTBEHHBIM OTOOP B MOMYJISIIUASIX
yeyioBeka. MyTanMoHHBIN mpouiecc U noaumMopdusM. [lomynsiiimoHHbIE BOJHBI,
npeid reHoB, murpauus U «3(QpQexkT ocHoBaTels» B MOMYJISLHUAX COBPEMEHHOIO
YEJIOBEKa.

Yenoseueckue packl. IloHsatue o pace. boisbimme pacel: eBporeouaHas
(eBpaswmiickasi),  aBCTpajio-HErpoujHas  (PKBaTOpUalibHAs),  MOHTOJIOMJHAS
(azmaTcko-amepukaHckas). Bpems M myTu paccelleHHsl 4YeJoBEeKa IO IUIAHETE.
EnuncTtBO  4yenoBedeckux  pac. HayyHas  HECOCTOSITENBHOCTh — pacu3Mma.
[IpucnocoOneHHOCTh YeNnoBeKa K pa3HbIM YCIOBUSAM OKPYXKAIOIIEH Cpe.bl.
BnusHue reorpadguueckoil cpeabl W apeiida TreHOB Ha MOPQOJIOTHIO U
(PU3HOJOrUIO YETOBEKA.

MexaucuuiuinHapHble  MeToAbl B (u3nueckod  (OMOJIOTHYECKOM)
AHTPOMOJIOTHHU.  OBOJIOLMOHHAS ~ QHTPOIMOJOTHS W MMAJIEOAHTPOIOJIOTHUS
YeJIOBEUYECKUX MOMYJISIUA. buoconuanbHble UCCIEAOBAHUS MPUPOIBI YEIOBEKA.
HccnenoBanre K03BOTIOLMHA OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdemMoHcTpanun

[Toprpetsr: Y. Japsun, JI. JIuku, A. 4. Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJIOTUNY, «[ 0JIOBHOM MO3T YeIOBEKaY,
«YenoBekooOpasubie 00e3bsiHBDY, «CKENeT 4YeloBeKa U CKEJIeT IIMMIIaH3e,
«PyIMMEHTBI U aTaBU3MbD», «JIBUKYIIHE CUIIBI aHTPOIOT€HE3a», « DBOIIOLUOHHOE
IpEeBO  4YENOBEKa», «ABcCTpaionurek», «YemoBek  ymenbli», «YenoBek
NPSIMOXOJAIINIY, «J[eHncoBCKui uyenoBek» «Heannepranpiby, « KpoMaHbOHIIBD,
«IIpenku yenoBeka», « ITanbl IBOJIIOIUHU YEIIOBEKa», «Packl yenoBekay.

OO6opynoBaHue: MYJSDKHM — OKaMEHEJIOCTEH, TMPeIMETOB MaTepHaIbHOMN
KyJbTyphl ~TIPEAKOB 4YeJlOBeKa, penpoaykiuu (¢potorpadun) KapTUH C
MUQOJIOTUYECKUMU U  OUOJICMCKUMM CIOK€TaMH TPOUCXOXKIACHUS 4YeJIOBEKa,
(doTorpaduu HaxoI0K UCKONAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKA, MOJIEIb
yepena 4YejloBeKa M deperna IIMMIIAaH3€, MOJENIb KHCTH 4YeJIOBEKa U KHUCTH
HIMMIIaH3€, MOEJIH TOPCa MPEIKOB YETIOBEKa.

Jlabopatopnas pabGora «/I3yueHue ocoOEHHOCTEW CTPOEHHUSI CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTnyeckas padora «3yueHue 3KOJOrHYECKUX aAalTalNi YEITOBEKay.

Tema 6. Jxojoruss — Hayka O B3aHMOOTHOIICHHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKIIeHl cpeaou

3apoxxaeHue U pa3Butue skojoruu B Tpynaax A. ['ymGonbara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
sK0J0TUH. CBSI3b 3KOJIOTUU C JPYTUMH HAYKAMH.



Meroapl sxonorun. [loneBsie HaOMIOACHUS. DKCIIEPUMEHTHI B IKOJIOTHU:
npUpoAHbIE U JlabopaTopHble. MoJeaupoBaHue B HKOJIOTUU. MOHUTOPHUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00aTbHBIN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHMM Ui 4YEJIOBEKa. OJKOJOTHYECKOE
MHPOBO33pPEHME KAaK OCHOBA CBA3E€M 4enoBedyecTBa C mpuponor. dopmupoBaHHe
HKOJIOTHYECKOMN KYJIbTYPBI U IKOJIOTUYECKON I'PAMOTHOCTH HACEJICHUS.

JdemMoHcTpanun

[Toptpets: A. I'ymbGonbar, K. ®@. Pynse, H. A. Ceepuios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuupl u cxemsl: «Pa3nensl sxonorun», «MeToabl skojorum», «Cxema
MOHUTOPHUHTA OKPYKAKOLIEN CPEIBI.

JlaGopaTopHas pabora «3yuenune METOJI0B JKOJIOTUYECKHUX
VICCIICTOBAaHUIN.

Tema 7. Opranu3zMsbl U cpeia 00MTAHUA

DKoJyiornueckre (PpakTopbl U 3aKOHOMEPHOCTH MX AeicTBusA. Knaccudukanus
DKOJIOTHYECKUX (DAaKTOPOB: abMOTHYECKHE, OMOTHIECKHUE, aHTpororeHHbIe. Oomue
3aKOHOMEPHOCTH JeHCTBUS 3Koorudeckux (aktopoB. [IpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue ¢akrtopel. CBeT Kak 3Kojormyeckuid Qakrop. [leiicTBue
pPa3HBIX YYaCTKOB COJHEYHOIO CIIEKTpa Ha OPraHU3Mbl. JKOJIOTMYECKHE TPYMIIbI
pacTeHMil M >KUBOTHBIX [0 OTHOIIEHUIO K cBeTy. CUTHalbHasi pOJib CBETA.
DOTONEPUOIU3M.

Temmeparypa kak skosorudeckuii (akrop. JleiicTBue Temrepatypsl Ha
opranu3Mbl. [loiikuIOoTepMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIC U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTes kak skosoruyeckuit ¢akrop. Ilpucnocobienuss pacTteHuil K
noj/iep>kaHuio BogHOro Oananca. Kiaccudukarusi pacTeHUld MO OTHOIIEHHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEKUMA.

Cpenpl oOWTaHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIHAs, MOYBEHHAs,
rIyOWHHAsT  TOJMOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DU3UKO-XUMUYECKUE
O0COOCHHOCTH cpen obutanusi opraHuzMoB. [IpucmocoOneHust OpraHu3MOB K
YKU3HU B Pa3HbIX cpeaax.

buonornueckne putMbl. BHemHune u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4Hble PUTMBL. [IpUCTIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HU.

XKuznennsie Qopmbl opranuzMoB. [loHsiTHe o0 JKU3HEHHOW (opme.
KuzHennsie (OpMBI paCTEHUIA: TEPEBHS, KyCTAPHUKHU, KyCTAPHUYIKHA, MHOTOJIETHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckune (hakTOpBHlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUI:
KOHKYPEHITUSI, XUITHUYECTBO, cuMOn03 u ero ¢gopmel. [lapazutusm, Koomepanus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHn4ecTBo). Herpoduueckue
B3auMoOJieHcTBUsL  (Tommyeckue,  (Qopuueckue, ¢dalOpuyeckue). 3HauYCHUE
OMOTHYECKUX B3aUMOJCUCTBUM ISl CYIIECTBOBaHUSI OpPraHU3MOB B Cpelie
obutanust. [I[puHINN KOHKYPEHTHOTO UCKIFOUEHMUS.

JdemoHcTpanuu

Tabmupl U cxeMbl: «Oxojorndeckue (pakTopbr», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKUE TPYIIbI KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TeIIOKpOBHbBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIE», «DU3MOIOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenpl o0O0WTaHUS OpraHu3MoB», «buonornyeckue pUTMBDY,
«Kuznennole  ¢dopmbl  pacteHui», <« KuzHeHHble  (POPMBI  KHUBOTHBIXY,
«IKOCUCTEMA IIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «llenn
nuTaHus», «XumHaudectBoy, «llapasutmsmy», «Konkypenmus», «CumOnos3y,
«KoMmeHcanmszmy.

ObopynoBanue: repOapul pacTeHUM M KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIIMSHUIO PA3JIMYHBIX OKOJOTMYECKUX (HaKTOpOB, TepOdapuu CBETOJIFOOUBHIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUN, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, TepOApUN U KOJUICKIIUU TEIIONIOOUBHIX,
3UMOCTOMKHUX, MOPO30yCTOWYUBBIX PACTEHUM, Yyuerna MTHI] U 3BepeH, repoapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepoduraMm, me3odutram, KOMHATHBIE
pacTeHHs JaHHBIX T'PYIMN, KOJUICKIMHU dXUBOTHBIX, OOMTAIOIIUX B Pa3HBIX Cpelax,
repbapuri YW KOJJIGKIMM PACTEHUW W KUBOTHBIX, OO0JaJaloOlUX YepTamu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIIOBUW >KWU3HH, TepOapuu u
KOJUICKIIUU PACTEHHN M >KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (HOPM, KOJIIEKIIMH
YKUBOTHBIX, YUYACTBYIOIIMX B PA3TMUYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSAX.

JlabopaTopHnasi paGora «BbIsBICHUE MNPUCTOCOOTIECHUNH OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsBI€HHE TMPUCTIOCOOTIECHUN OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopHass pa6ora «AHaTOMUYeCKHE€ OCOOCHHOCTH paCTeHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUI0B U NOMYJISALM A

DKOJIOTUYECKUE  XapaKTePUCTHKHU MOMYJISIIIUY. [Homynsiiust KakK
ounosnoruyeckas cucrema. Poinb HEOTHOPOAHOCTH cpelbl, GU3HUECKUX 0aphepoB U
0CcOOeHHOCTEW OMOJIOrMH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPbI
nonyysauuii. OCHOBHBIE TIOKAa3aTeIW MOMYJSLMUU: YUCICHHOCTb, ILJIOTHOCTD,



BO3pacTHasi U TMOJIOBasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUSI.

Dxosiornyeckasi cTpykrypa nomyssinuu. OLeHKa YHCICHHOCTH MOMYJISIHUU.
JuHamuka nonyiasiuud U e€ peryisuusa. buoTudyeckuil moTeHIuMan MOMYJISIUY.
MopenupoBaHue TMHAMUKH TOMYJIAIUU. KpHuBbie pocTa YMCIEHHOCTH TOMYJISIIUY.
KpuBbie BbDKMBaHMS. Peryinsiiius YWCIEHHOCTH TMOMYJSAIUNA: pojib (DAKTOPOB,
3aBUCAIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTHYECKHUE CTPATETHH BUIOB (T- U
K-cTparerun).

[Tonsitue 06 sKomoruyeckod Huie Buaa. MectooOutanue. MHOromepHas
Mozenpb aKkosiornyeckon Humu Jx.M. XarunmHcoHa. PazMepsl 3KOJIOrMyecKomn
Huiy. [loTeHnnanbpHas U peaTn30BaHHas HUIIIY.

Bun kak cucrema nomynsnmid. Apeansl BUAOB. Buasl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAIECHTHI.

3aKOHOMEpPHOCTHM TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buoiorunueckue
WHBAa3UH Yy KEPOJHBIX BUJIOB.

JdemMoHcTpanun

[Toprpert: k. . XaTuyuHCOH.

Tabmurel U cXeMmbl: «DKOJIOTUYECKUE XAPAKTEPUCTHKU OIS,
«IIpocTpaHcTBEHHass  CTpyKTypa mHomyjasiuum», «Bo3pacTHble  NHpaMuabl
nonyysiqun», «CKOpOCTh  3aceleHusi IOBEPXHOCTU 3eMJIM  Pa3InYHbIMU
opranuzMammn», «Mogeib dkosiornueckor Humu k. M. XatyuHcoHay.

O6opynoBanue: repoapuu pacTeHHM, KOJIJICKIIUHU )KUBOTHBIX.

JladopaTtopHasi pabora  «lIpucmocoGieHus ceMssH  pacTeHHH K
pacceneHuIoy.

Tema 9. JkoJ10rust cO00IIECTB. IKOJOIHYECKHE CUCTEMBI.

CooOmiectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBsizu MexAy
OpraHu3Mamu B OHOIIEHO3E.

Oxocuctema kak oTkpbiTasg cuctema (A. k. Tencnum). OyHKIIMOHAIbHBIC
OJIOKH OpraHu3MOB B OKOCHUCTEME: MPOAYLUEHThI, KOHCYMEHTBI, PEIyIECHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu u cetu. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KocucTeMax. KpyroBopot BemecTB U MOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHBIE  MOKa3zaTelIM  HAKOCUCTEMBl. buomMacca W HpOAyKIHMS.
DKOJIOTHYECKHE MUPAMUJIbI YUCEN, OMOMACChl U DHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HamnpaBiieHHbIEe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. llepBuUuHbIE U
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOTCHHbIC BO3JCHCTBUS HA
cykneccuu. KnnmakcHnoe cooOiectBo. bropasnoobpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[IpupoaHbIe IKOCUCTEMBL. JKOCUCHEMbL 03€P U peK. DKocucmemvl MOpel U
oKeano8. Ixocucmemvl MYyHOP, 1€CO8, Cmenel, NyCMmbitb.

AHTPOTIOTEHHBIE DIKOCUCTEMBI. ATpOdKOCUCTEMA. ArpoieHo3. Pazmuuus
MEXIy aHTPOIIOTEHHBIMH U MIPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOO3KOcUCTeM. ['opojackas
bnopa u ¢dayna. CuHaHTpomnuzaius Tropojackoid dayHsl. buosormdyeckoe u
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
sKocucteMax. Ponb kackadHoeo sghghexkma u 6u006-30udpuxamopos (Kuouesvix
61008) 6 yHKYUOHUpOosaHuu 3Kocucmem. IlepeHoC SHEPTUU U BEUIECTB MEKITY
CMEXHBIMU SKOCUCTEMAMH. Y CTOMYMBOCTh OPTraHU3MOB, IOIMYJISIUUAN U DKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmuol 6030eticmeus 3GepA3HEHUll  PA3HbIX munoe Ha
CcyOOp2aHU3IMEHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbI  IKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€liCMBUSL.
MeTo1010THsT MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX SKOCHCTEM.

JdeMoHcTpanun
[Toptpert: A. JIxk. Tencnu.
Tabmuupr u  cxembl:  «CTpykTypa  OHWoOIleHO3a»,  «IJKocHucTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHCTeMa XBOMHOIO Jieca», «DyHKIMOHAJIbHBIE
IPYIIbl OPTaHU3MOB B JKOcHUCTEME», «KpyroBopoT BEHIECTB B IKOCHUCTEMEY,
«llenn muTanus (macTOUIIHAS, JETPUTHAS)», « IKOJOTUYECKAS] TUPAMUIA YHCETD),
«IJkonoruyeckas nupamuga OHMOMacchly, «IKOJOTUYECKAsT MUPAMHUIa SHEPTUN,
«O0pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCTe
noxapa», «9Kocucrema o3epay», «ArpoueHos», «KpyroBopor BEHIECTB M MOTOK
SHEPIUM B arpoiieHo3e», «[Ipumepsl ypObosKoCHUCTEM.

ObopynoBanue: repoapuu paCTCHHUM, KOJIJIEKIIMA HACEKOMBIX, Yydesia NTHUIl U
3Bepeil, repbapuu KyJIbTypHBIX M TUKOPACTYIIMX PACTEHUHN, aKBapUYyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTuuyeckas padora «3yueHue u onvucanue ypoosIKOCUCTEMBI.

Jlaboparopnasi pabGora «M3yueHue pazHOOOpazusi MEJTKUX IOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX 3KOCUCTEMAX).

IKeKypeust «DKCKypcHsl B TUIMYHBIA OUMOTeo1eHo3 (B AyOpaBy, Oepe3HsK,
€JIbHUK, HA CYXOJI0JbHBIN UM TOMMEHHBIN JyT, 03€P0, OOJIOTO)».

IKCKYpcHsl «IKCKYpCHs B arpodKOCHCTEMY (Ha TOJie WIM B TEIUIMYHOE
XO035UCTBO)».

Tema 10. Bbuocdepa — rnod6aabHast IKOCHCTEMA

buocdepa — obmemianerapras 000j09Kka 3eMIIM, TJ€ CYIIECTBYET WIIH
CYILIECTBOBaJIA KW3Hb. Pa3BuTHE npenacrasieHuit o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6mocdepe. Obnactu 6uocdeps! u e€ coctan. JKuBoe
BeIecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHOChEpHl Kak
I00aNbHON IKOCUCTEMBI. JIMHaMu4eckoe paBHOBecue B onochepe. KpyroBopoTs
BEIIIECTB U OMOT€OXMMHUYECKHE HUKIBI (Yriepoaa, a3oTa). PUTMHUYHOCTE sIBIIEHUMN
B Ouocdepe.

3onanbHOCTh Ouocdepnl. [lonarue o Ouome. OCHOBHBIE OUOMBI CYIIIH:
TYHJpa, XBOIHBIE JI€Ca, CMEIIAHHBIE U ITUPOKOJIMCTBEHHbIE JIeCca, CTENHU, CABaHHBI,
MyCThIHU, TPONUYECKUE JIECa, BEICOKOTOpbs. KilnMaT, pacTUTENbHBINA U )KUBOTHBIM
MUpP OMOMOB CYIIIH.

Crpyktypa U PyHKIIHS )KMBBIX CUCTEM, OIIEHKAa UX PECYPCHOI0 MOTEHIINANA U
onochepHbIX PyHKIUI.

JdeMoHcTpauuu

[Toptpetsi: B. W. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxemsl: «l'eocheprl 3emnn», «KpyroBopoT a3ora B mpHpoOIe»,
«KpyroBopot yriepoaa B mpupozae», «KpyroBopor Kuciopoaa B IPHPOIE»,
«KpyroBopoT Boabl B mnpupoae», «OCHOBHbIE OMOMBI Cyminy», «Kinumatuyeckue
nosica 3emnn», «TyHapa», «Tairay, «CMmemanubiid jecy, «IIInpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasay, « Tponudyeckuit jgecy.

OGopynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUICKITUN YKUBOTHBIX.

Tema 11. YesroBek u OKpy kaouias cpeaa

DKOJIOTUYECKHE KpU3UCHI W WX NpUYUHBL. BozneiicTBue uyenoBeka Ha
ouocepy. 3arpszHeHHe BO3AyIIHOW cpenbl. OxpaHa Bo3ayXa. 3arpsi3HEHHE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpanHa
MIOYBEHHBIX pecypcoB. MI3MeHeHne KiInMara.

