MOAMNNCAHO
Mcbio

[Ipunoxenue Ne 16 K OCHOBHOM
0011e00pa3oBaTeNbHON  MpOrpaMMe  CPeIaHEro
obmero ooOpazoBanms MAOY COII  Ne80
(yrBepxkaeHa npukazoM oT 13.05.2026 Ne 91)

PABOYASA TPOT'PAMMA
yueOHoro npeaMmera «buosorus» (yriry0jgeHHbIi YPOBEHD)

st ooyuaronuxest 10-11 kmaccos

Huxnauid Tarna



COILEPKAHUE OBYYUEHUA
10 KVIACC

Copnepxxanue mporpaMmbl, BBIAECIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi Ouojorusi — KOMIUIEKCHasi Hayka. KpaTkas ucrtopusi pa3BUTHUS
Ouonornu.  buonmornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJioruu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouonorueld. 3HaueHUE OUOJOTUM B
MPAKTUYECKON JIESATENbHOCTH YEJIOBEKAa: MEJMIIMHE, CEJIbCKOM XO3SIICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilasnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /[. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMU C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKuBble cucTeMbl Kak mpeaMerT u3ydeHus Ouosioruu. CBOMCTBA >KHBBIX
CUCTEM: €IWHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLusl,
CaMOBOCIIPOM3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd JKUBBIX CHCTEM: MOJIEKYJSPHBIM, KJIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bnoreoneHoTuyecknii), Omochepuniii. Ilpomeccel, mnpoucxoaslue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromire ;KMBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3AIUU.

N3yuenue xuBbIX cucteM. Metonel Oumonmornueckod Hayku. HaGmropenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3aMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOW. IlmanmpoBanue oskcnepumenrta. IloctaHoBka wu
npoBepka rumnoTe3. HyneBast rumote3a. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTH.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JIOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl uCKaxkeHHs pe3yabraToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmunbl u cxembl: «OCHOBHBIE TPHU3HAKU >KU3HW», «bHOTOrnYecKue
cucrembl», «CBOWMCTBAa KHUBOM MAaTepUM», «YPOBHH OpraHU3alMU KUBOU



npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJdOBaHME  JUIsi  MPOBEICHUS
HaAOJII0ICHUM, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
W3yYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crTpykTypHO-QYHKIIMOHANbHAS €AWHHUIIA JKUBOro. McTtopus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanh,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Mertonbl  MOJIEKYJSIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnaILHOe
HeHTpUuyrupoBanre, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoHcTpanumn

[Toptpetsr: P. I'yk, A. Jleenryk, T. IllIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuuel u cxembl: «CBETOBOM MHKPOCKOM, «IEKTPOHHBI MHUKPOCKOID,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTENbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTuyeckass padora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomatorpadus, anekrpodopes, muddepeHIHAIBPHOS LEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Bona m e€ posb Kak pacTBOpPUTENS, pearcHTa, y4acTue B CTPYKTYPHUPOBAHUHU
KJIETKH, TETUIOpEryisiuu. MuHepalbHble BEIIeCTBa KIETKH, UX OHOJOTHYECKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonorndeckue mnonaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB OenkoB. CTpyKTypsl OenkoBoi Mosiekynbl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpyktypsl. Jlenatypamms. CgoiictBa OenkoB. Kmaccudukanus  OenKoB.
buonornueckue Qpynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1aH CcTpoeHHsT U (PU3HKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYeCKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpanb. Mecrtonaxoxaenue u ouonorndeckue ¢pynkiuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
oOpeanuyecKull CuHme3s OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer u cxembl: «Ilepmonnueckas Tabnuia XUMHUUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yriaeBonoB», «CTpoeHune MoJieKyl JunuaoBy, «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccnemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n QyHKIUM KIETKH

Tunbel KJIETOK: DJyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIM (NMEPBUYHBIA W BTOPHUYHBIN
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

Hutomna3zma. [uto3ome. [luTockener. JIBumxenue nurormiazMbl. OpraHouasl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerne u (YyHKIIMM MUTOXOHApUN u Tactui. llepBuuHsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Mmuxpompyooukamu. Momophvle 6eaxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa sdepHoti obonouku 6 mumose. AHoephviil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuet 1 cxeMbl: «CTpoeHHE SYKapHMOTHYECKOW KICTKH», «CTpocHHe
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

Jlaboparopnass pabGora «/3yueHue CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe oOecrneueHrue KIeTku: mnpeBpamieHue ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CreToBas u TemMHoBas (asbl. Pomoovixanue, Cs., Ca- u CAM-munot
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuu, >Kele300aKTepuu, CepoOaKTEepUH, BOIOPOIHBIE
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHU3MBlI. Oranbl HYHEPTreTHYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunnpoBanue. IHepeus membpanno2o 2epaouenma npomonos. Cuunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyriecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

[Toptpetsr: k. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KATAIMTUYECKON  AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHME TIpolleCCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHOM uHpopManuu. ['eHeTHUeckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancsiius u e€ stanbl. Yuactue TpancnoptHeix PHK B GmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
OPOKapUOT W 3YKApHOT. Perynsnus akTUBHOCTH T'€HOB Yy MNpoKapuoT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble U MEIULIMHCKUE MTPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

IToptpersl: H. K. Konbuos, /. . UBanoBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH MpOIIecCOB, MpoTeKalIux B HHTepdasze. [loaroToBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTAPHOCTb,  MTOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

llenenue knetkn — wMuTo3. Craguu MHTO3a W NPOUCXOASIIME B HUX

npoiiecchl. Tumbl muTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsuus muToTMYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKPOTIpEnapaThl: «MHUTO3 B KJIETKaX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenrne MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GQyHKIIUM OPraHN3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCTH, APYyrue NpoTUCThl. KoNoHHAIbHBIE OPTaHU3MBI.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsAINAS, OCHOBHas, MexaHuudeckas. OCOOEHHOCTH CTpPOEHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble W TE€HEpAaTUBHBbIE OpraHbl pacteHui. OpraHel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUU. J[BM)KEHHME MHOTI'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pednekc. CkeneTHble MBIIIIIBI U UX paboTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEeBAapUTEIbHOrO TpakTa. [IumeBapurensHbie xenessl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCIOKHEHUE CTPOCHUS JIETKMX TIMO3BOHOYHBIX IKHUBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BewmecTB y XUBOTHBIX. KpoBeHOCHas cucreMa W €€ Oprasl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbIJICJICHUS.
CBs3b NIOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON CHCTEMAaMU. Bbelaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue um (HyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHON M XMMHAYECKOM 3a1UThl. DUTOHIUBI.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHHUTET. Teopusi KiloHaJbHO-cenekTuBHOr0 ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3zapaXuMocTe U peryisanus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENBI TOJIOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrnexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue credis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbienurenbHas cUcTeMay, «DHAOKPUHHAsA cucTeMa», «CTPOEHHE MBIIIIBDY,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema srymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKpOIpENnapaTbl TKaHEH, pPaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000opy1I0BaHUE JJIsI IEMOHCTPAIIMU TOYBEHHOT'O ¥ BO3IYIITHOTO MTUTAHUSI PACTCHUH,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojsioBoe. Buasl  Oecronoro  pa3MHOMXEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MecTo B JKU3HEHHOM LIMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenwe. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIErocs 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOoTHBIX. [locTamOpuoHanbublii nepuon. Ilpsimoe wu
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAE. Tulbl pocTa >KUBOTHBIX. DakTophI
PErYISIUU POCTa )KUBOTHBIX U YesioBeka. CTaguu nmocTaMOpUOHAIBHOIO Pa3BUTHUS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue cmop B Ipoiecce Meho3a.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHHE
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaJAuM OHTOreHesza», «lIpsamoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», «KuU3HEHHbIH LHUKI MXa», <OKHW3HEHHBIM  LUKI
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE =~ METOJIbl ~ TE€HETUKU:  TUOPUIOJIOTUYECKHUM,  IUTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuipl u cxeMbl: «MeToabl FTeHeTUKNY», «CXEMbI CKpeIIBaHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us rudpUI0B repBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuienyienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotum kak uesnocTHas cucrteMma. [ImenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (YHKIIUMA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHcTpanumn

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun apozodpunb», «KapuoTunm nOTHUIBDY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOAEIbL A
JEMOHCTpalMd CLETUIEHHOrO HAcJlEeJOBaHUsl IMPU3HAKOB, CBETOBOMl MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHUYMBOCTh. Poib  cpeasl B (GOpMUPOBAHUM
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Bupl reHOTUTTHYECKOW N3MEHUMBOCTH: KOMOWHATHBHAS, MyTallMOHHAs.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTannoHHass W3MEHYMBOCTb. Buabl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTMYECKHUX PIJ0B B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».



O6opynoBaHue: XUBbIE U TepOapHbIE SK3EMIUISIPbl KOMHATHBIX PacTeHUH,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKU U,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
0oJe3HH 4YenoBeKka. bolle3HM ¢ HAcHeICTBEHHOM MpeapacroyioKeHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmuner 1 cxembl: «KapuoTun yenoBekay, «MeTOAbl U3yUEHHS] TCHETUKH
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax NpoOUCXOXKIEHUS © MHOro0Opas3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. M cKycCTBeHHBIM OTOOp: MAaCCOBBIA U
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUctwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paOoThI.
PannannoOHHBIN U XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuaIn3aLys.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHXKEHUS CENEKIIUU PACTEHUH U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHEeMUYECKUMU Pecypcamu CenbCKOXO03AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YeJsAx YIyuueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metoapl cenexkuuny, «OtnanéHHas rudpuauzanus», «MyrareHesy.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHXEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHojorui. I[Ipon3BoacTBo OeaKa, aMUHOKHCIOT U BUTAMHHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHMS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxeHepus. MeTonsl KyJbTypbl KIETOK M TKAaHEW PACTEHUH H
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3aluss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Mcnonvzoeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SIEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocoMHasi W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenomuas nudposas meaunuHa. [1LP-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3aHHS KOMILIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL PEILICHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIULIMHEI.

