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COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHas OMOJIOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonmornueckue  Hayku W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCIECIOBAaHUS B
Ouoaoruu.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHH B
NPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEJIbCKOM XO3SIICTBE,
MPOMBIIUIEHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpact, K. Jlunneis, XK. b. Jlamapk, Y. Jlapsun,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmumpl u cxembl: «CBsi3b OHMOJIOTHH C JIPYTUMH Haykamu», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHW3aLus,
CaMOBOCIIPOM3BEAECHUE, PA3IPaKUMOCTh, U3MEHYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bnoreoneHoTudecknii), OmochepHsiii. Ilpomeccel, mnpoucxoaslue B KUBBIX
cuctemax. OCHOBHbIE TMpU3HAKH >KUBOro. JKHM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine ;KuBble CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3aMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMON U
HE3aBUCUMOW niepeMeHHOU. IlmanmpoBanme oskcnepumenrta. IlocraHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbTaToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuibl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomornueckue
cucrembl», «CBOWCTBAa KHUBOM MAaTepUM», «YPOBHH OpPraHU3alMU KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI



OpraHoOB YeJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepa», «Metoasl
W3y4YEHUS JKUBOU MPUPOIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpyJdoBaHHME  JJIsI  TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METONOB MPH
W3yYECHUU KUBBIX CUCTEM.

Tema 3. buoJiorust KieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHAsg eAUHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Metonbl  MOJIEKYJSIPHOW W KIETOYHOW  OMOJIOTMH:  MHKPOCKOMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHunasbHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoHncTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. IlIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabnuuel U cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTENbHBIX,
KUBOTHBIX M OAKTEpUATbHBIX KIIETOK.

IIpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTUH
(xpomartorpadus, amekrpodopes, muddepeHIHAIbPHOS LEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TETUIOpETyisiuu. MuHepalbHbIe BEIIeCTBa KIETKH, UX OHOJOTHYECKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKA. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB 0enkoB. CTpyKTypsl 0eTKkoBOi Mosiekyibl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUYHAS
cTpyktypsl. Jlenatypamms. CaoiictBa OenkoB. Kmaccudukanus  OenKos.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.

YraeBoabl. MoHOCaxapuabl, AUCAXapUIbl, OJIUTOCAXapUAbl U MOJUCAXAPUIBL.
OO6uuit  1aH cTpoeHus U (PU3UKO-XMMHYECKHE CBOWMCTBA  YIJIEBOJOB.
buonorunyeckre GpyHKIHMH YIIIEBOIOB.



Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepuasl, Qocponunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpPaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYNPOHUIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun kommuiementapHoctd. [IpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonorndyeckue ¢pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynkiuu ATD. BoccTtaHoBIEHHBIE TEPEHOCUUKHU, UX PYHKIIMH B
kinetke. Jpyeue nykneosuompugpocgamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrpykrypHas Ouosiorus: OMoXuMuueckue U OnoU3nYecKre HUCCIeI0BaHUs
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoiiekyl. Mooeruposanue
CMpYKmypuvl U QYHKYULl 6UOMONEKYI U UX KOMNIIeKcos. KomnvromepHuiti ousaiin u
opeanuyecKull CuHme3s OUOMOIEKY]l U UX HENPUPOOHBIX AHATLO208.

JdemoHcTpanumn

[Toptpetsr: JI. [Tomunr, /Ixx. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «Pacnpenenenne XHMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B )KUBOW MTPUPOIEN.

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoOeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIb», «CTpOeHHE MOJEKYI
yraeBoJoB», «CTpoeHue MOJEKyl JUNuaoB», «HyKIenHOBbIE KHUCIOTHD,
«Ctpoenue Monekysbl ATD.

O6opynoBaHue: XUMHYECKas TIOCyia 1 000py10BaHUE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGoparopnass  pabGora  «JccinenoBaHue — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

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

Ctpoenue npokapuoTHdeckoi kieTku. KietouHnas creHka OakTepuil u apxew.
OcoOeHHOCTH CTpOCHHS TeTepOoTpPOMHONW © aBTOTPOPHON MTPOKAPHUOTUIECKUX
KJIETOK. MecTo U poJib NPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GyHKIIMOHMPOBaHUE YKapUOTHUYECKOU KJIETKHU.
[Ina3matuyeckass MemOpana (miazmanemMma). CTpykTypa IUIa3MaTHYECKOM



MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTUYECKyt0 MeMOpaHy: MacCUBHBIN
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA W BTOPUYHBIMI
akTuBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabotra Hatpuii-
KaJIMEBOTO Hacoca. DHAOIMTO3: MUHOUUTO3, (harorurto3. Dk3ouuto3. Kierounas
creHka. CTpykTypa u (GyHKIHUU KIETOYHOW CTEHKHU pacTeHU, rpuOOB.

[Hutomma3zma. [uto3ons. Lutockenet. JIBrkenue muroriasmMel. OpraHouibl
kieTkd. OJHOMEMOpaHHbIE OpPraHOWJAbl KIETKH: DSHJIOIUIa3MaTUYeCKas CeThb
(BIIC), anmapat I'onbIKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUHUU. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OPraHOMAOB KJIETKU. CTpoeHHe TpaHyIsIPHOrO PETHKYJIyMa.
Mexanuzm nanpasnenus 6enxog ¢ IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [I'maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHas pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIECTB B KJeTke. Bakyonu pactutenbubix kietok. Knerounstii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWJbI  KIETKH:  MHUTOXOHAPHH,  IUTACTHU]IBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoenue U (QyHKIUMHM MHUTOXOHJpUM u Tuiactun. [lepBuunsie,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJ0pOIIacThl, XpOMOILIACTHI, IEUKOIUIACTHI BHICIIUX PACTECHUH.

HememOpannbie opranounab! kiaeTku CTpoeHHEe M (QYHKIIMM HEMEMOpPaHHBIX
OpraHOHUI0B KJICTKH. Pu6ocomsi. IIpomesicymounvie Qunamenmot.
MukpodunameHTbl. AkmuHogvle Muxkpoguiamenmsl. MBIIIEUHbIE  KJIETKH.
AxmuHnogvle KOMNOHEeHMbl HeMblueuHblX Kiemok. Mukporpyoouku. KieTounsrit
nentp. CTpoeHue © JABW)KCHHE KIYTHKOB M pecHHYEeK. MUKpoTpyOOouKH
muTorasMel.  Llentpuons. Benku, accoyuuposanHvie ¢ MUuKpoguiameHmamu u
muxpompyooukamu. Momopnule benxu.

SAnpo. O6omouka siapa, XpOMaTUH, KapuoIUIazMa, SIPBIIIKA, KX CTPOCHUE U
bynkiuu. SAnepupiit O0enkoBbli MaTpukce. [IpocTpaHCTBEHHOE pacmoOKeHUe
XpoMocoM B HHTephazHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBIL. Jlumamuka s0epHou o06onouku 6 mumo3se. SoepHbiii
mpancnopm.

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

JdemoHcTpanumn

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

Tabauupr u cxembl: «CTpoeHHE 3YKapUOTHUYECKON KiIeTKu», «CTpoeHune
KUBOTHOW  KiIeTKM», «CTpoeHHe  pacTUTeNbHOW — KiIeTku», «CTpoeHue
MHUTOXOHIpUNY, «Aapo», «CTpoeHUE MPOKAPUOTUUECKON KIIETKH.



OO6opynoBaHre: CBETOBOW MHMKPOCKOII, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl 0aKTepHUaIbHBIX KICTOK.

Jlaboparopnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KIETOYHON MEMOpPaHbD.

JlabopaTopHas paGora «JVccienoBanue miasMoiiM3a M JIEIUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IIpakTuueckass  padora  «l3ydyeHwe  OBWKEHUS  IUTOIJIA3MBI B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BeleCTB M NpeBpallieHHe JHEPIT MU B KJIeTKe

ACCUMUIIATINS ¥ TUCCUMIISAIINAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbl oOMeHa
BEIECTB: aBTOTPO(MHBIA M TreTepoTpodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. OJHEpPreTUdeckoe oOecreueHre KIeTKU: TmpeBpaiienue ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIi KICTOYHOIO
merabonmu3Ma. DepMEHTHl, WX CTPOCHHUE, CBOWCTBA W MEXaHWU3M JCHCTBUS.
Kodepmentbl. Otanumsi pEepMEHTOB OT HEOPTraHWYECKUX KaTaJIM3aTOpPOB. benku-
aKTUBATOPBl M OCIKU-MHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3InYHBIX (DAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCUHTE3.
Anokcueennvli u oxkcueenuwvlii. homocunmes y oaxkmeputi. Ceemocobuparowue
nUSMeHmbl U NUSMeHmMbl PeakyuoHHo2o yenmpa. Poiab XJI0poriacToB B mpolecce
dotocunTe3a. CreToBas u TemHoBas (asbl. Pomoovixanue, Cs., Ca- u CAM-munor
@domocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusiHue pa3nuuHbiX (akTOpoOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHUE (HOTOCUHTE3A.

XEMOCHUHTES. Pa3noobpasue OPTraHU3MOB-XEMOCHUHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTEepuH, Kelne300aKTepuu, cepoOaKTepuHu, BOIAOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbIe opraHm3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIH O0JIe3HEH.

AnpoOHBIE OpraHU3MBlI. Otarnbl HSHEPTEeTHYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3TaIl. [ THKOIN3 — OECKUCIOPOTHOE PACIICIICHUE TITIOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax ouonorndeckoro okucieHus. [{uknmmyaeckune peakmnu. OKUCIUTENHHOE
dbochopunupoBanue. Dnepeuss membpannozo 2epaouenma npomonos. Cunmes
AT®: paboma npomounnoti AT®@-cummaszwvl. IlpenmyiecTBa a’poOHOTO TYTH
oOMeHa BelecTB nepes aHadpoOHBIM. DPHEKTUBHOCTD YHEPTETUUECKOTO OOMEHa.

JdemoHcTpanumn



Ioptpersr: k. IIpuctou, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTUYECKUl 0OMeH», «bUoCHUHTE3
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OGopynoBaHuEe: CBETOBOM MHMKPOCKOI, O0OpYJIOBaHHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEINAPATOB.

JlaboparopHass pabora «l3ydyeHuE  KATAIMTUYECKON  AaKTUBHOCTH
¢dbepMeHTOB (Ha MpUMEpe aMIJIa3bl WIIM KaTajlasbl)y.

JlabopaTtopHass paGora «/3ydeHue (epMEHTATUBHOIO pacCHICIIICHUS
NEePOKCHUAA BOJIOPO/Ia B PACTUTEIBHBIX U KUBOTHBIX KIETKAX.

JlabopaTtopHass paGora «CpaBHeHue TporiecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

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

Peakiiuu MarpudHoro cuurtesa. [I[puHIUN KOMIUIEMEHTAPHOCTH B PEAKIMAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uH@opmaiuu. ['eHeTrnueckuit
KOJ, ero cBoucrBa. TpaHckpunuuss — Marpuudbli cuHTe3 PHK. IlpunHnunsr
TPAHCKPUIILIMU: KOMILUIEMEHTAPHOCTh, AHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuueckoul xiemke. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OGmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponab pubGocom B
OounocuHTe3e Oemnka.

CogpemenHvle npedcmagnenuss o cmpoeHuu 2enog. OpraHuzanus reHoma y
IPOKAapUOT U 3YKApHOT. Perynsdnus akTUBHOCTH I'€HOB Yy MNpPOKapHoOT. ['mmoresa
onepona (®. XKako6, XK. Mano). MoaekynsapHvle mexanuzmvl SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl 2eHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KJeTKe. KiteTouHbiii roMmeocTas.

Bupycsl — HekeTounble (OpMBI )KH3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpaunckpunyus, peeepmasa, uHmezpasa.