AHTpOIIOT€HHOE BO3JCHCTBUE HA PACTUTENBHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENLHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHIUIBI OXPAaHbI MTPUPOJIBL.
Kpacubie kHuru. Oco0o oxpanseMble mnpupoansie Tepputopun (OOIIT).
Borannyeckue caapl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIC TPUHIMIIBI YCTOWYHMBOTO Pa3BUTHS YEJIIOBEUECTBA U IPUPO/IBI.
PannonanbHOE ~ NMPUPOIONOJIB30BAHUE M COXpaHEHHWE  OHOJOTHYECKOIO
pazHooOpasust 3emumn. OOmue 3aKOHOMEPHOCTH TI00ATBHBIX 3KOJIOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €r0 BEPOSITHBIEC TOCIEACTBHS.

Pa3BuTe METOOB MOHUTOPUHIAa pa3BUTUSL OIMACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvie ucciedo8anus nepexooa K pecypcocbepezaiowje U
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchni.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaiowue O00CMyn K
uHgopmayuu no COCMOAHUIO OMOENbHbLIX U008 U 3Kkocucmem. (OcHOBb



IKOpeabunumayuu  KOCucmem U Ccnocobos 00pbbbl ¢ OUONOBPENCOCHUAMUL.
Pexoncmpyryus mopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpauuu

Tabmuupl U cxembl:  «3arps3HeHue  aTtMocdepbl»,  «3arpsa3HeHue
ruapocdeps», «3arps3HeHre 1ouBbl», «llapHukoBeId 3pdekT», «Ocobo
OXpaHsieMbIe MPUPOTHBIE TEPPUTOPUNY», «KMOACIH yIPABISIEMOTO MUPAY.
O6opynoBanue: ¢oTtorpapuu OXpaHSIEMBIX PACTCHHH W KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuu, KpacHol KHUTHM pernoHa.



INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycraHaBiuBaeT TpeOOBaHHMS K pe3yjabTaTaM OCBOCHUS
oOy4YarolmMuMHUCs TMPOrpaMM cpeaHero oOiiero oOpa3oBaHUS: JIMYHOCTHBIE,
METaNnpeIMETHBIE U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTATOB OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU
BBIJICJICHBI CIIEYIONINE COCTABJISIONIME: OCO3HAHHE OOYYaIOIMMUCS POCCUMCKOM
IPKJIAHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH
U CaMOONpPEACNICHUIO, Haiuuyue momueayuu K OOy4eHUIO  OHOJIOTHH,
yeneHanpasiennoe paszsumue BHYTPEHHHX YOEXKIEHUM JHYHOCTH HA OCHOBE
KITFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIIMXCA PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMHM, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUsA, Haluyue  NPABOCO3HAHUS  DKOJOTUUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIC TIAHBI.

JInyHOCTHBIE pE3ybTaThl OCBOCHUS MPOrPAMMBI IO OMOJIOTUHU JOCTUTAKOTCS
B E€IUMHCTBE Y4Ye€OHOW M BOCHUTATEIbHOW JESATEIbHOCTH B COOTBETCTBUHU C
TPAAULMOHHBIMUA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UCTOPUYECKUMH U JYyXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMU M HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpolleccaM CaMOMO3HAHUS, CAMOBOCIHUTAHUS U
caMOpa3BUTHUS, PA3BUTHS BHYTPEHHEH MO3UIMUU JUYHOCTH, MATPUOTU3MA U
YBAKEHUS K 3aKOHY U MPABOMOPAJIKY, YEJIIOBEKY TPYyJa M CTapUIEMy MOKOJIECHHIO,
B3aMMHOTO YBa)KE€HHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICAUIO H
TpaJuIlMsIM MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickoit ®denepauuu, mpupojae u
OKpYXaroUIEn cpelie.

JInyHOCTHBIE pE3yibTaThl OCBOCHUsSI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTPa’XaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOIIUXCs PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHMX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTro OOIlEeCTBa, pacUIMpEeHUE >KU3HEHHOTO
OMbITA U OMbITA JAEATEIBHOCTU B MPOIECCE peaiu3allii OCHOBHBIX HAMNpaBICHUMN
BOCIIUTATEIILHOW I€SITENILHOCTH, B TOM YHCJIE B HACTH:

1) rpaskIaHCKOr0 BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMN 00YUaAOIIETOCs KaK aKTUBHOIO U
OTBETCTBEHHOTO WICHA POCCUIMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHITOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TIO3MIIMI0O TO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSIMH U
COLIMAIbHBIM OJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOT'O BBINOJHEHHS
y4eOHBIX, TO3HABATEIbHBIX W UCCIEAOBATEIbCKUX 3a7ad, YBaKUTEJIbHOTO
OTHOILIGHHS K MHEHUIO OIIMOHEHTOB NPH OOCYXIECHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJIEPKAHNUS;

FOTOBHOCTb K TYMAQHUTAPHOU U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUS

c(hOpMUPOBAHHOCTH POCCHICKOU rpaXX JaHCKOMU VJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH MEPEN
Ponunoil, ropaoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK M KYJIbTYpY,
MPOIIJIOE ¥ HACTOSIEE MHOTOHAIMOHATIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K NMPUPOJIHOMY HACIIEIUIO U AMSITHHUKAM MPUPOIBI,
NOCTHXEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUUCKUX YYEHBIX B CTAaHOBJIICHHE U
pa3BuTHe OWUOJOTUM, TOHUMAHUS 3HAYCHUST OWOJOTHU B TMO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEIIOBEKA U COBPEMEHHOT0O 00IIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHUIO M 3ammuTte (OTeyecTsa,
OTBETCTBEHHOCTh 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUICKOT0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILICHMBATh CUTYAllMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAITBbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3JAHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUS L[IEHHOCTEM CEMEWHOW JKU3HHU B COOTBETCTBHUHM C
TpaaulusiMHu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIIEHU;

MMOHUMAHHE SMOLIMOHAJILHOTO BO3IEMCTBUS KUBOU MPUPOJIBI U €€ LICHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HbIX BHIAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnuyeckoro BocnutraHusi, GopMHUpPOBaAHUSA KYJbTYPHI 30POBbSl U
IMOIMOHAJIBLHOIO 0JIaronoJay4ns:

NMOHUMAHWE W pealn3alusl 3J0pOBOTO M 0Oe3omacHOro obpa3a KU3HU
(310poBO€  TUTaHUE, COOJIIOJIEHHE TUTMEHWYECKUX TMpaBUJl U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryjsipHas (Quznyeckas
aKTUBHOCTBH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NMOHUMAHWE IIEHHOCTH TPaBUJ HHJIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEJCTBUN W HEMPUSATHS BPEIHBIX MPUBBIYEK (YMOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOT0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAaHHE [IEHHOCTH MacCTEPCTBA, TPYA0TIO0HE;

FOTOBHOCTh K aKTMBHOM JIE€SITEJIBHOCTH TEXHOJOIMYECKOM U COLMAJIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHSITh TaKyl0 JEATEIbHOCTD;

MHTEPEC K pa3IMyHbIM cdepam npodhecCHOHANBHOU JeATEeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oynaymield mnpodeccun W peanu30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TUTAHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOTMYEeCKOTr0 BOCIIUTAHUSA:

AKOJIOTMYECKU 11eJIECOO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK HCTOUYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBINICHUE YPOBHS JKOJOTUYECKON KYyJNbTYphl: NPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCIEACTBUA IS
OKPY’KAIOIIEN CPEIBI;

OCO3HaHME TJI00ATILHOTO XapaKTepa JKOJIOTHYECKUX MPOOJIeM M MyTell HuX
peIIeHUS;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TMPU HMIYYCHHH ONOJOTUU
3HAHUST W YMEHHUSA TMpPU pEHICHUU MpoOJeM, CBS3aHHBIX C PalMOHAIBLHBIM
IPUPOAOIOIb30BaHUEeM  (COONMIOZeHNE  TpaBWJ  TOBEIACHUS B IPHUPOJE,
HaIpaBJICHHBIX HAa COXPAaHEHHE PABHOBECHUS B HJKOCUCTEMAaX, OXpaHY BHJIOB,
AKOCUCTEM, Orocdepsl);

AKTUBHO€ HENPUATHE JICUCTBHM, TMPUHOCIIIMX BpEI  OKPYKAIOIIEH
IPUPOIAHON cpefie, YMEHUE MPOTHO3UPOBATh HEOJIATONMPUSITHBIE SKOJIOTUUYECKHE
MOCJICACTBUS MPEANPUHUMAEMBIX ICUCTBUM U MPEIOTBPAIIATh UX;



HAJIMYKE PA3BUTOIO KOJIOTMYECKOrO MBIIUICHHS], SKOJIOTUYECKON KYJIBTYPBI,
OIIBITA JeSITEIbHOCTH HKOJIOTMUYECKOMN HalpaBJI€HHOCTH, YMEHHUSI
PYKOBOJICTBOBAThCSI UMM B I1O3HABATEJIbHOW, KOMMYHHKATUBHOW M COLMAIBHOU
IPAKTUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKON IESITEIbHOCTH 3KOJOTHYECKOU
HAIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOILECTBEHHOM MPaKTUKH, OCHOBAaHHOI'O Ha JIMAjore
KyJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpULICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM KYJBTYpbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUSI MUPA;

NOHMMaHuEe crenupukn OWONOTMHM Kak HayKH, OCO3HaHHUS €€ poiau B
(GopMUPOBAHNUN PALMOHATIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHUU ILIEIOCTHOTO
IpEJCTaBICHUS 00 OKPYXKAIOUIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YeJOBEKa U
oOlIeCTBa, B IMO3HAHUM NPUPOIAHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpoOJeM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUIsI COBPEMEHHON LMBUIM3ALUU:
o0ecrieueHnss HOBOTO YpPOBHS Pa3BUTHsSI MEAMIIMHBI, CO3/aHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pelarb  PECypcHble  MPOOJEMbl  pa3BUTHSA
YeJIOBEYECTBA, NOMCKA MyTeH BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPoOsieM U
oOecrieyeHusi mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPalMOHAIbHOMY
UCTIOJIb30BAHUIO MPHUPOAHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OHMOJOTMYECKMX 3HAHUW B IENAX
HOBBILIEHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, GopMupyemon
IPU U3yYEHUH OMOJIOTHH;

NOHUMAaHUE CYLIIHOCTH METOJIOB MO3HAHUS, MCHOJIb3YEMbBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4YaeMble 3HAHUS Ul aHalu3a M
OOBSICHEHHUS SIBIICHUN OKPYXKAIOIIEr0 MUpa U MPOUCXOJAIIMX B HEM MU3MEHEHH,
yMEHUE JeJaTh OOOCHOBAHHBIE 3aKIIOYEHHS] HAa OCHOBE HAy4HbIX (PAKTOB H
UMEIOIINXCS JaHHBIX C LEJIbI0 OJYYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IJis
pelIeHus Ipo0JIeM B PealIbHBIX )KM3HEHHBIX CUTYalHsIX;

OCO3HaHWE ILIEHHOCTH HAy4YHOH [EATeNbHOCTH, FOTOBHOCTH OCYLIECTBIISThH
MPOEKTHYIO U HCCIIE0BATENbCKYIO AEATENbHOCTh HHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HEMPEPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HaHMI mo Ouonoruu B
COOTBETCTBHUHM C KU3HEHHBIMU [TOTPEOHOCTAMMU.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHUS ydyeOHoro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYuMMble JIsI  (OPMHUpPOBAHUST MHUPOBO33PEHUSI OOYyUaAIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOILIEHAYYHbIE MOHSTHUS, OTPaXKaIOIINEe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CcOerudUKy METOJO0B IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJIEHUE, MPOLECC,
CUCTEeMa, Hay4YHbIA (PakT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
uccleoBaHue,  HAONMIOJCHUE, HU3MEPEHHE, OKCIEPUMEHT U JIpyTHe);
YHUBEpCAJIbHbIE y4eOHbIE JCHUCTBUS (MIO3HABATENIbHbIE, KOMMYHHUKATHBHEIE,

PEryJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHON
TPAMOTHOCTH ¥ COLMAIBHOW KOMIIETCHIIMM OOYYaloOlINXCs; CIIOCOOHOCTH
00yYaroImuxcst UCTIOTb30BaTh OCBOCHHBIC MEXTUCITUTIINHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpCAJIbHbIE YyueOHbIE JEUCTBUS B
MMO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

B pesynapraTte wu3ydeHuss OHOJOTMM Ha YPOBHE CpPEOHEro OOIIEro
oOpa3zoBaHus y oOyuwatomerocs OyayT chopMupoBaHBl TMO3HABATEIHHBIC
yHUBEpCaIbHbIC YUeOHbIE JCHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC yueOHbIC
NEUCTBUSA, PEryJsTUBHbIE YyHUBEpCAIbHbIE Y4eOHbIE JEHCTBUSA, COBMECTHAs
JeSATEIbHOCTD.

MeranpeaMeTHbIe PE3yibTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0O0IIero
o0pa30BaHUs JIOJKHBI OTPaXKaTh:

OBnanenue YHHMBepPCAJIbLHbBIMH yueOHBIMU MO3HABATEJIbHBIMH
JeHCTBUSIMU:

1) 6a3oBble JJOrNYecCKHe AeiCTBHS:

CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyaJIU3UpOBaTh  MHpoOJIEMYy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MNPU OCBOCHUM 3HAHUM MPUEMBI JOTUYECKOTO MBIILICHHS
(amanu3a, cuHTE3a, CPaBHEHMS, KiIacCU(UKAIIUKA, 0O00OIICHHUS), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIACIATH UX XapaKTEpHbIe NMPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTHUSIMM);

ONpEeNeNATh 1ENU JEATEeNbHOCTH, 3ajlaBasi HapamMeTpbl W KPUTEPUU UX
JOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATUSA ISl OOBsICHEHUS (DAKTOB U SIBICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKUE pPaCCyXJACHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3aKITIOUCHUS;

IPUMEHSITh CXEMHO-MO/ICJIbHbBIE CpelcTBa TUTSt MIPEICTABICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIIEHUN B M3y4aeMbIX OMOJOTHMYECKUX OOBEKTAX, a



TAaKK€  INPOTHBOPEUMH  Pa3HOTO  pOJAA,  BBIABIEHHBIX B Pa3JIM4YHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaTpiBaTh IIAH PEMICHHS MPOOJIEMbI ¢ YUETOM aHaIn3a MMEIONMUXCS
MaTepHAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBHI B JIESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSITEIbHOCTH;

KOOPAVMHUPOBaTh W  BBIIOJHATH pabOTy B  YCJIOBHSX  peajbHOrO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a3oBbI€e HCCIEA0BATENbCKHUE AeiiCTBHS:

BJIAJIETh HABBIKAMH y4E€OHO-HCCIIE0BATENBCKON U MPOEKTHOMN JAEATENbHOCTH,
HaBBIKAMM  pa3peuieHuss 1npoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEJILHOMY ITOMCKY METOJ0B PELIEHUS MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUbl JESITEIBHOCTH M0 TMOJIYYEHHUIO HOBOTO
3HAHMSI, €r0 HHTEpPHpETalMH, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaLHsIX, B TOM YHCJIE IPHU CO3/IaHUH YUEOHBIX U COLMATBHBIX IPOEKTOB;

(GopMupOBaTh HAyYHBIH TUI MBIIUICHUS, BIa/eTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (opmMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEbHOU
NEATENbHOCTH U dKU3HEHHBIX CUTYaLIHSIX;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHUs, HAXOAUTh apryMEeHThl JUIsl JOKa3aTesIbCTBA
CBOMX YTBEP)K/ICHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPUN PELLCHUS;

aHAIM3UPOBAaTh TMOJYYEHHbIE B XOJI€ pEUICHUS 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATh ILI€JICHANIPABIIEHHBIM MMOMCK IEpEeHOca CPEACTB U CHOCOOOB
JeUCTBUS B IPO(PECCHOHATBLHYIO CPENY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATENbHYIO U MPAKTUYECKYIO 00JacTH
KU3HEJCATEIIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX YUEOHBIX IPEIMETOB;

BBIIBUTaTh HOBBIE MJIEH, NPEAJAraTb OPUTMHAIbHBIEC MOAXO/AbI U PELICHHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUS.

3) padora ¢ uHgopmanueii:

OpUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMALIUU (TEKCTE Y4EOHOTO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JuTeparype, OHOJIIOTMYECKUX CIIOBapsiX H
CIpaBOYHMKAaX, KOMIBIOTEPHbIX Oa3zax JaHHbIX, B VHTepHeTe), aHaIu3UpOBaTh



UHGOPMAITUIO PA3TMYHBIX BUOB U (HOPM TMIPEACTABICHHS], KPUTUIECKUA OIICHUBATh
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSITh PA3JTHYHBIE METOJbI MPU TIOUCKE H
otOope Omosornueckor uHGOpPMAIUU, HEOOXOIUMOM JIJIs1 BBIMOJTHEHUS YUeOHBIX
3ajay;

IpUOOPETaTh OIBIT MCHOJB30BaHUS WH(GOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HUCIIOIH30BAHUS PA3IMUHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOWpaTh  ONTUMAaJIbHYI0  (oOpMy  MpeAcCTaBICHUS
ouosorndyeckor nHpopmaluu (CxeMbl, TpaQuku, TUarpaMMbl, TaOJIUIIbI, PUCYHKU
" IpyToe);

WCIIOJI30BaTh HAyYHBIA SI3bIK B KauyeCTBE CpEACTBA TMpu padore ¢
Ononornyeckor HWHPOPMAIMEH: TMPUMEHATh XUMHUYECKHE, (PU3NUYECKHEe U
MaTeMaTUYeCKUe 3HAKU U CHUMBOJIBI, (QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMH  PACTO3HaBaHWA W 3aUTHl  WH(OpMaIuHy,
nH(OPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH.

Ogy1aieHue YHUBEPCAIbHBIMI KOMMYHUKATHBHBIMH /1€ CTBUAMM:

1) oO1ennme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCEX cepax KU3HH, aKTUBHO Y4aCTBOBATH
B JMAJIOTE WJIM JIUCKYCCHM TIO CYIIECTBY OOCYXKIaeMoil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJEHUS OTHOCHTEIILHO BBITIOJIHEHUS TpeljiaraeMoun
3aJlayd, YYUTHIBATh MHTEPEChl U COTJACOBAHHOCTH MO3UIIMI JIPYTUX YYaCTHUKOB
JIMaIora Win JUCKYCCUH);

pacrmo3HaBaTh HeBEpOAJbHBIE CpPEICTBAa OOIIEHUS, MOHUMATh 3HAuYCHHUE
COIIMAJIBHBIX 3HAKOB, TMPEIMOCHUIOK BO3HUKHOBEHUSI KOH(MIUKTHBIX CHUTYAIIHH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIEHUS M B3aUMOJCUCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBIIATh YBAKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPpEKTHOU popMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHas AeSITeJIbHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboThI MpH PEIICHUU OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBUS TPU PEIICHUH YICOHOHN 3a/1a4u;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YieHA KOJIEKTUBA;



OPUHUMATh LEJIA  COBMECTHOM  JI€ATEIBbHOCTH, OpPraHu30BBIBATH U
KOOPAVUHUPOBATh JEUCTBUS MO €€ JOCTHXKEHHUIO: COCTAaBJSATh IUIAH JCHCTBHIA,
pacnpenensaTh pojaud ¢ y4€TOM MHEHMH YYacTHHKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4e€CTBO CBOEr0 BKJAJa M KaXIOTO yYaCTHHMKAa KOMAaHJIbI B
o0l pe3ysbTat no pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEU C IMO3WLHH HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PaA3JIMUHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaxKeHHE, ObITh HHUIIMATUBHBIM.