Co3naHne BEKTOPHBIX BaKUMH C I€JIbl0 OOecredeHnss KOMOWHHUPOBAaHHOM
3amuThl OT Bo3Oynuteneid OPBU, ycTaHOBiIeHHE MOJIEKYISIPHBIX MEXaHU3MOB
¢yunkumnonupoBanuss PHK-comepxamux BUpycOB, BBI3BIBAIOIIMX 0COOO OMACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHCTpamuun

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHU3MOB B IPOMBILIUIEHHOM
IPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I eHHasl HHKEHEPUSI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».
11 KJIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIOIMOHHBIX MpeICTABJIEHHHA B
Oonosoruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuik BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoJIIOIMK BUI0B o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACIEJICTBEHHas M3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoitonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouojorus. 3HAUYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuun

[Toptpetsl: Apuctorens, K. JInnnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonngein, /. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)»,
«Jlectnuna kuBbBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpOBaHUS
npucnocoOJieHnid y pacTeHuit u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta myremectsust U. Jlapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTb», «I1opoabl TOMaIHUX KUBOTHBIX», «CXxeMa 00pa3oBaHUsI HOBBIX BUIOB
(mo Y. JlapBuny)», «Cxema COOTHOIIEHUSI JBMXKYIIUX CHJI OSBOJIOIUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHasi eauHuIa 3BOJOIUMUA. COBpEMEHHBIE METOMBI
OIICHKM TEHETUYECKOr0 pa3sHOoOOpas3wsi W CTPYKTYphl momyssiuid. M3meHneHnue
reHopoHJa TOMYJSIMM KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpPhl (ABUXKYIIKME CHUJIBI) HBOJIONUU. MyTalmOHHBIN
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJICHHbIE HM3MEHEHHUS YacTOT aiienedl B momymismusx. O@dekr
ocHOBatensi. JDgpgpexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexma opetigpa eenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOTyYKTHBHAS).

EctectBeHHbii 0TOOp — HampaBisomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mm3pyntuBHbI). [lomoBoit oTO0p. BO3HUKHOBEHHE W HSBONIONUS COIUATBLHOTO
MOBEICHUS )KUBOTHBIX.

[IpucnocoOIEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3aukHOBeHHME — mpuCnOCOONeHW y  opraHu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl nmpucnocoOaeHnuit y OpraHu3MoB: MOPGOIOTHYECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MUKpO3BOJIOIMK. M3onsiuust — kiatoueBoil Qaktop BugooOpazoBanusa. [lytu u
CITIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIUIONAU3AIIMS,
rubpuanzanus). JJmuTeasHOCTh YBOMIOIIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMOMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopa3zHooOpa3usi. MUKpPOIBOJIOIMS U KOJBOJIOIMUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

[Toptpersl: C. C. YeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsiuronHas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIbl HBOJIIOLIUUY, «DKOJIOTHMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«leorpaduyeckast M30JSIUS  JIMCTBEHHUIIBI CHUOUPCKOW UM JIMCTBEHHUIIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB M KepTBy», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbil MenaHu3M», «KuBbie nckomaembiey», «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromnias OKpacka KUBOTHBIX,
«Dusnonoruueckue anantanuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUA000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTHYECKOE BHA000pa30BaHUE BUIOB CHHHID,
«JTonurmonasl pactenuit», «KanmycTHO-penedHbIii THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopHas paGora «CpaBHEeHHE BHIOB 10 MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus U €€ pe3yJibTarbl

Mertoasl u3ydeHHs MakposBoitouuu. [laneoHTonornueckue  MeToAb
u3ydeHus: odBomonuu. llepexomupie  ¢GopMbl W (PUIOTEHETHYECKHE  PSIIbI
OpraHU3MOB.

buoreorpaduueckne meronsl uzydeHus sBomtonuu. CpaBHeHUE (GIIOpHI H
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue ob6nactu 3emnu. Bujibr-
SHIEMHUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUECHHUS
sBOMIONMK. ['eHeTHYeckre MeXaHW3Mbl JBOJIIOIMA OHTOTEHE3a U TMOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OpTraHBHI.
Pynumentapubie  opranbl M aTaBuU3Mbl.  MOJEKYJISIPHO-TEHETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTH TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmunpl 1 cxembl: «DUITOTCHETUYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smepb»,  «Cteronedansy,  «PuHno@uth»y,  «CemMeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTUHEHTOBY,
«Penukth»y, «HavanpHble cTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0Ophl YEJOBEKAa M IIUMIIaH3e», «l JaBHbIE
HaIPaBJICHUS dBOJIOLHUNY, «OO0II1Ee 3aKOHOMEPHOCTH IBOJTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrnepMmusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALUOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS KU3HU U €€ onpoBepKeHHE onbiTaMu D.
Penu, JI. Cnannannanwu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu u acCTpOOHOIOTHSI.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKas OBOJTIONMSA. AOHOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmuyeckux. Ompir C. Mumepa u I'. HOpm.
OO6pazoBanue monmuMepoB u3 MoHoMepoB. KoamepBatHas rtumoreza A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TuIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. lckomaemble OpraHuvecKkue
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAA
reoXpoHOJIOTHs. ['e0XpOHOIOrHUYeCKas 1IKaia: 30HbI, 3Pbl, IEPUOJIbI, FSTTOXH.



Havanenble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMA
NEPBBIX KIETOK. DBONIOLUsA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEpPBbIX Ha 3emMile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3bl
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. l[IponcxokaeHne LBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwimid. [IpoucxoxneHne MICKOMUTAIOUIUX U
ntul. [lpuxiun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMaTta H
reoJIOrM4eckux mpoieccoB. IlosiBneHWe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEACTBUSI MAacCOBBIX BbIMUpaHUW. COBPEMEHHBI 3KOJIOTMYECKHN KpPU3HUC, €T0
ocobennoctu. [Ipobnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . . Meunuxkos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMo3apokJeHus xu3Hu», «Cxema ombita C. Mwmiepa, I'. FOpwny,
«JTambl  HEOPraHMYECKOW  H3BOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HadanpHbIe ATAlbl OPraHUYECKON IBONIONUNY, «CxemMa 00pa3oBaHUS DdYKAPUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdossl  pactrenuit»y, «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKneTouHble BoJOpociny, «Mxu», «llanopoTHukn», «l 0JI0CEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey, «Pa3zBuTHe XKU3HU B MPOTEPO3OUCKON 3pey, «Pa3BuTre )KU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yy4e€la NTULl WU 3BEPEN,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass padora «MopaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CHHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHune M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «M3ydeHwe 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTHEIIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEICTABICHUN O TMPOUCXOXKICHUU 4YeloBeKa. Pennrunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (br3M0I0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs 4eIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTHUYECKHE, COIMATIbHBIC.
CooTHoIeHNe OMOJIOTUYECKUX U COIMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(IPOKOHCYIIBI) ¥ paHHUE MOHTHIBI — OOIIKE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM TpyAa. UenoBeK NMPSIMOXOISIIUMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek reWmenpOeprckuid  — OOmMMIA  TIPENIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeKk HeaHAePTalbCKUN
KaK BHUJI JIOJEH XOJIOJHOTO KiauMaTa. YelnoBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaseoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTaluuMoHHBIM mpouecc W noiaumopdusm. [lonmynsiuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3PEGEeKT OCHOBATENS» B MOMYJSLUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  4yenoBeueckux — pac. HaydHas  HECOCTOSATENBHOCTh  pacH3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexIuCUUIUIMHAPHBIE ~ METOAbl B (u3MuUecKoid  (OMOJIOTHYECKON)
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJSALMi. buoconumanbHble MCCIEN0BaHUS NMPUPOJbI YEJIOBEKa.
HccnenoBanne KOBOIIOUKUH OMOJIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

IToptpersr: Y. dapsun, JI. Jluku, 4. . Porunckun, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «/{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEBO  4YeJoBEKa», «ABcTpanonutek», «YenoBek  ymenslid», «YenoBek
IpAMOXOIAIINIY, «JleHncoBckuid yenosek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB 4ENOBeKa, penpoaykiuu (dororpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeIoBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IHMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
LIMMITaH3€, MOJEIN TOPCA MPEIKOB YEIIOBEKA.

JlabopaTopHass paGora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPTraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKPY Kalole cpeaou

3apokzieHne u pa3BuTue dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepioBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJoruu. CBsI3b 3KOJIOTUH C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTHI B 3KOJIOTHU:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTT00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJIOIMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€H desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJOTHYECKON I'PAMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Pasznensl skojorumy», «Metonbl 3konorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpeb».

JlaGopaTopHuasi padora «3yuenue METO/IOB AKOJIOTUUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerictBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennbie. O0ime
3aKOHOMEPHOCTH JEHCTBUS 3Kojornueckux ¢akropos. IIpasuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOIO CIIEKTpa HAa OpPraHU3Mbl. DKOJIOTUYECKUE T'PYMIIbI
pacTeHWi M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepruoanu3M.

Temmepatypa Kak »dKoJioTHUecKuil ¢akTop. JlelicTBue TeMmmepaTrypsl Ha
opraHu3mebl. [loMKnIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skosiormdeckuit ¢aktop. IlpucmocobieHus pacTeHHR K
noJ/Iep ka0 BomHOTO Oanmanca. Knaccudukamuss pacTeHUI MO OTHOIICHHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuTaHUsT OPTaHW3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, OYBEHHAs,
ryOMHHAasT ~ TOMAMOYBEHHAs, BHYTpUOpPraHuU3MEHHas.  DU3NKO-XUMUYECKUE
0COOEHHOCTH cpell OOuTaHus OpraHu3moB. [IpucmocoOieHuss OpraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
rofnyHbie pUTMBL. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHE © KU3HEHHOW (dopme.
XKuznennsie (HOpMbI paCTEeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a3pOOUOHTEI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue (baKTOopBHI. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHnuecTBo). Hetpoduueckue
B3auMoOJielcTBUsL  (Tommueckue,  (opuueckue, ¢adpudeckue). 3HAUCHHE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TenoKpOBHbBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznenneie  Qopmbl  pacTeHuit», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO jecay, «Llenun
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOno3y,
«KommeHncanuzmy.

