PaGouas nporpamma no yueo0Homy npeamery «buoJsiorus
(yriay0JieHHbIH YPOBEHB)

COJIEPKXAHUE OBYUEHUASA

OdenepanpHas pabouasi mporpamma Mo yueOHomy mnpeamety «buomorusy»
(yrnyOneHHbld  ypoBeHb) (mpeameTHas  obnacth  «EcTecTBEeHHO-HAy4YHBIE
npeaMeTh») (Jajiee COOTBETCTBEHHO - MporpamMma IO OWOJIOTHU, OMOJIOTHS)
BKJIFOYAET COJCp)KaHWE OOy4YeHUs, TUTAHUPYEMBbIE pEe3yiabTaThl OCBOCHUS
IIPOTPaMMBI 110 OHMOJIOTHH.

10 KJIACC

Conepxanue mporpamMMbl, BBIICIEHHOE KYPCUBOM, HE BXOIAUT B MPOBEPKY
rocyaapcTBeHHOU nutoroBoit arrectamuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHas Ouojorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BuUTHUs
Owonornu.  buomormdeckue  HAYKH W HM3yYaeMble HMH  MPOOJIEMEI.
@yHAaMEeHTalbHbIEe, NPUKIAIHBIE M TOUCKOBBIE HAy4YHbIE HCCIEIOBAaHUS B
OHOJIOTHH.

3HayeHue OWoJOTHH B (DOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. IIpodeccun, cszanHbie ¢ Ouosnoruedd. 3Ha4YeHHWE OWOJIOTHUU B
MPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIOULHUHE, CEJIbCKOM XO35UCTBE,
IPOMBILIJIEHHOCTH, OXPaHE MPUPOBI.

JdemoHcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBuH,
VY. I'apsen, I'. Mennens, B. . Bepuanckuu, U. 11. [Tanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuiel U cxembl: «CBsi3b OMOJIOTMM C JIPYTUMH Haykammuy», «Cucrema
OMONIOrMUYECKUX HAYKY.

Tema 2. 7KuBble cUCTEMbI U HX U3y4YeHHUE

XKupble cuctemMbl Kak mnpeaMeT u3ydeHus Ouosornu. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XHWMHYECKOTO COCTaBa, JHUCKPETHOCTh U IEJIOCTHOCTb,
CIOXHOCTh M YIOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAaMOOpPTaHU3aLWs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYMBOCTD, POCT U Pa3BUTHE.

YpoBHH OpraHu3alyi JKUBBIX CHCTEM: MOJEKYJSPHBIN, KIECTOYHBIM,
TKAHEBBIN, OPTaHU3MEHHBIMN, MOIYJISIUUOHHO-BUI0BOM, DKOCHUCTEMHBIN
(Ouoreonenotuueckuii), oOuocdepusiii. Ilporeccol, mnpoucxonsdue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >XKUBOTO. JKu3HB Kak (opma CylecTBOBaHUS
Marepuu. Hayku, nzydaroiiye )KuBble CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALINH.

N3yuyenue xuBbIX cucTeM. Metoasl Ouonornyeckord Hayku. HaGmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanus3. llonarue o 3aBucumMon u



HE3aBUCUMOM TmiepemeHHOU. IlnanupoBanme »skcnepumenta. IlocranHoBka u
npoBepka runote3. Hynepast runotes3a. [lonstue BBIOOpPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3yinbTaToB. [IpyUuMHBI WCKaXXE€HUS PE3yJbTaTOB »JKcrepumeHTta. [lonsitue
CTaTHCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmunbelr u cxembl: «OCHOBHBIE TpPHU3HAKU JKU3HW», «bHoJornueckue
cucrteMbl», «CBOWCTBAa JKUBOW MATEpUM», «YPOBHU OPraHU3alMM KUBOMN
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU JKUBOTHBIX», «CHUCTEMBI
OpraHoOB YEJIOBEUECKOro opraHuszma», «buoreonenos», «buochepar, «Metoasl
M3y4E€HUs )KUBOU IPUPOJBD».

OGopynoBanue:  jabopaTopHoe  OOOpyJOBaHHME  JJisI  TIPOBEACHUS
HaOIOICHUH, U3MEPEHUI, SKCTICPUMEHTOB.

IIpakTnueckas padora «lcrnonp30oBaHuEe pa3auYHBIX METONOB MpPH
W3YyYECHUHU JKUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knerka — cTpykTypHO-(pyHKIIMOHANbHAS €AMHHIIA KUBOTO. Mcropus
oTKphITHS KiIeTKU. PaboTel P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHOM KIIETOUHOMN
TEOPHUH.