Ogy1aieHNe YHUBEPCAJIbHBIMH PeryJsTHBHBIMH AeiiCTBUSMM:

1) camoopranusanms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIS BBIABICHHUS NpoOIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHbIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKHMX 3HAHUN I1EJEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEHMCTBHSIX M IOCTYINKAaxX MO OTHOLIEHUIO K >KMBOW IPHUPOJE,
CBOEMY 3/I0POBBIO U 3[I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENIbHYIO JESATEIbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJlaud B 00pa3oBaTeIbHOU
NESATENbHOCTH U dKU3HEHHBIX CUTYaLIHSIX;

CaMOCTOATENIbHO  COCTAaBJATh IUIAH peuieHuss MnpoOjeMbl ¢ y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHUIA;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpATh paMKH y4eOHOIro MpeJAMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHI;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peleHue;

OLIEHHBATh MPUOOPETEHHBIH OTIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IIMPOKONH 3PYIULUU B
pa3HbIX O00JIACTSIX 3HAHMM, IMOCTOSIHHO TMOBBINIATH CBOM 00pa30BATENbHBIN U
KYJIbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJIaJ€Th  HABBIKAMM  TO3HABATENbHOM  pediiekcuM KaKk  OCO3HaHUs
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, HUX pPE3YyJbTaTOB U
OCHOBAHMI, UCMOJIb30BaTh MPHUEMBI PeIEKCHH AJIs OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'0 PEIIEHUS;

YMETh OLEHUBATh PUCKHM U CBOEBPEMEHHO IPUHHUMATH PELIEHUS MO HX
CHUKEHUIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYrUX NpU aHAIU3E PE3YJIbTaTOB
JIESITENIbHOCTH;

3) npuHsATHE ce0s U APYTHUX:

NPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHMBBI W apryMEHThl JPYrHX TMpH aHallu3e pe3yJIbTaToB
NeSATEbHOCTH,

IPU3HABATH CBOE MPABO U MPABO APYIHMX HA OLUIMOKHU;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIIUH JPYTOT0 YEJIOBEKa.

IHNPEJIMETHBIE PE3YJIbTATHI

[IpeameTHbIe pe3yJbTaThl OCBOEHUS COJEPKAHHUS y4eOHOro HpeaMeTa
«buonorusiyy Ha yrayOn€HHOM ypOBHE OpUEHTUPOBaHbl Ha oOecreueHue
npopuiabHOro  o0y4yeHust — oOyuaromuxcs — Ouonornd. OHM  BKIIIOYAIOT:
cneuu@uueckue st OMOJIOrMH Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH O
OCBOCHHIO, UHTEPIIPETAIIMN U MPEOoOpPa30BaHUIO 3HAHUM, BUBI JCSITEIBHOCTH 10
MOJIYYEHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B
peabHBIX XU3HEHHBIX cUTyalusx. [IpenmeTHble pe3yabTaThl MPEICTaBICHBI IO
roJlaM U3y4YeHHUsl.

[IpenMeTrHble pe3yabTaThl OCBOEHUSI yueOHoro mnpeamera «buonorus» B 10
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpPMUPOBAHHOCTh 3HAHMM O MECTE€ M pPOJU OHOJIOTUHM B CHUCTEME
€CTECTBEHHBIX HAayK, B (D)OPMHUPOBAHHH €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B
NO3HAHUM  3aKOHOB  MPHUPOABI M  PEUIeHHMH MpoOJeM  palloHaIbHOIrO
MPUPOOTIOIH30BAHUS, O BKJIA/IE POCCUICKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
ononoruu;

BJIAJCHUE CHUCTEMOM OWOJOTMYECKUMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraromye OUOJIOrMYECKUE TEPMUHBI M TOHATHS (PKH3HB, KIIETKa,
OpraHusM, MeTado0JIu3M, TOMEOCTa3, CaMOpPEeryJsilus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTb, POCT U Pa3BUTHE), OMOJIOTMUECKHUE TEOPHUH
(xnerounast teopust T. llIBanna, M. Hlneitnena, P. BupxoBa, xpoMmocomHas Teopus
HacnencteeHHoctTu T. Moprana), yuenus (H. M. BaBwioBa — 0 1neHTpax
MHOTOO0Opa3usi ¥  TPOUCXOXKACHUA  KYJbTYpHBIX  PAcTeHMid),  3aKOHBI
(enmHOOOpa3usi MOTOMKOB IMEPBOTO IMOKOJIEHUS, PACUICIIEHUSl, YUCTOThI TaMeT,
HE3aBUCHUMOro HacieaoBanusa [. MeHnensd, TOMOJOIMYECKHX PSAOB B
HacJIeACTBEHHON U3MCHYUBOCTHU H. . Baswuiiona), MPUHIMIIBI
(KOMIUIEMEHTapHOCTH );

BJIAJICHUE OCHOBHBIMH METOJAMH HAy4HOrO IO3HAHUS, HUCIOJIb3yEMBIX B
OMOJIOTUYECKUX HCCIIECIOBAHUAX JKUBBIX OOBEKTOB (OMHCAHHWE, HW3MEpPEHHUE,
HaOJII0/ICHNUE, SKCIIEPUMEHT);



yYMEHUE BBIICNATH CYIICCTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOUYHBIX OPTraHW3MOB, B TOM YHCJC
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YCJIOBEKA, CTPOCHUSI OPTraHOB U CHCTEM
OpraHOB pACTCHHH, JKWBOTHBIX, YEJIIOBEKAa, TIPOIECCOB IKU3HEICATCILHOCTH,
MPOTEKAIONTNX B OPraHU3Max PACTEHUH, JKUBOTHBIX M YEJIOBEKAa, OMOJIOTHYECKUX
MPOLIECCOB: OOMEHa BemIecTB (MeTaboIu3M), MPEBpAIllCHHs] YHEPTUH, OpOKEHMUS,
aBTOTPO(PHOTO U TreTepOoTPOPHOTO THUIOB MHUTAHUA, (POTOCHHTE3a W XEMOCHHTE3a,
MUTO3a, Melo03a, raMeToreHe3a, dMOpHoreHes3a, MoCTIMOPUOHAIBLHOTO Pa3BUTHS,
pa3MHOXEHUS,  WHANBUIAYATBHOTO  Pa3BUTHS  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS TEHOB, TE€TEPO3UCa, HUCKYCCTBEHHOT'O 0TOOPA;

YMEHUE YCTaHABIMBATh B3aUMOCBS3M MEXKIY OpPTaHOMJIAMH KICTKH U HX
GyHKIUSIMH, CTPOCHHEM KIIETOK Pa3HbIX TKaHEH M WX (DYHKIUSAMHU, MEXIY
opraHamMud M CHCTEMaMU OpPraHOB y pACTEHUM, KUBOTHBIX M YEJIOBEKAa M HX
GYHKIUSAMHU, MEXIYy CHCTEMaMH OPTaHOB M WX (YHKUIUSAMHU, MEXKIY dTalmaMu
oOMEHa BEIIECTB, dTalaMH KJIETOYHOTO ITUKJIA U )KU3HEHHBIX IIMKJIOB OPTraHU3MOB,
dTanmamMu 3MOPUOHATBHOTO PA3BUTHS, TCHOTUTIOM W (PEeHOTHUIIOM, (DEHOTHUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BBISBISTH OTIWYUTEIbHBIC TIPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKA;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIIME AaPTYMEHTHI, OHMOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JJIS JOKA3aTeIhCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHHUE peniaTh OMOJIOTUYECKHUE 3a]]a4H, BBISBIISATh IPUIMHHO-CICACTBEHHBIC
CBSI3M MEXKIY UCCIICyEMbIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBJICHHUSIMH, JIEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHUE BBINOJIHATH JIa0OpAaTOpPHBIE M MPAKTHYECKHE padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PY0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPSITh HX OKCHEPUMEHTAIHHBIMU
cpencrtBamu, GOpMyYIUpPYs Ielib HMCCIENOBaHUSA, AHAIMW3UPOBATH IOJYyYECHHbIE
PE3YJIbTATHI U JCNaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-HMCCIIEIOBATEILCKOM paboTe Mo Ouosoruu,
DKOJIOTUM W MEIUIIUHE, MPOBOJAUMON Ha 0a3e IMIKONBHBIX HAYYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATh  TMOJYYEHHBIE  PE3yJNbTaThl HA  YYCHHYECKHUX

KOH(epeHIHsIX;
yMEHHUE OIICHUBATh J3THYECKHE aCIEeKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obimactu  OWonorMM W MEAWIHMHBI  (KJIOHMPOBAaHWE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHHUE, HAMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHE TPAHCTEHHBIX
OpPTraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oymymiel mpodeccruoHaTbHOM
NEeSATELHOCTH B O0JACTH OMOJOTHUU, METUIIMHBI, OMOTEXHOJOTHUH, BETEPUHAPHH,
CEJIbCKOT'O XO3SIMCTBA, MUILEBON MPOMBIIIUICHHOCTH, YIIyOJsaTh MO3HABATEIIbHBIM
WHTEPEC, HAIIPABJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH MPOQeEccCUu u
MPOJOJDKEHNE  OMOJIOTUYECKOTO0  00pa3oBaHWS B  OPTraHHW3aIUMAX CPEIHETro
po(eCcCHOHABEHOTO U BHICIIETO 00pa30BaHUS.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS yueOHoOro mpemmera «buonorus» B 11
Kjlacce NOJKHbI OTPAXKaTh:

c(OPMUPOBAHHOCTh 3HAHMM O MECTe€ M POJM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUpPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHUU 3aKOHOB MPUPOALI U PEHICHUU IKOJIOTUUECKUX
mpoOJeM 4YeloBeuecTBa, a TakKe B PEIICHWH BOMPOCOB PalMOHATHHOTO
PUPOOTIOIH30BaHUs, U B (POPMUPOBAHUU 1IEHHOCTHOTO OTHOILIEHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIaJI€ POCCUICKUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BuUTHE OUOJIOTUH;

YMEHHUE BIJIAJICTh CUCTEMOW OMOJIOTMUECKUX 3HAHWHA, KOTOpas BKIIIOYACT
OTIPEJICICHUs] W TOHMMAHHWE CYIIHOCTH OCHOBOIIOJATAIOMINX OHOJIOTHYECKUX
TEPMUHOB M TIOHATHM (B, dKOocucTeMa, Ouocdepa), OHOJOTUYECKUE TEOPHUH
(aBosmrorionHast Teopust Y. JlapBruHa, CHHTETHYECKAsT TEOPUS IBOJIOLINH), YUCHUS
(A. H. CesepuoBa — 0 nmyTsX U HampasieHusx 3oitounn, B.M. Bepnanckoro — o
ouocdepe), 3akoHbI (TeHeTHYeckoro paBHoBecus JIx. Xapau um B. BaiinOGepra,
3apoasimieBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma FHO. JluOuxa,
HKOJIOTHYECKON MHUpaMHIbl PHEpPruu), runote3bl (runore3a «mupa PHK» V.
['unGepra);

YyMEHHE  BJIQJETh  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HAHUS,
UCIIOJIb3yEeMBbIMH B OMOJIOTUYECKHUX MUCCIICAOBAHUIX KUBBIX OOBEKTOB M 9KOCHCTEM
(omucaHue, M3MepeHue, HaONIOJACHHUE, DKCIEPUMEHT), CIOCOOaMU BBISBICHUSA U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B PUPOIE;

YMEHHUE BBIJICISATh CYIICCTBEHHbIC MPU3HAKU: BHJIOB, OHOTEOILICHO30B,
SKOCUCTEM U Ouocdepbl, CTaOUIM3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJUIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABUKYIIUX CUJ 3BOJIONHUH HA TeHO(GOH MOMYJISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Ccpejie OOUTaHMs, YepeAOBaHUs HaIpaBJICHUM
ABOJIIOLINH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aMMOCBS3U MEXJIYy MPOIECCAaMU DBOJIOIUH,
JBIDKYIIUMHA CHJIAMU aHTPOMNOTEHE3a, KOMIIOHEHTaMHU Pa3JIMYHbIX YKOCUCTEM H
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYMUTENBHBIE  TMPU3HAKK  JKUBBIX  CHCTEM,
MIPUCITOCOOJICHHOCTh BUJOB K cpefie oOMTaHus, aOMOTHYCCKMX W OHMOTHYECKHX



KOMITIOHEHTOB ~ SKOCHUCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOTIOTCHHBIX N3MEHEHU B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIWE aPTyMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIUKY JJISI JIOKA3aTeJIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CHUCTEMAaTHYCCKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CPEJIbI OOMTaHUS, €AMHCTBA
YEeIIOBEUYECKNX pac, HEOOXOMUMOCTH COXpaHEHUS MHOrooOpasus BHIOB W
IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

yMEHUE pPemaTh OMOJOTUYECKHUE 3a]]a4H, BBISBIISTH MPUINHHO-CIICACTBEHHBIC
CBSI3M MEXKIY UCCIIEAYEMbIMU OMOJIOTMUYECKUMH TIPOLIECCAMU U SIBJICHUSIMHU, J€NIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IOJIYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBINOJIHATH JIa0OpAaTOpPHBIE M MpaKTHUYECKHe padoThl, cOOII0AATH
npaBuiia Mpu padboTe ¢ yueOHBIM U JTa0OPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPATh HX OKCIEPUMEHTAIHHBIMU
cpencrtBamu, GOpMYIUpPYs Ielib HCCIENOBaHUSA, AHAIW3UPOBATH TOJYyYECHHbIE
PE3YJIbTATHI U JCTaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B Yy4YEOHO-HMCCIIEIOBATENILCKOM paboTe Mo OuOoJoruu,
DKOJIOTUM W MEIUIIUHE, MPOBOJAMMON Ha 0a3e IIKONBHBIX HAYYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATh  TMOJYYEHHBIE  PE3yJNbTaThl HA  YYCHHYECKHUX
KOH(epeHIHsIX;

YMEHUE OIEHWBATh THIOTE3bI M TEOPHH O TIPOUCXOXKICHUN KM3HU, YEIOBCKa
¥ YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOCO0ax MpeAoTBpallCHUs
r1o0aabHBIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayied npodeccuoHaIbHON
JeSATEIEHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TTPUPOIOTIONB30BAHUS, MEAUIIHHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHMH, BETCPUHAPHH, CEIIbCKOTO XO3SMCTBa, IHIIECBON
MPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATEIbHBI WHTEpPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIICH  MpoPeccCuu U TPOJOJIKEHHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUAX CPEAHET0 MPodhecCHOHAIBHOTO U
BBICIIIETO 00pa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KosamnuecTBo yacos DJIEeKTPOHHBbIE
Ne m/m HaumeHoBaHMe pa3/iesioB U TeM NMPOTrPaMMbl Kontpoabnbie | I[lpakTnueckue (unpposre)
Bcero padoThI padoThI odpasopaTelLHbIe
pecypchbl
1 buosnorus kak Hayka 1
2 JKuBbI€ CUCTEMBI M KX U3YUYEHUE 1
3 buosnorus kierku 1 0.5
4 XuMudeckasi OpraHu3anust KICTKA 6
5 Crpoenue u (GyHKIUHU KIETKU 7 2
6 OOMeH BellecTB U IPEBPALEHUE SHEPTUH B KIIETKE 6
. Hacnencreennas nndopmanus u peanuzanus e€ B 6 0.5
KJIETKE
JKU3HEHHBIN [TUKIT KIIETKU 6 1
Crpoenue 1 QyHKUIUN OPraHU3MOB 14 1.5
10 Pa3zmHOXeHME U pa3BUTHE OPraHU3MOB 4 1.5
1 ['eneTnka — HayKa O HACJIEICTBEHHOCTU U 1 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 5 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 4 1
14 ['eneTtuka yenoBeka 1 0.5
15 Cenexuusi OpraHu3MOB 2 1
16 buoTexHONOTHS U CHHTETUYECKAsi OMOJIOTHS 2
17 Pe3epBHOE Bpemst 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 0 13




11 KUIIACC

Ne n/m

HaumeHoBaHMe pa3aesioB U TeEM
NMPOrpaMmbl

KoanuyecTBO 4acoB

Bcero

Konrtpouabubie
padoThI

IIpakTHuyeckue
padoTsI

DJICKTPOHHBIE
(uudposbie)
o0pa3oBaTre/ibHbIE

pecypcbl

3apoxACHUE U PA3BUTUE HBOTIOIIMOHHBIX
MpeJICTaBICHN B OMOJIOTUI

Mukpo3BoIONHS U €€ Pe3yIbTaThl

16

MakponBosronus ¥ €€ pe3yJIbTaThl

[TponcxoxaeHHe 1 Pa3BUTHE HKU3HU HA
3emne

17

1.5

HponcxomneHHe YCJIOBCKA — aHTPOIIOI'CHE3

11

DKOJIOTHS] — HayKa O B3aUMOOTHOIIEHHUSIX
OPraHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM
C OKpPY>Karollen cpeion

0.5

OpranusMsl U cpeia OOUTaHus

1.5

DKOJIOTHS BUJIOB U TIOMYJISLIANA

0.5

9

DKOJIOTUS COOOILECTB. DKOIOTMYECKUE
CHUCTEMBI

12

0.5

10

buocdepa — rimobanpHas s3KocHcTeMa

11

YenoBek 1 OKpysKaroas cpesia

12

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne n/m

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHnTtposbHbIe
padoTbI

IIpakTnuyeckune
padoThbI

Jara
H3YyYeHUsI

JIEKTPOHHBIE
nuppoBbIe
o0pa3oBarejibHbIE

pecypchbl

brnonorns kak koMITJIEKCHas HayKa U KakK
4acTh COBPEMEHHOT'0 O0IIECTBA

JKuBrle cucTeMBI U UX CBOMCTBA.
YpoBHEBast OpraHu3alys KUBbIX CUCTEM

HcTopust OTKPBITUS U U3yUEHUS KIETKH.
Kiterounas reopus

XUMHUYECKUHN COCTAB KIIETKU

Opranudeckue BemecTBa KIeTKH —
6enku. CBoMCTBA, KIaccudUKaIus u
¢dbynkmn 6enkoBto JlabopaTopHas paboTa
«O0HapyxeHHe OCIKOB C TOMOIIIBIO
KaueCTBEHHBIX PEaKIIUii»

0.5

CaoiicTBa, kIaccugukanus u pyHKIuu
OenkoB

OpI‘aHI/I‘-IeCKI/Ie BC€IICCTBA KIICTKHU —
YTJIICBOABI

OpFaHI/I'-IeCKI/Ie BE€IICCTBA KIICTKHU —
JIMITN IbI

Hyxkneunoseie kucnotel. JIHK u PHK.
Crpoenue u pyukunu ATO.