Bupychple 3a6oneBanus denoBeka, kuBOTHBIX, pactenuid. CIIN, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6orvuux maccusos («bigdatar)
CMPYKMYPHBIX OUoI02UYecKUx OanHvlx. Hanomexuonoeuu 6 buonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoHcTpanumn

[Toptpetsr: H. K. Konsuos, /. 1. iBanoBCKui.



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

IIpakTnyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ) KusHeHHbII HUKJ KJICTKHU

Knerounslii muki, ero mnepuoisl u peryisuus. Wutepdaza u  MuUTOS3.
Oco0eHHOCTH TpoliecCcOoB, MpoTeKarmux B HHTepdasze. IloaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHHTETHUECKUUA U
MMOCTCUHTETUUYECKUH (TPEMUTOTUYECKU ) IEPUOIbI UHTEP(DA3BI.

Martpuunsiii cunres JJHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTapHOCTb,  MOJYKOHCEPBATUBHBIA  CUHTE3, AaHTUIIAPAILICIBHOCTb.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM Ha0Op KIETKU — KapuoTun. JIUIIougHeldi u
rarlouIHbIA ~ HAO0Opbl  XpoMocoM. ['oMosoruunbie XpomocoMbl. [losoBbie
XpPOMOCOMBI.

Henenne xknetku — wmutTo3. CTaguM MHTO3a W MPOUCXOASIIME B HHUX
npoueccel. Tunsl MuTo3a. KaprnoknHe3 m HUTOKMHE3. bHonornueckoe 3HaY€HHE
MUTO3a.

Perynsauuss MuToTHUECKOrO 1HMKIA KJIETKU. [IporpamMmmupyemasi KieTouHas
rudesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmol
npoaugepayuu, oughpepenyuposku, cmaperus u euderu kKiemox. «lL{ugposas
KemKay» — Ououn@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCcTpamuun

Tabmumpel 1 cxembl: «OKWM3HEHHBIM MUK KIETKW», «Murtosd», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpernapaThl: «MHUTO3 B KIIeTKax
KOpEIIKa JTyKay.

JlaGopaTopHasi padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHKpPOIIPENapaTax».

JlaGopaTopHas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHUu3MOB. OOHOKJIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTpPOEHUS W JKU3HEACHTEIIBHOCTH  OJHOKJIETOYHBIX
opraHu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJHOKIETOYHBIC
BOJIOPOCIIH, APYrUe€ NPOTUCTHI. KOJIOHNAIbHBIE OPTraHU3MBI.

B3anmocCBs3p 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHsl H
cucteMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.



Tkanu pacteHudd. Tumel pacTUTENbHBIX TKaHEH: o0Opa3oBaTesbHAs,
MOKPOBHAsI, MPOBOJsIIASA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUUH U pacmonoKeHUs TKaHEW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUATIbHAS,
COCIMHUTEbHAsA, MbIlIeYHasi, HepBHas. OCOOCHHOCTH CTpoeHUs, (YHKIUN U
pacmoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTraHOB )KUBOTHBIX U 4eJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CkeneTbl OAHOKIETOYHBIX WU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHHI:
TPONMU3MBI M HACTUU. J[BM)KEHHME MHOTIOKJIECTOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlieyHas cucreMma. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MUHEpPAIbHBIX BEIIECTB pacTeHUsIMU. [IuTaHue >KUBOTHBIX. BHYTpHUMosoCTHOE U
BHYTPUKJIETOUHOE muIieBapeHue. [IuTaHre MO3BOHOYHBIX >KMBOTHBIX. OTAENbI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xenessl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KiIeTKU. KokHoe npixaHue. /[pIxaTeiapHas MOBEPXHOCTD.
XKabeprnoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX UBOTHBIX M YE€JIOBEKa.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIIeKonHUTaromMX. Perynsamnus npeixanus. JprxarenbHbie 00bEMBI.

TpaHCIOPT BEIIECTB y OPraHU3MOB. TpPAHCHOPTHBIE CUCTEMBI PACTCHUM.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBenocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyABbl M KpoBb. Kpyru KkpoBooOparieHus. DBOJIIOIHOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHUCTEMBI TTO3BOHOYHBIX JKUBOTHBIX. Pabora
cepaua u e€ peryisnus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbl BbleneHus. OuibTparus,
CeKpenusi 1 00paTHOE BCACHIBAHUE KaK MEXaHU3MbI PaOOTHI OPTaHOB BBIJCICHUS.
CBs13b MOJOCTH T€NAa C KPOBEHOCHOM U BBIICIUTENILHONW cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M 4eioBeka. [loukn. Ctpoenne m (HyHKIMOHUPOBAHHE
Hedpona. OOpazoBaHuE MOYH Y YEIOBEKA.



3amuTa y OpraHu3mMoB. 3alldTa y OJHOKJIETOYHBIX OpPraHu3mMoB. CIOpPBI
OakTepuii W TUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. Cpeacrsa macCUBHOM M XMMUYECKOW 3a1IuThl. DUTOHIIUBL.

3amMra y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opranu3Ma ot OosesHeil. UMmyHHas cuctema uesnoBeka. KieTounblit u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHUTET. Teopus KiIoHaJbHO-cenekTuBHOro ummynurera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHU3MOB. Poiib BpOxXAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

Pazgpaxxumocte ¥ perymanus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BelllECTBA U UX 3HAYCHHE.

HepBHast cucrema u pedrexTtopHas peryisuus y >KUBOTHbIX. HepBHas
cCUCTEMA U €€ OTIENbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

I'ymopanpHas perynsuus U SHIOKPUHHAs CHCTEMa YKMBOTHBIX M 4YEJIOBEKA.
JKenespl HHIOKPUHHOM CHUCTEMBI M WX TOPMOHBI. [[eliCTBME TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umortanamo-runodusapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1amnos.

Tabmuupel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHbIE
Bojopociiny, «baktepun», «IIpocteiimue», «Opranbl IBETKOBBIX PACTECHHII»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIN»,
«CTpoeHHE JIUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIEeT 4eloBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpIxarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «IJHJIOKpPUHHAs cuctema», «CTpOeHHE MBI,
«IMMyHUTETY, «KHUI1e4Honoa0CTHRIE, «Cxema  THATaHUS  PaCTECHHIN»,

«KpoBeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPBDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBsa», «HepBHas
cucreMa peio», «HepBHas cucrema gjsarymku», «HepBHas  cucrema
npecMbikatomuxcsi»,  «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHre: CBETOBOM MHKPOCKOT, MHKPOIPENapaThl OJHOKICTOYHBIX
OpraHMW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUIAPbl KOMHATHBIX pAacTeHUH, repbdapuu



pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM O€CHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
0o0opy10BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTaHUS PACTEHUM,
paciierieHus Kpaxmasia U OeJIKOB MOoJ JeHCTBUEM (PEPMEHTOB, 000pPYI0BaHUE TS
JIEMOHCTPALMH OIBITOB 10 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3ra Pa3IuYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTEHUI.

JlaboparopHasi pabora «3ydyeHue TKaHEe KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHoKeHHe M pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYasi BEreTATUBHOE) U
nojsioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. I[lonoBbie KIeTKH, Wik rameThl. Meio3. Craauu
Meno3za. [loBegenue xpomocom B Meno3e. Kpoccunrosep. buonornyecknii CMbICI
M€No3a W TOJOBOrO mporecca. Melo3 M ero MecTto B KU3HEHHOM LMKIIE
OpraHu3MOB.

[IpenzapoasiiieBoe pazputue. ['ameToreHes y :KuBOTHBIX. [10710BbBIE KeETE3BI.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaToreHes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00HA U3 2NABHBIX NPOOIEM IMOPUOTOSUU.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenwe. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOEGHHOCTH JPOOJEHUS MIICKOMHUTAIONINX. 3apOJbIINIEBbIE JIMCTKU
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (3MOpUOHANbHAS WHIYKIIHSA).
3aknagka TIUIaHAa CTPOCHHUS KUBOTHOTO KakK Pe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBHI TEHOB. BiusHue Ha >MOpPUOHANIBHOE pa3BUTHE PAa3TUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMmoe  pa3BuTue. PasButre ¢ wMeramopdo3oM |y O€ClO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHoornuyeckoe 3HaY€HHE NPSIMOTO U HENPSIMOTO
pa3BUTHUA, UX PACHPOCTPAHEHUE B MpUpoAe. Tuibl pocTa >KUBOTHBIX. DakTOpPHI
PEryJsiliii POCTa KUBOTHBIX U yenoBeka. CTaluu MOCTIMOPHOHAIIBHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHesa uenoBeka. CTapeHne U CMEPTh KaK
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1MKJe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl pEeTyJsIMUA OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHOoe pasmHOkeHHE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHME XJIaMHIOMOHAIbD, «Pa3MHOXEHUE JBIJIEHBI»,
«Pa3mHoOxeHue ruapel», «Meio3», «Xpomocomsl», «I'amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIJIOJOTBOPEHHE y LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMSH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacCTeHHI», «KM3HEHHBIN LUK
MOPCKOM  KamycTbl», <« KWM3HEHHBIM LUKI MXa», <«OKH3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenapaTbl SHUIEKICTOK U
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlabopaTopHas padora «/3yueHue cTpoeHHUs MOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHUE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIINX
pacTeHU».

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoOB

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

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCHUBHBIN
MpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOABI ~ TE€HETUKH: THUOPHUAOJIOTHYCCKUN,  ITUTOJOTHUECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



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

Tabnuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpELUBAHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH
eauHooOpasusi rTuOpUA0B MepBoro nokoieHus. [lpasuno qomunupoBanus. Bropoit
3aKkOH MeHaens — 3aKOH pacUIeIUIeHUsT NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHus. [ umore3a YMCTOTHI TamMer.

AHanu3upyroniee ckpemuBanue. [I[pomMexyTOuHbI XapakTep HacJIeqOBaHHUS.
Pacmiennenne npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HACJEJOBaHUsA  TpHU3HAKOB.  lluTonmoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBAHUS.

CuemnienHoe HacienoBanue rnpusHakoB. Paborelr T. Moprana. CuermieHHoe
HACJEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXAy TeHamMu. XpOMOCOMHas
TEOpUsl HACJIIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIA MEXaHU3M OINpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIii M reTeporaMeTHbId 1oJ. I eHernueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.

I'enorumn kak nenoctHas cucrema. [linerorponus — MHOKECTBEHHOE IEUCTBUE
refa. MHOKECTBECHHBIM aJuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX TE€HOB.
KommiementapHocts. Onuctas. [lonumepus.

['eHeTHUECKHIT KOHTPOJIb PA3BUTHS PACTCHUM, >XUBOTHBIX M YEJIOBEKa, a
Takke (HU3MOIOTHUECKHX TMPOIECCOB, IOBEACHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHKpPOOMOMY». ['eHeTHYecKue acmheKThl KOHTPOJS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBoiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Meunnens», «AHanu3upymollee CcKpeluBaHue», «HemomnHoe aoMuHUpOBaHUE,
«CueryieHHOe HacjJeAOoBaHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTnka momay,
«Kapuotunm denomeka», «Kapuotun apozoduiby, «Kapuotum —nOTHIBY,
«MHOXeCTBEHHbBIN aiaenu3M», «B3anumMo1eiCTBHE ITE€HOBY.

OGopynoBaHue: MoOJEAb JJisI JEMOHCTPAllUM 3aKOHOB €JuHOOOpasus
rUOpHUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUSI MPU3HAKOB, MOJEIb s



JEMOHCTPAllMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJAEIb A
JEMOHCTPAlMd CLEIUIEHHOTO HACJIEAOBAaHUS MPU3HAKOB, CBETOBOW MHUKPOCKOIL,
MHUKporpenapart: «J[po3odumar.

IIpakTnueckas padora «l3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITB».