MeTtonbl  MONEKYJSIpHOM W KJIETOYHOW  OMOJIOTMH:  MHKPOCKOTIHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, auddepeHnnanTLHOe
HeHTpuyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanHvix
K1emokK. DIEeKTpoHHass MUkpockonus. Kougoxanvuas muxpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. lIneinen, P. Bupxos, K. M.
bap.

Tabnuiel u cxembl: «CBETOBOM MHUKPOCKOIDY, « DIEKTPOHHBIM MUKPOCKOID,
«HcTopus pa3BUTHS METOLOB MUKPOCKOTIUIY.

OGopynoBaHHMe: CBETOBOM MHUKPOCKOI, MHUKpOIpEnapaTbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBLHBIX KIIETOK.

IpakTuueckas padora «l3yueHne MeETONOB KJIETOYHON OUOIOTHH
(xpomarorpadus, amexrpodopes, audbdepeHuaIbHoe IEeHTPUGYTUpOBaHUE,
[TLIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHUYECKHM COCTAB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bonma u e€ ponp Kak pacTBOPUTENS, pEAareHTa, y4yacTHE B CTPYKTYpHpPOBAHUU



KJIETKH, TETUIOPETyJsiiui. MuHepalbHbIe BEIIECTBA KIIETKH, UX OMOJOTHYECKas
poib. PoJjib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BelIECTBAa KIETKU. buosorndyeckue mnoiumepsl. benkn.
AMUHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil Mosiekybl. [lepBuyHas
CTpyKTypa Oenka, MenTHaHas CBs3b. BTopuuHas, TpeTU4HAas, YETBEPTHUUHAS
cTpyktypbl. Jlenatypauus. CoiictBa OenkoB. Kiaccudukanuss — OGenkos.
buonornyeckue GpyHkiuun 0enkoB. [Ipuonsi.

YrneBoasl. MoHOCaxapuabl, TUCAXAPUIbI, OJIUTOCAXAPUIBI U MOJIUCAXAPUIBI.
O0mwmifi TUTaH CTPOGHHUS W (PUBMKO-XMMHUYECKHME CBOWCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMM yTIII€BOIOB.

Jlumuael. 'mapodunsHo-ruapododHbIe cBoiicTBa. Knaccudukanus aunuaos.
Tpurnunepunsl, Qochoaunuasl, BOCKU, CTepouibl. buonormyeckue (QyHKIMH
aunuaoB. O0IIre cBOMCTBAa OMOIOTHYSCKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. [JHK u PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxkneotunpl. [lpunnun kommiementapHoctu. I[lpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupaiib. MecToHaxoxaeHue u omonorndeckne ¢yukmun JJHK.
Bunsl PHK. ®yukuuu PHK B kietke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moiiekyie ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. [lpyeue wykaneozuompugocpamer (HT®P). CexBenupopanue JHK.
Memoowl cenomuxu, mpancKpunmomMuKu, nPomeoMuKu.

CrpykrypHas Ouosorus: OMOXMMHUUYECKHE U OMO(pU3UYECKHE HCCIIeI0BaHUs
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuOMOnekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUi 6UOMONEKYN U ux Komniekcos. Komnviomepnuiii ousaiin u
OpeaHuyecKuil CuHme3 OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toptpersr: JI. [Tomunr, dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®paHknuH,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHue XMMHUYECKHX JJIEMEHTOB B  HEXKHBOU
npupone», «PacnpeneineHne XuMHIECKUX DJIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuiel 1 cxembl: «llepuoguyeckass TabauIa XUMHUYECKUX BJIEMEHTOBY,
«CtpoeHue MoJeKyJibl BOJb», «BemecTtBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbl  Oenka», «CTpyKTypbl O€IKOBOM MOJEKyIbl», «CTpoeHHe MOJEKy
yriieBooB», «CTpoeHne MOJIeKyn JIMnuaoBy, «HyKIeMHOBBIE KHCIOTBI»,
«Crpoenue Monekyasl ATOy.

O6opynoBaHue: XUMHAYECKAs MIOCY1a U 000PYI0BaHUE.

JlabopaTtopnas padora «Ob6HapyxeHHEe OETKOB C TOMOUIBI0 KaueCTBEHHBIX
peaKuii».



JlaGopaTopnass  padora  «JccrmemoBaHWe — HYKJIEHHOBBIX  KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue u QyHKIUH KJIETKH

Tunbl KJIETOK: JyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHUS KIETKU.