0.5

10

Tunel knerok. [Ipokapuornueckas KieTka




11

CrpoeHue 3yKapuoTHUECKOM KIIETKH.
ITpakTnueckas padora «3yuenne
CBOMCTB KJICTOYHOU MEMOpaHbI»

0.5

12

[ToBepXHOCTHBIN anmapar KJIeTKU

13

OnHoMeMOpaHHbIE OPTraHOU/IbI KJIETKH.
[TpakTryeckas pabora «H3yuenne
JBHKECHHSI HUTOIIa3MBbl B pACTUTEIBHBIX
KJIIETKaX»

0.5

14

[ToryaBTOHOMHBIE OPTAaHOUBI KIETKH:
MUTOXOHJIPHH, IIacTH B JJaGopaTtopHast
pabora «/ccnenoBanue miasMoin3a u
JIETUTa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

0.5

15

HememOpaHHbIe OpraHOUABI KIETKH

16

Crtpoenue u QyHKIUH sipa

17

AccuMUIALMA U TUCCUMUIISALIAS — JIBE
CTOpOHBI MeTaboau3Ma. THurbs oOMeHa
BemiecTB. Jlaboparopras padota
«3y4eHune KaTaIuTUIECKOW aKTUBHOCTH
(bepMeHTOB (Ha IpUMepe aMHJIIa3bl WIH
Karasasbl)»

18

ABTOTpOGHBIN TUTT OOMEHA BEIIECTB

19

dorocuHTEe3. XEMOCHUHTES

20

AHa’poOHBIE OpraHu3MBbl. Bus
opoxenus. JlaboparopHas pabora
«CpaBHeHHE TIPOIIECCOB OPOKEHUS 1
JIBIXaHHSDY

21

AspoOHBIE OpTaHU3MBL. JTaIbI
HHEPreTHYECKOro 0OMeHa. DHeprus




MEeMOpPaHHOTO TPaeHTa IPOTOHOB.
Cunre3 AT®: Pabora nporonHoit ATO-
CHHTA3bI

O000111eHrEe U cucTeMaTH3aUs 3HAHUH
o TeMe "OOMeH BEIIECTB U
npeBpalleHre YHePTuu B kiieTke" /

22 KonrpomnsHas pabota no reme "O6MeH
BEILIECTB U MPEBpAIICHUE YHEPTUU B
KJeTke"

23 Peakiyin MaTpu4HOTO CUHTE3a
TpaHckpunuus — MaTpUYHBIA CUHTES

24
PHK

25 Tpancnauus u e€ sransl

2% Konunposanue amunokucnor. Posb
pubocom B GnocuHTE3€e Oenka

) Opranu3zanus reHoMa y IpoKapuoT U

! AYKapHOT

Bupycbl — HekineTounble GOpMBI KUZHU
U o0nuraTHble napa3uTel. BupycHsie

28 3a00JIeBaHUs YEIIOBEKA, )KUBOTHBIX, 0.5
pactenuil. [Ipaktuueckas padora
«Co3znianue Mozienid BUpyca»

29 JKU3HEeHHBIN UK KIETKA

30 Marpuunsiii cunte3 JIHK
Xpomocomsl. JlabopatopHas pabota

31 «3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOIIpenaparax»

32 JleneHne KJIETKM — MHTO3




33

Tursl k1eToK. KapuokuHes U IUTOKUHE3.
PernﬂHI/Iﬂ JKU3HCHHOI'O IIMKJIa KJIICTOK.
Jlaboparopuas pabota «Habnronenue
MUTO3a B KJICTKaX KOHYHMKA KOPEIKa JIyKa
(Ha rOTOBBIX MUKpOIpENaparax)»

0.5

34

O0001eHre 1 cUCTEMAaTU3ALMS 3HAHUN
o TeMaM "HacnenctBennas uadopmarus
1 peanu3zaius ee B kiaetke", "YKu3HeHHbIH
ruka kietku" / KontponbHas paboTa no
teMme "Peakuun MmaTpuyHOTrO cuHTE3a"

35

OpraHusM Kak €IMHOE 1IETI0e

36

Tkanu pacrenuii. JlJabopatopnas pabota
«M3yueHne TKaHeW pacTEHUIN»

0.5

37

TxaHu ;KUBOTHBIX U YEJIOBEKA.
Jlaboparopnas pabora «l3ydeHue Tkanen
JKHBOTHBIX)

0.5

38

Opranbl. CHCTEMBI OPTaHOB.
Jlaboparophnas pabota «3yuenue
OpraHoOB I[BETKOBOT'O PACTEHUS

0.5

39

PocT u pa3zBuTHE )XKUBOTHBIX.
Pa3smMHOKeHME U pa3BUTHE PACTCHUM.

0.5

40

Ornopa Tema opraHu3MoB. J[BIkeHne
OpraHU3MOB

41

IInranue opranu3mMos. [Iuranue
ITO3BOHOYHBIX KUBOTHBIX.
[InmeBapuTenbHas CUCTEMA YETI0BEKa

42

[prxanue opranu3moB. Jpixanue
[I0O3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA




43

TpaHCIOPT BEIIECTB Y OPraHU3MOB.
KpoBeHocHas cucrema mno3BOHOUHBIX
’KHUBOTHBIX U Y€JIOBEKa

44

Brigenenue y opraHusmMoB

45

3amuTa y opranu3mMoB. UMMyHHast
CHCTEMA YEJI0BEKa

46

PazapaxuMocTs 1 perynsauus y
OpraH13MOB

47

['ymopasnbHas peryisinus 1 SHIOKpUHHAS
CHCTEMA KUBOTHBIX U YEJIOBEKA

48

O06o0011eHNe 1 cucTeMaTH3alysl 3HaHUH
no teme "CtpoeHue u QpyHKIIH
opranusmMoB" / KontposnbHast pabota 1o
teme "CTtpoeHue u GyHKIMHA OpaHU3MOB"

49

cDOprI Pa3MHOXKCHHA OpraHu3MOB

50

ITonosoe pasmHoOxeHUE. Meno3

51

["ameTorenes. OOpa3oBaHue U pa3BUTHE
HOJIOBBIX KJIeTOK. JlabopaTopHas paboTta
«HM3y4yeHue cTpoeHHsl OJIOBBIX KIETOK Ha
rOTOBBIX MUKpOIpenapaTax»

0.5

52

NunuBuyansHOE pa3BUTHE OPraHU3MOB
— OHTOreHe3. 3aKJIa/Ika OpraHoB U
TKaHeﬁ n3 SapOI[bIH_ICBBIX JINCTKOB

53

Hcropust CTaHOBIICHUS U PA3BUTUSA
FCHCTUKHU KAaK HAYKH. OCHOBHBIE TTOHATHUS
¥ CUMBOJIBI TeHeTHKH. JlabopaTopHas
pabora «JIpo3zoduina Kkak 0ObEKT
TCHETUYCCKUX I/ICCJ'ICZIOBaHI/If/'I»

0.5




54

Monoru0OpunHoe CKperuBaHue.
[uTosmornyeckre OCHOBBI
MOHOTHOPHIHOTO CKPEIIUBAHMUS

55

AHanu3upyloliee CKpelirBaHue.
HenosnHnoe nomuHnpoBanue

56

Jurubpunnoe ckperuBaHue.
LluTonoruyeckre OCHOBBI TUTHOPUIHOTO
CKpEIIMBaHUS

0.5

57

CHCHHCHHOG HACJICJOBAHUC IIPU3HAKOB

58

XpOMOCOMHasl TEOpUS HACIIEICTBEHHOCTH

59

HN3meHYnBOCTh TPU3HAKOB. BUb!
U3MEHYUBOCTU

60

BapuaunoHHbIN psii M BapualOHHAS
kpuBas. JlabopaTopHas pabora
«HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON U3MEHUYUBOCTH.
[TocTpoeHue BaprualiMOHHOTO psJia U
BapHAIMOHHON KPUBOI»

0.5

61

MO,Z[I/I(I)I/IKaL[I/IOHHaH N3MCHYHMBOCTD.
MYTaHI/IOHHaﬂ N3MEHYHNBOCTD.
I'eHOoTHIIMUECKAS M3MEHUYMBOCTb.
KoMOnHaTHBHAS N3MEHYUBOCTh

62

O00011IeHNE U CHCTEMATH3ALIHS 110 TEME
"I'eneTuka - HayKka 0 HACJIEACTBEHHOCTH U
M3MEHYUBOCTH OpraHu3MoB" /
KonTtponbnas paboTta mo teme
"I"enernka"

0.5

63

I'enernka yenoBeka. 3HaueHme




MEIUIUHCKON TeHETUKH B
IIPEIOTBPALLICHUH U JIECUEHUU
TeHETUYECKUX 3a00JIeBaHUI YEJIOBEKa.
[TpakTruyeckas pabota "CocraBieHue u
aHaJu3 poJ0CIOBHOMK"

OCHOBHBIC TIOHSITHS CEJICKIINH.
Jlaboparopnas pabora "V3yueHue copToB

64 . 1 0.5
KYJBTYPHBIX PACTEHUN U TTOPOJT
JTOMAIIHUX KUBOTHEIX"
MeTopl CEeNeKIIMOHHON paboTHI.

65 Jlaboparopnas pabora "M3yuenue 1
METOJIOB CEJEKLUU pacTeHUi"
buoTtexHonorus kak Hayka ¥ OTpPacib

66 npous3BojcTBa. [IpakTuyeckas pabdora 1
"N3y4yeHne 00bEKTOB OMOTEXHOIOTUH'"

67 OCHOBHBIE HallpaBJIEHUsI CHHTETHUECKUI 1
Ouonorun

68 PesepBHbIit ypok 1

OBLIEE KOJIMYECTBO YACOB I10 68 9

I[TPOTPAMME




11 KUIACC

KosmmuecTBo 4yacos DJIeKTPOHHbBIE
Ne [ara undposbie
Tema ypoka Kourpoabubie | IlpakTnyeckue
n/n Bcero H3yueHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 OpontonmonHas Teopus Y. JlapBuHa 1
) JBrKy11Me CUiIbl 3BOJIFOIUHU BUAOB 110 Y. |
HapBuny
3 Boprba 3a cyiiecTBoBaHME, €CTECTBEHHBIN 1
U UICKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETHYECKON TEOPUHU 1
3BOJIIOLIUHT
5 OTansl HBOJIFOLIMOHHOTO MpoLecca: |
MUKPO3BOJIIOLHS ¥ MAKPOIBOJIFOLUS
6 [omynsus — snemMeHTapHas eAMHULIA |
9BOJIIOLIUU
3aKOH reHEeTHYECKOro paBHOBeCHS JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 0.5
pabora «BblsiBIEHNE U3MEHYUBOCTH Y '
ocobeil oaHOro BUIa»
8 DnemeHTapHbIe (PaKTOPHI BOIIOUN 1
9 OddexT ocHoBarenst. Dp ekt i
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpauyu. M30411uu NOmyIsuii: |
reorpaduyueckas, OMOJIOTHIECKas
1 EctecTBeHHbII 0TOOP — HaNpaBIIIOUINA 1

(bakTop IBOIOIUHU




12

[TomoBoii oTOOP

13

[IpucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MHUKPOIBOIFOIIHH.
JlabopaTtopHast padota «3yuenue
apoMoph030B U HAMOATANITAIINN Y
paCTeHI/Iﬁ U JKUBOTHBIX»

0.5

14

[Tpumeps! nprCcOcOOIECHHUN Y OPraHU3MOB:

Mopdostornueckue, GU3n0JIOTUIECKHE,
OHMOXMMUYECKHE, IIOBEICHYCCKHUE.

0.5

15

Jlaboparophas pabota «IIpucnocobienus
OpTraHHU3MOB U UX OTHOCHUTCJIbHAA
eJIeCO00Pa3HOCTHY

0.5

16

Bun, ero kpurepuu u CTpyKTypa.
JlabopaTtopHas pabota «CpaBHEHHE BUOB
10 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

17

Bunoo6pa3oBanue kak pe3ynbTar
MHUKPO3BOJIIOIUU

18

Crpykrypa Buga

19

CBs3b MHKPO3BOJIIOOWH U SITUACMHUOJIOTUH

20

Maxpoasosmtonus. [TaneonTonornueckue
MCTOJbI U3YUCHUS 3BOJTIOITUN

21

BI/IOFeOFpa(I)I/I‘leCKI/IC MCTObI U3YUCHUS
9BOJIFOIINHU

22

OMOPHOTIOTHYECKUE H CPAaBHUTEIBHO-
MOP(OJIOTUUECKHE METOIBI U3YUCHHS
IBOJTFOLIUH

23

MonexyIsipHO-TeHETHUECKUE METOIbI
U3YyYEHHUS IBOJIIOINH




brnoxnMmueckue n MaTeMaTHUECKHE

24 METO/IbI U3YUYECHHSI IBOTIOIIUN

25 OO0m1re 3aKOHOMEPHOCTH IBOJTIOIINN

26 AJlanTUBHAs pajguarusl.

27 HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIIUU

)% HayuHble runoTe3sl MpOUCXOKICHUS
JKU3HM Ha 3emie

29 JloHay4HBIE TIPEICTABJICHHS O 3aPOXKICHUH
KU3HU

30 OCHOBHBIE TaTbl HEOPTAHUIECKOM
HBOJIIOLIMU

31 I'unioressl 3apoKIeHNS )KU3HU
Ucrtopus 3emiin 1 MeTOABI €€ N3YUYEHUSI.

0 JlaGopaTtopHnas pabora «3yuenue u 0
OIMCaHNE UCKOMAEMBIX OCTATKOB JIPEBHUX 3
OpPTraHUu3MOB»

3 HauanpHbie 3Tansl OpraHnyecKon
SBOJIIOLIUHT

34 DBOJTIOLIMS DYKapHOT
OCHOBHBIE 3Tarbl YBOJIIOLUN

35 pactutenbHoro mupa. [Ipakrtuueckas 0
pabora «M3yuenne ocoOeHHOCTEH o
CTPOEHHUSI PACTEHHM Pa3HBIX OTIEIOBY

36 OCHOBHBIE 3TaIbl HBOJIIOIUHU )KUBOTHOTO
Mupa
DBoJTIOIHS KUBOTHBIX. [[pakTrueckas

37 pabora «M3yuenne ocoGeHHOCTEH 0.5

CTPOCHUA ITO3BOHOYHBIX JKUBOTHBLIX»




PazButue xu3HM HA 3eMJie IO 3paM U

38
nepuoaam

39 PazBuTue u3HM Ha 3eMiie 110 3paM U
nepuoaam

40 MaccoBblie BBIMUPAHUS — SKOJOTUYECKHE
KPHU3UCHI MPOILIOTO

A1 CoBpeMEeHHbIN 3KOJIOTMUECKUI KPU3HUC, Er0
0COOEHHOCTH

0 CoBpeMeHHas CUCTEMa OPTaHUYECKOTO
Mupa.

13 OcCHOBHBIE CUCTEMATUYECKUE TPYIIIHI
OpraHu3MOB
O0001IeHre U cCHCTeMaTH3alus 3HAHUH 110
TeMaM "MUKpO3BOJIIOLUS U €€

44 pe3yibTaThl”, "Makpo3BOIIOLHUS U €€
pe3yabTathl'"/ KonTpoasHas paboTta nmo
TeMme "OBoronusa"

45 AHTpOII0JIOTHS — HayKa O YEJIOBEKE

46 Passurtue npencrasineHui o
MIPOUCXOXKICHUN YeTIOBEKa
Mecro uenoBeka B cucteMe
opranuueckoro mupa. Jlaboparopnas

47 pabora «M3yueHne ocoOeHHOCTEH 0.5
CTPOCHHUS CKeJleTa YeJIOBeKa, CBA3aHHBIX C
PSIMOXOKICHUEM

48 JIBYOKyIIIME CHIIBI aHTPOIIOT€HE3a

49 CooTHoIeHHe OMOJIOTHYECKUX U

COLIMAJILHBIX (DAKTOPOB B aHTPOIIOTeHE3e




50

OCHOBHBIE CTaIu aHTPOIIOI'CHE3a

51

[Taneorenerrka u najeoreHOMMKA

52

OBOIOIHS COBpPEMEHHOI'O YE€JIOBCKA

53

Yenoseueckue packl. [IpakTrueckas
pabora «M3yueHnune sKOI0rn4eCcKux
aJlanTanui 4eT0BeKa

0.5

54

MexaucuuIInHapHbIE METOIBI
AHTPOIIOJIOTUU

55

3apoxeHNe U Pa3BUTUE SKOJIOTUU

56

Mertoas! sxonorun. JlaboparopHas padora

«/3yueHne MeToI0B 9KOJIOTHYECKUX
HUCCIIETOBAHUI

0.5

57

3HaueHUE YKOJOTMYCCKUX 3HAHUI JJIA
YCJIOBCKa

58

Dkosnorudeckue HakTopsl

59

AbunoTtndeckue dpaktopsl. CBET Kak
sKoJIorHIeckuii hakrop. JlabopaTopHas
pabota «BbIsBIeHHE TPUCTIOCOOICHUIHA
OPTraHU3MOB K BITUSTHHIO CBETa»

0.5

60

Abuotnyeckue akropsl. TemnepaTtypa
KaK 9KOJIOTHYECKHH (akTop.
JlaboparopHas pabota «BeisiBIIeHHE

IpUCTIOCOOICHUI OPTaHU3MOB K BIUSTHHIO

TeMIepaTypb»

0.5

61

Abuotnyeckue hakTopbl. BraxxHOCTh Kak

skonoruueckuii pakrop. JlaboparopHas
paboTa «AHATOMHUYECKHE OCOOEHHOCTH
pacTeHuil u3 pa3HbIX MeCT OOMTaHUSD»