O6GopynoBaHue: TepOapuyd pPacTCHHM W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JMYHBIX HKOJOTMYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUN, CBETONIOOMBBHIC, TEHENIOOUBHIE WU
TEHEBBIHOCIMBBIE KOMHATHBIE pAacTEeHUs, TepOapui U KOJUIEKIUU TEII0TI00UBDIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuii, oTHOCSIUXCA K Turpodutam, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHus] JaHHBIX TPYIII, KOJJICKIIMUA KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUN W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YYACTBYIOIIUX B PA3JIUYHBIX OMOTUYECKUX B3aUMOJICUCTBUSX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHH OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOECHHOCTH pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOMYJISLHUU. [Monynsiiust  Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpenbl, PU3HUECKUX OApbEPOB H
0COOEHHOCTEW OUOJIOTUU BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPhI
nonyisiiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJIAIUU.
JIluHamuKa momysnsauMu U €€ peryiaauusa. bUOTHYECKUH IMOTEHUMAN IOIMYJIALUU.
MoaenupoBanue TMHAMUKY NONyJisiiuud. KpuBbie pocTa YUCIEHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH TOMYJALUN: poJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKUE CTPATeTUU BUAOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUYEecKON HUIEe BHAa. MectooOutanue. MHoroMepHas
Mojzienb 3Kojormueckor Humu Jx.M. XartunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUILIM.

Bun kak cucrema mnonmynsiuuid. Apeanbl BUAOB. BHUAbl U MX KWU3HECHHbBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buolormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toprper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBeHHas  CTpyKTypa nomyisuun», «Bo3pacTHeie  nmupaMuibl
nonyisiuuny, «CKOpPOCTh  3acCelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mozenb s3kosorndeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucrmocoGneHus ceMsH  pacTeHUH K
PaCCEIICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MeEXKIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa Kak OTKpbiTas cucteMa (A. JIx. TeHcnu). OyHKIMOHAIbHBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMaxX. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCUCTEMBl.  buomacca W MOpPOIYKIMS.
DKOJIOTHYCCKHE MTUPAMHUIBI YUCeIl, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampapiieHHBIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuvHBIC U
BTOPUYHBIC CYKIIECCUM W WX MOPUYHAHBI. AHTPONOTEHHBIC BO3JICMCTBUS Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpa3ue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[Tpuponnbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arpo3kocucreMa. ArpoueHos. Paznuuus
MEXK/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod QayHsl. buonorumyeckoe u
X031iCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadHoco 3ggexkma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUOHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOMYMBOCTh OPTaHU3MOB, TIOMYJISIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA ~ AHMPONO2EHHO20  B030€UCMBUSL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «Ctpykrypa  OMoueHo3a»,  «DKocucrema

IIMPOKOJIMCTBEHHOTO JIeCa», «IKOCUCTEMA XBOWHOIO Jiecay, «OyHKIMOHAIbHBIE
IPYIIBl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«llenu nuranus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«OKonoruyeckas nupamua OMoMacch», «IKOJOTHYECKAsl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccraHoBneHue neca mociue
noxkapa», «JKOocUCTeMa 03epa», «ArpoueHos3», «KpyroBopoT BElIECTB M MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U AUKOPACTYIINX PACTEHH, aKBapUyM Kak MOJIEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydenune paszHooOpasus MEJIKUX TTOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHsi «IKCKypCHsl B TUIIMYHBIAN OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
€JIbHUK, Ha CYXOJOJIbHBIN UM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMYy (Ha TMOJie WId B TEIJIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas oOojouka 3eMJIM, TA€ CYIIECTBYET WIIH
cylllecTBOBasa kU3Hb. PazBuTHe npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. Kupoe
BELECTBO OHOCc(hephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl 6nocheppl. OcobeHHocTH OMocdepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (yIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIIMPOKOJIUCTBEHHBIE JIeca, CTEH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KiuMar, paCTUTENIbHBIA U JKUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsi: B. . Bepnanckuii, J. 3rocc.

Tabnmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopoT Boabl B mpupozae», «OcHoBHbIe Ouombl cymmy, «Kinumaruueckue
nosica 3emnmy», «Tynapay, «Taitra», «CMmemannasii jecy», «IIIMpOKOINCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHune Bo3nyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsisHEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPUHIUIBI OXPaHbl MPHUPOIBL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBDIL.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emiu. OOmHKe 3aKOHOMEPHOCTH TIJIO0ABHBIX SKOJOTHYCCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTHe METOZOB MOHUTOPWMHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexoda K pecypcocbepezarowjeli u
KOHKYPEeHmMOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no  cocmoaHuro OMOEabHLIX U008 u dKkocucmem. (OcHoOBbI



IKopeaburumayuy dKkocucmem u cnocob6o8 6O0pbbbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl  u  cxeMbl:  «3arpsi3HeHHE  atMoc(epbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢doTorpaguu OXpaHsSEeMbIX pacTeHU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 11O

BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJbBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K peE3ysibTaTaM OCBOCHHMS
oOydJaromuMHCsl TMPOTpaMM CpefHero oOmiero oOpa3oBaHUs: JUYHOCTHBIC,
METanpeAMETHBIE U TPEMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MPOTPAMMBbI MO OUOJIOTHUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCHUUCKOM
rpakJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEILHOCTH
U CaMOONPEACIICHHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yeneHanpasienHoe pazéumiue BHYTPEHHUX YOEXKICHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX ILEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTHYCCKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH )KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUSI IIPOTPAMMBI 110 OMOJIOTHH JOCTHTAOTCS
B CIWMHCTBE YYEOHOM M BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUHU C
TPaJIUIIUOHHBIMU POCCUUCKUMHU COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBECHHBIMU IIEHHOCTSIMH, NPHHATHIMHA B OOIIECTBE NMPaBWIAMH U HOPMaMH
MOBEACHUS U CIOCOOCTBYIOT TIPOIECCAM CaMOIIO3HAHMS, CaMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH IIO3UIHMM JIMYHOCTH, NATPHOTU3MA H
YBaXXCHUS K 3aKOHY W IPABOIOPSIKY, YEJIOBEKY TPYJa U CTAPIIEMYy MOKOJCHUIO,
B3aUMHOTO YBa)XEHHUs, OEPEKHOTO OTHOILICHUS K KYJIbTYPHOMY HACIECAUIO U
TpaJuIsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepanyu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomaorusy»
JIOJKHBI OTPA’KAaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUaIOMINXCsl PYKOBOICTBOBATHCS
copMHUPOBAaHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHHUW, COOTBETCTBYIOIINX



TPaJAUIMOHHBIM LIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITAa M OMbBITA JIEITEIBHOCTH B MPOLIECCE PEalr3allui OCHOBHBIX HAIPaBICHUUN
BOCMUTATEIBHOUN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaIaHCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA Y TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIbHOCTH TIPU CO3JAHUU
y4e€OHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TO3UIUIO 10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOJICH C Pa3HBIMU YOCXKICHUSMHU, KYJbTYPHBIMU IIEHHOCTAMHU U
COIMATBHBIM TIOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBHIMIOJHECHUS
y4eOHBIX, TI03HABATEJIBbHBIX M HCCIEIOBATEIbCKUX 33Jlady, YBaXKUTEIHLHOTO
OTHOIIEHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJlly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOM Kpau, CBOO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEAHIO U MaMSITHUKAM IPUPOJIbI,
nocTxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TOHWMAaHUS 3HAUYCHHUS OWOJOTMM B TO3HAHUHU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O O0IIEeCTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIETO;



OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATUA LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguLUMsIMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

ITIOHUMAaHUE SMOLMOHAJIBHOTO BO3JAEUCTBUS )KUBOWU MPUPOIBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HbIX BHUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KaUECTBA TBOPUYECKOM JIMYHOCTHY;

5) ¢pusnyeckoro BOCHUTAHUSA, (POPMHUPOBAHMUS KYJIbTYPHI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIArONMOJYYHs:

NMOHUMAHWE U pealu3alus 3JI0pOBOTO M 0Oe3omacHOro oOpasa KU3HU
(3mopoBoe  TUTaHWE, COOJIFOJCHUE THUTHMEHUYECKUX TPaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHUS K
coOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

MOHMMAaHWE 1EHHOCTU TMPAaBUJI HMHIAMBUIYAIbHOIO W  KOJJIEKTUBHOTO
0€301acHOT0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJIEH;

OCO3HAHUE TOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUSI );

6) TPy10BOro BOCIIUTAHMS:

TOTOBHOCTH K TPYlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

FOTOBHOCTh K AKTMBHOW JAEATEIBHOCTH TEXHOJOTMYECKOM U COUHUAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEC K pa3IMuHbIM cepam mpodeccroHaaIbHON AeATeTLHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymed mpodeccnn W PeaTn30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWIO M CaMOOOPa30BaHHMIO Ha
NPOTSHKEHUU BCEU )KU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS S

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK HCTOYHHKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIBTYpPhl: TPHOOpPETEHHE OIbITa
IUIAHUPOBAHUS TMOCTYIIKOB W OIEHKA WX BO3MOXHBIX IOCICIACTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00ALHOTO XapaKTepa JKOJIOTHYSCKHX MPOoOJIeM M IMyTeH WX
pelIeHuS;



CIIOCOOHOCTh HMCHOJIB30BaTh MPUOOpETaeMble MNpPU U3YYEHUH OHOJOTUH
3HaHUST M YMEHUS TIPU pEUICHUH TPOOJEM, CBSI3aHHBIX C palMOHATBHBIM
MPUPOJIONONIB30BaHUEM  (COOMIOJICHHE  TMpaBWJ  TOBEACHUS B  IPUPOJE,
HaIlpaBJICHHBIX HA COXpPAaHEHHE pPAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHUJOB,
AKOCHUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JIEUCTBUH, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Ccpejie, YMEHHE MPOrHO3MPOBATH HEOIArONMpPUSITHBIE 3KOJOTHYECKUE
MOCJIEACTBUS NMPEANPUHUMACMBIX IEUCTBUN U MPETOTBPAIIATh UX;