IIpakTnueckas  padora  «M3yyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUM (EHOTHIIA.
N3menunBoCTh Mpu3HAKoB. KauecTBEHHbIE M KOJWYECTBEHHBIC MpPU3HAKU. BuUabl
W3MEHUYHUBOCTHU: HEHACIICICTBCHHASI U HACJIEICTBEHHAS.

MopaudukanuonHass HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBaAHUU
MoaupUKaIMOHHON n3MeHUnBOCTH. Hopma peakuuu mpusHaka. BapuanmoHHBIHM
psn u BapuanmonHas kpusas (B. Moranncen). CpoiicTBa MoauduUKanmoHHON
U3MEHUYHUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBONCTBA T€HOTUIIUYECKOW M3MEHUUBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOMHATHUBHASI, MyTal[MOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. Pojib KOMOMHATUBHOM U3MEHYMBOCTH B CO3/IaHUU
TreHeTHYECKOro pa3HO00pa3us B mpeenax OJHOro BUAA.

MyranuoHHass HM3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  UHAYLUPOBaHHbIE MyTalluu. SIepHble U
quTOIUIa3MaTHdeckue Mytanuu. CoMaTHYecKHe U TMOJIOBble MyTalud. lIpuunHbI
BO3HUKHOBEHUsI MyTauuMi. MyTtareHsl M WX BIHMSHAE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH T'OMOJIOTMYECKUX pPANOB B
HacnencTBeHHo u3MeHunBocTy (H.M. BaBwiior). BHesaepHas HM3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa u SNUSEHOMUKA, PpOJb dNUSeHemUYyeckKux @akmopos 6
HACNe008aHUU U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemoHcTpanumn

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

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukaruoHHas
U3MEHYHUBOCTHY, «KomOuHaTuBHas U3MCHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JeBaHMUS YeIOBEKay, «BUIbI MyTauiiy.

OO6opynoBaHue: XMBbIE W TepOapHBIE IK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucysku (potorpadun) KUBOTHBIX C PA3THIHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHwe BapuallMOHHOTO psijga U
BAPHALMOHHOW KPUBOM».



IIpakTnueckas padora «Mytamuu y aApo3opuiasl (HA TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoBeka. MexayHaponHass mporpamMma HUCCIEIOBaHUSA T€HOMa
yejaoBeKa.  MeToapl  UM3YYEHHMs] TEHETMKH  YEJOBEKa: T'€HEAIOTMYECKUU,
OJIU3HCIOBEIH, LIUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE OTIPEACIICHUE TEeHOTHUIA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMUPOBAHHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3HU dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEapacioyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKONW T'€HETUKHU B MPENOTBPALICHUU U JICUEHUU T€HETUUYECKUX
3a00JeBaHUil 4YesoBeka. MeauKo-reHeTuYeckoe KOHCYJbThupoBaHue. CTBOJIOBBIS
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MCCICJOBAHUN B
o0JlacTu peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3MYeCKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYKaroliei cpenbl. ['eneTnyeckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabnuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3ydeHUs TE€HETUKU
yesioBekay, «I eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIieHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenrekuusi OpraHusMoB

JlomecTuKausi WU CeJIeKUUs. 3apOKICHHUE CEJIEKUMU U JOMECTHUKAIUU.
VYyenne H. W. BaBunoBa o lleHTpax NpOUCXOXIEHUS U MHOT000pas3us
KYJIbTYPHBIX pacTeHUH. POJb celeKuuy B CO3JaHUU COPTOB PACTEHUH W MOPOJ
#uBOTHbIX. CopT, mOpoaa, MmTaMM. 3aKOH TOMOJIOTMYECKHUX pSIJ0B B
HaciaenacTtBeHHoOW wu3MeHumBocth H. WM. BasujoBa, ero 3HaueHue JJis
CEJIEKIIMOHHON PadOTHI.

Meronbl ceneKnuoHHOM paboThl. VMCKycCTBEHHBIH OTOOp: MacCOBBIA H
WHJAUBUYaIbHBIH. DTaIbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnrwiTanne
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TIOMOIINBIO OICHKU
¢dbeHoTHma MOTOMCTBA M OTOOP 1O TEHOTUITY ¢ romoInbio aHammza J{HK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannanoOHHBIN M XUMUYECKUN MYTAareHe3 Kak UCTOYHUK MyTalHUi Y KYJbTYPHBIX
dopm opranuzmoB. Mcmonb30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ncxoaHoro mMatepuana sl CENeKIUH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnnoBas ruopuIn3aLus.
bnuzkopoacTBeHHOE  cKpemiuBaHue, ~WiIM  MHOpuAuHT.  HeponctBeHHOE
CKpelllMBaHue, Wik ayropuauHr. 'erepo3uc u ero npuuuHbl. Mcnonb3zoBaHue



rerepo3uca B cenekuuu. Otnanénnas rubOpuauzauus. Ilpeogonenue Oecrumonus
MEKBHUIOBBIX THOPHUIOB. JIOCTHKEHUS CENEKIIMKU PACTEHUN U KUBOTHBIX. «3enéHnas
DesONIOYULY.

CoxpaHeHue U U3YyYECHHE T'€HETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUU U
WX JUKUX  pOAWYEed g  CO3laHUsl HOBBIX COPTOB U  TUOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yeax YIyuuleHUus Cyuecmsyiouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX MemO008 HAYYHLIX UCCLeO008aHUI,
nepeodosuvix uoeti U nepcneKmueHbX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersi: H. WU. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /I. K. benses.

Tabmuipl 1 cxembl: «lIeHTpBI TPOUCXOKIACHUS K MHOTO0Opa3Hs KYJIbTYPHBIX
pacteHui», «3aKOH TOMOJOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYUBOCTHY,
«Metogpl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlaGoparopHasi padora «/3yueHne copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUU PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikcekypeusi «OCHOBHBIE METOJBI W JIOCTHIKEHHS CEJIEKI[MUM PAaCTeHH U
KUBOTHBIX (Ha CEJEKLIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEbHBIM YYaCTOK, B TEIJMYHOE XO35SUCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAas1 OMOJI0TUsA

OOBEKThI, HCHOJIB3YEeMble B OHOTEXHOJOTHH, — KIJIETOYHbIE W TKAHEBBIC
KyJIbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanuumonHas
OMOTEXHONOTHA:  XJICOOMeUeHne, TMONMyYeHHUE KHUCIOMOJOYHBIX MPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX
TexHojorui. [Ipon3BoacTBO GenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEeXHOJOTMl M MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUYECKUE ITYTH.

Knerounass unxkeHepus. MeToapl KyJabTypbl KJIE€TOK M TKAHEHW PACTEHHU WU
KUBOTHBIX. Kpumobanku. ComaTuueckass rHOpUAM3aIUS W COMATHYECKUMN
smOpuoreHe3. lcmonap30BaHWE TAIUIONAOB B CEJEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. HMcnoavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKIMs
SAMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJI TpAaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300pOo6IeHsl, KYJIbMUSUPOSaAHUS. U  MUKDOKIOHAIbHO20
DASMHOICEHUS CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOcOMHass U TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHCcTpyupoBanue pekoMOMHaHTHEIX JIHK. Cozdanue mpanceennvix opeanusmos.
JlocTvkeHUsT M IEPCHEKTUBBl  XPOMOCOMHOM U TE€HHOM  MHXXEHEpPUH.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIEMbl FTEHHON MHKEHEPHUU.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11P-
JIUArHOCTUKAa. MeTaboJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YesjoBeKa I OLEHKH COCTOSIHMS €ro 310poBbs. lcmosib30BaHHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust [ pa3pabOTKU
(yHITaMEHTaJbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTHMH TPEXMEPHOro OMONMpPUHTHUHTA U cKaddoyauHra
JUIS peLIeHUs 3a7a4 EPCOHAIIN3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BAaKLUMH C IEJbI0 OoOecrieueHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnuub! u cxemsl: «Vcnonb3oBaHHE MUKPOOPTaHU3MOB B IIPOMBIIITIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaGoparopHas padora «l3ydyeHune o0bEKTOB OMOTEXHOIOTU.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOB.

IKckypeusi  «bUOTEXHONOrMs — BaKHEWINAs MPOU3BOAUTENIbHAS —CHJA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHMOHHBIX MPEICTABJICHHH B
Oonosioruu

OpomonmonHas Teopuss Y. JlapBuna. IlpeanocbUiki BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas AesaresnbHocTh Y. JlapBuHa.

JIBr>KyIue cuibl 3BoJironuu BU10B no Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACJEJICTBEHHAas W3MEHUYMBOCThb, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunaTeTHueckor Teopun odBomommu (CT3). Heitrpanshas
Teopuss dBomtond. CoBpeMeHHas  JBOJIIOIMOHHAS  OWOJIOTHSA. 3HAYCHUE
ABOJIIOLIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn



[loptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. Hapeun, C. C. UerBepukos, 1. U. lImansraysen, x. Xongeun, /. K.
benses.

Tabmuuel u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHnusm (HOpMHUpPOBaAHUS
MPUCTIOCOOJICHU Y pacTeHudl ©u KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBuna», «®@opmbl 60psObI
3a cymectBoBaHue», «lloponbl romybeit», «MHorooOpaszue KyJIbTypHBIX (hopm
KarycTbl», «[lopoasl JoMaIHuX KUBOTHBIX», «CxemMa 00pa30BaHMs HOBBIX BUOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYUIUX CHUJ SBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHHUS] CHHTETUYECKON TEOPUH IBOJIIOIIII.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lomynsuusa Kak 3jieMeHTapHasi eluHuLa 3Boiouud. COBpeMEHHbIE METOIbI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTyphl mnonyisiuuidi. M3Menenue
reHopoHJa TOMYJSIUU KaK d3JEMEHTapHOE »JBOJIIOIMOHHOE SIBJIIEHHWE. 3aKOH
reHeTudyeckoro papHoBecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpbl (ABUXKYIIKME CHUJIbI) HBOJIONUU. MyTalmOHHBIN
npouecc. KomOunatuBHass wu3MeHYuBOCTh. [Ipeiid reHoB — chyuaiiHble
HEHANPABJICHHbIE HM3MEHEHHUS YacTOT aiienedl B momymisamusx. OQdekr
ocHOBatens. Jgpgexm oOymuliounozo eopaviuika. CHUdbCEHUe 2eHemuuecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢gpgexma opetigpa eenos 8
bonvuwux U  manvlx  nonynayusx.  Mwurpanuu.  M3omsus  HOMYJISIIH:
reorpadudeckas (IpoCTpaHCTBEHHAs), Oroorndyeckas (penpoayKTHUBHAs).

EcrectBennsiit orbop — HampaBisoomui (HakTop 3BOIOIUUA. DOpPMBI
€CTECTBEHHOTO  O0TOOpa:  JBIKYIIUMN, CTAaOWIU3HPYIOIIMKN,  pa3phIBAIONIAM
(mm3pyntuBHbiii). [logoBoit oT60p. BO3HMKHOBEHHE W SBOJIONUS COIHUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Ipucnoco6IeHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOABOJIOLHUU.
Bo3nukHoBeHne — mpucnocoOneHuit y  opraHusmoB.  Apomopdo3pl U
uanoagantauuu. [Ipumepsl npucnocoOaeHuil y opranuzMoB: MOpPQOIOTHYECcKue,
¢usnonornyeckne, - OHMOXMMHYECKHE,  MOBeAeHuUeckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MUKPOIBOMIOIMHU. M3omsamust — KimtoueBor (akTop BumooOpazoBanus. Ilytn u
CIIOCOOBI BH1000pa30BaHUS: aJIJIONATPUYECKOE (reorpaduueckoe),
CUMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monuIIONaAU3aIHS,
ruOpuanzanus). JIuTenbHOCTh SBOMIOIIMOHHBIX IPOIECCOB.