0.5




62 Cpenpl 00MTaHUST OPraHU3MOB 1
63 buonoruueckue puTmsl 1
64 JKuznennsie popMbl OpraHu3MoOB 1
65 buotnueckue dhakTopsl 1
3HaueHne OMOTHYECKUX B3aUMOICHCTBUN
66 JUISL CYIIECTBOBAHUS OPTaHU3MOB B Cpejie 1
oOuTaHus
67 DKOJIOTUYECKHUE XapaAKTEPUCTUKN
MOy JISIITUN !
OCHOBHBIE MTOKa3aTENH MOMYJISLUU:
68 YUCIIEHHOCTb, IJIOTHOCTh, BO3pacTHas U 1
1I0JIOBasi CTPYKTypa
OCHOBHbBIE TIOKA3aTENU NOMYJISLNN:
69 POXKIaEMOCTh, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTh, MUTPALIUN
70 DKOJIOrMY€ecKasi CTpyKTypa MOmyJsiLun 1
71 JInHaMuKa MOyJISIUY U €€ PeryJIsns 1
7 KpuBbie pocTa 4MCcIeHHOCTH MOMYJISIIUH. 1
KpuBbie BEDKUBaHUS
DKOJIOTHYEeCKasl HUIIA BUA.
73 JlabopartopHas pabota «IIpucnocobnenus 1 0.5
CEMSIH pacTeHHI K pacCeIeHUIO»
74 Bupn xak cucrema nomyssnuin 1
75 3aKOHOMEPHOCTH OBEICHUS U MUTPALIUIA
KUBOTHBIX !
76 Coo0111ecTBO OPraHU3MOB — OHOIICHO3 1
77 DKOCHCTEMA KaK OTKPBITasi CUCTEMA 1




KpyroBopot BemecTs 1 NOTOK YHEPTUU B

78
9KOCHUCTEME

79 OCHOBHBIE MOKA3aTEIN SKOCUCTEMBI

80 DKOJIOTHUECKUE MUPAMUIbI

81 N3meHenust cOOOIIECTB — CYKIIECCHH

%) [IpupoHbIe 5KOCUCTEMBL. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOPEU K OKEAHOB

23 [TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIEH, ITYCThIHb

84 AHTpPOIOTeHHbIE IKOCUCTEMBI

85 Ypboakocucremsl. [IpakTrueckas padora 0.5
«3yuenue u onrcanue ypooIKOCUCTEMBD) '
3aKoHOMEPHOCTH (POPMUPOBAHUS

86 OCHOBHBIX B3aUMOJICICTBUI OPTaHU3MOB B
IKOCHCTEMAaxX
MexaHu3Mbl BO3IEUCTBHUS 3arps3HEHUN

%7 Pa3HBIX TUTIOB Ha CyOOpraHN3MEHHOM,
OpraHU3MEHHOM, MOMYJISIITUIOHHOM U
9KOCUCTEMHOM YPOBHSIX

28 buocdepa — obuiennanerapHas 0601049Ka
3emiu

89 VYuyenne B. . Bepuaackoro o 6uocdepe

9 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ourochepsr

o1 KpyroBopoTsl BemecTs u
OMOreOXMMHUYCCKUE IIUKITBI

0 3oHanpHOCTH OMoCcheprl. OCHOBHBIE

OHOMBI CyIIN




93 VYceroitunBocTh Onochepbl

94 DKOJOTUYECKUE KPU3HUCHI U UX TPUUUHBI

95 DKOJOTUYECKHE KPU3UCHI U UX PUYHHBI

96 Bo3zaeiicTBue yenoBeka Ha 6uochepy

S N [ W N

AHTpPOIIOr€HHOE BO3/1€UCTBUE HA

97 . .
PACTHUTCIIbHBIN U J)KUBOTHBIM MHP

98 OxpaHna npupobl

OcHOBHbBIC IMPUHIUIIBI YCTOP’I‘{HBOFO
Pa3sBUTHA YCJIOBEUYCCTBA U IPHUPOIbL

99

PanrionansHo€ Mpupo0MOIB30BaHUE U
100 COXpaHeHHEe OMOJIOTMYECKOTO
pazHooOpasus 3emiuu

O0001IeHNE U CHCTEMATH3aLK 3HAHHUH 110
TeMaM "DKOJIOTHS - HayKa O
B3aUMOOTHOIIIEHUSX OPTaHU3MOB JPYT C
JIPYTOM M HaJIOPTaHU3MEHHBIX CUCTEM C
okpy:xaroteit cpenoi”, "Opranusmsl u
cpema ooutanus", "IKOJIOTHSI BUIOB U
nomyJsiiust", "IKoIorus COOOIIECTB.

101

Okonorudeckue cucremsr”, "buocdepa -
riobanbHas skocuctema’ / KoHTponbHas
pabora o Teme "Dxonorus"”

102 PezepBHBIi ypok

OBILIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME

102







IMPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJBHOM
HPOI'PAMMBI CPEJHETI'O OBHIET'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT0
TpeOOBaHUA

IIpoBepsiemble TpeOOBAHUA K MPEAMETHBIM Pe3yJIbTATAM 0CBOCHHUSA
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero
o0pa3oBaHusi

CdopMupoBaHHOCTh 3HAHUKW O MECTE W POJU OWOJIOTMH B CUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBPEMEHHOM
€CTeCTBEHHOHAYYHON KapTUHBI MUPA, B IIO3HAHUH 3aKOHOB MPUPOIBI U
PEIICHUH KU3HEHHO BAKHBIX COIMATBLHO-ITHYCCKHX, IKOHOMUICCKUX,
HKOJIOTHUECKUX MPOOJIEM YEJI0BEUYECTBA, a TAKXKE B PELUICHUN BOIPOCOB
paIoHATBHOTO MIPUPOIONOIB30BaHuUs, B DOPMUPOBAHUU [IEHHOCTHOTO
OTHOIICHHS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJIe POCCUUCKUX H

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OHOIOTUN

Bnanenne cucremoil 3HaHMIT 00 OCHOBHBIX METOJAaX HAyYHOTO
IMMO3HaHHA, HCIOJB3YEMBIX B OMOJIOTHYECKHUX HUCCIICIOBAHUAX KUBBIX
O0OBEKTOB M D3KOCHCTEM (ONHCAaHUE, W3MEPEHUE, NPOBEICHHE
HaOroieHuil); crmocob0aMu BBIABICHHS M OLIGHKM aHTPOIOTI€HHBIX
U3MEHEHHH B IPHPOJIE.

YMeHHE BBIJIBUT'aTb T'HUIIOTE3bI, MPOBEPATH HX 3KCICPUMCHTAJIbHBIMU
cpeacTBamu, GOpMyIUpys L€ldb HCCIEAOBaHUS, AaHAIU3UPOBATh
HOJy4YEeHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOJBI.

BrisiBIeHHME 3aBHCHMOCTH MEXKIy HCCIEAYEeMbIMH BEIWYMHAMH,
00BSICHEHHE MOIYYEHHBIX PE3YJIbTaTOB U (OPMYJIUPOBAHUE BBIBOJIOB C

HCITIOJIb30BAHUEM HAYUHBIX HOH?ITI/II\/'I, Teopnﬁ 1 3aKOHOB

YMeHue BiageTh CHCTEMOHl OWOJIOTMYECKUMX 3HaHWM, KoTopas
BKJIFOUAET: OCHOBOIIOJIATAIONINE OMOJOTUYECKHE TEPMHUHBI M MTOHSATHS
(>KU3HB, KJIETKA, TKaHb, OPTaH, OPTaHU3M, BU/I, OMYJISIIIHS, IKOCUCTEMA,
ouorieHo3, brocdepa; MeTaboIN3M, TOMEOCTa3, KIETOYHBI UMMYHHUTET,
OuocuHTe3 Oenka, OMOMOJUMEPBI, TUCKPETHOCTh, CaMOPETYJISALus,
CaMOBOCIIPOU3BEICHUE, HACJIEJICTBEHHOCTb, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTD, POCT U Pa3BUTHE);

Ouosnornyeckue Teopuu: kiaetoynas Tteopus 1. IlIBanna, M.
Ilneiinena, P. BupxoBa; KiIOHaIbHO-CENEKTUBHOIO MMMyHHUTeTa II.
Opnux, M1.1. MeunukoBa, XxpOMOCOMHAasi TEOpUsI HACJIEACTBEHHOCTH T.
Moprana, 3akoH 3apoabimieBoro cxonacrtsa K. bapa, sBomronumoHHas

teopuss Y. JlapBuHaA, CHUHTETHYECKAass TEOpPUS IBOJIIOLUU, TEOPHUS




antpororene3a Y. Jlapsuna; teopusi OuoreoneHoza B.H. Cykauéna;
yuenue H.W. BaBunoBa o 1meHTpax MHOroo0pasus U MPOUCXOKICHUS
KyJIbTypHbIX pactenuii, ydyenue A.H. CepepuoBa o0 mnytix u
HaTpaBIICHUSIX dBONIONNH, yaeHue B.W. Bepraackoro — o 6uocdepe);
3aKOHBI (eIMHOOOpa3Hsi MOTOMKOB IEPBOT0 TOKOJICHUS, PACICTIICHHS
MPU3HAKOB, HE3aBUCUMOIO HacleqoBaHusl nmpu3HakoB . Mennens;
CLEIUICHHOTO HACJIEIOBAaHUsA IPU3HAKOB M HAPYLICHUs CLEIUICHUS
resoB T. MopraHa; rOMOJIOTMYECKUX PAJOB B HACJIEICTBEHHOU
m3menunBocty H.M. BaBuinoBa; renernueckoro paBHoBecus Jx.
Xapmu u B. Baitnbepra; 3apoapimeBoro cxoxactBa K.  bapa;
Oouorenernyeckuii 3akoH J. ['exkens, @. Mrosepa);

MPUHLHUIBI (YUCTOTHI TaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHumyma lO. JIubuxa, 3K0JIOrMYECKON MUpaMUIbl YHUCE,
OGuomacchl ¥ YHEPTUN);

runoressbl (koauepBaTtHoi A.W. Onapuna, mepBuyHOro OynboHa J[Xk.

Xomnneiina, mukpochep C. dokca, pudbozuma T. Uek)

YMeHue peiuatb IMOHCKOBLIC OHOJIOTHYECKHE 3aJa4yl, BBIABJIIATH
MMPUYIUHHO-CJICACTBCHHEBIC CBA3H MCKIOY HCCIICAyEMbIMUA
OHOIOTrMIEeCKUMU O6'I)€KT21MI/I, npouecCaMmi M ABJICHUAMU, OCJIATH
BBIBOJbI U IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJIbTATOB,

COCTAaBJTh 'CHOTHUIIMYCCKUEC CXCMbI CKPCIHIUMBAHUA [JId PA3HBIX TUIIOB
HacCJICJOBAaHUS IMMPU3HAKOB Y OPraHU3MOB, COCTABJIATh CXEMBI IIEPEHOCA

BCHICCTB U DHECPIrvUH B SKOCUCTEMAX (HGHI/I IIMTaHuA, IMUIICBLIC CeTI/I)

YMeHHne yCTaHaBIMBATh B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKLIMSAMU: OPraHOWIOB, KJIETOK pAa3HbIX TKaHEH, OpraHamMu H
CHCTEMaMH OpPraHOB y pAacTEHHi, >KUBOTHBIX M YEJIOBEKA; MEXIY
JTaraMy OOMEHa BEIECTB; TallaMU KJICTOYHOTO IHKJIA U KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
U (QenotunoMm, ¢eHoTurnoM U (pakTopamMu cpeabl  OOUTaHMS,
IpoleccaMy  JBOJIIOLMM; JIBIDKYIIMMH CHJIAMH ~ aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3IMYHBIX SKOCHCTEM M MPUCHOCOOJICHUSIMHU K HHUM

OpraHru3MOB

YMeHue BbIIENATh CYIECTBEHHbIE IIPU3HAKU:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT; OJHOKJIETOUHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIOB, OMOT€OIICHO30B, SKOCHCTEM M
O6uocdepsl; CTPOCHHs OpraHOB U CHCTEM OpIaHOB PpAacTEeHHUH,
KHUBOTHBIX, YEJIOBEKA; IPOLIECCOB KU3HEACATEIbHOCTH, TPOTEKAIOLINX

B OpraHnusmax paCTeHHﬁ, JKHUBOTHBIX M 4YCJIOBCKA, OHOJIOTHYECKUX




nporeccoB: oOMeHa BemecTB (MeTabonu3M), HHopMamuu U
NpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTO U TeTepOTPOPHOTO
TUTIOB THMTaHUs, (OTOCHMHTE3a ¥ XEMOCHHTE3a, MHTO03a, Meio3a,
raMeTroreHesa, AMOpHOTEHe3a, MOCTAIMOPHOHAIBLHOTO  Pa3BHUTHS,
pa3MHOKEHUS, UHIMBUYaJIbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOTEHE3a),
B3aUMOJICHCTBHS TEHOB, TETEpPO3uca; JCHCTBUHA HCKYCCTBEHHOTO
otbopa, CTaOWIM3UPYIOIIETO, JBIDKYIIETO H  Pa3pbIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aJUIONATPUYECKOTO0 M CHMIATPUYECKOTO
BI/II[OO6pa3OBaHI/I$I; BJIMAHUSA ABUKYIIUX CHJI 3BOJIFOIIMKU Ha FGHO(I)OHIL
HOMYJISIUK;, TPUCIIOCOOJICHHOCTH OPraHu3MOB K cCpejlie OOHWTaHwus,
YyepeoBaHMs HANPABICHUN OSBONIONMHW; KPYroBOPOTa BEIIECTB H

IIOTOKAa S9HCPI'MU B SKOCUCTEMAX

C¢hopMHPOBAaHHOCTE YMEHHSI BBIJCIATH CYIIECTBEHHBIC TPH3HAKH
BUPYCOB, KJIETOK IIPOKapHOT ¥ DJYKapHOT; OJHOKJICTOYHBIX |
MHOTI'OKJICTOYHBIX OPraHu3MoOB, BHUIOB, 6I/IOFCOIICHO3OB U 3KOCHUCTEM,
0COOEHHOCTH MPOLIECCOB OOMEHA BELIECTB U MPEBPALICHUS YHEPTUU B
KJIeTKe, (OTOCHMHTE3a, IJIACTHYECKOrO W IHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIUIOZOTBOPCHUS, pPAa3BUTHA U
Pa3MHOXKEHHUS, UHAWBUIyaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOIEHE3a),
O0pBOBI 3a CylIEeCTBOBaHNE, ECTECTBEHHOTO 0TOOpa, BUI000pa30BaHHUS,
IPHUCIOCOOJICHHOCTH OPraHU3MOB K cpeie OOHMTaHWs, BIUSHUS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX N3MEHEHNH B DYKOCHCTEMaxX
CBOEI MECTHOCTH, KPYrOBOPOTa BEIECTB M INPEBPAIICHUS SHEPTUH B

ouochepe

VYmenue UCTIONIb30BATh COOTBETCTBYIOIIUE apryMEHTHI,
ouoJjor NYCCKY0 TCPMHUHOJIOTHIO W CHUMBOJIMKY JId JOKa3aTCJILCTBA
pOJICTBA OPraHU3MOB Pa3HBIX CHCTEMATHYECKHX TPYIIIT; B3aUMOCBSI3H
OpPraHM3MOB U CpeAbl OOWTaHWS; eIWHCTBA YEJIOBEUYECKHX pac;
HEOO0XO0MMOCTH 370POBOIr0 00pa3a *KU3HU, COXPAHEHUS pa3HOOOpa3us
BUJOB U 3KOCHUCTEM KaK YCJIIOBHA COCYHICCTBOBAHUA IPUPOALI U

YCJIOBCUECCTBA

YMeHue KpUTHYECKH OIEHUBaTh HH(POpMAIHI0 OHOIOTHUYECKOTO
COJIep’KaHus; MHTEPIPETUPOBATH ITUYECKUE ACMEKThl COBPEMEHHBIX
HCCIICIOBaHUM B OuoJI0rHuy, MEIHITUHE, OHMOTEXHOJIOTUH;
paccMaTpuBaTh rio6anbHbIC HKOJIOTUYECKUE poOIIeMbI
COBpEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO

IIO3UIIHNIO




INEPEYEHD 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
ITO BUOJIOTUHN

Kox

IIpoBepsieMblil 3JIEMEHT CO/IEPKAHUS

buomorns kak HayKa. ’KuBble cuCTEMBI B UX HN3y4YCHUC

1.1

CoBpemeHHast OHWOJNOTHS — KOMIUIGKCHAas Hayka. buojorudeckwe HayKH |
n3ydaemble UMH mpobnembl. DyHIaMeHTaNbHBIC, MPUKIATHBIE W TOUCKOBBIE
Hay4YHbIE HCCIICIOBAHUS B ONOJIOTHH.

3nauenue Ouonornu B (OPMUPOBAHHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOUH
kaptuHbl mupa. [Ipodeccuu, cBsizanHbie ¢ Ouonoruedd. 3HaueHWe OWOJOTUU B
MPAKTUYECCKOW JCSITELHOCTH 4YEJIOBEKA: MEIUITMHE, CEIbCKOM XO3SIMCTBE,

IPOMBIIUIICHHOCTH, OXpaHEC IIPUPOIbI

1.2

JKuBbie cucteMbl Kak mpenMeT u3ydeHus Ouonoruu. CBONCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHUYECKOI'O0 COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOKHOCTh U
YHOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMoopraHu3aius,
CaMOBOCHIPOU3BEICHUE, PA3IPAKUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHU3alMM >KUBBIX CHUCTEM: MOJEKYJSPHBIM, KIETOYHbIA, TKAHEBBIM,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BUIOBO, 3KOCUCTEMHBIH
(OuoreoneHoTHueckuit), O6uocdepHsiil. I[Iporueccsl, NPOUCXOAAIINE B KHUBBIX
cucteMax. OCHOBHBIE TPHU3HAKK XUBOTO. JKW3HB Kak ¢Gopma CyIIeCTBOBAHUS

MaTepuu

1.3

Metonel  Omonoruveckold Haykw. HaOmromeHue, W3MepeHUE, SKCIICPUMEHT,
cuctemarusanusa, weraaHanu3. IloHsTme o 3aBUCHMMON W HE3aBHUCHUMOH
nepemeHHol. [lnanupoBanue skcriepuMenTa. [locTaHOBKa M MpOBEpPKa THIIOTES.
HyneBass rumote3a. Ilonarue BBIOOpKM H €€ J0CTOBEpHOCTh. Pazbpoc B
Ouosornuecknx MaHHbIX. OIEHKAa TOCTOBEPHOCTHU IOJYUYEHHBIX PE3yJIbTaTOB.
[IpuumHbl MCKaXeHUs! pe3yJIbTaTOB HKCIepuMeHTa. [loHsATHE CTAaTUCTHYECKOTO

TECTA

Knerka kak OHojiornueckast CucremMa

2.1

Knerka — cTpyKTypHO-(pyHKIIMOHAJIbHAs €IMHHIA XHUBOro. Mcropus OTKphITUS
kietkd. Pabotel P. I'yka, A. JleBenryka. Knerounas teopust (T. LlIBann, M.
[neiineH, P. Bupxos). OcHOBHBIE [T0JIOKEHHSI COBPEMEHHON KJIIETOUHOM TEOPHH.
MeToabl MONEKYJISIpHON U KJIIETOYHON OMOJIOTHHM: MUKPOCKOMHS, XpoMaTorpadus,
aneKkTpodopes, METOJL MEYEHBIX aTOMOB, mddepenmanbHoe

1eHTpuyrupoBaHue, KyJIbTUBUPOBAHHUE KIETOK

22

XUMUYeCKU# cocTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMUKpO3JeMeHThl. Boaa u

e€ poib Kak pacTBOPUTENs, peareHTa, y4yacTUE B CTPYKTYPUPOBAHMM KIIETKH,




TEIUIOperyIsaini. MuHepaabHbIe BEIIECTBA KIETKH, WX OHOJOTHYECKasl pPOJib.
Posnb kKaTHOHOB M aHMOHOB B KJIETKE.

buonornueckne monumepsl. benku. AMUHOKHUCIOTHBIA COCTaB  OEJIKOB.
Crpyktypsl OenkoBoii Monekyibl. [lepBuunasi cTpykTypa Oeiika, NHenTHIHAS
CBsI3b. BTOpHWuHas, TpeTWYHAas, 4YETBEpTUYHAs CTPYKTyphl. JleHarypamus.
CoiicTa 6enkoB. Knaccuduxamus 6enxoB. buonornyeckue QpyHKmuu 6enKoB.
VYrneBonbl. MoHOcaxapuibl, IHUCaxapyabl, OJUTOCAXapUAbl W TOJHUCAXAPHUJIBI.
O6mwmit mnaH CcTpoeHus U (PUBHKO-XMMHUUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonorudeckne GyHKIIUN yTIEBOIOB.