HaJIM4YME Pa3BUTOTO SKOJIOTMUYECKOT'0 MBIIUICHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OmbITa NesTEeNbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUECKOU JEATEIbHOCTH SKOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO HA JIUAJOre
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJITYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U NTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM KaKk HayKH, OCO3HaHUs €€ poju B
(GbopMHUPOBaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
Npe/CTaBleHnss 00 OKpY)KaloIIeM MHpEe KaK O €IMHCTBE MPHUPOIbI, YeTOBEKa U
oOmIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpodsieM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWMOJIOTHHU JJII COBPEMEHHOW ITMBUIU3AIINM:
oOecrieueHus: HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBI  Pa3BUTHUS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PANMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB M (OPMHPOBAHWIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B MEIAX
MOBBIIEHUSI OOLIEd KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOyYarOIMXCs, (OPMHUPYEMO
MIPU U3YUYEHUU OUOJIOTUH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3yEeMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a U
OOBSICHEHUS SIBIICHUM OKPYXAIOIIEr0 MUpPAa U MPOUCXOASIIUX B HEM HM3MEHEHHU,



yMEHHUE JieJaTh OOOCHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE HAY4YHBIX (AKTOB H
MMEIOIINXCS JAHHBIX C LEJIBbI0 NOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIIONb30BaTh OHOJOTUYECKUE 3HAHUA IS
pelieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LEHHOCTH HAaYYHOH JESITEIBbHOCTH, T'OTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCT MHANBUAYAIBHO U B TPYIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJbTaThl OCBOCHUS y4deOHOro mnpeameta «buosorus»
BKJIIOYAIOT: 3HAUYMMBbIE [JI1  (OPMHUPOBAHUS MHPOBO33PEHHUSA OOYyYarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEeIMETHbIE) OOIEHAYyUYHbIE MOHITHS, OTpakarollue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, dHEPIHs, SBJIEHUE, MPOIIECC,
CUCTeMa, Hay4yHBIM (akT, NPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,

UCCe/OBaHNEe,  HAOJIOJICHHe,  U3MEpeHHe, OKCICPUMEHT U JIpyTHe);
YHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,
PETYJISTUBHBIE), oOecreynBaroIre dbopmMupoBaHue b yHKIIMOHATBHOM
IPaMOTHOCTH M  COLMAJIBHOM KOMIIETEHIIMM OOYYaroMIMXCsA; CIHOCOOHOCTD
oOy4arommxcs HCIIOJIb30BaTh OCBOEHHBIE MEKIUCUUILUIMHAPHBIE,

MHUPOBO33PEHYECKHE 3HAHUS M  yHHBEpCajbHble y4eOHBIE JEHCTBUS B
MTO3HABATEJILHOW Y COLIMATIBHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJIOTMM HAa YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromerocs OyayT chOpMHPOBaHBI IO3HABATEIbHBIC
yYHUBEpCaJbHbIE YUCOHBIC ICHCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAIBHBIC YUECOHBIC
JEHUCTBHS, PETYISTUBHBIC YHHUBEpCaJIbHbIE YYeOHBIC JCHCTBUS, COBMECTHAas
NEeATENbHOCTb.

MeranpenMeTHbIE PE3yJIbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJDKHBI OTPAXKATh:

OBaanenne YHHBEpPCaJIbHBIMH yueOHBIMU NMo3HABATEIbHBIMHU
JefCTBUSMMU:

1) 6a30BbIe JOrHYECKHE TeHCTBUS:

CaMOCTOSITEIbHO  (OPMYNIHMPOBATH W aKTyallU3UpOBaTh  MIpoOJeEMYy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BAaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBbIIUICHUS
(amanu3a, CUHTE3a, CpaBHEHMSI, KiIacCHU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATHN (BBIIETSATh UX XapaKTEPHbIEC MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTUSIMH );



ONMpeneNsITh UEeAN JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C IOCTABJICHHBIMU LEISIMU;

MCII0JIb30BaTh OMOJOTUYECKUE MOHATHUSA ISl OOBsICHEHUST (DAKTOB U SBJICHUI
YKUBOU IIPUPOBI,

CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIE, JEAyKTHUBHBIE, IIO
aHAJOTUH), BBIABISATH 3aKOHOMEPHOCTH U NPOTUBOPEUHS B PacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJbI U 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MO/IeJIbHbIE cpeacTsa Ui npeiCTaBIeHUs
CYILIECTBEHHBIX CBS3€H M OTHOIIEHUH B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaxX, a
TaKK€  MPOTHUBOPEYUH  Pa3HOTO  POJAA,  BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAILIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS NPOOJIEeMbl C y4E€TOM aHajdu3a MMEIOUIUXCS
MaTepHUAJIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUThH KOPPEKTUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

KOOPJMHUPOBATH M  BBIMNOJHATH paboOTy B  YCIOBHUSX pEalbHOrO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE eHCTBUS:

BJIa/IETh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM U MPOEKTHON JI€ITEIbHOCTH,
HaBbIKAMU  pa3pelieHus MpoOJeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BATh PA3JIMYHbIE BUJbBI JEATEIIBHOCTH [0 MOJYYEHHUIO HOBOIO
3HAaHMsI, €r0 HHTEpPHpeTaluu, MPeoOpa3OoBaHUI0 W TNPUMEHEHHIO B Y4YEOHBIX
CUTYallUSX, B TOM YKCJIE TIPU CO3/IaHUN YY€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMupOBaTh HAYYHBIM THI MBIILICHHS, BIAJAETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUE€BBIMU MOHATHSIMU U METOJIAMH;

CTaBUTh # (HOpPMYIUpOBaTh COOCTBEHHBIC 3a7adyd B 0Opa3oBaTeIbHOU
NEATENBHOCTU U )KU3HEHHBIX CUTYyalUsX;

BBISIBJIATh IIPUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajaudy,
BBIIBUTATh TUIOTE3y €€ pEelIeHUs, HAXOAUTh apryMEHThl Ul JI0Ka3aTesIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILECHUS;

AHAIM3UPOBATH IIOJYYEHHBIE B XOJE PEIICHHUsS 3aJadd  Pe3yJbTaThl,
KPUTUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIL[CHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh MPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh LEJICHANPABICHHBIA MOUCK IEPEHOCa CPEACTB M CIOCOOOB
NENCTBUS B IPOPECCUOHATIBHYIO CpEAY;



yMEThb TMEPEHOCUTHh 3HAHUS B TO3HABATENBHYI0 M MPAKTUYECKYIO 00JIacTh
KHU3HEACITEITLHOCTH;

yMETb WHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIC WJEH, MpeJiaraTh OPUTHHAIBHBIC MOAXOMIbI M PEHICHHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHHS.

3) paboTa ¢ nunpopMmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMALMU (TEKCTE y4eOHOro
nocoOusi, HAyYHO-TIOMYJISAPHOW JIUTEpaTtype, OHOJOTHYECKHX CIIOBapsSAX W
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3axX NaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
MHPOPMAINIO Pa3IUYHBIX BUAO0B B ()OPM TPEICTABICHUS, KPUTUIECKH OIICHUBATH
e€ IOCTOBEPHOCTH M HETIPOTUBOPEUYUBOCTb;

(GopMynupOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METOIbI MPHU TOUCKE U
otOope Ouonornueckoit MHGOpMAIUU, HEOOXOIUMON JIsl BBITIOJIHEHUSI yYEOHBIX
3ajay;

npuoOpeTaTh OMBIT HCIONB30BAHHUS HWH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATH KYJIbTYpPy aKTUBHOTO MCIIOIH30BAHUS PA3IINIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBHIOMpaTh  ONTHUMABHYIO  (HOpMy  TpeACTaBICHUS
Oouonornyeckoit nHbopMaluu (cXeMbl, rpaduKy, AUArpaMMBbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyecTBE CpeAcTBa Npu paboTe C
Ouonornyeckoil uMHPOpMaNUeW: TPUMEHATh XUMHUUYECKHe, (undyeckue W
MaTEeMaTUYECKUE 3HAKU M CUMBOJIBI, (DOpMyJbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBA
HATJISTHOCTH;

BJQJI€Th ~ HABbIKAMHU  pACIO3HABaHUS M 3alIUTHl  WHGOpMAINH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OBiajeHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMM

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCEX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOTe WM JUCKYCCHUU MO CYIIECTBY OOCYXAaeMOi TeMbl (yMEHHUE 3aJaBaTh
BOMPOCHI, BBICKAa3bIBaTh CYXJACHHUS OTHOCHUTENIBHO BBIMOJIHEHUS MpeasiaraeMoi
3a/1aud, YYUTHIBATh WHTEPECHI U COTJIACOBAHHOCTH IMO3HIIMKA IPYTUX YYACTHUKOB
JIMajora Uil JUCKYCCHH ),

pacrno3HaBaTh HeBepOalbHBIE CpEACTBa OOIICHHS, TOHUMATh 3HAYEHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMSATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;



BIAJIETh PA3JIMYHBIMHU CIIOCOOAMU OOIIEHUS U B3aUMOJICUCTBUS, MOHUMATb
HaMEpPEHUs IPYTUX JIIOeH, MPOSBISTh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU (popme (opMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HU3JaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BaHHEM
SI3LIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWUBUAYaTbHOU
paboTHI MPU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHHUsSI TPYITIOBBIX ()OPM B3aMMOICHCTBUSI TIPU PEIICHUH YU4eOHOM 3a/1auu;

BBIOMpATh TEMATHKY M METOJbl COBMECTHBIX JEHUCTBHM C Y4ETOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

NpUHUMATh II€JIM  COBMECTHOM  JESATEIHbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBHUS MO €€ JOCTHUKEHHUIO: COCTaBIAThH IUIaH JACHCTBHM,
pacnpenensiTh poyiM € YYETOM MHEHUHM YYaCTHHKOB, OOCYXZaTh pe3yibTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacTHHUKA KOMaHJIbI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TIPOEKTHI, OICHWBATh WJACH C TIO3MIIMH HOBHU3HBI,
OpPUTHUHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE TMOBEJACHUE B Pa3IHYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBy1aieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHWUS JUIsl BBIIBICHUS MPOOJIEeM U HX
pEIICHHS B )KM3HEHHBIX U YUEOHBIX CUTYAITUSX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIE W CMBICIOBBIC
YCTAaHOBKM B CBOUX JCHCTBUSAX M MOCTYNKaX MO OTHOIIEHUIO K KUBOHM MPHUPOJE,
CBOEMY 3/710POBBIO U 3I0POBBI0 OKPYKAIOILIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEJbHYIO JAESTEIbHOCTD, BBISBISATH
po0IeMBbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIHHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUX;