Crtpoenue npokapuoTHueckoi kineTku. Kietounas creHka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOeHMsI TeTepoTpoHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MECTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u byHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (ruiazmanemma).  CTpyKTypa —IUTa3MaTHYECKOM
MeMOpanbl. TpaHcropT BewIecTB yepe3 IIa3MaTUYECKyl0 MEMOpaHy: MacCUBHBIN
(muddy3us, obneruénnas aud@ysus), aKTUBHBIM (NEPBUUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomymponunaemocts wMemOpanbl. PaGora HaTpwmii-
KaJJMEeBOr0 Hacoca. DHAOLMTO3: MUHOUUTO3, (haronuTo3. DK3ouuto3. Kierounas
cteHka. CTpykTypa U GYHKIIUU KJIETOYHOW CTEHKH pacTeHUH, TpuOOB.

Hurtonna3ma. [{uto3one. LluTtockener. [IBmxenne nurormiazMbl. OpraHouasl
kietkn. OJHOMEMOpaHHBIE OpPraHOWABl KIETKH: JHAOIIa3MaTU4YeCKas CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHue W (yHKIHH. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyIsPHOTO PETHKYJIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHysisipHBIA)  SHIAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus b6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvodxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyosn pactutenbHbIX Ki1eToK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KIETKU:  MUTOXOHJAPUM,  IJIACTHUIBI.
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumobuoeenes (K.C. Mepeosickosckui,
JI. Mapeynuc). Ctpoernre u (yHKIIMM MUTOXOHIpUM u 1actull. llepBuunsle,
BTOPUYHBIE M  CJIOXHbIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIMX  AYKApHOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouabl kiaetku CTpoeHuEe U (QPYHKIIMU HEMEMOpPaHHBIX
OpraHOHUI0B KJIETKH. PuGocoMsl. LIpomesicymounvie Gunamenmai.
MukpodunameHTel. Axkmunogvle Muxkpoguiamenmol. MBpIIIEUHbIE  KIIETKU.
Axmunogvle KOMnOHeHmbl Hemblueunblx Kiemok. MukporpyOouku. Kierounsrii
nentp. CTpoeHHe | JABUKEHUE KIYTUKOB M pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompyodoukamu. MomopHvie 6enku.

SAnpo. Obonouka siapa, XpOMaTHH, KapuoIia3Ma, SIPBIIIKA, UX CTPOCHHUE H
bynkuuu. Snepubiii OenkoBbIi MaTpukc. lIpocTpaHCTBEHHOE pacHONIOKEHHE
XpOMOCOM B HUHTEp(pa3HOM sflpe. Iyxpomamun u cemepoxpomamunr. benku



XpOMaTHHA — THUCTOHBI. Jlunamuka sdepHol o060a0uKu 6 mumose. AHoephbiil
Mpancnopm.

Kinerounsie BkimtoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu

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

Tabmuupl u cxeMbl: «CTpoeHHE SYKapUOTHUECKOW KIEeTKn», «CrpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHMe  pacTUTENbHOM  KIETKM», «CrpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHne NpOKapHUOTUUECKON KIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPONpPENnapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopHass pabGora «l3ydyeHue CTpO€HHS KJIETOK Pa3IUYHBIX
OpraHU3MOB.

IIpakTnuyeckasi padora «l3yueHrne cBOMCTB KJIETOUYHON MeMOpaHbD.

JlabopaTtopnass padora «lccinenoBaHue IIa3mMoJiM3a W JETUIA3MOJIM3A B
PACTUTENBHBIX KIETKAX).

IlpakTnueckass  paGora  «l3ydenwe  [BMKEHUS  UUTOIUIA3Mbl B
PACTUTENBbHBIX KIIETKaX».

Tema 6. O0OMeH BelecTB M NpPeBpalleHHe JHEPTUHU B KJIeTKe

AcCUMWIALINS U TUCCUMWISLIMS — JIBE CTOPOHBI MeTabonu3ma. Tumnsl oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepoTpoHBINA. YUacTue KHUCIOpoJIa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrneueHue KkieTku: mpespamienue ATD B
oOMeHHBIX Tporeccax. DOepMEeHTaTUBHBIA XapakTep peakiuid KJIECTOYHOTO
Metabonuzma. DepMeHTh, HUX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsl. OTnnuus pepMEeHTOB OT HEOPraHWYECKUX KaTaiau3aTopoB. beiku-
aKTUBATOPhl M OEJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3NMYHbIX (PAKTOPOB.

IlepBuuHBId CHUHTE3 OPraHUYECKHX BEHIECTB B KieTKe. DOTOCUHTES.
Anoxcueennvlll U okcuceHuwlli pomocunmes y o6axkmepuii. Ceemocodbuparowjue
nueMeHmul U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MpoOLECCE
¢dotocunreza. CeroBasi U TeMHOBast (pa3pl. Domoovixanue, Cs., Cy. u CAM-munuv
¢omocunmesa. IIpoyKTUBHOCTh (pOoTOCHMHTE3a. BiusHue pa3nuuHbIX (PaKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHHTES. Paznoob6pasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPULUPYIOIIKE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOJHbIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Buaesl Opoxenus. [IpomykTbl OposkeHHS W HX
UCIIOJIb30BAaHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTENH OOJIE3HEH.