Jlumuaer. T'mapodunsHO-THIPOdPOOHBIE CcBoOMcTBa. Kiaccudukamus TUIUIOB.
Tpurnuuepunpl, ¢ocdonunuasl, BOCKH, CTepouibl. buomornyeckue QyHKIHH
munuoB. O0mMe cBOWCTBAa OMOIOTHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, TIOTYTIPOHUIIAEMOCTb.

Hykneunosbie kucnmotel. JIHK um PHK. CrtpoeHue HyKIEMHOBBIX KHUCIOT.
Hyxneotuapt. [Mpunmun kommimementapHoctu. [IpaBmio Yapradda. Ctpykrypa
JHK — nBoiiHas crimpanb. MecronaxoxaeHue u ouonorndeckue pynknun JJHK.
Buast PHK. ®yuknuu PHK B knetke.

Crpoenne Monekyinbsl AT®. Makpospruueckue cBsizu B MoJiekysie ATO.
buonoruueckue pynkunn AT®. BocctaHoBIEHHbIE TEPEHOCYUKH, UX (PYHKLINU B
kietke. CekBenuponanue JJHK.

CrtpyktypHast Ouonorus: OuoxuMHueckue U Ouodu3UUecKHe HCCIeI0OBaHUs

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYPbI OHOMOJIEKYJT

23

Tunsl  KiIETOK: JyKapuoTHYecKas U  Ipokapuoruueckas. CTpyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHUs KICTKH.

CrtpoeHue mpokapuoTH4eckod KieTku. KiertouHass creHka OakTepuil M apXxew.
Oco0eHHOCTH CTpOEHUsI TeTepoTpOoPHON U aBTOTPO(PHOU MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapHoT B OMOIIEHO3aX.

Crpoenre U (PyHKIMOHUPOBAHHE 3yKAapUOTHYECKOM KieTkH. [lmazmaTtuueckas
MeMmOpaHa (Tuiazmanemma). CTpyKTypa mia3MaTudeckoil MmemOpansl. TpaHcrnopt
BELIECTB 4Yepe3 IUIa3MaTHYecKyl0 MeMOpaHy: mnaccuBHbIA  (auddysus,
obneruénnast nudQys3us), aKTUBHBINA (MEPBUYHBIA M BTOPUYHBIH aKTHBHBIHI
tpancnopt). [lomynponunaemocts MemOpanbl. PaGoTta Harpuii-kaareBoro
Hacoca. DHAOIMUTO3: MUHOLUTO3, (harouuTo3. Dk301uTO3. KierouHas creHka.
CrpykTypa v PyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Huromnaszma. Ilurozons. Ilutockener. [IBmwkenue uwurtoruiazMbl. OpraHoOUabI
kineTkd. OpHoOMeMOpaHHBIE OpraHOWIBI KIETKU: JHJIOIUIa3MaTU4ecKas CeTh
(IIC), anmapar 'onpmaku, IM30COMBI, UX CTpoeHUE U (GYyHKUMU. B3aumocBs3b
O0JIHOMEMOpaHHBIX OpPraHouA0B KieTKku. CTpoeHHe IpaHylsIpHOrO PETHKYIyMa.

Cunte3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. ['nmagkuit




(arpanynsipHBIM) SHIOIUIA3MAaTHYECKUN peTHKYIyM. CekperopHas (yHKIHS
anmapara [ombmxu. TpaHcmopT BeliecTB B KieTKe. Bakyonau pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

[TosmyaBTOHOMHBIE OPraHOMIbI KJIETKH: MUTOXOHAPHH, IJIACTU/IBL.

Crpoenre W (yHKIMM MUTOXOHApPUN M miactuj. llepBuuHBIe, BTOPHUYHBIE U
CIIO)KHBIE  IUIACTUABl  (POTOCHHTE3UPYIOIUX  3YKapHOT.  XJIOpPOILIACTHI,
XPOMOILIACTHI, TEUKOTUIACTHI BBICIITUX PACTCHUH.

HememOpannbie opranowabl kieTkun CTpoeHne W (QYHKIIMM HeMeMOpaHHBIX
OpraHoujoB KiIeTKH. Pubocombl. MukpodunameHTsl. MpIIeuHbIe KIETKH.
MuxkpotpyOouku. Kierounsiii nenrp. CTpoeHHEe W JABMKEHHE XIYTUKOB U
pecHudyek. MUKpoTpyOOUKH UTOILIa3Mbl. LleHTpHroib.

SAnpo. O6Gonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOECHUE U
¢bynkuuu. SnepHbiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoOOKEHUE
XpOMOCOM B HHTep(]a3HOM sizipe. benku xpomaTtuHa — TUCTOHBI.

Knerounsle BxiatoueHHs. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK JyKapuoOT

(pacTUTENBbHOM, )KUBOTHOM, TPHOHOH)
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AccUMWIISIIIMSL U JTUCCUMUIISALIMS — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM W TETEpOTPO(dHBINA. YUacThe KHUCIOpoJa B OOMEHHBIX
mpoueccax. OJHepreruueckoe obOecrnieueHue KieTku: mnpespamenue AT B
oOMeHHBIX Tporieccax. DepMEHTATUBHBIN XapakTep peakIui KIETOYHOTO
MeTtabonu3ma. DepMeHTH, MX CTPOEHHE, CBONCTBA M MEXaHU3M JEHCTBHUS.
Kodepmentsl. OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaIn3aToOpoB. benku-
aKTHUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCHMOCTH CKOPOCTH (epMEHTATUBHBIX
peakuuii OT pa3IUYHBIX (PaKTOPOB.

[lepBuuHbIl CcUHTE3 oOpraHMYecKHX BemecTB B kieTrke. dotocuuTe3. Ponb
XJIOPOIUIAaCTOB B mporecce ¢orocuHTe3a. CBeToBas W TeMHOBas (Hassbl.
[IpoxgyktuBHOCTH (oTOCHHTE3a. BrmsiHME pa3nu4HbIX (PAKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue HOTOCHHTE3A.

XemocuHTte3. PazHooOpa3ue opraHu3MOB-XEMOCUHTETUKOB: HUTPUDULMPYIOLIUE
OakTepuu, KeIe300aKTepuu, CepoOAKTEPHH, BOJOPOAHBIC OaKTEpUH. 3HAUCHUE
XEMOCHHTE3A.

AnaspoOHble opranusMbl. Bunel Opoxenus. IIpomykTel OpokeHHS U HX
WCIIONIb30BAaHNE YETOBEKOM. AHA’POOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YIUTEN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. JTambl dHEpPreTudeckoro oomeHa. IloaroroButenbHbBIN
stan. ['ukonu3 — 6ecKucIopoaHOE pacLIEINIEHUE TIIIOKO3bI.

buonornyeckoe okucieHHE, WIM KIETOYHOE JblxaHWe. Poinb MUTOXOHIpUN B
mpoueccax  OMOJOrMYecKoro  OkucieHusa.  Lukindyeckue — peakuuu.

OxkuciurensHoe ¢GocdopunupoBanue. [IpenmyiecTBa a3podHOro MmyTH oOMeHa




BEIIECTB Mepes aHadpOOHBIM. D((HEeKTUBHOCT SHEPTeTUYECKOT0 0OMeHa

2.5

Peakuuu marpuyHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTAapHOCTH B pEaKIUSIX
MaTpUYHOTO cuHTe3a. Peann3anus HacneacTBeHHON MHpOpManuu. ['eneTnaeckuit
KoJ, ero coicTtBa. Tpanckpunuus — marpuusblii cuHte3 PHK. IlpuHnumne
TPAHCKPHUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJIEIIBHOCTb, ACHMMETPUYHOCTD.
Tpancnsus u e€ sranbl. Yuactue TpancnopTHbix PHK B Onocunrese OGenka.
VYcnoBust OmocuHTe3a Oenka. KomumpoBanme amuHOkucaoT. Ponp pubocom B
O6uocuHTe3e OenKa.

Opranuzanus reHoma y NpoKapuoT U 3yKapHoT. Peryisnns akTHUBHOCTH T'€HOB Y
npokapuot. ['unotesa omepona (. XKakob, K. Mano). Perymsimus oOMeHHBIX
IIpoLIECCOB B KieTke. KileTounslii romeocTas.

Bupycel — HekseTouHsle (OpMBI )KM3HM M OONMUraTHble mapasutbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOdaros.

BupycHbie 3a0oneBanusi yenoBeka, )KUBOTHBIX, pactenuid. CIINI, COVID-19,

COLIMaJIBHBIC U MCAULIMHCKHUEC HpOGHCMBI

2.6

Knerounslif 1ukn, ero mnepuoabl U peryasuusa. Marepdaza u  MHTO3.
OcobeHHOCTH TPOLECCOB, MpoTeKaromux B uMHTepdasze. IloaroroBka kieTku K
nenenuto. Ilpecunrermueckuii  (MOCTMUTOTHYECKHI), CHHTETHYECKUH U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKHIA) TIEPHOABI HHTEP(]a3bI.

Martpuunslii cunre3 [IHK — pemnukanumsa. I[lpunnuner penmukanuu  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHHTE3, AHTUIAPAJIICIBHOCTD.
Mexanusm perukanuu J{THK. Xpomocomel. Ctpoenue xpomocom. Termomepsl u
TeaoMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTuil. JIuriouaHeli u
rarmouaHbll  Habopbl XxpomocoM. ['omonoruunsie xpomocombl. [lomoBbie
XPOMOCOMBI.

Henenne knetkn — Muto3. CTaguu MHUTO3a U INPOUCXOASIINE B HHUX IPOLIECCHI.
Tunel muto3a. KapnoknHe3s M IHUTOKHMHE3. bHojgornyeckoe 3Ha4eHHE MUTO3a.
Perymsuus MutoTHUECKOTO UKIA KIeTKH. [Iporpammupyemas kietouHasi rTuoeb
— aromnTo3.

q)}’HKHI/IOHaJ'IBHaH TCHOMHKA

OpranusM Kak OMoJoru4eckas cuctema

3.1

OOHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHu3Mbl |
MHOTOTKaHEBbIE OPTaHU3MBI.

@opMbl pa3sMHOXKEHHsT OpraHU3MOB: Oecrofioe (BKIIOYash BETETATUBHOE) H
nojoBoe. Buapl  OGecrmosnoro  pasMHOXKEHHUS: [IOYKOBaHHE, CIOPYJIALUS,
(bparMeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBeie kineTku, uian ramersl. Meito3. Ctaauu meriosa.

[ToBeaenue xpomocom B Meio3ze. Kpoccunroep. buosnornueckuii cmbici Meiiosa




U TI0JIOBOTO ITporecca. Meno3 U ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.
IIpenzaponpimeBoe passutue. I'aMerorenes y uUBOTHBIX. 110y10BBIE KeEIe3bl.
OOpa3oBaHue u pa3BUTHE TMOJOBBIX KiIeToK. CrmepmaToreHe3 M OOreHes.
Crtpoenue monoBbIX KieToK. OIUIOAOTBOpeHHE M AMOPHUOHAIBHOE Ppa3BUTHE
KUBOTHBIX. CTIOCOOBI OTUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Cragum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymkn). Jpobnenue. Tunst apodnenus. OcobeHHOCTH
IpoOsieHUsT MIIEKOMUTAIONINX. 3apO/bIIIEBbIe JUCTKU (racTpyiisiuus). 3akiaaka
OpPraHOB M TKaHEW M3 3apOJBIIIEBBIX JMCTKOB. B3anMHOE BIMSHHE YacTeu
pa3BUBarolIerocs 3apojpiia (3MOpHOHANBHAS MHAYKIHWA). 3aKiajKa IUlaHa
CTPOEHHUSI )KUBOTHOI'O KaK pPEe3yJIbTaT UEPAPXUUYECKUX B3aUMOJICUCTBHUI I'€HOB.
Bnusnue Ha 3MOpHOHanIbHOE Pa3BUTHE DPANIUYHBIX (DAKTOPOB OKpYyXKaromieH
Cpe.Bl.

Poct u pa3urue xuBoTHBIX. [locTamMOproHansHbIi iepuo. [Ipsmoe u Henpsimoe
pa3ButHe. Pas3Butue ¢ meramopdo3oM y O€CIO3BOHOYHBIX U IMO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3HaYy€HHWE MNPAMOrO M HENPSMOIO pa3BUTHUA, HX
pacrpocTpaHeHue B npupone. Twumsl pocTa >KUBOTHBIX. DakKTOpPHI pEryJsaluH
pocta KHMBOTHBIX M denoBeka. CTaiuu MOCTIMOPHOHAIBHOTO pAa3BUTUS Y
KUBOTHBIX U 4esioBeKa. [lepnonpl oHTOreHe3a yenoBeKa.

PasmnHoxenne u paszButue pacteHuil. ['ametodur u crnopodutr. Meiio3 B
KU3HCHHOM IMKJIe pacteHuil. (OOpa3oBaHMe cHop B Tpolecce Meknosa.
l'amerorenes y pactenuil. OIUIOAOTBOpPEHHE U Pa3BUTHE PACTUTENBHBIX
opranu3MoB. J[BoiiHOE OMIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue u

pa3sBUTHEC CCMCHH. MexaHu3MBbI peryjsinnuu OHTOICHE3a Y paCTeHI/Iﬁ " J)KXNBOTHBIX

HCTOpI/Iﬂ CTAHOBJICHHA W  PAa3BUTHUA TCHCTUKM KAdK HAYKH. OcHOBHEBIE
TCHECTUYCCKHUE IIOHATHS M CHMBOJIBL. [ OMOJIOTHYHBIC XPOMOCOMBI, AJIJICIIBbHBIC

T'CHBbI, AJIbTCPHATUBHBLIC IIPU3HAKH, I[OMI/IHaHTHBIf/’I u peuecanHHﬁ IPpU3HAK,

32 TrOMO3MI0Ta, TIEeTePO3UroTa, YWUCTasl JMHUSA, THOPUIBI, T€HOTHI, (PEHOTHII.
OcHOBHbIE METOJIbl TE€HETUKU: TUOPHUIIOIOTUYECKUHM, IUTOJIOTUYECKHUIA,
MOJIEKYJISIPHO-T€HETUYECKUI
Monorubpuanoe ckpemuBanue. [lepBbrit 3axkoH MeHenst — 3aK0H eAMHO00pa3us
ruOpusoB nepBoro rmnokosieHus. I[IpaBuno nomuHMpoBaHus. Btopoil 3akoH
MeHnnens — 3akOH paclleIUICHHs I[PU3HAKOB. [LluTolornueckue OCHOBBI

13 MOHOTHOPHUAHOTO CKpeluBaHus. [ umore3a YMCTOTH raMer.

Ananusupytoiniee ckpenBanue. IIpomMexyTouHbld XapakKTep HacleI0BaHUs.
Pacuienyienne npru3HaKoB MPU HETIOJIHOM JOMUHUPOBAHHUU.
JurnOpunHoe ckpemuBanue. TpeTtuil 3akoH MeHaens — 3aKOH HE3aBUCHMOTO

HacJaca0BaHUA IIPHU3HAKOB. I_[I/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI I[I/IFI/I6pI/II[H01"O




CKpELIMBAHMSL.
CuerieHHOe HacienoBanue mpu3HakoB. PaGoter T. Moprana. CueruieHHOE
HacjaeOBaHUE TE€HOB, HApyUICHUE CLEIUICHHS MEXIy TeHaMHU. XPOMOCOMHas
TE€OpUs HACIICICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpEAENeHUs Moyia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii U reTeporameTHbId noi. ['eHernueckas
CTPYKTypa IMOJOBBIX XpoMocoM. HacnenoBaHue NpHU3HAKOB, CLEIUICHHBIX C
TIOJIOM.

I'enoTun kak nenocrtHas cucrema. [lmeloTponus — MHOKECTBEHHOE JEHCTBHE
refa. MHOXECTBECHHBIM ajlIenu3M. B3aumojelcTBHE HEaNIEIbLHBIX T'€HOB.

KommnemenrapHocts. Onuctas. [lonumepus

3.4

BzaumopeiicTBre reHoTHIA M Cpeibl U popMupoBaHuy (heHoTHna. M3MEeHUYMBOCTh
pU3HaKoB. KauecTBEHHbIE U KOJIMYECTBEHHBIE NPU3HAKU. BHUIbI N3MEHUNBOCTH:
HEHACJIEJCTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHass  U3MeHUMBOCTb. Ponmb  cpeasl B (OpMHUPOBaHUU
MoM(UKAMOHHON n3MeHYnBocTH. Hopma peakumu npusHaka. BapuanoHHbIi psin
u BapuanuoHHas kpuBas (B. Woranncen). CpoiicTBa MOIU(DUKAIIMOHHOM
M3MEHYMBOCTH.

I'eHoTHTIMYECKast ©I3MEHUYNBOCTH. CBOMCTBA T€HOTUITMYECKON N3MEHUYNBOCTH. BUIBI
TeHOTUIIMYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, My TallMOHHASL.

KomOuHaTuBHAass M3MEHYMBOCTb. MeHO3 M TOJOBOM IpoLecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTU. POJIb KOMOMHATHBHOM U3MEHYMBOCTH B CO3/IaHUU
TFeHETUYECKOT0 pPa3HO00pasusl B Ipeieax OqHOro BU/A.