CaMOCTOSITETTbHO COCTABJIATh IUTAH pPEIICHUs TpoOJieMbl C  Y4ETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMOYTESHUH;

J1aBaTh OTICHKY HOBBIM CHUTYAIUsIM;

pacmupsTh paMKH y4eOHOTO NMpeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pelIeHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOH 3pyIHULIMU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TMOBBILIATH CBOM 0OO0Opa3oBaTENbHBIA U
KYJIbTYPHBI! YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJaJ€Th  HaBbIKAMU  [IO3HABAaTEJBHOM  pEEKCMUM  KaK  OCO3HAHMS
COBEpPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedieKCUU JUIsl OLEHKU CHUTYalluu, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKH M CBOEBPEMEHHO NPUHUMATh PELICHHUS IO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI M apryMEHTBl JAPYIMX MNpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsATHE CEOS M IPYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrMX Ha OLIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULMU JPYTOro 4eJI0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pPE3yJabTaThl OCBOCHUS COACP)KAHWSA YYeOHOTO TIpeaMeTa
«buonorus» Ha yriIyOJIEHHOM YpOBHE OPHCHTHPOBAaHBI Ha OOCCICUYCHHE
npoduneHOro  oOyueHus  oOydawomuxcs  Ouomoruu. OHH — BKJIIOYAIOT:
cnenupuyecKue I OMOJIOTHH Hay4YHbIC 3HAHUS, YMCHHUS U CITOCOOBI JICHCTBHI 10
OCBOCHHIO, HHTECPIPETALIMK U TPEOOPa30BaHUIO 3HAHWM, BUIBI JACATCIBHOCTH 10
IOJIYYCHHUIO HOBBIX 3HAHUH M MX MPUMCHCHHIO B Pa3JIMYHBIX YUYCOHBIX, a TAKKE B
pEaNbHBIX KU3HEHHBIX CUTyanusX. [IpemqMeTHbie pe3ynbTaThl MPEACTABICHBI IO
rojilaM U3y4eHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mpenmera «buomorus» B 10
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWW O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KApTUHBI MUpa, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH TPoOJIeM  palHrOHAIHHOTO
MIPUPOOIIONTB30BaHUSA, O BKIIaJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMoJIOr NN,

BJIQJICHHNE CHCTEMOW OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONE OMOJIOTHYECKNE TEPMHUHBI W TOHATHS (KW3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIMS, CaMOBOCIPOW3BEACHHE,



HACJIEJICTBEHHOCTh, W3MEHYUBOCTh, POCT W PAa3BUTHE), OMOJIOTMYECKUE TEOPUU
(xnerouynas teopus T. llIBanna, M. lIneiinena, P. BupxoBa, XxpoMocoMHasi TeOpUs
HacnenctBeHHoct T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOroo0Opa3usi ¥  TPOUCXOXKJCHHUS  KYJIbTYpHBIX  pacTeHUl),  3aKOHBI
(ernHOOOpa3usi TOTOMKOB TEPBOrO IMOKOJICHHS, PACIICTUICHHUS, YUCTOTHI TaMer,
He3aBUCMMOro Hacimenosanus [.  Mennaens, TOMOJIOTMYECKUX psAJOB B
HacJeICTBCHHOHU U3MCHYUBOCTHU H. n. Basuiosa), IIPUHLIUIIBI
(KOMILJIEMEHTAPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJaMU HAyYHOT'O TO3HAHMUSI, HUCIIOIh3YEMBIX B
OMOJIOTMYECKUX HCCJICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaAOJI0/IeHNE, SKCIIEPUMEHT);

YMEHHUE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK IMPOKAPUOT U
DYKapUOT, OJHOKJIECTOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OakTepuid, rpuOOB, PACTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB U CUCTEM
OpraHOB pACTEHMM, JKMBOTHBIX, 4YEJIOBEKa, TPOILECCOB JKU3HEICATCIHHOCTH,
MPOTEKAIIINX B OpraHU3Max PacTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKUX
nporeccoB: oOMeHa BellecTB (MeTadoyu3M), MpeBpalleHUs] YHEPTrUuu, OpOKEeHHUS,
aBTOTPO(HOTO U TETEPOTPOPHOTO TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE?A,
MUTO3a, Mel03a, raMeToreHes3a, MOpUOreHes3a, MOCTIMOPHOHAILHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAMBUAYAJBHOTO  pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

yMEHHE YCTaHaBIMBATh B3aUMOCBS3U MEXAY OPTraHOMIaMHU KIETKH U UX
(GYHKIUSAMH, CTPOCHHUEM KIETOK pa3HbIX TKaHEH W UX (QYHKIUSAMHU, MEXKIY
opraHaMud W CHUCTEMaM{ OpPraHOB Yy pACTEHUM, >KMBOTHBIX M YEJIOBEKAa U HUX
GYHKIUAMHA, MEXAY CHUCTEMaMU OpPraHOB M WX (PYHKIHUSAMHU, MEXKIY O3TalaMu
oOMeHa BEIIECTB, ATaraMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIOB OPTraHU3MOB,
dTaraMM 3MOPHUOHAJILHOTO Pa3BUTHS, T'EHOTUIIOM W (HEHOTUIIOM, (PEHOTHUIIOM U
dakTopamu cpebl OOUTaHUS;

YMEHHE BBISABIATh OTIIMUMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pPaCTEHU, )KUBOTHBIX U YEIIOBEKA;

YMEHUE HCIMOJIb30BaTh COOTBETCTBYIOUIME APTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJIS JI0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKUX TPYIIIL;

yYMEHHUE peliaTh OMOJOTHUECKUE 3a/1a4H, BBISBISITH IPUUYUHHO-CIIE/ICTBEHHBIE
CBSI3M MEXTY UCCIIETYEMBbIMH OMOJIOTUYECKUMH MPOIIECCAMHU U SIBJICHUSIMHU, JCNIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

YMEHHE BBITIONHATH Ja0OpaTOPHBIE W TPAKTHYECKHE PabOThI, COOII0IATH
npaBuiia Mpu padoTte ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYOBAHUEM;



YMEHHE BBIIBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATHLHBIMU
cpenctBamMu, (GOpMYIHpys LEIb HCCIEAOBaHUs, aHAJIU3UPOBATh MOJYYEHHBIE
PE3YNIBTATHI U ICNIaTh BEIBOMBL;

YMEHUE YYacTBOBAaTh B Yyue€OHO-UCCIEI0BATENbCKON paboTe Mo OHOJIoTHH,
OKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, U
myOJUYHO  TPEACTaBIATH  TMOJIYYCHHBIC  PE3yJbTaThl HAa  YUYEHUYECKUX
KOH(epeHUHusX;

YMCHHE OIIEHUBATh OSTHUYCCKHUE AacCIMEKThl COBPEMCHHBIX HCCIEIOBAHUN B
obnactu  OWONOrMM M MEIMULUMHBI  (KJIOHHPOBaHUE,  HMCKYCCTBEHHOE
OIUTIOIOTBOPEHME, HANPABIEHHOE M3MEHEHHWE I'€HOMa M CO3/laHhe TPAHCTEHHBIX
OpraHu3MOB);

yMEHHE OCYUIECTBJISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccroHaabHOM
JESATEIBPHOCTH B 00JIaCTH OWOJIOTMH, MEIMIIMHBI, OMOTEXHOJOTHH, BETCPUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YIIyOJsATh MO3HABATEIbHBIN
MHTEpEC, HAMIPABICHHBIM HA OCO3HAHHBIN BBIOOP COOTBETCTBYIONICH mpodeccuu u
OpOJOJKEHHE OMOJOrMYEecCKOro Oo0pa3oBaHUs B OpraHU3alUSgX CPEIHEro
npo(deccCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHOro mpenmera «buomorus» B 11
K1acce OJKHBI OTPAXKaTh:

c(hOpMHPOBAaHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAy4YHON
KapTUHBl MHUpPa, B TO3HAHWW 3aKOHOB MPUPOJABI M PEIICHUH SKOJOTHYECKUX
npo0JieM dYeloBEeYeCTBA, a TaKKe B PEIICHHH BOMPOCOB PalMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
00IIIeCTBY, YEIIOBEKY, O BKJIAJ€ POCCUMCKUX M 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OHMOJIOTHH;

YMEHHE BIAJETh CHCTEMOW OHOJOTMYECKUX 3HAHUH, KOTOpas BKIIOYACT
OTIpEeJICICHNs] W TOHMMAaHWE CYIIHOCTH OCHOBOMOJATAIONINX OWOJIOTHYECKUX
TEPMUHOB WM TOHATUN (BUI, JKOCHCTeMa, Ouocdepa), OMOIOTHUECKHE TEOPHH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAsT TEOPUS DBOJIOLNH), YUCHUS
(A. H. CesepiioBa — 0 nyTsX U HampaBieHusx 3Boitonuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus k. Xapau m B. BaiinOepra,
3apogpiieBoro cxoiacrea K. M. bopa), npaBuna (munumyma HO. JluOuxa,
AKOJIOTMYECKON NupamMuabl 3HEprum), runotesbl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHHE  BIIaJleTh  OCHOBHBIMH  METOJAAMH  HAYYHOTO  IIO3HAHWS,
MCITIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIICIOBAHUSIX YKUBBIX 0OBEKTOB M DKOCHCTEM
(omucanue, U3MepeHue, HaONIOJEHUE, IKCHEPUMEHT), CIOCOOAMH BBISIBICHUS U
OIICHKHU aHTPOIIOTCHHBIX H3MEHEHUN B PUPO/IE;