AspoOHbIE OpraHU3MBI. Oranbl HYHEPTETUYECKOIO oOMeHa.
[ToarotoBuTenbHbIN ATan. [ THMKOIN3 — OECKUCTOPOIHOE PACHICTNICHUE TIIFOKO3bI.

buonorudeckoe okuciaeHue, WM KJIECTOYHOE JbiXaHue. Pojb MUTOXOHApUIA B
npoiieccax ouosioruyeckoro okucieHus. [uknuueckue peakiuu. OKUCIUTEILHOE
bochopunupoBanue. Iuepeus memopanHoz2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cumnmasei. IlpeumyinecTBa a’poOHOTO IyTH
oOMeHa BellecTB nepea aHadpoOHbIM. D(PGHEeKTUBHOCTh SJHEPTreTUUECKOro 0OMeHa.

JlemoHCcTpanumn

[Moptpersi: Jx. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenprapar, I[1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel u cxeMbl: «DOTOCUHTE3Y», « IHEPreTUUECKUM 00MeH», «buocuHTe3
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpPYyJOBaHUE I MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTropnass padora «l3ydeHue  KATAWIMTUYECKONM  AKTHUBHOCTH
(hepMeHTOB (Ha MpUMEPE aMuUJIa3bl MU KaTalla3bl)y.

Jlabopatopnass pabGora «/3yueHue (HEepMEHTATUBHOTO PpaCIICIIICHUS
NEPOKCH/IA BOJOPOAA B PACTUTEIBHBIX U KUBOTHBIX KIJIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB (OTOCHMHTE3a |
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEHHE IMPOIECCOB OPOKCHUS U JBIXAHH.

Tema 7. Hacaencreennass uH(popManus U peaju3anus eé B KieTKe

Peakuun mMarpuuHoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOIO CHHTEe3a. Peanusanus HaciaeacTBeHHOW MHpopMauuu. ['eHeTnueckuit
KOJ, ero cBoucTtBa. TpaHckpuniusa — Marpuulblii cuHTe3 PHK. IIpuHumns
TPAHCKPUIIIUU: KOMILJIEMEHTAPHOCTh, AHTUNAPAILIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 ayxapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancnsuusa u e€ 3tanbl. Yyactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnous OuocuuTeza Oenka. KoawpoBanue amuHOkucioT. Poms pubocom B
OouocuHTe3e Oemnka.

Coepemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepona (®. XKako6, XK. Mano). Moaekyisapuvle Mexanuzmvl SKCNPeCCul 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomol ceHog. Perymsius oOMeHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycol — HekseTouHble () OPMBI KU3HU U O0JUTaTHBIEC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasda.



BupycHble 3a001eBaHus 4enoBeka, kUBOTHBIX, pacteHu. CIIM, COVID-
19, coumanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayusa u ananus 6oavuux maccusos («bigdata»)
CMPYKMYpPHbIX Ouonocuyeckux oanHvlx. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ipoepammupyemole pynkyuu d6enxos. Cnocobvl 00cCmagKu 1eKapcms.

JdeMoHcTpanuu

[Toptpetsl: H. K. Konbuos, /. Y. IBaHOBCKUI.

Tabmuuel n cxembl: «buocunTes Oenka», «l'eHeTnueckuil koa», «Bupyce»,
«bakrepuodarm.

IIpakTnueckas padora «Co3nanue MOAEIH BUPYCA.

Tema 8. 7ZKu3HeHHbI HUKJ KICTKH

Knerounsrii 1uki, ero mnepuoiasl u peryisius. WMurepdasza u MUTO3.
OcobeHHOCTH MpOLECCOB, MpoTeKaromux B uHTepdasze. [loaroroBka KiIeTku K
neneHuto.  IlpecuHtreTndeckuii  (MOCTMUTOTHYECKHH), CHUHTETHYECKUM U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) IEPHOIbI UHTEP(DA3BI.

Marpuunbiii cunre3 JIHK — permmukanusa. [Ipuauuner perumkannn JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTHUIAPAJUIEIbHOCTbD.
Mexanusm perukanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Ternomepsl u
TemomMepaza. XpPOMOCOMHBIM HaOOp KJIETKM — KapuoTun. JUruiouaHeldi u
rariouaHblid  HaOOpbl  XpoMOcoM. ['omosornuHbie  XpomocoMbl. llosoBbIe
XPOMOCOMBI.