MyTanroHHas U3MEHYMBOCTb. BUbI MyTalyii: FeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbIE M WHAYLUPOBAHHBIE MYTALMH. SIepHbIE U LUTOMIa3MaTUYECKUE
MyTanuu. CoMaTHYECKUe U MOJIOBbIe MyTaluuu. [[puurHbl BO3HUKHOBEHHS My TallUi.
MytareHsl ¥ WX BIUSHUE Ha OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO
rpoiiecca. 3aKOH TOMOJIOTHYECKUX PSAAO0B B HaciencTBeHHou namenunsoctu (H. 1.

BaBI/IJ'IOB). BHeHI[epHaH HN3MCHYHMBOCTD U HACJICACTBCHHOCTDH

3.5

Kapuotun wuenoBeka. MexayHapoaHass mporpaMma HCCIEIOBaHHUS TE€HOMa
yejaoBeka. MeTonbl  HM3y4YeHUs T€HETUKM  YeJIOBEKa: T'€HEeaJOrMYeCKHuid,
OJIM3HEIOBEIH, IUTOTCHETHYCCKHUM, MOMYJISAUUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKUH. CoBpeMeHHOE onpeerneHue TreHOTHIIA:
MOJHOT€HOMHOE CEKBEHHPOBAHKME, T€HOTUIIUPOBAHUE, B TOM YHCJIE C TTOMOIIBIO
[Il1P-anamm3a.  HacnenctBennbsle  3a0oieBaHMSA  4ejoBeKa. [CHHBIE W
XPOMOCOMHBIE 0one3Hu YEJIOBEKa. bonesnn c HaCJIEACTBEHHON
MPEAPACTIONO0KEHHOCTHIO. 3HAYEHUE MEIMLIMHCKON TeHETUKHU B MPEJOTBPAICHUN

M JI€YEHNN TeHETHUECKUX 3a001eBaHui yenoBeka. CTBOJIOBBIE KIETKU




3.6

JloMecTukauys u cesekuus. 3apoKAeHNe CelIeKIMU U JoMecTukanuu. Ydyenue H.M.
BaBuiioBa 0 1eHTpax MPOUCXOXKACHUS U MHOTO00pa3usi KyIbTYPHBIX PacTEHUM.
Posnb cenexunu B co3gaHMU COPTOB PACTEHUN U MOPOJ KUBOTHBIX. CopT, mopoza,
IITaMM. 3aKOH TOMOJIOTUYECKUX DPSIIOB B HacjienCTBEHHOM m3meHumBoctu H.U.
BasuiioBa, ero 3HaueHue IS CENEKIIUOHHON PaOOTEHI.

Metoabl ceneKUMOHHOW paboThl. McKyccTBEHHBI OTOOp: MAacCOBBIH U
UHAMBUIYAJIbHBIM.  ODTambl ~ KOMOMHAallMOHHOW  ceneknuu.  VcrmbeiTaHue
Mpou3BOAUTENCH 1O TOTOMCTBY. OTOOpP 1O TEHOTHUIY C TIOMOIIBIO OIICHKH
(eHoTHMa MOTOMCTBA ¥ OTOOP 1O TEHOTHUITY ¢ TToMoIIbio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak MeTOJ CEJIEKIIMOHHOU paboThl. Painannonueril u
XMMHUYECKHI MyTareHe3 Kak MWCTOYHMK MYTaluil y KyJbTYpHBIX (HopMm
opranu3moB. Mcnonb3oBaHME T'€HOMHOIO PEAAKTUPOBAaHUS M METOJOB
pexomOunanTHbeIX JIHK 15 noiayyeHus ucxonHoro mMarepuasa JJis CENeKIIH.
[onyuyenue nmonumion0B. BuyTpuBHIoBas rudpunuzamus. biuzkopoacTBeHHOE
CKpelLIMBaHue, W HHOpuIuHr. HepocTBeHHOE CKpellMBaHue, WiIK ayTOPUIUHT.
I'erepo3suc u ero npuunHsl. Mcnonp3oBanue rereposuca B cesnekuuu. Otaan€HHas
rubpuamzanus. [Ipeomgonenne Gecruioausi MEKBHIOBBIX THOPUAOB. JlocTHKEHHS

CEJICKIINY PACTEHUH U JKUBOTHBIX

3.7

OOBEKTHI, UCII0JIb3YEMbIE B OMOTEXHOJIOTUH, — KIIETOUYHbIE U TKAaHEBbIE KYJIbTYPHI,
MHUKpPOOPTaHU3MBI, WX XapaKTepUCTUKA. TpaaullMOHHAsS OUOTEXHOJIOTHUS:
xjieboneyeHne,  MONy4YeHHE  KHCIOMOJOYHBIX  MPOAYKTOB,  BHUHOJEIHE.
Muxkpob6uonorudeckuii cuHTe3. OOBEKTH MHKPOOHMOJOTHYECKUX TEXHOJIOTHM.
[IpousBoncTBO  Oenka, AaMHHOKMCIOT ¥  BUTaMHHOB.  lckyccTBeHHOE
OIUIOAOTBOpPEHUE. PEKOHCTPYKIMSA SMIEKICTOK M KIOHMPOBAHUE IKUBOTHBIX.
Meroa TpaHCIJIaHTAUU SAEP KIETOK.

XpoMOCOMHasi M Te€HHas WHXeHepus. VICKycCTBEHHbIW CHHTE3 T€Ha U
KoHCTpyupoBanue pekoMOuHanTHbIX JIHK. JlocTwkeHus W TEpCHEKTUBHI
XpOMOCOMHOW M TEHHOW HWH)XEHepUH. MeaunuHCKue OHOTEeXHOJIOTHH.

Hcnons30BaHKe CTBOJIOBBIX KIETOK

Cucrema u MHOI‘OO6paSI/Ie OpraHHU4YC€CKOIo MHpa

4.1

buonormyeckoe  pasHooOpasue  opraHu3moB.  CoBpeMeHHass  cucTeMa
opranudeckoro wmwupa. I[lpuHiuner kimaccudukamuu opraHu3mMoB. (OCHOBHBIE
CUCTCMATUYCCKUC I'PYHIIbI OPTaHHU3MOB.

OCOOEHHOCTH CTPOCHMS M >KU3HEIESTEIbHOCTH OJHOKJIETOYHBIX OPraHHU3MOB.
bakrepun, apxeu, oJHOKJIETOUHbIE I'PUOBI, OJHOKJIETOYHBIE BOAOPOCIH, JPyrue
IIPOTHUCTHI. KononnanrHbie OpTraHHU3MBI. I[BI/I)KGHI/IG OIHOKJICTOYHBIX OPraHU3MOB:
amMEOOMIHOE, KTYTHKOBOE, pECHUYHOE. 3allluTa y OJHOKJIETOYHBIX OPTaHU3MOB.

PaS,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPIraHU3MOB. Takcucel




4.2

MHorokJieTouHbIe pacTeHHs. B3anMOCBA3b YacTe MHOTOKJIETOYHOIO OpPraHU3Ma.
TkaHu, opraHbl U CUCTEMbl OPTAaHOB MHOTOKJIETOYHOrO0 opraHu3ma. Opranusm
Kak enuHoe 1enoe. TkaHW pacTeHuil. Tumbl pacTUTENbHBIX TKaHEW:
oOpa3oBarenbHasi, TOKPOBHAs, TMPOBOJSIINAS, OCHOBHAs, MEXaHHYECKas.

OcobeHHocTu cTpoeHus, GyHKIUN U PaCIONOKEHHS TKAaHEeH B OpraHax pacTeHHH
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BereratuBHble U reHEpaTHUBHBIE OpPraHbl pacTeHUil. yHKIMM OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUkeHME MHOTOKJIETOYHBIX PACTEHUIA: TPOIIU3MbI U
Hactuu. llorymonmieHne BOJBI, YIJIEKUCIOTO Ta3a M MHUHEPAJIbHBIX BELIECTB
pactenusimu. [pixanue pactenuil. ud¢ysus razoB yepe3 moBEpXHOCTh KIETKU.
TpancnopTHble cUCTEMBbI pacTeHuid. Beigenenue y pacteHuil. 3ammra y
MHOTOKJIETOUHBIX pacteHui. Kyrtukyma. CpeacTBa macCMBHONM W XUMHYECKOU
3amuThl. OUTOHLIMIBI.

Pazgpaxxumocts U peryisiuus y Oopranu3sMoB. PazapaxumocTb U peryisiuus y

MHOT'OKJICTOYHBIX paCTeHI/Iﬁ. PocToBEbI€ BellIECTBA U UX 3HAYCHHUE

4.5

MHoOroKk/IeTouHbsle  XKUBOTHbIE. B3auMOCBsA3b  4acTeld  MHOTOKJIETOYHOI'O
opranu3ma. TkKaHH, OpraHbl U CUCTEMBI OPTAaHOB MHOTOKJIETOYHOTO OpTaHH3Ma.
Opranusm kak enunoe nenoe. 'omeocras. TkaHu )KUBOTHBIX M YeOBeKa. THIIbI
KUBOTHBIX TKaHEH: SIUTEIUalbHas, COCIAUHMUTENbHAs, MbILIECYHAs, HEPBHAs.
OcobGeHHOCTH CTpoeHMs, (PYHKIIMH ¥ pacloiOKEeHUS TKaHEH B OpraHax

JKHUBOTHBIX U YCJIIOBCKaA

4.6

Oprassl U CHCTEMBI OPraHOB KUBOTHBIX. DYHKIIMK OPraHOB M CUCTEM OPraHOB.
Omopa Ttenma opranu3moB. CKelneThl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblli 1 BHYTpeHHMH ckeneT. CTpOE€HUE M TUIIBI COEAMHEHUs
KOCTEH.

JIBr)K€HHE MHOTOKJIETOYHBIX JKMBOTHBIX. Iluranme >xuBoTHbIX. IluTanwme
[I03BOHOYHBIX JKUBOTHBIX. JlpixaHue xuBOTHbIX. KoxkHOe nbixaHue. XKabepHoe u
JErOYHOE JIbIXaHUE.

JIpIXaHu€e MO03BOHOYHBIX >XMBOTHBIX. OJBOJIOLMOHHOE YCJIOKHEHHE CTPOCHUS
JErKUX TMO3BOHOYHBIX KMBOTHBIX. JlpIXaTenbHasi cucTtemMa yesnoBeka. MexaHusm
BEHTWISIIMM JIETKUX Y NTUIl W MIEKONUTAOUMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y XUBOTHbIX. KpoBeHocHas cucremMa u eé
opranbl.  KpoBeHOcHass ~ cuctemMa  TO3BOHOYHBIX  JKMBOTHbIX.  Kpyru
KpOBOOOpamieHusl. DBOJIOIMOHHBIE  YCIOKHEHUS CTPOCHHUS KPOBEHOCHOM
CHUCTEMBI TO3BOHOYHBIX >KMBOTHBIX. BblieneHue y opraHuzMoB. Bwinenenue y
XKUBOTHBIX. COKpaTUTENbHbIE BaKyosd. Opransl BoiaeneHus. CBs3b MOJIOCTHU TeNIa
C KPOBEHOCHOM M BBIIEIUTEIBHON cHCTEMaMUu. BplfeneHne y M03BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX KHUBOTHbIX. I[lokpoBbI U ux

IIPOU3BOJIHBIE.




PaznpaxuMocTs U peryssauus y opranu3MoB. Pa3ipaxuMocTh y OJJTHOKJIETOUYHBIX
opranu3moB. Takcuchl. Pa3apakuMOCTh W PEryisiuss y MHOTOKJIETOYHBIX
pacteHuii. PocToBble BelIECTBA U UX 3HAUEHUE.

HepBhas cucrtema u pediexTopHas peryisiuusi Y MHOTOKJIETOYHBIX KUBOTHBIX.
HepBHas cuctema u e€ oT/enbl. DBOIIOIMOHHOE YCIOKHEHUE CTPOSHUS HEPBHOU
CUCTCMBI Y ) KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm s 3GHEKTUBHON (PYHKIIMOHATHHOU
aHHOTallMd  T€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboI0MOB

MHKPOOPTraHW3MOB, PACTEHHM, )KUBOTHBIX U YEJIOBEKA

OpranusM 4enoBeKa 1 €ro 3/10pOBbE

5.1

Opransel ¥ cucTeMbl OpraHoB 4enoBeka. OTAelbl FOJOBHOIO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Pednekc u pednexkropHas ayra. be3ycioBHble U yCIOBHBIE
peduiekcel. I'ymopanpHast peryssuuss M SHIOKPUHHAs CUCTEMa >KMBOTHBIX U
yenoBeka. JKese3pl SJHAOKPUHHONW CUCTEMBI U UX FOPMOHBI. JIeMCTBHE TOPMOHOB.
B3anMocBsa3p HEpBHOW M SHAOKPHUHHOM cucTteM. | umnoranamo-runoduzapHas

cucrema. Peduekc u peduiekropHas nyra. be3ycioBHbIE U YCIOBHBIE pedIIeKChI

52

3ammra opranu3ma ot Ooje3Heil. IMMyHHas cuctema uenoBeka. KieTouHslid u
TYMOpaJIbHBIA HMMYHHUTET. BpOoXIEHHBIN, NpUOOPETEHHBINH crienupuIecKuii
UMMyHHUTET. Teopusi KIOHalIbHO-celeKTuBHOro ummynurera (I1.Opnux,
®.M.bepuer, C.ToneraBa). BocmamutenbHble OTBeThl oOpraHu3smMoB. Poib

BpO)KIléHHOF O UMMYHHUTCTA B Pa3BUTHH CUCTCMHBIX 3a00JICBaHMI

53

KpOBeHOCHaH cucreMa U e€ OpTaHbI. Cepzlue, KPOBCHOCHBIC COCYIbl U KPOBb.

Kpyru kpoBoobpaiienus. Pabota cepama u e€ perynsius
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I[BIX&HI/IC YCJI0BCKa. I[I/I(I)(I)yi’»l/lﬁ ra30oB 4YCPE3 MOBCPXHOCTH KIICTKHU. I[BIX&TCHLH&H
CUCTEMA YCJIOBCKaA. I[LIXE[TGJIBH&H IMMOBCPXHOCTD. PCTYJ'ISII_II/IH JbIXaHusI.

JlpIxaTeabHbIe 00BEMBI
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[InmeBapurenbHas cucrema uenoBeka. OTaensl NMUIIEBAPUTEIBHOIO TpakKTa.
[InmeBapurenpHple  Kenesbl.  BHYTpUNOIOCTHOE M BHYTPHUKIIETOYHOE

MUIIEBAPCHHE

5.6

[MokpoBel m ux mpousBoaHble. Opranbl BbiAeneHus. [loukn. CTpoeHue u
¢yHkunoHupoBanue HeppoHa. OUIbTpalUs, CEKpels U 00paTHOE BCACHIBAHUE

KaK MCXaHHU3MbI pa6OTLI OpraHOB BbIACJIICHUA. O6pa30BaHHe MOYH Y YCJIOBCKA

5.7

I[BI/I)KGHI/IC yeoBeKa: MplmeyHas cucrema. CKeJleTHBIE MBIIINbBI U HUX pa60Ta.

CTpOGHI/Ie X THUIIBI COCIUHCHUA KOCTEH

Teopus 3BomtOoNMK. Pa3BuTHe *)13HU HA 3emie

6.1

OpomonmonHass  teopuss Y. Jlapuna. Ilpenmnocbulku  BO3HUKHOBEHHS

JapBUHHU3MA. Kuznup u Hay4dHad ACATCIbHOCTD 4. I[apBI/IHa.




JIBrokyuie cuiibl 3Boaonuu BUaoB o Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTH
pPa3MHOXKEHHS OpTraHM3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Ooprba 3a
CyIIIECTBOBaHHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrernyeckor teopuu sBomtonuu (CTDI). Heidrpanshas teopus
sBomtonu. CoBpeMeHHasi IBOJIIOIMOHHAS OWOJIOTHS. 3HAYEHUE BOJIIOIIMOHHON

TEOpPHH B POPMUPOBAHUH €CTECTBEHHO-HAYYHOI KapTHHBI MUpa

6.2

[lonmynsuus Kak ayeMEHTapHas €AMHULA 3BOMIONMH. COBpPEMEHHBIE METObI
OLICHKM T€HETHYECKOTO Pa3HOOOpa3usi U CTPYKTyphl momyisiuil. M3Menenue
reHooHAa MOMYJISUN KaK »JIEMEHTapHOE 5BOJIOLUOHHOE SIBICHHUE. 3aKOH
reHerudeckoro pasuoBecus [x. Xapau, B. Baitn6epra.

DOnemeHTapHbie (AKTOpbl (ABMXKYIIME CHJIBI) JBOJIONUUA. MyTallMOHHBIH
npouecc. KomOunatuBHas wu3MeHUuMBOCTH. [lpelid TeHOB — ciiydaiiHble
HEHANpaBJIEHHbIE M3MEHEHUS 4YacToT ajulesed B momyssinusax. Oddekr
OCHOBATEJIA. Murpanuu. N3onsanns MTOIYJISLIAMN: reorpaduueckas
(mpocTpaHCTBeHHas1), OMoJIoruyeckas (pernpoayKTUBHAS).

EcrecTtBennplii  oTOOp — HampaBmsironui  (GakTop  dBomOnMUA.  DOpmbl
€CTECTBEHHOT0  0TOOpa: JABIKYIIMHA, CTaOWJIM3HMPYIOIIMNA, pa3pbIBAIOIINN
(mm3pynTuBHBI). [To10BOI 0TOOP.

[IpucrocoOIeHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  MHKPO3BOJIOLHUU.
Bo3nukHoBeHHe — mpucrnocobineHuid y  opraHusmoB.  Apomopdo3el U
uanoanantauuu. [lpumepsl npucnocoOnenuil y opranu3zMoB. OTHOCUTEIHLHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHNU3MOB.

Bun, ero kpurepunm U cTpykTypa. BupooOpa3zoBanume Kak pe3yibTar
MUKpOsBoJtoIK. M3omsamus — ximroueBoil (akrtop BupooOpazoBanus. Ilytu u
CIocoObI BH1000pa30BaHMUS: aJUIONATPUIECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIUIOUIU3AIIHS,
rubpuanzaius). JJauTenbHOCTh SBOTIOIUOHHBIX MPOIIECCOB.

MexaHu3Mbl POPMHUPOBAHUS OMOJIOTHUECKOTO Pa3HOOOpa3Hs.