MexaHu3mbl GOpMUPOBaHUS OUOJIOTHUUECKOTO Pa3HOOOpa3uUs.



Ponb »BOMOMOHHOW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs1 6uopazHooOpa3usi. MUKpPOIBOJIOIUS U KOJBOJIOIUS MMapa3suTOB U UX
x03s1eB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBLOBI C HEW.

JdemoHncTpanumn

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

Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHUYUBOCTHY, «llomynsnuronHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIBl HBOJIIOLUUY, «DKOJIOTMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«'eorpadmyeckass M30JSALUS  JTUCTBEHHULbI CUOUPCKOM UM JIMCTBEHHUIBI
naypckoiny, «IlomynsiuiuOHHbBIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U XKEPTBY», «Cxema
JNEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbOBI 3a CYIIECTBOBAaHHUEY,
«HpycTpruanbHblii MenaHu3M», «/KuBble UckonaeMbie», «[IokpoBHUTENbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexaaromas OKpacka KUBOTHBIX,
«Dusnonoruueckue anantanuny», «llpucrnocoOieHHOCTh OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npupoae», «Crnocobsl BUa000pazoBanus», «l'eorpadguueckoe BUA000pa30BaHUE
TPEX BHUJAOB JIAHJBIIICH», «IDKOJOTHUYECKOE BHA000pa30BaHHE BHUIOB CHUHHUIDY,
«JTonurmounasl pactenuity, «KanmycTHO-penedHbIid THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeil C TMpuMepamMu pas3lIMYHBIX MPUCIIOCOOJIEHUM, uydena MNTULl U 3Bepe
pa3HbIX BHJIOB, TepOapuu pacTeHUM OJM3KUX BHIIOB, 0Opa30BaBIIMXCS
Pa3TUYHBIMU CITIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «IIpucmocoOiieHHss  OpraHM3MOB U HUX
OTHOCHUTEJbHAS 11EJIECO00PA3ZHOCTDY.

JlaGopaTtopnas paGora «CpaBHeHHE BHIOB 1O MOP(POIOTUIECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boauus U €€ pe3yJbTaThl

Meronbl  uM3ydeHus MakposBosironuu. [lajmeoHTonormueckne  MeToJbl
u3ydyeHus osBoiouuu. Ilepexoanbie @GopmMbl U (QUIOreHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckre metonasl u3yudeHus sBomonuu. CpaBHeHue (Giopsl U
(dayHnsl MaTepukoB M OCTpoBOB. buoreorpaduyeckue obmactu 3emiun. Bunsi-
SHJAEMUKHU U PEIIUKTBHI.

OMOpPHOIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOrHIECKUE METO/bl M3yUeHUs
IBOJIIOLMHU. ['€HeTHYecKrue MEXaHU3Mbl 3BOJIOLMUA OHTOT€HE3a U IOSBICHUS
HBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OPIaHBbI.



Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHE U  MaTEeMaTUYeCKUe  METOJbl  M3Y4YCHUS  DBOJIOIMHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOJIOIHUSI TCHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvr yHKYuULL.
HeoOpatumocTs 3BodonMU. ApanTtvBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
ABOJIIOLIHH.

JdemoHcTpanumn

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

Tabmuipel 1 cxembl: «DUITOTCHETUYECKUIN P JOMIAAN», «APXEONTEPUKC),
«3Bepo3yObie  smepb»,  «Creromnedansy,  «Punmoputer»,  «CeMeHHBIE
nanopoTHukny», «buoreorpaduueckue 30HBI 3emin», «Jlpeiid KOHTHUHEHTOBY,
«Penukth»y, «HavanpHble cTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHbIE ¥ AaHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEIOBEKAa M IIHMMIaH3e», «[JIaBHBIC
HAIPABJICHUS dBOJIOLUNY, «OO0II1E 3aKOHOMEPHOCTH IBOJIIOIIUNY.

O6GopynoBaHue: KOJIJICKIIMU, TepOapuu, MYJSIKA HCKOMAEMBIX OCTaTKOB
OpPraHMW3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIINM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe sKU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOTreHe3 W
naHcnepmusi. JloHay4yHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEAOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKIEHUS KU3HH U €€ OnpoBepkeHue onbitamu .
Penu, JI. Cnannanmanmu, JI. [Tacrepa. [IpoucxosxieHne sKU3HU U aCTPOOMOJIOTHSI.

OcHOBHBIE 3Tarbl HEOPraHWYECKOU SBOJIIOLIUH. [manerapnas
(reosoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSI. AOHOTCHHBIM CHHTE3
OopraHuyeckux BemecTB W3 Heoprannueckux. OmeiTr C. Mumnepa u I'. HOpm.
OO6pazoBanue monmuMepoB U3 MoHoMepoB. KoamepBatHas rtumoreza A. .
Omnapwuna, Tunote3a nepBuaHoro OymnboHa J[k. XomnaeitHa, reHeTuYecKas TUIIOTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumote3a «vupa PHK» V. T'unbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. lckomaemble OpraHuvecKue
octaTku. ['eoxpoHonmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAA
reoXpOoHOJIOTHs. ['e0XpOHOIOrHYeCcKas MIKaia: 30Hbl, 3pbl, IEPUObI, FSTTOXH.

HauanpHpie s3Tanel oprannueckod 3Bosrouuu. [losBreHne u  3BOTOLUA
MEPBBIX KIETOK. DBOJIOIUSA MeTaboin3Ma. BO3ZHUKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMmeHHbIe MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEepPBbIX Ha 3eMiie COOOIIECTB.
CrpomatonuTsl. [IpokaproThl 1 3yKapuOTHI.



[Ipoucxoxenre 3ykapuoT (CUMOHOTreHe3). DBOIIOIMOHHOE TPOUCXOKIECHUE
BUpPYCOB. [IponCXOXkJI€HME MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl HBOJIOLNUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpGhO3b
pacrenui. Bpixon pacreHunt Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cCylmu. CeMeHHble pacTeHusa. [IpouCXokIeHUE IIBETKOBBIX
pacTeHUM.

OcCHOBHBIE ATalbl 3BOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3b
*KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpa0BbIE )KUBOTHBIE. JKU3HBb B BOJI€. DBOIIOLMUS TO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMUX U
ntul. [lpunmun kmovyeBoro apomopdoza. OcBoeHue O€CrO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
najgeo3oM, Me3030M, KaifHo3oi. OOmias  XapakTepucTuKa  KiumaTta W
reoJIOTMYECKUX mpoleccoB. llosiBneHne M pacuBET XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbIi cOCTaB aTMOCHEPHI.

MaccoBbie BbIMUpPaHUSI — IKOJIOTHUECKUE KPU3UCHI Tponuioro. IIpuuunsl u
CJIEACTBUSI MAacCOBBIX BbIMUpaHUW. COBPEMEHHBIN AKOJOTMYECKUH KpPHU3UC, €ro
ocobdenHoctu. [IpoGiema coxpaneHnust GrnopasHooOpasus Ha 3emIie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

IToptpetsr: ®@. Penu, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. N.
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwmmepa, I'. FOpny,
«JTampl  HEOpPraHWYecKoW  H3Boytouun»,  «l'eoXpoHosOrMyeckass  HIKaliay,
«HadanpHbIe ATalbl OPraHUYECKON HBONIOIUNY, «Cxema o0pa3oBaHUS DYKApHUOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHUE BHpYycCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroknerounbsle Bogopocim», «Mxuy», «llamopoTHukm», «l'onoceMeHHbIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS KHUBOTHOTO
MUpa», «ApoMopdo3bl KUBOTHBIX», «lIpocrteitmney, «KuIlIEUHOMONTOCTHBIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBI», «3eMHOBOIHBICY,
«IIpecmbikaromuecs», «lItumpy», «Miaekonutaromue», «Pa3Butue XKuU3HU B
apXxeuckou apey», «Pa3BuTHe KU3HU B MPOTEPO3OUCKON 3pen, «PazBuTre xu3HU B
MAJIE030MCKOM 3pe», «Pa3BuTre )XU3HU B ME3030MCKOM 3pe», «Pa3BuTne xu3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO0 MUPAY.



O6opynoBaHue: repOapuud pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BIIQXKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJICKIIMU
UIJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydelia NTUIl W 3Bepew,
KOJUICKIIMM OKAMEHEJIOCTEH, IMOJIE3HBIX HCKOMAEMbIX, MYJISDKH OpPTraHMYeCKUX
OCTaTKOB OPTaHU3MOB.

Bupryaabnas Jgab0oparopHas  pabora «MoaeaupoBaHUE ~ OIBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
NEPBUYHON aTMOchepey.

JlaGoparopnass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTIEJIOBY.

IpakTuueckas padora «/3yueHre ocoOOEHHOCTEN CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznenbl 1 3aaun aHTPONOIOTUU. METOIbl AaHTPOTIOJIOT U H.

CraHoBNIEHME TPEICTABICHUM O MPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
B033peHUsl. COBpeMEHHbIE HAYYHBIC TCOPHUU.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpQoJIOTHIECKUE, AMOPHUOJIOTHYECKHE, br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS 4eIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TrOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOM
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTHoIeHre OMOJIOTHYECKUX U COLUATBHBIX (PAKTOPOB B AaHTPOTIOTEHESE.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue denoBekOOOpa3HbIe 00E3bsHBI
(IPOKOHCYJIBI) M PaHHUE IMOHTUBI — OOIIKE MPEIKH YeIIOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojeid. YeaoBek yMelnbld, mepBbie
M3TOTOBJIEHUS OPYIUHN TpyAa. UenoBeKk NMpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIFOJACH
3a  mpenensl  Adpuku. YenmoBek reimenbOeprckuii  — OOmMMA  MPEIoK
HEaHJIepTaJbCKOr0 YEJIOBEKAa U YeJIOBeKa pa3yMHOro. YejaoBek HeaHIepTaIbCKHUIl
Kak BHJ JIIOJEH XOJOJHOTO KiMMaTa. YellOBeK pa3yMHbI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4EJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu Adpuku.
[laneoreneTuka v najseoreHOMUKA.

DBOJIIOIMSI COBPEMEHHOTI0 uenoBeka. EcTecTBeHHBI OTOOpP B MOMYJISLUAX
yeroBeka. MyTanMoOHHBIA Tporiecc W moiaumopdusm. [lomynsiinoHHBIE BOJHEI,
npeiid reHoB, murpanus U «3(PpQPeKT ocHOBATES» B MOMYJSALUSAX COBPEMEHHOTO
YeJioBeKa.



UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HETpouAHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHcKkas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  dyenmoBeuecknx  pac. HaydyHas  HECOCTOSTENBHOCTH  pacHU3Ma.
[IprcnocoONEeHHOCTh YeNOBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoir cpenbl U Apelidpa TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexaucuMiuinHapHbple  MeToJbl B (usuueckoil  (OMOJIOTHYECKON)
AHTPOIIOJIOTHHM.  OBOJIIOLUMOHHAS ~ AHTPOINOJOTHS WU MaJ€OaHTPONOJIOTHS
YEJIOBECUECKUX MOMYyNISUUi. buocolnuaibHble HUCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanue KO3BOTIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

IToprpersr: Y. lapsun, JI. Jluku, 4. 4. Porunckun, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeNeT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynIMMEHTHI U aTaBU3MbD, «J{BUKYIINE CUIIBI AaHTPOIIOTE€HE3a», « IBOJTIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutek», «YenoBek  ymenblii», «Yenosek
npAMOXOIAIINY, «JleHncoBckuil yenoBek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBeka», «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, TMpeaMEeTOB MaTepuaibHOU
KyJIbTYphl TMPEIKOB YENOBEKa, penpoaykuuu (doTorpaduu) KapTHUH C
MU(DOIOTHYECKUMU UM OUONEHCKMMHU CIOKETaMU TPOUCXOXKJEHUS YellOBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIoBeKa, MOJIEIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEJIb KHUCTH YEJIOBEKa M KHCTH
HMIMMIIaH3€, MOJAEJIH TOPCa MPEAKOB YEIOBEKA.