Jlenenue knetkn — MUTO3. CTaguuM MUTO3a W MPOUCXOASIIME B HHX
npornecchl. Tunel muto3a. KapuoknHe3 u HUTOKMHE3. bHosorndyeckoe 3Ha4eHUE
MHTO3a.

Perynsuusa mMuToTHYECKOro IMKIA KJIeTKH. [Iporpammupyemasi KiieToyHas
rubenp — anomnTos.

Knerounoe sapo, XpoMocoMmbl, (DyHKIMOHAJbHasi TeHOMHKA. Mexanusmol
npoaughepayuu, ouggepenyuposku, cmapenus u eubenu kKiemox. «Lugposas
K1emKkay — ououngopmamuyeckue mooenu QyHKYuoOHUpOoBaHus KIemKu.

JdeMoHcTpanuu

Tabmuibel 1 cxembl: «OKU3HEHHBINM MUK KIeTKU», «Murtos», «CtpoeHue
xpomocom», «Perumkanus [JHK».

ObopynoBaHue: CBETOBOII MUKPOCKOII, MUKpoTipenapathl: «MUTO03 B KJIETKax
KOpEUIKA JTyKa».

JlaGopaTropnass  paGora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKPOIIPENIapaTaxy.

JlabopaTtopHnasi padora «HabmroneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOTpenapaTax)y.

Tema 9. CTpoenue u QyHKIUM OPraHU3MOB



buonornueckoe pazHooOpa3zue OPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOT'OKJIETOYHbBIE OPTaHU3MBI.

OcoOEHHOCTM ~ CTPOEHHUS U JKU3HENEATENbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TIPUOBI, OJHOKJIETOYHBIE
BOJOPOCIH, APyrue NpoTUCThl. KoJIOHHaIbHBIE OPTaHU3MBI.

B3auMocBsA3p 4acTei MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbsl HU
cucteMbl opraHoB. OpraHusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEH: o0Opa3oBaTelbHAs,
MOKPOBHAs, TMPOBOJMAIIAS, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTPOEHUS,
(GyHKUUN U paclofioKEeHHs TKAaHEH B OpraHax pacTEeHUM.

TkaHW KMBOTHBIX M YEJIOBEKA. THIIBI KMBOTHBIX TKAHEHU: SMUTENHAIbHAS,
COEIMHUTENbHASA, MbllIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QYHKUUU H
PacmoJIOKEHUSI TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHblE M T'€HEpaTUBHbIE OpraHbl pacTeHuid. OpraHbel u
CUCTEMBI OPTraHOB KMBOTHBIX U yenoBeka. DyHKIMN OPTraHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuit. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEIUHEHUS KOCTEN.

JIBr>KeHWe  OpraHu3MOB.  JIBWJKEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
aME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHHIA:
TPONU3MBl M HACTUU. J[BM)KEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKa:
MblleyHasi cuctema. Pednexc. CkeneTHbie MBIIIIIBI U UX padoTa.

[Iutanue opranusmoB. [loryomenne BOABI, YIVIEKUCIOTO Ta3a W
MHHEPAJIbHBIX BEIIECTB pacTeHUsAMM. lIuTaHne xMBOTHBIX. BHyTpHmonoctHoe u
BHYTPUKIIETOUHOE TMuIleBapeHue. [IuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENbI
NUILIEBApUTEIbHOTO Tpakra. IlumesapurensHble xenes3wl. [lumeBapurenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactrenuil. Jlpixanue >kxuBoTHbIX. {udysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTenbHasi IOBEPXHOCTb.
XKabeprnoe u né€royHoe apixaHue. J[pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHas CHCTEMa 4YelnoBeKa. MexaHnW3M BEHTWIALHMM JIETKUX y ITHLl U
MieKonuTaromux. Perymsimus apixanus. J{prxarenbHbie 00BEMBI.

TpaHcnopT BeLIECTB y OpPraHU3MOB. TPaHCIOPTHBIE CUCTEMbI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTtemMa IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpaieHus. OBOIIOIUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHCTEMbI IMO3BOHOYHBIX XKUBOTHBIX. PaboTa
cepla v €€ peryJsiuus.



Beinenenue y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
KUBOTHBIX. CoKparurenpHble Bakyond. Opranbel BbaeneHus. DuibTpanus,
CeKpelnusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPIaHOB BBIJEICHUS.
CBs3b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIUTEIBHON CUCTEMaMu. Briienenne y
MO3BOHOYHBIX KMBOTHBIX U denoBeka. [louku. Ctpoenue u (QpyHKIHOHHpPOBAHUE
HeppoHa. OOpa3oBaHHe MOYH Y YEIOBEKa.