Ponp 3BOMIOLIMOHHON OMONIOTHHM B pa3pa0OTKe HAayYHBIX METOAOB COXPAHEHUS
O6uropa3zHooOpasusi. MUKpPOIBOJIONUS UM KOIBOJIOLMS MApa3UTOB U UX XO35EB.
Mexanu3msl (GOpMHUPOBAHMS YCTOMUMBOCTH K aHTHOMOTHKAM M CIOCOObI OOphObI

C HeN

6.3

Meroasl u3ydeHUs: MakpoldBOMIOIUHU. [laneoHTONIOrMYeCKHEe METONbl M3Yy4YCHUS
sBomonmu. [lepexonubie popmbl 1 PUIIOreHETHIECKUE PSAIBI OPTAHU3MOB.
buoreorpaduueckue metoasl nzyuenus sBoitonuu. CpaBHeHue Giaopsl U GayHs
MaTepUKOB M OCTPOBOB. broreorpaduueckue obmactu 3emnu. Buabl-sHIeMuku u
PEJHKTHIL.

9M6pI/IOJ'IOl"I/I‘IeCKI/Ie u CpaBHI/ITCJ'ILHO—MOPQ)OHOFHHGCKI/IC MCTOJAbI H3YYCHHA




OBOJIIOIINHA. I'eHeTndeckne MeXaHU3MEI OBOJIOOUHN OHTOI'€HE3a U IIOABJICHUSA
OBOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  AHAJOTUYHBIC  OpPTaHbI.
PynumeHnrapHple  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TCHETUYECKHE,
OMOXNMHYECKUE u MaTEMATUYCCKUC METOAbI HU3y4YCHUA OBOJIOITUHA.
I'omonoruynsie rersl. COBpeMEHHBIE METOIbl MOCTPOCHUS (PUIOTeHETHYECKUX
JICPCBHEB.

XpPOMOCOMHBIE MYTaIH U SBOJTIOLIUSI TCHOMOB.

O6mme 3akoHOMepHOCTH (TIpaBWiIa) SBOIONMHA. HeoOpaTHMOCTh HBONIOIUH.

AnanTtuBHas paauanua. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIUN

6.4

HayuHple THUIIOTE3bl MPOUCXOXKICHUS S>KU3HU Ha 3emiie. AOWoOreHes u
naHcnepMmus. JloHay4dHble PEACTABIEHUS O 3apOXKJICHUU KU3HU (KPEALMOHU3M).
I'unoTe3a MOCTOSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEP)KEHUE ONBITaMU
®. Penu, JI. Cnammanuanm, JI. Ilactepa. IlpoucxoxneHue KU3HU U
acTpOOHOIIOTHS.

OcHoBHbIE 3Tallbl HEOpraHMYecKod sBostouuu. [lnmanerapHas (reosioruyeckas)
HBOJIONUS. XUMHUYECKass dBOJIOLUSA. AOHOTCHHBI CHHTE3 OPTraHUYECKHUX
BemecTB u3 Heopranuyeckux. OmbiT C. Mumnepa u I'. FOpu. O6pazoBanue
noauMepoB U3 MoHoMepoB. KoanepBatHas runore3a A.W. OnapuHa, rumnores3a
nepsuuHoro OynboHa JIx. XonneiliHa, reHeruueckas rumote3a ['. Mémnepa.
Pu6ozumer (T. Yek) u rumoreza «vupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopust 3emnn u metoasl €€ u3ydeHus. VMckonaemble OpraHMYeCKUE OCTATKH.
I'eoxponosnorus u e€ meroabl. OTHOCUTENbHAs U A0CONIOTHAs] T€OXPOHOJIOTHSL.
I'eoxpoHonoruueckas mKana: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.

HavanpHble 3Tansl opranuueckoil ssomonuu. [losBieHne u 3BOIIOLUSA IEPBBIX
KJIETOK. OBOJIIOLUS MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX JKOCHCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIUIEHKU KaK aHaJIor IEPBbIX Ha 3emile COOOIECTB.
Crpomaronutsl. [IpokapuoTsl 1 3yKapHOTHI.

[Ipoucxoxxaenne 3ykapuoT (cUMOHOreHe3). DBOJIOIHOHHOE IPOMCXOXKICHUE
BUpYCcOB. [IpouncxoxaeHHMEe MHOTOKIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX T'PYyIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE H3Tambl JBONIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMop(do3bl
pacteHuid. Bbixox pacrenuil Ha cymy. [losBiieHHE CIIOPOBBIX pAacTEHMU H
3aBoeBaHne uMmu cymu. CemenHble pacTteHus. IIponcxoxaeHHe LBETKOBBIX
pacTeHuUi.

OcCHOBHBIE 3Tambl HBOJIONHMHU KUBOTHOrO Mupa. OCHOBHBIE apoMopdo3bl
KHUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. llepsbie xopaoBbie KUBOTHBIE. JKU3HB B BOJE. DBOMNIOMS TO3BOHOYHBIX.

[Tpoucxoxaenne ampuodbuii u pentuauii. [IporcxoxaeHrne MIECKOMUTAIOMNUX U




ntun. [IpuHnun kmodeBoro apomopdosa. OcBoeHne O€CrO3BOHOYHBIMH U
MT03BOHOYHBIMU KUBOTHBIMH CYIIH.

Pa3BuTune xu3HM Ha 3emiie 10 3paM U MEpUOJiaM: apXxeu, IPOTEePO30ii, Maeo30i,
Me3030i, KaiiHO30#. OOmas XxapakTepuCTHUKa KIMMaTa H TEOJIOTUYECKUX
nporeccoB. [losBiIeHne U pacBEeT XapaKTEPHbIX OPraHU3MOB. YTIIe00pa3oBaHHeE:
€ro yCJIOBHSI U BIMSHUE HA I'a30BbIi cOcTaB aTMOC(EpBHI.

MaccoBble BbIMUpaHHUSI — 3KOJIOTUYECKUE KpHU3HUChl mpoiwioro. [Ipuunuel u
CJIEICTBUSL MacCOBBIX BbIMHpaHuN. COBPEMEHHBIN 3KOJOTUYECKUN KPHU3UC, €ro

0CcO0EHHOCTH

6.5

Paznensr w 3agaum anTpomnosiorud. Metonbl aHtpornonorud. CTaHOBJIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH UyeoBeka. COBpeMEHHBIC HAYYHBIC TEOPHH.
CxoAcTBO 4esioBeKa C KMBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHUE YeIOBEKa.
CBugerenbcTBa  CXOJACTBA  YEJIOBEKa C  JKUBOTHBIMU:  CPABHUTEIBHO-
MOpdoIoTrHIecKue, AMOPHUOJIOTHYECKUE, ($hU3MO0SIOTO-OMOXUMHYECKHE,
noBefeHYeckue. OTINYUS YeIOBEeKa OT )KHUBOTHBIX. [IpsIMOX0XKIEHHE U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOW CUTHAJIBbHOU
CUCTEMBL.

JIBwkymme cuibl ((pakTopbl) aHTPOIOTeHe3a: OWOJIOTHYECKHE, COIMAIbHBIC.
CooTHoIIeHNE OMOIOTHYECKHUX M COITUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHbIE CTaJIUU AHTPOINOreHe3a. ABCTPAIIONUTEKH — IBYHOTHE MIPEAKHU JIIOJIEH.
YenoBek  yMmenblii, IE€pBbI€  M3FOTOBJIEHUs  Opyaud  Tpyna. UYemnosek
MPSMOXOJSAIIMKA U TIEPBBIM BBIXOA JIOACH 3a mpenensl Adpuku. Yemosek
reinenp0eprekuii — oOmuUi NPeJoK HEeaHACePTATLCKOrO YeJIOBEKa M YeJIOBEKa
pasymHoro. YenoBek HeaHIEPTANbCKUMKA KaK BHJ JIFOAEH XOJIOJHOIO KJMMAaTa.
YenoBeK pa3yMHbId COBPEMEHHOI'O THIIA, JEHUCOBCKHII YEIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 IpeneaamMu AQpuKH.

DOBOJNIOIUS COBPEMEHHOI0 uejoBeka. EcTecTBeHHBIH OTOOpP B MOMYJISALUAX
genoBeka. MyTalMOHHBINA mporiece u moauMopdusM. [lonmynsinoHHbIE BOJIHEI,
npetid reHos, murpanus u «3pEGEeKT OCHOBATEN» B MOIMYJALUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [lonatne o pace. bonbmme pacel:  eBpomneouHas
(eBpasuiickasi),  aBCTpajO-HErpoujHas  (PKBATOpHUAJIbHAS), = MOHTOJIOMHAS
(a3maTcko-aMepHuKaHCKas). BpemMs U myTH pacceleHHs 4YeloBeKa MO IJIaHETe.
EnuncTBO  dyenoBeueckux pac. HayyHas  HeCOCTOSTENBHOCTH — pacHu3Ma.
[IpucmocoOneHHOCTh YeNOBEKa K pPa3HBIM YCJIOBHSIM OKPY)KAIOMIEH CpeIbl.
Bnusiane reorpaguueckoil cpensl u  npeiia reHoB Ha Mopdonoruio u

(1)I/I3I/IOJIOFI/IIO YCJI0OBCKa

OKOCUCTEMBI U NpUCymurue MM 3aKOHOMCPHOCTH




7.1

Pa3nens! u 3anaun 3xonoruu. CBsA3b SKOJIOTHH C IPYTUMU HAyKaMH.
Meronsl skonoruu. IloneBble HaOmogeHHs. ODKCIEPUMEHTHl B IKOJIOTHU:
NpUPOJHbIE M JlabopaTopHble. MojenupoBaHue B HKOJOTMH. MOHUTOPUHT

OKPY’KaIOIIEeH Cpeibl: JTJOKAIbHBINA, PETUOHATBHBIA U TJI00aTBHBIN

7.2

Okonornyeckue GakTopsl M 3aKOHOMEpHOCTH MX Jeictus. Knaccudukarus
9KOJIOTMUECKUX (AaKTOpOB: aOMOTUYECKUE, OHOTUYECKHE, AaHTPOIOTECHHBIE.
OOme 3aKOHOMEPHOCTH JCHCTBHS JKoJormyeckux (akropos. IIpaBumio
munumyma (K. Iopenrens, FO. JIuOux). TonepaHTHOCTb. DBpPUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak sKkojoruueckuil ¢akrop. [leiicTBue paszHbix
YY4aCTKOB COJIHEYHOIO CIEKTPa Ha OPraHU3MBbL. OKOJOTMYECKHE TIPYIIIbI
pacTeHMil M JKMBOTHBIX MO OTHOLIEHMIO K cBeTy. CuUrHajgbHas pojib CBETA.
doronepuoausm.

Temmneparypa kak »sKkojoruueckuidl Qaxrtop. JlelcTBue TteMmmepaTypsl Ha
opranu3mbl. [[OMKHUIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBbI.

Bnaxxnocte kak 3konornyeckuit ¢akrop. Ilpucnocobnenus pacteHuid K
noJiepkaHuio BoAHoro Oananca. Knaccugukanus pacTeHuil M0 OTHOIIEHHIO K
Boze. [IpucnocoOaeHust )KUBOTHBIX K M3MEHEHHIO BOJTHOTO peXHUMA.

Cpensl 0oOWTaHMA OpPraHM3MOB: BOJHAs, HA3EMHO-BO3/AYyINHAs, IOYBEHHAs,
rnyOuMHHAss  MOJANOYBEHHAs, BHYTpHOpraHusMeHHas. Dusnuko-xummuueckue
0cOOEHHOCTH cpef oOuTaHus opraHu3MoB. IlpucnocoOsneHuss opraHu3MoOB K
KU3HU B Pa3HbIX Cpeaax.

buonoruueckue putmbl. BHenmnue u BHyTpeHHUE pUTMBL. CyTOUHBIE M TOJIUYHbBIE
putMbl. [IpHucrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSM YCIOBUH
KHU3HU.

XKuznennvsie Gopmbl opranu3moB. [lonsitue o xu3zHeHHOU (popme. KuzHeHHbIE
(bopMBI pacTeHMii: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJICTHHE TpPAaBBHI,
oJHOJeTHUE TpaBbl. KuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a )KU3HH.

buotnueckue ¢akroppl. Buapl OMOTHUECKHX B3aUMOJEHCTBUMN: KOHKYPEHIIMS,
XHMITHAYECTBO, CUMOKMO3 U ero (opmel. [lapasutusm, xoomeparus, MyTyaau3M,
KOMMEHCaJIU3M (KBapTHPAHTCTBO, HaXJICOHHUYECTBO). Herpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HaYCHUE
OMOTHMYECKMX B3aUMOJICHCTBUI JJIsl CYIIECTBOBAaHUS OPraHU3MOB B Cpejie

oOuTaHUs. HpI/IHL[I/IH KOHKYPCHTHOI'O UCKJIFOUYCHHA

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKU TMOMYJIALUH. HOHYJ'IHIII/ISI Kak OHOIOruyeckas

cuctema. Pons HeogHOpOIHOCTH cpeabl, pu3nueckux 0aphepoB U 0COOEHHOCTEH




OuoJOTHM BHIIOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI MOITYJISIIHIA.
OCHOBHBIE TIOKAa3aTely MONYJALMH: YHUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas u
MoJioBasg CTPYKTypa, POXKIAEMOCTh, MPUPOCT, TEMI POCTa, CMEPTHOCTb,
MUTPALISL.

Dkosioruueckas CTpykrypa mnonyisuuu. OIeHKa YHUCICHHOCTH TOIMYJISLUU.
JluHaMyKka nomyJisiuuyd U e€ peryyduus. buoTtudyeckuid MOTEHUMAN MOMYJIALIHH.
MopaenupoBanre AWMHAMUKKA — nonyiasiuud. KpuBble pocTa  YUCIECHHOCTH
nonynauuu. Kpusbie BbDKUBaHMs. Perysiiiusi 4MCIEHHOCTH MOIMYJSIUNA: POJIb
(akTopoB, 3aBUCANIMX W HE 3aBUCAINIUX OT IUIOTHOCTU. OKOJOTHYECKUE
cTpareruu BuoB (1- u K-ctparerun).

[Tonsatne 006 »3KoONOTHYECKOW HuUIIe BUAa. MecTooOutanue. MHoroMepHas
MoJienb 3Kkonorndeckod Humm Jx.M. XarumHcona. Pa3mepsl 3KOI0rHMYecKON
Huiy. [loTeHnuanbHas 1 peaaTu30BaHHAS] HUIIIN.

Bun xak cucrema mnomynsuumid. Apeanbl BUIOB. Buael M HMX KU3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTHM  TMOBEIEHUS W  MHUIpauuid  >KMBOTHBIX.

buonornueckue nHBa3HU YYXXCPOAHBIX BUIIOB

7.4

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsa3u MexIy
opraHu3MamMu B OuWOIlEHO3€. DKOCHCTeMa Kak OTKphiTas cuctema (A.JDx.
Tencnu). OyHKIMOHAIBbHBIE OJIOKM OpPraHU3MOB B HKOCHUCTEME: MPOIYIEHTHI,
KOHCYMEHTHI, pelyleHThl. Tpodudeckue ypoBHU. Tpoduyeckue 1end W CETH.
Abuotnyeckue 61moku skocucteM. [TouBbl W Wbl B 3kocuctemax. Kpyrosopot
BEIIIECTB U IMOTOK YHEPTUU B SKOCUCTEME.

OcHOBHbIE IOKa3aTeIM 3KOCHCTEMBbI. buomacca M mpoaykuus. DKOJIOTHYECKUE
MUPAMHUJIBI YUCEN, OMOMACCHI U YHEPTHH.

HampaBrnenHble 3aKkOHOMEpHBIE CMEHBI cOOoO0IIecTB — cykueccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCHM W WX TMPUYUHBIL. AHTPOTIOTEHHBIE BO3JCHCTBUA Ha
cykueccun. KimmmakcHoe cooOmiectBo. buopaznoobpasue u mosHoTa Kpyropopora
BEIIECTB — OCHOBA YCTOHUMBOCTU COOOIIECTB.

[Ipupoansie 3KOCHCTEMBI. AHTPONOI€HHbIE HSKOCUCTEMBL. ATPO3KOCHUCTEMA.
ArporeHo3s. Paznuums Mexxy aHTpONOT€HHBIMU U IPUPOIHBIMHU SKOCUCTEMaMH.
YpboskocucreMbl. OcHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoickast iiopa u
(ayna. CHHaHTpOIM3aKs TOPOJICKOH (ayHbL. bronorndeckoe u X03HCTBEHHOE
3HaYEHUE arpodKOCHCTEM U ypOodKocHcTeM. 3aKOHOMEPHOCTHU (HOPMUPOBAHUS
OCHOBHBIX B3aMMOJIEUCTBUI OPraHU3MOB B 3KOCHCTEMAX.

[Tepenoc sHEprun 1 BEMECTB MEKIY CMEKHBIMUA SKOCUCTEMaMU. Y CTOWYHUBOCTh
OpraHW3MOB, TOMYJIALIMA W OSKOCUCTEM B YCIOBUAX €CTECTBEHHBIX H

AHTPONIOTEHHBIX BO3ICHCTBUI

7.5

buochepa — oOmermanerapHas o00o104Yka 3eMid, TIJIe CYIIECTBYET WM




cyuiectBoBasnia kHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
o6uocdeps! u e€ cocras. JKuBoe BerecTBo 6Mochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
mobanbHOM — 9KocucTeMbl.  JluHamuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OHOreoXuMHUYECKHe IMKIBI (yriepoia, a3oTra).
PurmudHOCTS siBIIeHMI B Onochepe.

3onanbHOCTh Ouocheprl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIIH: TYyHAPA,
XBOWHBIC Jieca, CMEIIAaHHBbIE M IIMPOKOJHMCTBEHHBIE Jieca, CTEINH, CaBaHHBI,
MyCTHIHU, TPOMHYECKHE Jieca, BBICOKOTOPhS. Kimmar, pacTUTENbHBIA W
KUBOTHBIA MHP OMOMOB CYIIIH.

CrtpykTypa U (QYHKIHUS JKUBBIX CHCTEM, OIIEHKAa MX PECypCHOTO TOTEHIMANa U

OonocdepHbIX PYHKIHHA

7.6

DKOJOTHYeCKHe KPU3UChl U UX MpUYMUHBL. Bo3jaelicTBue yenoBeka Ha Ouochepy.
3arpsi3HeHre BO3AYIIHOW cpenbl. OXpaHa BO3AyXa. 3arpsi3HEHHWE BOJHOU CpPEJIbl.
Oxpana BoAHBIX pecypcoB. Pazpyiienue mouBbl. OxpaHa MOYBEHHBIX PECYPCOB.
H3menenue knumara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTEIbHBIM M KUBOTHBIA Mup. OxpaHa
pacTUTENBHOTO M YKUBOTHOTO Mupa. OCHOBHBIE NPHUHLMIBI OXPAaHbI MPUPOJIBIL.
Kpacubie kuuru. Oco0o oxpansiembie mpupoansie Ttepputopun (OOIIT).
boranunueckue caibl ¥ 300J10TMUECKUE MAPKH.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA U IPHUPOIBI.
PanmionansHOe  TIPUPOJOTONB30BAaHUE W COXPAaHEHHE  OMOJIOTUYECKOTO

paszHooOpa3us 3emiu
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