YMEHHE BBIACIATh CYIICCTBCHHBIC TPHU3HAKUA: BHUIOB, OHOTEOIICHO30B,
PKOCHUCTEM U Ouochephl, CTAOMIM3UPYIONIETO, IBIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, JJIONAaTPUYECKOTO u CUMIATPUIECKOTO
BUI000pa30BaHUs, BIMSHUS IBIDKYIITUX CHJI SBOJIFOIIMU HAa TEHO(DOH I MOMYJISIINH,
MPUCTIOCOOJIEHHOCTH OPraHu3MOB K cpejie OOMTaHUsI, YepeJOBaHUs HaIllpaBICHUM
HBOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY MpollecCaMd HBOJIIOIUH,
JIBYKYIIAMA CUJIAMHU aHTPOIOTECHE3a, KOMIIOHCHTAMH Pa3IUYHBIX 3KOCHUCTEM U
NPHUCIIOCOOJICHUSIMHA K HUIM OPTaHU3MOB;

YMCHHE  BBIABIATH  OTJIMYUTCIbHBIC  TNMPU3HAKK  JKUBBIX  CHCTEM,
OpUCTIOCOOJIEHHOCTh BUJOB K Cpefie OOMTaHus, aOMOTHMYECKHX U OMOTHYECKHX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aUMOCBS3€Hd OpPraHu3MOB B  COOOIIECTBaXx,
AHTPOINIOTEHHBIX H3MEHEHUH B AKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONIUE AaApPTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTUIO U CHMBOJIMKY JUIS JOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIII, B3aUMOCBS3M OPTraHU3MOB U Cpeibl OOUTaHUs, CIMHCTBA
YeJIOBEYECKUX pac, HEOOXOJMMOCTH COXpaHEHHs MHOrooOpasusi BHUIOB U
HKOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI U YEIOBEUECTBA;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMHU MPOILIECCAMH U SIBJICHUSIMHU, JeNIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUH MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LEIb HCCIEAOBAHUS, AHAIU3UPOBATH TIOJTyYEHHBIC
PE3yNbTATHI U JNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJIYYCHHBIE  Pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(EPECHITUSAX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, TOCIEJCTBUSAX M CIOCO0aX MpenOTBPAIICHUS
r1o0aabHBIX H3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBEIOOp Oynymier mnpodeccruoHambHOM
JESTEHPHOCTH B 007aCTH OMOJIOTHUH, SKOJIOTHH, TPUPOOTIOIH30BAHUS, MEIUIIHHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIECBOM
MIPOMBITINICHHOCTH, YTIyONsATh TO3HABATENbHBIM HWHTEpEC, HaAIpaBICHHBIA Ha
OCO3HAHHBIM  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun U OPOJOJDKEHHE



OMOIOrHUecKOTO 00pa30BaHUsl B OPraHM3AIMSIX CPEAHETO MPO(ECCHOHATBFHOTO H
BBICIIIETO0 00pa30BaHMUs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne i/ HaHMeHOI:[:lZI:;:;iiTOB nrem Beero Konrpoasubie | IlpakTuueckue Oﬁp(:::)(gg:z;g”e
padoThI padoThI pecypebi

1 Buonorus xak Hayka 0 0
2 JKuBbIe crcTEMBI M X U3ydEHHUE 0 0
3 Buonorus kinerku 0 0.5
4 XuMHUYecKasi OpraHu3arys KISTKH 10 0
5 CtpoeHrie U QYHKIIH KIETKH 8 0
5 OOMeH BelecTB M MPEBpAIICHAE SHEPTHH B 9 0 1

KJICTKE
P e e :

Kv3HEeHHBIN UK KIETKU 6 0 1

Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 0 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 0 15
n o s oo :
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 0
14 I'eneruka yenoBeka 3 0 0.5
15 Cenexuust OpraHu3MoB 4 0 1
16 buoTtexHonorust u cHHTETHYECKass OMOJIOTHS 4 0 0
17 PesepBHOE Bpems 1 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 13




11 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHume  pa3aeJoB M TeM (uudposbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0BpazoBaTEIbHbIE
padoThI padoThI pecypesI
1 3apokIeHne W Pa3BUTHE 3BOJIOIMOHHBIX 4 0 0
MIpEeACTaBICHUN B OMOJIOTHH
2 Muxkpo3BoiIOIUS U €€ Pe3yIbTaThl 14 0 2
3 Maxpo3BoJIOIHs U €€ Pe3yIbTaThl 6 0
4 [IpoucxoxaeHre W pa3BUTHE >KU3HH Ha 15 0 15
3emiie
5 [IpoucxoxaeHNe YeIoBEeKa — aHTPOITOTCHE3 10 0 1
DKOJIOTUS — HayKa O B3aMMOOTHOIICHHSIX
6 OPraHW3MOB W HAaJIOPTaHU3MEHHBIX CHCTEM 3 0 0.5
C OKpYXKarollen cpeion
Opraau3Mebl U cpesia 0OUTaHUs 0 15
DKOJIOTHS BUJIOB U TIOMYJISIIIHI 0 0.5
9 DKOJIOTUA  COOOIIECTB.  DKOJIOTMYECKUE 12 0 05
CUCTEMBbI
10 buocdepa — rimobanbHas 3KocHCTEMA 0
11 UYenoBek u OKpyxkaromias cpeaa 0 0
12 PesepBHOe Bpems 1 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 1 7.5




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka KoimnuecTBo DJIeKTpOHHbIe U poBbIE
n/n 4acos o0pa3oBaTe/bHbIE PeCypChl
1 Buoorus xak KOMITIEKCHAs HayKa U KaK 9acTh COBPEMEHHOTO 00IIecTBa 1
2 JKuBble cUCTEMBI U KX CBOMCTBA 1
3 YpoBHEBast OpraHu3ausl KUBBIX CHCTEM 1
4 WcTopust OTKpHITHS U M3ydeHUs KieTKu. Kiterounast Teopust 1
Metonpl  MONeKyasipHOW M KierouHod Ouonoruu. Ilpaktuyeckas paboTa
5 «3yueHne MeTOJOB KJIETOYHOW Ouosnoruu (Xpomarorpadus, snexTpodopes, 1
muddepennnansaoe nentpudyruposanue, [1LP)»
6 XUMUYECKUH COCTaB KIETKU 1
7 MuHepanbHbIC BEIIECTBA KIETKH, UX OMOJIOTHYECKast POJib 1
8 Opranndeckue BelecTBa KIeTku — Oenku. JJabopaTopnas pabota «OOHapy)eHne 1
OEJIKOB C IOMOIIIbIO KAUECTBEHHBIX PEAKIIHID)
9 CaoiicTBa, knaccuukamus U GyHKIIUN OCIKOB 1
10 Opranndeckue BenIecTBa KJIESTKH — YIJICBOIbI 1
11 OpraandecKkue BemecTBa KISTKH — JIMITHIbI 1
12 Hyxneunnoseie kucnotel. JJHK u PHK. JlaGoparopnas pabora «McciemoBanue 1
HYKJICMHOBBIX KUCJIOT, BBIJIEJICHHBIX U3 KJIIETOK Pa3IMYHBIX OPraHU3MOB)
13 Crpoenue u ¢pynkuuu ATO. [Ipyrue nyxieozunrpudocdarsr (HTD) 1
14 CeksenupoBanue JJHK. MeTo1bl reHOMUKH, TPAHCKPUIITOMHUKH, IPOTEOMHUKHU 1
15 MeTo1bl CTPYKTYpHOU OHOJIOTHH 1
16 Tuns! knetok. [IpokapuoTnyeckas KieTka 1
17 Crpoenue sykapuornyeckoi kietku. [Ipaktuueckas pabora «l3ydeHue cBONCTB 1
KJICTOYHON MeMOpaHbI»
18 [loBepXHOCTHBIN anmapar KJIETKH 1




OnnomeMmOpanuble opraHouabl kieTku. IIpaktudeckas pabora «M3yueHue

19 1
JIBMDKEHUS IUTOTIIIA3MBbI B PACTUTENBHBIX KICTKAX)»

20 [ToryaBTOHOMHBIE OPraHOWABI KJIETKH: MUTOXOHAPHUH, TutacTuabl. JlaboparopHas 1
paboTa «MccnenoBanue miIa3MoIn3a U JeTIa3MoJIn3a B PACTUTEIILHBIX KIETKaX)

21 HememOpanHbIe OpraHOU/Ibl KIETKH

22 Crpoenue u GyHKIUH Spa 1

23 CpaBHuTENbHAs XapaKTEpUCTUKA KJIETOK dykapuoT. JlaboparopHas pabota 1
«M3ydeHue cTpoeHus KIETOK Pa3InYHBIX OPTaHU3MOBY
AccUMWISIIAA ¥ JUCCUMIJISIIIUSL — JIBE CTOPOHBI MeTaboim3Ma. Tumsl oOMeHa

24 BemecTB. JlabopatopHast pabora «M3ydeHue KaTaqUTHYECKOW aKTUBHOCTH 1
(dhepMeHTOB (Ha MpuUMepe aMuIa3bl WK KaTajaa3bl)»
depMeHTaTUBHBIM XapakTep peakuuil KJIeToO4Horo merabonusMma. JlaboparopHas

25 pabora «UM3yueHue (epMEHTAaTUBHOTO pACIICIUICHUS TIEpPOKCHIa BOJOpPOaa B 1
PACTUTENbHBIX M KHBOTHBIX KJIETKAaX»