3amura y OpraHuM3MOB. 3allluTa y OJIHOKJIETOYHBIX OpraHu3MoB. Crnopbl
OakTepuii M UUCTHl MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX pACTEHUMU.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOU 3a1UThl. DUTOHIUIBI.

3amuTra y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M HMX NPOU3BOJHBIE.
3ammTa opranu3Ma ot OosesHeil. IMMmyHHas cuctema 4denoBeka. KieTouHblld u
rYMOPaJIbHBIA MUMMYHHUTET. BpOoXIE€HHBIH M NpUOOPETEHHBIN crienupruuecKuit
UMMYHHUTET. Teopusi KJIoHaNIbHO-cellekTuBHOro ummyHutera (I1. Opnux, @. M.
bepner, C. Tonerasa). BocnanurenbHble OTBETHl OpraHu3MoB. Posib BpoxKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazgpaxxumocTte ¥ peryisiuus |y OpraHmsMoB. Pasgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pasgpaxxumocts u  peryismus y
pacTeHuil. POcTOBBIE BEIIECTBA U UX 3HAYCHHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIONMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOU CHUCTEMBI
y KUBOTHBIX. OTAENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduekc u
peduexkTopHas 1yra. be3ycioBHbIE U yCIIOBHBIE PEQIIEKCHI.

I'ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA KMBOTHBIX M YEJIOBEKA.
JKenespl OHIOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBs3p HEpBHOW M SHIOKPUHHOW cucTeM. [ umoTtanamo-runoduzapHas
CUCTEMA.

JdemoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabauubl u cxembl: «OJHOKJIETOYHbIE BOJOPOCIN», «MHOTOKIETOUHbIE
Bojopocan», «bakrepun», «lIpocreiimme», «OpraHbl IBETKOBBIX PpacTEHUN»,
«CucremMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHE
HaceKoMbIxX», «Tkanu pacreHuii», «KopHeBble cuctembl», «CTpoeHue credis,
«CTpoeHre NHCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKEIET YeI0BEKay,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucremay», «JlpIxarenbHas

CHCTEMAY, «Hepsnas CHCTEMAY, «Koxay, «MpIreyHast CHUCTEMAY,
«BblaenurenbHasg CHCTEMA», «OHAOKPUHHAs cucTeMa», «CTPOEHHE MBIIILbD),
«Ammynuter»,  «KuimieuyHomnosocTHeie», «CxeMa  TUTaHUS  PACTCHUIY,

«KpoBeHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpoe€HHE THUIPHI»,
«CTtpoeHue mnaHapuny», «BHyTpeHHee CTpoeHHe HOXKIeBOoro uepss», «HepBHas



cuctremMa poeio», «HepBHas cucrema gArymku», «HepBHas — cucrema
npecMbikatonuxcs»,  «HepBrHas  cucrema  nTuny», «HepBHas — cucrema
MieKkonuTaromux», «HepBHas cuctema yenoBekay», «Peduexcy.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnaparbl OJHOKIETOYHBIX
OpraHU3MOB, MUKPOIIPENApaThl TKAHEH, PaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, MTJIOKOXXHX, >KMBBIE AK3EMIUISIPbl KOMHATHBIX PAaCTCHUM, TepOapuu
pacTeHM pas3HBIX OTHAEJIOB, BJIAXHBIE TMpenapaTrbl >KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJOBEKa,
o0opyI0BaHUE I JEMOHCTPAIIMH MOYBEHHOTO M BO3/YIIHOTO MUTAHUS PACTCHUH,
pacuierieHus KpaxMala u OeJIKOB Mo JeHCTBUEM (PEepMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALUU OMBITOB MO MU3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma
JIBIXaTEJbHBIX ABUYKEHUM, MOJIENIM TOJIOBHOTO MO3ra Pa3InYHbIX KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe pacTeHUN.

JlaGopaTopHasi pabora «/3yueHue TKaHeil KUBOTHBIX).