JlabopaTopHass pabora «lI3yueHne o0coOCHHOCTEH CTPOCHHS CKeleTa
YEJI0BEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTnueckas padora «3yueHne SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokzieHne u pa3BuTue dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
sKoJ0oruu. CBsI3b 3KOJIOTUU C APYTUMU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B SKOJIOTHU:
NpUpOJIHbIE W JabopaTopHble. MoaenupoBaHue B 3SKOJOTMU. MOHUTOPUHT
OKpYKaIoIel Cpe/ibl: TOKAJIbHBIN, pErHOHABHBINA U TJI00ATbHBIN.

3HaueHUEe HKOJOTMYECKUX 3HAHUW I 4YeJoBeKa. JKOJOTHYEeCKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€W YEJIOBEYECTBA C Mpupoaoil. @opMuUpoOBaHHE
AKOJIOTMUUYECKOMN KyIbTYpPhl U S3KOJOTMUYECKON IPAMOTHOCTU HACEJICHMUSI.



JdemoHcTpanumn

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

Tabmuibel U cxembl: «Paznensl 3konoruny», «Metonbl 3Konorum», «Cxema
MOHUTOPHUHTA OKPYKaIOLIEH CPEeIbI».

JlaGoparopHuasi pabora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JercTBusd. Kiaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUYECKHE, aHTpororenusie. O01me
3aKOHOMEPHOCTH AEHCTBUS 3Kojornueckux ¢akropos. IIpasuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicTBue
pPa3HbIX YYAaCTKOB COJHEYHOT'O CIIEKTPAa Ha OPraHU3Mbl. JDKOJOTUYECKHUE TPYIIIbI
pacTeHUl M >KMBOTHBIX MO OTHOIIEHHMIO K cBeTy. CHUrHaimbHas pojb CBETa.
doTonepuoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmnepatypsl Ha
opraHu3Mbl. [loMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skomormdeckuit (aktop. Ilpucrocobiienus pacteHud K
noJiiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHHil MO OTHOIIEHHUIO K
Bojie. [Ipucnoco6eHust >)kUBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
rIyOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  DU3MKO-XUMHUYECKUE
OCOOCHHOCTH cCpea oOuTaHusA opraHu3MoB. IIpucmocoOsieHHss OpraHu3MoOB K
KU3HU B Pa3HbBIX Cpelax.

buonornueckue putmbl. BHemHue M BHyTpeHHUE puUTMBbL. CyTOYHBIE U
rogu4Hbie pUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUU JKU3HU.

XKuznennole Gopmer opranusmoB. llonsTHe o0 Ku3HEHHOW (dopme.
XKuznennsie GOpMBbI paCTEHUIL: T1€PEBbs, KyCTAPHUKH, KyCTAPHUIKHA, MHOTOJICTHHE
TpaBbl, OJHOJICTHHE TpaBbl. JKW3HEHHBIE (POPMBI KUBOTHBIX: THAPOOMOHTHI,
reoOHOHTHI, a3pOOUOHTEI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buotnueckue (bakTophI. Buasr OMOTHYECKUX B3aMMOJICICTBUI:
KOHKYPEHITUS, XUIMHNYECTBO, cuMON03 u ero (opmel. [lapasutusm, koonepamms,
MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxyeOHn4uecTBO). Hetpoduueckue
B3auMojieicTBUsL  (Tommueckue,  (opuueckue, ¢adpuyeckue). 3HAYCHUE



OMOTHYECKUX B3aMMOJICUCTBUU IS CYIIECTBOBAHHMS OPraHU3MOB B Cpeje
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuun

Tabmuibl U cxembl: «Okojorudyeckue (akrtopsl», «CBETOBOU CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC >KUBOTHBIC», «DU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOUTaHUS OpPraHu3MoB», «bBHUOJIOTUYECKUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHole (HOPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHusy, «XunHuuectBoy, «llapazutuszmy», «Konkypenuus», «Cumomo3y,
«KommeHncanuzmy.

O6GopynoBaHue: repOapuyd pPacTeHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOPOB, repOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBBIC, TCHEIIOOWBHIE U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoaprul M KOJUICKIIUU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUI] U 3Bepei, repOapuu
pacTeHui, OTHOCSAUIUXCS K Turpodutam, kcepoduram, Me3ohuTaMm, KOMHATHBIE
pacTeHusi JaHHBIX TPYIII, KOJJIEKIIMU KMBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpeaax,
repOapu M KOJUIGKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHH >KH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUU U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIUH
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHUCTBUSX.

JlaGopaTtopHass paGora «BrpisiBIeHHE TPHUCIOCOOJIIEHUNA OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TPUCIIOCOOJICHHN OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pabdora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jxos0rusi BUA0B U MOMYJISAIMIA

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISLHUU. [lonynsmust ~ Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpelbl, PU3NUECKUX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BHJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSALUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBas CTPYKTypa, pOXKIAAEMOCTb, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTh, MUTPAIUSI.

DKoyioruyeckasi CTpykrypa nonyisiuu. OIeHKa YUCIEHHOCTH MOMYJISIHUU.
JluHaMKKa TONYJSIUK W €€ peryisinuus. buoThyeckuil moTeHuuan MOMyJIsAIUH.
MopenupoBanue JUHAMHUKY onyasiuuu. KpuBble pocTa YMCICHHOCTH TOMYJISIIUY.
KpuBbie BbDKMBaHMS. Perynsuusi 4YUCICHHOCTH NOMYJALMN: PoOJib (PAKTOPOB,



3aBUCSIINX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKHE CTPATEruu BUIOB (I- 1
K-ctparerun).

[lonsitue o0 skonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb sKkojormyeckon Humu Jxk.M. XatymHcona. Pa3smepsl dKoyornyeckoun
Huwu. [loTeHnnanbHas U peann3oBaHHAS HULIN.

Bun kak cucrema nomymsinuid. Apeanbl BUIOB. BHUIBI M MX KU3HEHHBIE
CTpAaTETHH. DKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEAECHUS W MUTPAlMi >KUBOTHBIX. bHojornueckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemMoHcTpanumn

IToprper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTMYECKHE XAPAKTEPUCTUKHU  MOIMYIISIUN»,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnonmyisuum», «Bo3pacTHble  NUpaMHJIbI
nonymanuny», «CKOpPOCTh  3acelieHHs] IOBEPXHOCTHM 3€MIIM  pa3IM4YHBIMU
opranuzMamMmn», «Mozenb s3kosorndeckort HumM k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH JKUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucmocoGneHuss ceMsH  pacTeHUH K
PacCeNCHUIO».

Tema 9. Jkonorus coodmecTs. IKOJIOrH4eCKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBsi3M MEXIy
OopraHu3MaMu B OUOIIEHO3E.

OkocucrteMa kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKUMOHATBHBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOAYUEHThI, KOHCYMEHTBI, PEIyLCHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmu W CceTH. AOUOTHYECKHE OJIOKH
skocucTeM. I10uBbI U miIbl B 3kocucTtemMax. KpyroBopor BemecTB U NOTOK Y3HEPTUU
B OKOCUCTEME.

OcHOBHbIE  TIOKa3zaTeldu  dKocucTembl. buomacca u  mpoayknus.
DKOoJNOruyecKkrue MupaMuIbpl Yucel, 0MoMacchl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu.
HanpapneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbie u
BTOPUYHBIE CYKLIECCUM W WX NPUYUHBL. AHTPOIIOTCHHBIE BO3JIECUCTBUS Ha
cykueccuu. Knnmakcnoe coo6miectBo. bruopaznoobpasue 1 mojiHOTa KpyroBopoTa
BEILECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03EP U peK. DKocucmembl Mopeti U
oKeanog. Ixocucmemvl MyHOp, 1€CO8, CMenel, NYyCMmbvlHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEX1Yy aHTPONIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMMU.



VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opojackas
braopa u ¢ayna. CunanTponuzanus Topoickod Qaynsl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUN OPraHU3MOB B
sKkocuctemax. Ponbv kackadHoeo 3¢hgexma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMU. Y CTOWYUBOCTb OPTraHU3MOB, MOMYJISIIUN U DKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3CHCTBHIA.

Mexanuzmoi 8030eticmaus 3aepA3HeHUll pPA3HbIX Munos Ha
CyOOP2aHU3ZMEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl ~ IKOJ02UYECKO20  HOPMUPOBAHUSA ~ AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0510rusi MOHUTOPUHTA €CTECTBEHHBIX U aHTPOTIOTCHHBIX YKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmumer  u  cxembl:  «CTpykTypa  OumoreHo3a»,  «IKocHCcTeMa

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCHUCTEMAa XBOMHOTrO Jiecay, «DyHKIIMOHAIbHBIC
IPyNIbl OPraHU3MOB B JKOcHUCTeMe», «KpyroBopoT BEIIECTB B DKOCHCTEMEY,
«llenn nmutanus (macTOUIHASI, TETPUTHAS)», «IKOJOTUUECKAs MUPAMHJIA YUCET»,
«OKonoruyeckas nupaMmuya OoMacch», «IKOJOTHUYECKAsl MUpamMuia SHEPTUn»,
«O6pazoBanue 6onotay, «llepBuunas cykueccus», «BoccraHoBieHue yeca mocie
noxkapay, «JKocucTemMa 03epay», «ArpoueHos», «KpyroBopor BemecTB M MOTOK
HHEPrUU B arporeHo3ey, «[Ipumepsl ypOoskocuctem.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeii, repOdapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo0dKOCUCTEMBI».

JlabopaTopHasi pabGora «l3yueHue pa3zHOOOpa3uss MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «KCKYypCHsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJIbHUK, Ha CYXOJIOTbHBINA WU TOWMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEMY (Ha TMOJie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o000j0YKka 3eMiIM, TJ€ CYIICCTBYET HWIIH
CylllecTBOBaJa kU3Hb. PazBuTue npeacraBieHuid o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. O6mactu 6uochepsl u e€ coctas. JKupoe
BeIECTBO Onochepsl u ero PyHKITUH.

3aKOHOMEPHOCTH cyllecTBoBaHUs Ouochepsl. OcodeHHocTr Onocdepsl Kak
ro0anpHOM 3K0cucTeMbl. J[MHAaMU4Yeckoe paBHoBecue B ouocdepe. KpyroBopotsl



BEILIECTB U OMOTreOXMMHYECKUE LUKIBI (YIriieposa, a3otra). PUTMUYHOCTD SIBIECHMI
B Ouocdepe.

3onanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHbIE OHOMBI CYIIH:
TYHJpa, XBOMHBIC Jieca, CMEIIaHHbIC U IITUPOKOJIUCTBEHHBIE JIeCa, CTEIH, CABaHHBI,
MyCTBIHU, TPOMTUYECKUE JIECa, BRICOKOTOPhs. Kiiumat, pacTUTENbHBINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpykrypa u (QYHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIUANA U
ouochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsl: B. . Bepnaackuii, 3. 3rocc.