26 benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

27 ABTOTpOGHBII THIT 0OMEHA BEIIECTB

28 doTocuHTE3

29 XemocunTte3. JlaboparopHas pabora «CpaBHEHHE TMPOIECCOB (POTOCHHTE3A WU 1
XEMOCHHTE3a»

30 AnaspoOHble opranu3Mmsl. Buasl Opoxenus. JlaboparopHas pabora «CpaBHEHHE 1
IIPOLIECCOB OPOXKEHUS U JIBIXAHUS

31 AspoOHBIE OpraHu3Mbl. JTaIlbl JHEPreTUYECKOTO 0OMEHA 1

32 OHeprusi MeMOpaHHOTo rpajaueHTa npotoHoB. Cunre3 AT®d: pabora mpoTOHHOM 1
AT®-cuHTa3bl

33 Peakiuyn MaTpuyHOrO CHHTE3a 1

34 Tpanckpunuus — matpuusslii cuaTe3 PHK 1

35 Tpancisus u e€ sranbl 1

36 Koauposanue amuHokucaoT. Posb pubocom B GrocuHTe3e Oenka 1

37 Opranuzanys resomMa y IpoKapuoT U 3yKapuoT 1




38 MonexynsipHble MEXaHU3MBbI IKCIIPECCUN T€HOB Y 9yKapHOT 1
39 Bupycbl — HekneTouHble POPMBI JKU3HHU U 00IUraTHBIC apa3uThl. [IpakTudeckas 1
pabota «Co3ianre MoJIeNId BUPYCay
40 BupycHsie 3a0051€BaHuUs YeIOBEKA, )KUBOTHBIX, PACTCHUN 1
41 HanoTexHonoruu B OMOJIOTHH U MEIULIMHE 1
42 JKu3HeHHBIN UKIT KJIETKHA 1
43 Martpuusnsiii cuate3 JJHK 1
44 Xpomocombl. JlaGopatopnast pabotra «/3ydueHne XpoOMOCOM Ha TOTOBBIX 1
MHUKPOTIpEIiapaTax»
45 Jlenenue KIeTKH — MHTO3 1
16 Tuner knetok. Kapuokunes u nurokunes. Jlabopatopnas pabora «HabGmrogenue 1
MHTO3a B KJIETKaX KOHYMKA KOpPENIKa JIyKa (Ha TOTOBBIX MUKPOIIpENaparTax)»
47 Perynsauust >KM3HEHHOTO IMKJIA KJIETOK 1
48 Opranu3Mm Kak eMHOE 11eJI0e 1
49 Tkanu pacrenuit. JlabopatopHas pabora «/3ydeHue TkaHel pacTCHUI 1
50 Tkanu >XKUBOTHBIX H denoBeka. JlaboparopHas pabora «M3yueHue TKaHeH 1
KUBOTHBIX)»
51 Opransl. Cucrembl opraHoB. JlaGopatopnas pabota «M3ydeHue oOpraHos 1
L[BETKOBOT'O PACTEHUS
52 Ormopa Tena opraHu3MoB 1
53 JIBM)KEHHE OpPraHU3MOB 1
54 [Iutanue opraHu3MoB 1
55 [TuTanue MO3BOHOYHBIX KUBOTHBIX. [IullieBapuTenbHas cucTemMa yenoBeKa 1
56 JIpIxaHue OpraHu3MoB 1
57 JIpIXxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA 1
58 TpaHcnopt BelecTs y OpraHu3MoB 1
59 KpoBeHocHas cuctema mo3BOHOYHBIX )KHBOTHBIX U UEIOBEKa 1




60 Brigenenue y opraHusmMoB 1

61 3amura y opraHu3MoB 1

62 NMMyHHas cuctema yenoBeka 1

63 PaznpaxuMoCTh U peryisinus y OpraHu3MoOB 1

64 I'ymopanbsHas peryisiius ¥ SHIOKPUHHAS CUCTEMa KUBOTHBIX U YEJIOBEKA 1

65 DopMBbI pa3MHOKEHUSI OPTaHU3MOB 1

66 [TonoBoe pa3MHOKCHHE 1

67 Meiios 1

68 I'ameTtorene3. OOpa3oBaHre W pa3BUTHE TOJIOBBIX KiIeTOK. JlabopaTopHas paboTa 1
«3ydeHue cTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOTIpEriapaTaxy

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3

70 3akiazika OpraHoB M TKaHEH U3 3apOJIBIIIEBHIX JIUCTKOB

71 Poct u pasButue xuBoTHBIX. JlaGoparopHas pabGoTa «BbvIsBiICHHE NPHU3HAKOB 1
CXOJICTBA 3apO/IbIIIEH MO3BOHOYHBIX JKHBOTHBIX)

79 Pa3smuoxenue u pasButue pacreHuid. Jlaboparoprnas padora «CTpoeHHe OpraHoB 1
Pa3MHOXKEHHSI BBICIITUX PACTCHUN

73 HcTopust cTaHOBJICHUS M Pa3BUTHSI TCHETUKU KaK HAYKU 1

7 OcCHOBHBIC TIOHATHS W CHMBOJIBI TeHeTHKH. JlabopatopHas padota «Jlpo3oduia 1
KaK 00BEKT TeHETHYECKUX MCCIICIOBAHHI)
3aKOHOMEPHOCTH HaCJIEZIOBaHUS TPU3HAKOB. MOHOTHOPHUIHOE CKpEIIUBaHUE.

75 [IpakTnueckas padota "M3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y 1
Tpo30¢huIH"

76 [{uTonoruyeckre OCHOBBI MOHOTHOPHIHOTO CKPEITUBAHHMS

77 Ananmusupyroriee ckpeniiBanue. HerosHoe 10MUHUPOBaHUE

78 JurubpunHoe ckpemuBanue. I[Ipaktuyeckas pabota «l3yueHue pe3yabTaToB 1
JTUTUOPUTHOTO CKPEUTUBAHUS Y APO30(DUIBI)

79 [{uTonoruyeckue OCHOBBI TUTUOPUTHOTO CKpEITUBAHUS

80 CuersieHHOE HaclleJJOBaHUE MTPU3HAKOB




81 XpOMOCOMHAsi TEOPUS HACIEACTBEHHOCTH 1

82 ['eHerrka mosia 1

83 ['eHoTHIT KaK 1IEIIOCTHAS CHCTEMA 1

84 I'eHeTH4eCKMIT KOHTPOJIb PAa3BUTHS PACTEHMI, )KUBOTHBIX M YEJIOBEKA 1

85 N3MeHunBOCTS NPU3HAKOB. BUabl N3MEHUMBOCTH 1

86 MoudukanroHHas U3MEHIHUBOCTh 1
Bapuanmonnsii  psim w BapuainuMoHHas  kpuBas. JlaGoparopHas — pabota

87 «HccnenoBanne 3aKOHOMEPHOCTEN MO (PUKAIIMOHHOM M3MEHYUBOCTH. 1
[TocTpoeHne BapHalMOHHOTO psifia M BAPUALIMOHHOM KPUBOW»

88 I'enotunuueckast usMeHYMBOCTh. KoMOMHATHBHAS M3MEHUYHNBOCTh 1

89 MyranuonHast u3MeH4nBOCTh. [IpakTHueckas padora «Myrauuu y Apo30¢uisl (Ha 1
TOTOBBIX MUKpOIIpernapaTax)»

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. DMUIeHeTUKa U SITUT€HOMUKA 1

91 I'enetnka denomeka. Ilpaktmueckas pabota «CocTaBieHHME W  aHAIU3 1
POJIOCIOBHOM»

92 Mertoapl MEIUIIMHCKON T'€HETUKHU 1

93 3HaueHne MEIUIIMHCKOW M'eHETHKU B MPEJOTBPAIICHUU U JICYCHHH T'€HETUYECKHX 1
3a00JIeBaHMI YelloBeKa

94 OcHoBHble TOHATHUS cenekuuu. JlaGopatopHas pabora «M3ydeHue copToB 1
KYJIBTYPHBIX PACTEHUN U MOPOJI JOMAITHUX YKHUBOTHBIX»

95 Mertoapl cenekimoHHoW paboTel. JlaboparopHas pabora «V3ydeHue MeTOHOB 1
CEJICKIIMM PACTCHUI»

9% JlocTrkeHHs CeNleKIIMU pacTeHH 1 KUBOTHBIX. [IpakTuueckas pabora «IIpuBuBKa 1
pacTeHum»

97 CoxpaHenue, U3y4eHHE U UCTIOJIB30BaHUE T€HETHUYECKUX PECYpCOB 1

98 Htoroas koHTpoJbHas paboTa 1

99 buoTtexHonorus kak Hayka M OTpacib MnpousBojcTBa. [Ipaktuueckas pabora 1
«M3ydyenne 00beKTOB OMOTEXHOJIOTHI

100 OCHOBHBIE HaNpaBJIEHUS! CHHTETHYECKON OHOJIOTHUH 1




101 XPpOMOCOMHAsI U T'€HHasl HHKEHEPUs 1

102 Menuuuackue OMOTEXHOJIOTUA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KUIACC

Ne Tema ypoxka KoimnuecTBo DJIeKTpOoHHbIe HU(pPOBHIE
n/n 4acoB o0pa3oBaTe/ibHbIE PeCypChl
1 OposouuonHas Teopus Y. Jlapsuna 1
2 JIBHKyIIHE CHJIIBI 3BOJIIOLMH BUAOB 110 Y. /lapBuHYy 1
3 Bopn0a 3a cyiiecTBoBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD 1
4 @OopMHPOBAHNUE CHHTETUYECKON TEOPHUH IBOIOLAN 1
) OTanbl 3BOJIIOIMOHHOTO MPOIIecca: MUKPOIBOIIOLMS U MAKPOIBOJIIOLUS 1
6 [Tonynsiuust — sneMeHTapHast €IMHHUIA YBOTIOLNHT 1
7 3akoH reHerumueckoro paBHoBecus JIx. Xapau, B. BaitnOepra. JlaGopatopHas 1
pabota «BpIsiBIIeHHE H3MEHYHUBOCTH Y 0COOEH OJTHOTO BHIa»
8 DOneMeHTapHbIe (aKTOPHI SBOJIONUN 1
9 Dddext ocHoBaremnss. DPPexT OyTHUIOUHOTO TOPIIBIIITKA 1
10 Murpanuu. U3omsmuun nomysmuii: reorpadudeckas, OuoJiornaeckas 1
11 EcrecTtBenHBIN 0TOOP — Hampapistonuii (hakTop IBOTIOIUN 1
12 [TonoBoii oTOOP 1
13 [Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3ysbTaT MUKpo3Boonuu. JlabopaTtopHas 1
pabora «M3yueHue apoMop(o30B U UANOATANTALNN Y PACTEHUHN U JKUBOTHBIX)»
[Ipumepsnt MPUCTIOCOOICHHIA y OpraHU3MOB: Mopdosoruueckue,
14 ¢dbusmosornueckue, OWMOXUMHUYECKHE, TMoBeneHuyeckue. JlaboparopHas pabora 1
«[IpucnocobyieHns OpraHu3MOB U UX OTHOCHUTEIbHAS 11€71€c000pa3HOCTb)
15 Bun, ero kputepun u crpykrypa. JlabopatopHas pabora «CpaBHEHUE BHUIOB IO 1
MOP(OJIOTHIECKOMY KPUTEPHIO)»
16 Crpykrypa Buzaa 1
17 Bunoo6pa3oBaHue Kak pe3yabTaT MUKPOIBOJIIOLUT 1
18 CBs13b MUKPO3BOJIIOIIUM U 3MTHIEMUOJIOTUU 1
19 Makpossostornus. [TaneoHTonornueckue MeTo 1bl U3y4eHus HBOJIOLUH 1