JlaGoparTopHasi pabora «/3ydyeHrne opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHHUS OPTraHU3MOB: Oecrosioe (BKIIOYas BETETATUBHOE) U
nosoBoe. Buasl  OGecnoioro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CIOPYJISIIHS,
(dbparmeHTanys, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBele kneTku, win ramersl. Menos. Cragun
Meino3a. [loBenenne xpomocom B Meio3e. KpoccuHrosep. bHOIOrnyeckuii CMbICI
Melo3a M TOJIOBOrO mpolecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

IIpenzaponeieBoe passutue. ['amerorenes y uBOTHbBIX. [10510BBIE JKENIE3HI.
OOpazoBaHue U pa3BUTHE MOJNOBBIX KiIeTOK. CiepmaToreHe3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHHe U AMOpPHOHATBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOZI0TBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyabHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Moppocenes — 00Ha U3 21a8HbIX NPOOIEM IMOPUONO2UM.
Konyenyuss mopghocenos u moodenu mopghoceneza. Craaum >MOpUOTeHE3a
KUBOTHBIX (HAa mpumepe Jarymiku). [poOnmenuwe. Tumbsl  ApoOneHUS.
Jemepmunuposannoe u HedepmuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOGHHOCTH JpOOJEHUS MIIEKOMUTAIONIUX. 3apObIIIEBbIE JIUCTKH
(racTpyssinus). 3aKiaajKa OpraHOB U TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIMSIHUE YacTed pa3BUBAIONIETOCs 3apojbliia (dMOpUOHAIbHAS WMHAYKIUSA).
3aknagka T[JIaHAa CTPOEHHSI KMBOTHOTO Kak pe3yJibTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5SMOpPHOHANIBHOE pPa3BUTHE PAa3IUYHBIX
(hakTOPOB OKPYIKAOIIECH CPe/Ibl.



Poct u pasButue xuBOTHBIX. [locTamOpuoHaneublii mepuon. Ilpsimoe u
Henpsimoe paszBuTHe. PaszButne ¢ Meramopdo3oM 'y O€CrO3BOHOYHBIX H
MMO3BOHOYHBIX JKMBOTHBIX. BHOJOTMYECKOE€ 3HAYEHHE MPSIMOTO W HEMPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MpUPOAE. TUmbl pocTa KUBOTHBIX. DAKTOPHI
PETYJISIUU POCTA JKUBOTHBIX M YenoBeka. CTauu MOCTIMOPHUOHAIEHOTO Pa3BUTHS
y )KMBOTHBIX U yenoBeKa. [lepnoasl onTorenesa uenoBeka. CTapeHne U CMEPTh KaK
OMOJIOTUYECKHE MTPOLIECCHI.

Pa3smHoxxeHne u pa3Butue pacteHuil. ['amerodpur u cnopodut. Meito3 B
KU3HEHHOM T1HKjIe pactenuit. (OOpa3oBaHwe Crmop B Ipolecce Meko3sa.
l'amerorene3 y pacteHuidl. OIIOAOTBOPEHHE W Pa3BUTHE PACTUTENIBHBIX
opraHu3MoB. J[BoiiHOE OIJI0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJisAluyu OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetst: C. I'. HaBamun, X. [lInemas.

Tabmuiel U cxeMmbl: «BereratuBHoe pa3MHOXeHUe», «Tumbsl Oecrnoiaoro
pa3MHOXeHUsD», «Pa3MHOKEHHE XJIaMUJIOMOHAJb», «Pa3MHOXKEHUE HBIJIEHBD,
«Pa3zmHoxkeHue rugpe», «Meito3y», «XpomocoMmbl», «['amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauM OHTOreHesa», «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Buthe capaHumny,
«Pa3Butne narymkm», «JIBOMHOE OIUIOOOTBOPEHHE Y ULBETKOBBIX PAaCTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U ABYAOJIBHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOPCKOM  KamyCTbl», <«JKu3HEHHBIM UHUKI MXa», <OKW3HEHHBI  UKI
ManopOTHUKAY, « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPONpPENapaThl SUIEKICTOK H
CIIEpPMAaTO30UJI0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparTopHasi padora «/3ydeHue CTPOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpPOITpENapaTax».

IlpakTnueckas padora «BbisiBIEeHHWE MNPU3HAKOB CXOJICTBA 3apOJBIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUS BBICIIUX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH W HM3MEHYHBOCTH
OPraHM3MoB

Hcropust craHOBIEHUS M pa3BUTHS TEHETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHH
renetuku. Padorer H. K. KonsiioBa, H. M. BaBmiioBa, A. H. benosepckoro, I'. ]I.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.



OCHOBHBIEC TEHETUYECKUE MOHATUS U CUMBOJIBI. [ OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HbI, AJbTCPHATUBHBIC NPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.
OcCHOBHBIE ~ METO/ABl  T€HETHKW:  TUOPUIOJOTUYECKHUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM.

JdeMoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benoszepckuni, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabmuie! u cxeMbl: «MeTobl TeHeTUKNY, «CXeMbI CKpeIIBaHUSD».