Tabmuuel u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B MpUpOaE»,
«KpyroBopot yriepona B mpupoae», «KpyroBopor kuciopoga B Mpupoae»,
«KpyroBopot Boasl B mpupoje», «OcHOBHbIe OMOMBI cymny, «Kinmatudyeckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannsiii necy», «IIIMpOKOIMCTBEHHBIN
necy, «Cremnby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbBIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesioBek u oKpy:kainas cpeaa

DKOJIOTUYECKHE KPHU3HChI M WX TMpUYMHBL. Bo3zjelcTBue deloBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpenbl. OxpaHa BOIHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
NOYBEHHBIX pecypcoB. 3MeHeHne Kinumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO W JKMUBOTHOrO MHUpa. OCHOBHBIE NPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacubie xuuru. OcobGo oxpansembie mnpuponnbie Tepputopun (OOIIT).
Borannudeckue casibl ¥ 300JI0TMYECKHUE TAPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBIL.
PanvonansHO€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOrO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX ASKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €TO BEPOSATHBIC MOCIIEACTBHS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUSA OMNACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaiowell U
KOHKYDEeHmMOoCcnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonnvie cucmemsl, obecneuusarowue 00Cmyn K
ungopmayuu NnO  COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHogbl
IKOpeadunumayuu dKocucmem u cnocobos 0O0pvbobl ¢ OUONOBPEHCOEHUAMU.
Pexoncmpyxyus MopcKux u Ha3eMHbIX IKOCUCTEM.

JdemoHcTpanumn



Tabmuupl W cxeMbl:  «3arpsi3HEHHE  aTMocepbl»,  «3arps3HEHHe
ruapocepb», «3arps3HeHue nouBbl», «llapHukoBbll  3PdekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit denepannu, KpacHO! KHUT'M pernoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpefaHero oOmiero o0pa3oBaHUs: JUYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue momusayuu K OOyUYCHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYCOHOWM M BOCIUTATEIIBHOM JESITCIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepanunu, Tpuposie U
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHHUSI K MHEHHUIO OINIMOHEHTOB MNpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTU IMEpE.
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammure OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIOJICHHE TUTMEHWYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHAUBHUAYAJbHOTO U  KOJJIEKTUBHOIO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10II00HE;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccudn | pealn30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emIle, OCHOBE €€ CYyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsnl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO DKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIBTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHTATEIIBCKOW KYJIBTYphl KaK CpEACTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh  pEecypcHble  MPOOJEeMBbl  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OWMOJOTUYECKUX 3HAHUM B IEIIX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHWMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEeNIbI0 TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYUYaAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
CUCTEeMa, Hay4yHbIH (paKT, MPUHLUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHUBEpCaJIbHbIE y4eOHble JeHcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIBHOM KOMIIETEHIMH OOY4YarolIMXCs; CIHOCOOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJbHBbIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJIOTMM Ha YypOBHE CpPEAHETO  OOIIETO
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yIeOHBIC ICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
NEeHUCTBHS, PETYJISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
eI TEIIBHOCTb.

MeranpeaMeTHble pe3yJbTaThl OCBOSHHS IPOTPAMMbl CpPEIHET0 OOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCITOJIB30BaTh TNMPU OCBOCHUM 3HAHUW MPUEMBI JIOTHYCCKOT'O MBIIIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIPENENATh 1IeN JCATEILHOCTH, 3aJaBas IlapaMeTphl W KPUTEPUU UX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKkKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIABICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH MOCICACTBUH JACATEIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-HCCIICI0BATEIBCKON U MPOCKTHOM JCATCIBHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HMHTEPIpPETAlMK, NPEOOPa30BAHWI0 M TPUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh M (OPMYIUpOBaTh COOCTBEHHBIE 3a/layd B 00pa30BaTEILHOM
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN TMOUCK TIEPEHOCa CPEACTB U CIIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMYCKAIONNE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHeTe), aHaIM3UpOBaTh



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaALUU, HEOOXOIUMON ISl BBIMIOJHEHUS YYEOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYECKUE 3HAKU W CUMBOJIBI, (OpMYIbI, aOOpeBHATypy, HOMEHKIATYDY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layu, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA APYTHX yYaCTHHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIIOIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYATHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJBI COBMECTHBIX JEUCTBUU C Y4ETOM OOIIHX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJIATh TMO3UTUBHOE CTPATETMUYECKOE IIOBEJCHHE B Pa3JIMYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMUHBIX MPEIOUTEHUN;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWW, TIOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEUCTBUA M MBICIUTEIBHBIX MPOLECCOB, HMX PE3YyIAbTATOB H
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEeATEIIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YeIoBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crenuduyeckue g OMOJOTHH HAyYHbIC 3HAHUS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI IO
rojiaMm U3y4eHHUsI.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB TMPUPOABI W  PEHIeHUH TPoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJNAIMs, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICTIICHUSI, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOUN U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIECTOUYHBIX M MHOTOKIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLecCOB: 0OMeHa BellecTB (MEeTadoIM3M), MPEeBpPALIEHUsI YHEPTUU, OPOKEHMS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pa3MHOKEHUSI,  WHIUBUAYAJIbHOTO  pa3BUTHs  opraHu3Ma  (OHTOreHe3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEX]y OpPraHOMJAMH KJIETKH W HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
OpraHaMd W CHCTEMaM{ OpTraHOB y pPAaCTCHHMU, >KMBOTHBIX M YEJIOBEKAa M HX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY STallaMH
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTAHUS;

YMEHHE BBISIBIIATH OTIUYHUTEIbHBIC TPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYECKUE 3aa4, BBISBIATh IPUUYUHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
nmpaBuia mpu padbore ¢ ydeOHBIM U JIabOpaTOPHBIM 000pPYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, TPOBEPATh MX IKCIECPUMEHTAIHLHBIMU
cpeacTBamu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIE
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
myOMUYHO  TPEACTaBIATH  MOJNYYCHHBIC  Pe3ylbTaThl HAa  yUYEHUUYECKUX
KOH(DEpEeHIHSX;

YMEHHE OLIEHUBAaTh JTUYECKUE AaCMEKTbl COBPEMEHHBIX HCCIICJOBAHUN B
obmactu  OuonorMd M MEAMIMHBI  (KJIOHHPOBAaHHME,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANPaBICHHOE M3MEHEHHWE T€HOMa M CO3JaHHME TPAaHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO3SICTBA, MUIIEBONM MPOMBIILICHHOCTH, YIUIYOIsSTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI ydueOHOro mpenmera «buonorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAaHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEeYecTBa, a TakKe B PEHIEHHWH BONPOCOB PalMOHAIBHOTO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHUCTEMOW OMOJOTrMYECKHMX 3HaHWM, KOTOpas BKIIOYAECT
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS IBOJIOLUU), YUECHUS
(A. H. CeBeprioBa — 0 myTsSIX U HampapieHusx 3Boyronuu, B.W. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMHM  METOJIaMM  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BUIOB, OHOTEOIEHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOMTaHUs, YepeAOBaHUsl HaIpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY [MPOIECCAMHU HBOJIIOLUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, a0MOTHYECKMX U OMOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTEIbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT0o00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIMOJHATH JIA0OpATOpPHBIE M MPAKTHYECKHUE PadOThI, COOIIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpeacTBamMu, (GOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIICCTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUHU O MPOUCXOXKIECHUH KU3HU, YEIOBEKa
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpPeaOoTBpAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TPUPOIOIIOIH30BAHUS, MEIUIIHHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYecKoro 00pa3oBaHUsl B OPraHU3AIMIX CPEAHETO MPO(ECCHOHATBHOTO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
DJIEeKTPOHHbIE
Nen/m | HaumeHoBaHUe Pa3/1ejiOB H TeM MPOTrPaMMbI KoaunuecTBo (unpporbic)
4ACOB o0pa3oBarteib
HbI€ Pecypchl
1 buonorus kak Hayka
2 JKuBbIE CHCTEMBI M UX H3YYCHHE
3 Buosorus kieTku
4 XvMHYeCcKasi OpraHu3aIysl KICTKH 10
) Crpoenue u GyHKINU KIETKU 8
6 OOMeH BellecTB U NpeBpallleHue SHEPTUN B 9
KJIETKE
7 HacnencrBennas nndopmanust u peanusanus e€ B 9
KJIETKE
8 JKu3HEeHHBIN UK KISTKH 6
9 CtpoeHrie U GYHKIIMH OPTaHU3MOB 17
10 Pa3mMHOKeHNe 1 pa3BUTHE OPraHU3MOB 8
1 I'eneTuka — HayKka O HACIEACTBEHHOCTH U 5
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6
14 I'eneruka yenoBeka 3
15 Cenekuus opraHu3MOB 4
16 buotexHonorus u CHHTETHYECKAsE OUOJIOTHS 4
17 PezepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

DJIEeKTPOHHbIE
Koauyecr
(uudpossbie)
Nen/m | HaumeHoBaHUe Pa3/1ejiOB H T€M MPOTrPaMMbI BO 4aCOB
o0pa3zoBaTe/ibHbI
e pecypcsl
1 3aporKIeHNE U Pa3BUTHE BOJTIOIIMOHHBIX 4
MpeCTaBICHUN B OMOJIOTUH
2 MukposBontonus U €€ pe3yabTaTbl 14
3 Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
4 [IpoucxoxxaeHue u pa3BUTHE )KU3HU Ha 3eMJie 15
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10
DKOJIOTHS — HayKa O B3aWMOOTHOIICHHUSX
6 OpPraHW3MOB M HAJIOPTaHU3MEHHBIX CUCTEM C 3
OKpYyKarollen cpenon
OpraHu3Mmel 1 cpefia 0OUTaHHS
DKOJIOTHS BUAOB U TOMYJISIIAN
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE CUCTEMBI 12
10 buocdepa — rmobanpHas 3KocucTEMa
11 UenoBek u OKpyxaromias cpeaa
12 PezepBHoe Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
DJIEeKTPOHH
Koy bl
Ne Mara uudposbie
Tema ypoka eCTBO
n/n U3y4eHHs o0pa3oBarte
4yacos
JIbHbIE
pecypcsl
1 Buostorus kak KOMITJIEKCHAs HayKa M KaK 4acTh 1
COBPEMEHHOTO OO0IIeCTBa
JKuBble crcTeMBI M X CBOWCTBA 1
YpoBHEBas OpraHu3anys )KUBbIX CHCTEM
4 HcTopust OTKPHITHS ¥ U3YYEHUS KIIETKH. 1
Kiterounas teopust
MeTo 16l MONEKYISIPHOM U KJIIETOYHOM OMOJIOTHH.
[Ipaktudeckas padora «/3ydeHnue MeTo10B
5 KJIETOUHOM OmoJioruu (Xxpomartorpadus, 1
anekTpodopes, tuddepeHnrnanbHoe
uentpudyruposanue, [11{P)»
6 XUMHUUYECKUI cOCTaB KIETKH 1
7 MuHepanbHbI€ BEIECTBa KIETKHU, UX 1
OuosioruuecKasi pojb
Opranuueckue BelecTBa KIETKH — OEJIKH.
8 JlaGopaTtopHnas pabota «OO0HapykeHUE OCIKOB C 1
MIOMOIIIbIO KAYECTBEHHBIX PEAKLIUI»
9 CaoiicTBa, knaccuukaius U GyHKIIUN OCIIKOB
10 Opranuueckue BelecTBa KJIETKU — YIJIEBO/IbI
11 Opranuyeckue BellecTBa KIETKU — JIMIIH/IbI
Hyxneunossie kucnotsl. IHK nu PHK.
12 JIaGoparopHas pabota «VccienoBanue 1
HYKJICMHOBBIX KUCIIOT, BBIJICIIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY
13 Crpoenue u pynkuuu ATO. [Ipyrue 1
Hykneosuarpudocdars (HTD)
14 CexBenupoBanue /JHK. Metoasl reHOMUKH, 1
TPAHCKPUIITOMHUKH, TPOTEOMHKH
15 Mertomp! CTPYKTYpHOU OHOJIOTHH
16 Tuns! knetok. [IpokaproTnyueckas KieTka 1
17 CrpoeHune syKapuOTHYECKOM KIIETKH.