20 Buoreorpaduueckre METO bl H3y4E€HUS IBOJIOLIH 1

21 DOMOpHOJIOTHYECKHE M CPAaBHUTEIHHO-MOP(OJIOTHYECKHE METOJbl HM3Y4EHUs 1
HBOJTIOLIUHT

29 MonekyasipHO-TeHETUYeCKHUEe, OHOXMMUYECKHEe ¢ MaTeMaTHYeCKHE METOMbI 1
M3yUYEHHUSI SBOJTIOIIAN

23 OO01mue 3aKOHOMEPHOCTH BOJTFOIHH 1

24 AnantuBHas paauaiys. HepaBHOMEpHOCTh TEMIIOB BOJIOIHH 1

25 Hayunble runotessl IpouCcX0kKA€HUs KU3HU Ha 3emiie 1

26 JloHaydHBIC MPEICTABICHUS O 3aPOKICHUH KU3HU 1

27 OcCHOBHBIE ATarbl HEOPraHWUYECKOW IBOJIFOLIUN 1

28 ['unoTe3sl 3apokAeHUS KU3HU 1

29 Ucropust 3emuin u metonel e€ mzydeHusi. Jlaboparopuas pabora «M3yuenue u 1
OTIMCAaHHUE UCKOTIAEMBIX OCTATKOB JIDEBHUX OPTraHU3MOB)

30 HavanpHble sTansl opraHU4ecKoi 3BOJTIOLNN

31 DBOJIIOIHS DYKAPHUOT

30 OcHOBHBIE 3Tambl HBOJIOLMU pacTUTeNbHOr0 Mupa. Ilpaktuueckas pabota 1
«M3ydeHne 0coOEHHOCTEHN CTPOCHUSI PACTCHHI Pa3HBIX OTEIOBY

33 OcCHOBHBI€ ATaIbI BOJIOIUY )KUBOTHOTO MHUpA 1

34 OBoJIOIMS  KMBOTHBIX. IIpakTmyeckas pabora «l3ydeHue ocobOeHHOCTEH 1
CTPOEHUS TO3BOHOYHBIX KHUBOTHBIX)

35 PazButue xxu3HM Ha 3eMiie IO 3paM U IepHoIam 1

36 MaccoBble BBIMHUPAHUSI — IKOJIOTUYECKUE KPU3UCHI TTPOIILIIOTO 1

37 CoBpeMeHHBIH IKOJIOTUYECKUIT KPU3UC, €T0 OCOOCHHOCTH 1

38 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa 1

39 OcHOBHBIE CUCTEMAaTUYECKHE TPYIIIBI OPraHU3MOB 1

40 AHTpOIIOJIOTHSI — HayKa O 4EJIOBEKE 1

41 Pa3BuTHe npeacTaBneHui 0 IPOUCXOXKICHUHU YeTIOBEKa 1




MecTto denoBeka B CHCTeMe opraHudeckoro wmwupa. Jlaboparopnas pabota

42 «M3ydenue OCOOCHHOCTEH CTPOCHHSI CKelleTa 4YellOBeKa, CBA3aHHBIX C 1
MIPSIMOXOKICHUEM»

43 JIBHOKylI€e CHIIBI aHTPOIIOTEHE3a 1

44 CooTHolIeHne OUOJIOTHYECKUX U COIUATBHBIX (DAKTOPOB B aHTPOTIOT€HE3E 1

45 OcHOBHBIE CTaJMHU AHTPOTIOTEHE3a 1

46 [TaneoreneTnka u MaJeoreHOMHUKA 1

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa 1

48 Uenoseueckne pacbl. [lpaktudeckas pabora «/3ydeHne 9SKOJOTHUECKUX 1
aJanTalyil 4YeJIOBEKay

49 MexIUCIUTIITMHAPHBIE METOIbI aHTPOTIOJIOTHI 1

50 3apokIeHNE ¥ PA3BUTHE YKOJIOTHN

51 Mertoast sxonorun. Jlabopatoprast paboTta «M3yueHne METOI0B SKOJIOTHYECKUX 1
HUCCIIEIOBAHUID)

52 3HaueHne YKOJIOTMYECKUX 3HAHUN IS YeJIOBEKA

53 Dxoyiorudeckue haKkTOPhI

54 AbGuotndeckue ¢akrtopel. CBeT Kak dKkojoruueckuii ¢akrop. JlabopaTopHas 1
paboTa «BblsiBIeHHE MPUCIOCOOICHUI OPraHu3MOB K BIUSHUIO CBETa»
Abuotuueckue  Qaktopsl. Temmeparypa Kak  3KOJOTHYeCKHid  (akTop.

55 JlaGopaTopHast pabota «BbIsSBICHHE TPHUCTIOCOONEHUN OPraHU3MOB K BIIMSTHHIO 1
TEMIIEPATYPbI»

56 Abuotuueckue akropsl. BnaxHocTs Kak skonorunueckuit gpaxrtop. Jlaboparopuas 1
paboTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHHI U3 Pa3HBIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 Xuznennsle GopMbl OpraHU3MOB 1

60 buoTtnueckue pakropsl 1

61 3HaueHne OMOTHUYECKHX B3aMMOJCHCTBUI Al CYIIECTBOBAaHUS OPraHU3MOB B 1

cpene OOuTaHus




62 DKOJIOTUYECKHE XapaKTEPUCTUKU TOIMYISIIH 1

63 OcHOBHBIC TOKa3aTeNd TMOMYJSIUU: YHUCICHHOCTh, IJIOTHOCTh, BO3pAacTHas U 1
TIOJIOBAsi CTPYKTYpa

64 OcHOBHBIC TIOKA3aTeNIM TMOMYJIAIHHA: POXKIAEMOCTb, TPHUPOCT, TEMII POCTa, 1
CMEPTHOCTh, MUTPALIAN

65 DKoJIOTUYECKast CTPYKTYpPa OIS IHH

66 JlnHaMuKa TOMYJISIIAN U €€ peryIsius

67 KpuBbie pocTa yncIIeHHOCTH oMy, KpuBbie BEDKHBAHUS

68 3K0nomuqec1<a51 Huma Buna. JlaboparopHasi pabota «IIpucnocoOneHust cemsH 1
PaCTeHHI K PACCEIICHUIO»

69 Bun xak cuctema momyssui 1

70 3aKOHOMEPHOCTH TOBEJICHUS U MUTPAIUI )KUBOTHBIX 1

71 Co00111ecTBO OPraHu3MOB — OHOIICHO3 1

72 DKocHCTeMa KaK OTKpBITasi CHCTEMA 1

73 KpyroBopoT BemiecTB ¥ MOTOK SHEPTHH B IKOCUCTEME 1

74 OcHoOBHBIE TIOKa3aTeNIN IKOCUCTEMBI 1

75 DKOJIOTHYECKUE TTUPAMUIBI 1

76 N3menenus cooO1ecTs — CyKIeCCUH 1

77 [IpupoHbie AKOCHUCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCHUCTEMBI MOpPEH U 1
OKEaHOB

78 [Ipupoanbie 3KocUCTEMBI. DKOCUCTEMBI TYHP, JECOB, CTEMEH, MyCThIHb 1

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

80 Ypboakocucrembl.  [Ipaktuyeckas  pabora  «/3yueHue W omHcaHue 1
ypOOIKOCUCTEMBD»

81 3aKOHOMEPHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aMMOJCHCTBHII OpPraHU3MOB B 1
IKOCUCTEMAX

82 MexaHu3Mbl BO3JCHCTBUS 3arpsS3HEHHUI Pa3HBIX THIOB Ha CYOOpPraHH3MEHHOM, 1

OpPraHu3MCHHOM, IOMYJSIMUOHHOM U 9KOCUCTCMHOM YPOBHAX




83 buocdepa — obmerutanerapaast 00071049Ka 3eMiu 1
84 Yuenue B. U. Bepraackoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBAHHS OHOCHEpHhI 1
86 KpyroBopoThI BEIECTB 1 OHOTCOXUMHYSCKUES ITUKITBI 1
87 3onanbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIIH 1
88 YcroitunBocTh OHocheps 1
89 DKOJIOTUYECKHE KPU3UCHI M UX TPHYHHBI 1
90 BosneticTBre yenoBeka Ha Onocdepy 1
91 AHTPOTIOT€HHOE BO3/ICHCTBHE HA PACTUTENBHBIN U dKUBOTHBIM MU 1
92 OxpaHa pupoIs! 1
93 OCHOBHBIC IPUHIUITBI YCTOHYHBOTO PA3BUTHS YEIIOBEUYECTBA U IIPUPOIBI 1
94 PammoHanbHOE  TPUPOAOTIONH30BAHWE W COXpaHEHHE  OMOJIOTHYECKOTO 1
pazHooOpazus 3emin
95 Hrorosas koHTpoJbHAs paboTa 1
96 O6006mmenue mo Teme «MaKpOdIBOIIONUS U €€ Pe3yJIbTaTh» 1
97 O6o6menue mo Teme «IIpoucxoxaecHNE U pa3BUTHE )KU3HU HA 3eMIIe» 1
98 O606menue mo Teme «IIpoucxoxaeHue YemoBeKa — aHTPOTIOTEHES) 1
99 O06o01meHue 1Mo Teme «IDKOJIOTUS — HayKa O B3aUMOOTHOIIIEHUSX OPTaHU3MOB) 1
100 O6o6menue mo Teme «OpraHu3Mbl U cpesia 0OUTaHUS 1
101 O60061eHue o TeMe «IKOJIOTUs BUJOB U OIS 1
102 O606mmenue o teme «buocepa — rmobdanbHast IKOCUCTEMAY 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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