[Ipaktudeckas padora «M3ydueHue cBONCTB
KJICTOYHON MEeMOpaHbD»

18 [ToBepXHOCTHBIN annapar KIE€TKH 1
OnnomeMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTtuyeckas padora «M3ydeHue IBUKCHUS 1
UTOIUIa3MbI B PACTUTEIIBHBIX KIETKAX)
[TosryaBTOHOMHBIE OPTraHOUIBI KIICTKH:

20 MUTOXOHAPUH, TacTHabL. JlaboparopHas padoTa 1
«MccnenoBanue mia3Moin3a U JAeria3Moin3a B
PaCTUTENLHBIX KIIETKAX)

21 HemeMmOpaHHble OpraHou bl KJIETKU 1

22 Crpoenue u QyHKIUU pa 1
CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK

23 aykapuoT. JlJaboparopras pabota «3yuenune 1
CTPOCHUS KIETOK Pa3IMYHBIX OPTaHU3MOBY
ACCHUMWIISIIIAS U TUCCUMUISIIHSI — J[BE CTOPOHBI
Mmerabonau3Ma. Tumbsl oOMeHa BEIECTB.

24 JlabopaTtopHnas pabota «3ydyeHue 1
KaTaJINTUYECKOW aKTUBHOCTH ()epPMEHTOB (HA
MpUMepe aMUIIa3bl MJIH KaTanasbl)»

DepMEHTAaTUBHBIN XapaKTep peaKUil KJIETOYHOTO

o5 MeTtabonu3ma. JlabopaTtopHas padbora «M3ydenne 1
(hepMEeHTaTUBHOTO pacUIeIIEHUs IEPOKCUAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX)

26 benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

27 ABTOTpOGHBII THII 0OMEHa BEIIECTB

28 doTtocuHTE3

29 XemocuHTe3. JJaboparopHas padota «CpaBHEHHE 1
poLeccoB (OTOCHUHTE3a U XEMOCHHTE3a»

AHa’poOHbBIE OpraHu3Mbl. Busl OposkeHus.

30 JlaboparopHas paboTa «CpaBHEHHE MPOLIECCOB 1
OpO>KEHUSI U ABIXaHUS»

31 AdpoOHBIE OpraHU3Mbl. JTAIbl SHEPTETUIECKOTO 1
oOMeHa

39 DOHeprusi MEMOpPaHHOTO IpaJIueHTa MPOTOHOB. 1
Cunte3 AT®: pabota npotoHHONH AT®-crHTa3bI

33 Peakuuun MatpuyHOro cuHTe3a 1

34 Tpanckpunuus — matpuusslii cuaTe3 PHK 1

35 Tpancisus u e€ 3transl 1

36 Koauposanue amunokucnot. Posis pudocom B 1




ouocuHTe3e OeKa

37 Opranu3zainys reHoMa y IpoKapuoT U 3yKapuoT

38 MoJtekylsipHbIE MEXaHU3MBbI SKCIIPECCHH T'€HOB Y
9yKapuoT
Bupycbl — BHeEKIeTOUHBIC (DOPMBI KU3HH U

39 oOnuraTHbie napa3uTel. [IpakTudeckas padora
«Co3anue MOJIeNIH BUPYCa

40 BI/Ip}ICHI)je 3a00JIeBaHUS YEIIOBEKA, )KUBOTHBIX,
pacTeHwmiA

41 HanorexHosornu B OMOJIOTUH U MEUIIMHE

42 JKu3HeHHBIN UKIT KJIETKHA

43 Matpuunsiii cunte3 JTHK

44 Xpomocowmsl. JIabopatopHas pabora «3yuenue
XpOMOCOM Ha TOTOBBIX MUKPOTIpENapaTax»

45 JleneHnne KIETKH — MHTO3
Tunsl kieTok. KapruoknHe3 U UTOKUHES.

46 JlabopaTtopHnas pabora «Habmoaenrne MuTo3a B
KJIETKaX KOHYMKA KOPEeIKa Jyka (Ha TOTOBBIX
MUKpOTpernaparax)»

47 Perynsnust >kM3HEHHOTO IUKJIA KJIETOK

48 Opraamus3M Kak eMHOE 11eJI0¢

49 Txanu pacrenuii. JlaboparopHas pabota
«M3yueHue TKaHe pacTeHUD)

50 TkaHu )KUBOTHBIX U yenoBeka. JlaboparopHas
paborta «3yueHue TkaHel )KHUBOTHBIX)
Opransl. Cuctemsl opranoB. JlabopartopHas

51 paborta «/3yueHrne opraHoB IIBETKOBOTO
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBM)KEHHE OpPraHU3MOB

54 [Iutranue opraHu3MoB

55 [IuTaHue MO3BOHOYHBIX KUBOTHBIX.
[TumeBaputenpHas cucTeMa 4eIoBeKa

56 JIpIXxaHue OpraHu3MOB

57 JIpIxaHKe MO3BOHOYHBIX )KMBOTHBIX U YETIOBEKA

58 TpancmopT BeliecTB y OpraHu3MoB

59 KpoBeHocHas cuctema mo3BOHOYHBIX )KUBOTHBIX U
YyenoBeKa

60 Brigenenue y opraHusmMoB




61

3amura y opraHusMoB

62 NMMyHHas cuctema yenoBeka

63 PaznpaxxuMocCTh U perynsinus y OpraHu3MoB

64 I'ymopainpHas peryasius 1 SHIOKPUHHAS CUCTEMa
KUBOTHBIX U YEIIOBEKA

65 ®opMBI pa3MHOXKEHHS OPTaHU3MOB

66 [TonoBoe pa3MHOKCHHE

67 Meiio3
I'amerorenes. OOpa3oBaHue U Pa3BUTHE TOJIOBBIX

68 kietok. JlabopaTopHas pabora «M3ydenue
CTPOCHUS TIOJIOBBIX KJIIETOK Ha TOTOBBIX
MUKpOIIperapaTaxj»

69 WuauBuyanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70 3akiazika OpraHoB M TKaHEH U3 3apOIBIIIEBBIX
JMCTKOB
Poct u pazButue xxuBoTHBIX. JlabopaTopHas

71 paboTta «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA
3apOJIBIIIEH TO3BOHOYHBIX KHUBOTHBIX)»
Pa3zmHoOXeHue 1 pa3BUTHE pACTCHUH.

72 JlabopaTtopHnas pabota «CTpoeHue OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

73 HcTopus cTaHOBNIEHUS U Pa3BUTHS TEHETUKH KaK
HayK1
OcCHOBHBIE IOHATHS U CUMBOJIbI T€HETHKHU.

74 JlaGopaTtopHnast padota «Jlpo3odriia kak 00bEeKT
TEHETUYECKUX UCCIIeIOBAHUI
3aKOHOMEPHOCTH HACJIEI0BaHUs TPU3HAKOB.

75 Mounorubpuanoe ckpemuBanue. [Ipakruueckas
pabota "U3ydyeHue pe3yapTaTOB MOHOTHOPUIHOTO
CKpeIUBaHus y 1po30duist"

76 [uTonoruyeckue 0CHOBBI MOHOTHOPHIHOTO
CKpEeIMBaHUS

77 Ananusupyroiiee ckpeniuBanue. Hemomnnoe
JOMHHUPOBAHHE
Jurubpunxoe ckpermuBanue. [IpakTuueckas

78 paboTa «M3ydyeHue pe3yabTaToB AUTHOPHIHOTO
CKPEIIUBAHUS Y IPO30(DUITBD»

79 [{uTonornyeckre OCHOBBI JUTHOPHIHOTO

CKpCUIMBAaHUA




80 CuerieHHOE HaClIeJJOBaHHE MTPU3HAKOB 1

81 XpOMOCOMHAasi TEOPUSI HACIEACTBEHHOCTH 1

82 I'eneruka mosa 1

83 ['eHoTHIT KaK 1IEIIOCTHAS CUCTEMA 1

84 ['eneT4eCKUit KOHTPOJIb PA3BUTHS PACTCHMUI, 1
YKUBOTHBIX U Y€JIOBEKa

85 N3MeHunBOCTh IPU3HAKOB. BUabl N3MEHUMBOCTH

86 MomdukannoHHas H3MEHYUBOCTh 1
BapranunoHHBIN psig U BapUallMOHHAs KpUBas.
JlabopaTtopHnast pabota «lccnenoBanue

87 3aKOHOMEPHOCTEH MOTU(PUKAITHOHHON 1
n3MeHYuBoCTH. [locTpoeHne BaprallmoHHOTO psijia
Y BApUALIMOHHOMN KPUBO»

88 I'enoTunuueckas n3meHunBoCcTh. KoMOMHaTHBHAS 1
M3MEHYUBOCTh
MyranuoHHas U3MEHUYUBOCTh. [IpakTnyeckas

89 pabota «Myranuu y Apo30(uisl (Ha TOTOBBIX 1
MUKpOTpernaparax)»

90 3aKOHOMEPHOCTU MYTAI[MOHHOTO ITpoIiecca. 1
ONUreHeTHKa U SITUTeHOMUKA

o1 I'enetuka yenoBeka. [IpakTuueckas pabora 1
«CocraByieHUE U aHAJIU3 POJAOCIOBHOW

92 Mertoapl MEIUIIMHCKON T'€HETUKHU 1
3HayeHNE MEIUIIMHCKON T€HETUKHU B

93 MPEAOTBPAIICHNUN U JICYCHUH T€HETHYECKUX 1
3a00JIeBaHMI YelloBeKa
OcHoBHble IOHATHS cenekiun. JlaboparopHas

94 pabota «/3ydeHue cCopToB KyIbTypHBIX PaCTCHUI 1
Y IOPOJI JOMAITHUX )KUBOTHBIX)

95 Mertoibl ceneKImoHHOM paboTel. JlaboparopHas 1
pabota «/3yueHre METOI0B CEJNEKIINH PACTCHUI»

96 JlocTrKeHHs CeNeKIUU PaCTEHUI U dKUBOTHBIX. 1
[IpakTuueckas pabota «[IpuBuBKa pacTeHuii»

97 CoxpaHeHue, U3y4eHHE U UCTIOJIb30BAHUE 1
TE€HETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka v OTPacib

98 npousBojacTBa. [IpakTuueckas padora «M3ydenue 1
00BEKTOB OMOTEXHOJIOT UM

99 OcCHOBHBIE HAIIPABJICHUS] CHAHTETUYECKOI 1

OHOJIOTUU




100 XpOMOCOMHAsI U TeHHAsI HH)KEHEpHUs 1
101 MemuuuHcKre OMOTEXHOJIOTHU 1
102 PesepBusiii ypok. [ToBTOpenue, 06001meHue, 1
cUCTeMaTU3alus 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

Ne
n/
n

Tema ypoka

KoaundecTrBO
JaCcOB

Jara
H3YYeHH
|

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchl

OpomouuonHas Teopus Y. Jlapsuna

JIBMKyIIMe CUIIbl SBOJIIOLIMY BUJIOB 110
Y. lapuny

Bbopn0ba 3a cymectBoBanue,
€CTECTBEHHbIN M UCKYCCTBEHHBIH OTOOD

DOopMUPOBAHUE CUHTETUYECKON TEOPHH
9BOJIIOLAA

DTanbl 3BOJIOLMOHHOTO TPOIIECCa:
MUKPOSBOJIIOLUS 1 MAKPOIBOJIFOIHS

[Tomynsanmst — seMeHTapHas €IMHUAIIA
DBOJIIOIUHN

3aK0H reHEeTHYECKOTo paBHOBecHs JIK.
Xapau, B. Baita6epra. Jlaboparopnas
pabota «BrIsBICHHE U3MEHUUBOCTH Y
0co0ell 0THOTO BHIA)»

DnemeHTapHbIe (PAKTOPHI IBOJIIOLUN

Dddext ocHoBaremns. Dpdexr
OYTBUIOYHOTO TOPJIBIIIKA

10

Murpauyu. M30a40uu nomysiuii:
reorpaduueckas, OnoJorundecKas

11

EcrecTBennslii 0oTO0p —
HaMpaBJIAIOMUN (HAKTOP IBOJIOLUU

12

[TonoBoii oTOOP

13

[Tpucnoco6IeHHOCTh OPraHU3MOB Kak
pe3yIbTaT MUKPOIBOJIFOIIHH.
JlaboparopHas pabota «/3yuenue
apoMOp(030B ¥ UAHOAAANTALIAN Y
PacTeHMI U KUBOTHBIX)

14

[Tpumeps! npucnocobaeHuit y
OpraHu3MoB: Mop(osiornyeckue,
¢uznosornyeckue, OMOXMMUYECKHE,
nosesieHueckue. Jlabopatopnas padora
«IIpucroco6neHust OpraHu3MoB U UX
OTHOCHTEIIbHAS 11e71€CO00Pa3HOCTH)»

15

Bun, ero kpurepuu u CTpyKTypa.




Jlaboparopuas pabota «CpaBHEeHHE
BHJIOB TI0 MOP(OJIOTHYECKOMY

KPUTEPUIO»

16 CrpykTypa BUaa

17 BunooOpa3oBanue Kak pe3ysibTar
MHKPO3BOJIIOLINN

18 CBs13b MUKPO3BOJIIOLUH U
SITHIEMHOJIOTUH
Makpo3BodtoLHS.

19 ITaneoHTOJIOrHUECKUE METOIBI
W3Y4YEHUS IBOJIOLIUN

20 buoreorpaduueckne MeTo1pl U3ydeHUs
DBOJIIOIUHN
OMOpHOJIOrMYecKHUe U CPABHUTEIBHO-

21 MOP(OJIOrHIeCKHE METO/Ibl U3yUEHHUSI
DBOJIIOIUHN
MonekynsipHO-T€HETUYECKHUE,

22 OMOXMMUYECKHE U MaTEMAaTHUYECKHE
METO/IbI U3yUEHUS IBOJIOIUH

23 OO6mIre 3aKOHOMEPHOCTH 3BOJTIOIIHHI

24 AnanTtuBHas paguanusi.
HepaBHOMEpPHOCTH TEMTIOB DBOJIIOIIMH

o5 HaydHple THTIOTE3bI MPOUCXOKICHUS
JKH3HM Ha 3eMJie

26 JloHay4yHbI€ pECTaBICHUS O
3apOXKACHUM KU3HU

97 OCHOBHBIE ATaIlbl HEOPraHUYECKOU
9BOJIIOLIUHN

28 ['unoTessl 3apoKACHUS KU3HH
Uctopus 3emiu 1 METOABI €€ U3yUCHHUS.

29 JlaboparopHas pabota «/3yuenue u
OIMMCAHHE MCKOITaEMBIX OCTATKOB
JPEBHUX OPraHU3MOB)»

30 HauanbHbie 3Tansl opraHnyecKoin
SBOJIIOIUN

31 DBOJIIOIHS DYKAPUOT
OCHOBHBIE ATAITbI YBOJIOLMHI

39 pacturensHOro Mupa. [Ipaktudeckas

paboTta «3yuenne ocobeHHOCTEH
CTPOEHHSI PACTEHU Pa3HBIX OTIEIIOBY




OCHOBHBIC ATaIIbI 9BOJIFOLIMH

33 KUBOTHOTO MHUPa
DBOJIOIHS )KUBOTHBIX. [IpakTrueckas

34 pabota «M3ydueHue ocoOeHHOCTEH
CTPOEHUS TIO3BOHOYHBIX KHUBOTHBIX)

35 PazButue xxu3HM Ha 3emMIie 1o Ipam U
Tepro1amMm

36 MaccoBble BEIMUPaHUS —
IKOJIOTHYECKHUE KPU3HCHI MPOIIIOTO

37 CoBpeMeHHBIH 3KOJOTHYECKUI KpU3HC,
€ro 0CoOEHHOCTH

38 CoBpeMeHHas cHcTeMa OPraHMYECKOTO
MIPOIILIOTO

39 OCHOBHBIE CUCTEMATUICCKUE TPYIIIIBI
OpPraHU3MOB

40 AHTpOIOJIOTHSI — HayKa O YeJOBEeKe

41 Pa3BuTHe npeacraBieHui o
MIPOUCXOXKICHUH YeJIOBEKA
Mecto yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «3yyeHune ocoOeHHOCTEH
CTpOEHUS CKeJIeTa YeJIOBEKa,
CBSI3aHHBIX C MPSIMOXO0XKICHUEM»

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a
CooTHolieHne OHOJIOTMYECKUX U

44 COIMaIBHBIX (haKTOPOB B
aHTpOIOreHe3e

45 OcCHOBHBIE CTaJMH AaHTPOTIOTEHE3a

46 [TaneoreneTrka u MajgeoreHOMHUKA

47 DBOJIOIHUS COBPEMEHHOTO YelloBEKa
UYenoseueckue pacsel. [IpakTudeckas

48 pabota «3ydueHne FKOJIOTHUECKUX
a/IanTaiui 4eJIoBeKay

49 MeXTUCIUTUTMHAPHBIE METOTBI
aAHTPOTIOJIOTUHI

50 3aposkIeHUE U Pa3BUTHE IKOJIOTUU
Mertoab! 3konoruu. JlabopatopHas

51 paboTa «M3yueHue MeTo10B
9KOJIOTMYECKUX MCCIEA0BAHMIDY

52 3HaueHNe SKOJOTUIECKIX 3HAHUHN st




YCJI0BCKa

53

Okonorndeckue haKkTopsl

54

AbuoTtnueckue paxkropsl. CBET Kak
sKoJIorndeckuii paxtop. JlaboparopHas
paboTa «BrIsiBJICHHE TPUCTIOCOOICHUI
OpPraHu3MOB K BIIUSTHHIO CBETa»

55

AbuoTtnueckue Qakropsl. Temmeparypa
KaK 3KOJIOTUICCKHUH (aKTop.
JlabopaTtopHas pabota «BrisiBieHne
MPUCTIOCOOIEHUIN OPraHu3MOB K
BIIMSTHHIO TEMIIEPATyphI»

56

Abuotnueckue ¢akropsl. BraxHocTh
KaK 3KOJIOTUYECKHH pakTop.
JlaGopaTtopHnast pabota
«AHaToMH4ecKre 0COOEHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57

Cpenpl 0OuTaHUS OPTaHU3MOB

58

buonornueckue puTMsl

59

XKuznennsle GopMbI OpraHU3MOB

60

buotndeckue dakTops

N

61

3HayeHne OMOTHYECKUX
B3aMMOJICCTBHI JI CYIIECTBOBAHUS
OpraHu3MOB B Cpe/ie OONTaHUs

62

DKOJIOTHYECKHE XapaKTCPUCTUKHU
TOITYJIAINH

63

OcHoBHBIE IOKa3aTeNIN MOMYJISIINN:
YHUCIIEHHOCTb, IUIOTHOCTb, BO3pACTHAs U
M0JIOBAsi CTPYKTYpa

64

OCHOBHBIE TTOKa3aTeIIN MOIyJIsIIUN:
POKIACMOCTD, IIPUPOCT, TEMII POCTA,
CMCPTHOCTDb, MUT'pALIHN

65

DKkonorudyeckas CTPYKTYpa MOITYJIAIUA

66

I[I/IHaMI/IKa MOIyJIsInuu 1 eé peryisanus

67

KpI/IBLIe pocCTa YUCJICHHOCTHU
OoMyJIAIHUU. KpI/IBBIe BBDKHWBAaHUA

68

DKosornyeckas HUIIA BUAA.
JIaGoparopHas paboTa
«IIpucnocobneHust ceMsiH pacTeHui K
pacceneHuio»

69

Bun xak cucrema nonyssnun




3aKOHOMEPHOCTH MOBEJCHUS U

70 MUTPALIUI 5KUBOTHBIX

71 Coo0r11ecTBO OpraHnu3MoB — OHOIICHO3

72 DKocucTeMa Kak OTKpbITasi cucTeMa

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHU
B 9KOCHCTEME

74 OcHOBHBIE TTOKA3aTENN SKOCUCTEMbI

75 DKOJIOTUYECKHE MUPaMUIbI

76 N3menenust cooO11iecTB — CyKIECCUH
[TpupoaHbIe 3KOCUCTEMBI. IKOCHCTEMBI

77 03€ep M peK. IKOCUCTEMBI MOpEe U
OKEaHOB

78 [IpupoaHbIE S5KOCUCTEMBI. DKOCUCTEMBI
TYHIp, JIECOB, CTEIEMN, MYCThIHb

79 AHTPOTIOTEHHBIC YKOCUCTEMBI
Ypboakocucremsl. [Ipaktuyeckas

80 pabota «M3y4eHHe U OTICaHHE
ypOO3KOCHUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMOIEUCTBUI
OpPraHU3MOB B KOCHUCTEMAX
MexaHn3Mbl BO3JICHCTBUSA 3arpsI3HEHU N

82 Pa3HbIX TUIIOB HAa CYyOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYISLUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapHas
000110uKa 3eMu

84 Yuenue B. U. Bepnaackoro o 6uocepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
onocdepsl

86 KpyroBopoTsl BeriecTs u
OMOre€OXMMHUYECKHUE IUKITBI

87 3oHasbHOCTH Ouochepsl. OCHOBHbIE
OMOMBI CyIIN

88 YcroitunBocTh 6GMochepsl

89 DKOJIOTUYECKHE KPUZHUCHI H X
MIPUYUHBI

90 BosneiicTBue yenoBeka Ha Ouochepy

o1 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA

pPaCTUTENBHBIN U )KUBOTHBIN MU




92 Oxpana npupob! 1

93 OCHOBHBIE IPUHIUIIBI YCTOHYUBOTO 1
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO,IBI
PanmonaibHOE PUPOIOTIOIB30BAHHE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 O00061IeHNE 110 TEME 1
«MUKPO3BOJIIONUS U €€ Pe3yIbTaThDy

96 O6006menue mo Teme «MaKkpOodIBOTIOLUS 1
" €€ pe3yNnbTaTbD»

97 O6006mmenue mo Teme «IIpoucxoxaeHue 1
U pa3BUTHE KU3HU Ha 3eMIie»

98 O6006menue mo Teme «IIpoucxoxaeHue 1
YeJIoBeKa — aHTPOITOTCHE3)
O06o00menue no TeMe «IKOJOTHS —

99 HayKa O B3aMMOOTHOIICHUSX 1
OpPTaHU3MOB»

100 O6006mmenue mo Teme «OpraHu3Mbl U 1
cpena oOuTaHUs

101 O06001enue 1Mo TeMe «IDKOJIOrUs BUIOB 1
U TOMYJISIAN

102 O606menue mo teme «brocdepa — 1
riao0anabHast DKOCHCTEMay

OBUIEE KOJIMYECTBO YACOB I10 102
ITPOI'PAMME
MwuvHrasosa DN e e pecnyts Taapean (Tamapera o Tapuitoss
A.14, title=[npektop, o=MYHULINMANbHOE ABTOHOMHOE

['ynbcym

[ymepoBHa

OBLIEOBPA30BATE/IbHOE YYPEXIEHWE "CPEAHAA
OBLUEOBPA30BATE/IbHAA LUKONA N10 C YTJTYBNEHHBIM U3YHEHVEM
OTAEMbHbIX NPEAMETOB" I AIbMETbEBCKA PECMYBJIMKA TATAPCTAH,
1.2.643.100.3=120B3034393533393534363033,
1.2.643.3.131.1.1=120C313634343130393836363033,
email=buh.soch10@mail.ru, givenName=ynbcym l'ymeposHa,
sn=MuHra3oBa, cn=MuHra3sosa l'ynbcym l'ymeposHa
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