JlaGopaTtopHasi padora «Jlpo3oduia Kak OOBEKT T'€HETUYECKHUX

HACCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3akKOH

eAMHO00pa3usi THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnens — 3aKOH pacIleIUIeHHWs] NPHU3HAKOB. LIUTOJIOrMYecKHe OCHOBBI
MOHOTHOPHIHOTO CKpellMBaHus. [ umores3a 4yucToThl raMer.

AHanuszupyroniee ckpemuBanue. [I[pomexyTouHbI XapakTep HacleJOBaHHUS.
Pacuiernienre npu3HakoB IIPU HEMTOJIHOM JOMHUHUPOBAHUU.

JuruOpuanoe ckpemuBanue. TpeTuil 3akoH MeHenst — 3aK0H HE3aBHCUMOTO
HACIICJOBaHUsI  TPU3HAKOB. [{uTonoruueckue  OCHOBBI  JUTHOPHIHOTO
CKpEILUBAHUSL.

CueruieHHOe HacienoBaHue npusHakoB. PabGotel T. Moprana. CuerieHHOe
HACJICJOBAHHE T'€HOB, HAPYIUICHHE CLEIUICHHS MEXAY TeHaMu. XPOMOCOMHAas
TEOPUs HACIEACTBEHHOCTH.

I'eneTuka nona. XpoMOCOMHBIM MEXaHU3M ONPEACIICHUS M0JIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHeli M TETepOramMeTHBIN I0J. | eHeTnyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue nNpu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponust — MHOKECTBEHHOE JEHUCTBUE
reHa. MHOXECTBEHHbIM ajenu3M. B3auMoaencTBue HeaUIeNIbHbIX TI'€HOB.
KomnnementaprnocTs. Onucras. [lonumepus.

I'eHeTMYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, >KMBOTHBIX M 4YEJIOBEKA, a
TaKXke (PU3NOJOTUYECKUX MPOLIECCOB, IMOBEACHUS U KOTHUTHUBHBIX (YHKUIUH.
['eneTnueckre MeXaHU3Mbl CUMOUOT€HE3a, MEXAaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3suT» U «XO3IMH — MHKpoOHMOM». ['eHeTMueckue acheKTbl KOHTPOJS U
M3MEHEHUS HACJIEICTBEHHON MH(OPMAMU B TOKOJICHHUSIX KJIETOK U OPraHU3MOB.

JemoHcTpanuu

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



Tabnuter u cxemsl: «llepBoiif 1 BTOpOil 3akoHbI Menaens», « Tpetuit 3akoH
MeHnens», «AHaIUM3UpPYOLIEe CKpelnBaHue», «HemnoaHoe AOMUHUPOBAHUEY,
«ClerieHHOe HacleOBaHUE TMPU3HAKOB Yy Apo3oduibly, «['eHeTuka mosiay,
«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotunm nOTHLbD),
«MHOX€eCTBEHHBIN ajlJIennu3M», « B3auMoaeiCTBUE T€HOB.

O6opynoBanue: MoOJAENb sl JEMOHCTpallMd 3aKOHOB €IWHOO0Opa3us
rUOpHUIOB TIEPBOTO TOKOJICHUSI M PACIICTUICHUS TMPU3HAKOB, MOJEIb IS
JEMOHCTPAllMh 3aKOHA HE3aBUCUMOTO HACJIEAOBAaHHS IPU3HAKOB, MOJIEIb I
JEMOHCTPALMK CLEINJIEHHOTO HACJIEA0BAHUS ITPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpomnpemnapart: «Jpo3odunay.

IIpakTnueckas padora «/3ydyenwe pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpEIMBaHUs y APO30(PUIB».

IIpakTuueckas  padora  «M3yueHue  pe3ylnbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA y IPO30(DUITB».

Tema 13. 3aK0OHOMEpPHOCTH H3MEHUYNBOCTH

B3aumoneiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHUIIA.
N3meHunBOCTh IpU3HAKOB. KayecTBEHHbIE M KOJIWYECTBEHHBIE NMPU3HAKU. Buabl
U3MEHYMBOCTHU: HEHACJIEJACTBEHHAS] U HACJIEACTBEHHAS.

MoaudukaninoHHass U3MEHYMBOCTh. Ponb  cpeasl B (hopMUpPOBAHUU
MOAU(PUKALHOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuannoHHBIM
psin u BapuanmonHas kpuBas (B. Moranmncen). CoiicTBa MOAu(UKAITMOHHON
U3MEHYUBOCTHU.

I'enoTunnyeckass ”3MEHUYUBOCTh. CBOMCTBA TEHOTUITMYECKOW MU3MEHUYUBOCTH.
Buapl reHOTUNIMYECKOW M3MEHUYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTh. MeH03 M IIOJOBOM TIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTU. POJIb KOMOMHATUBHOM U3MEHYUBOCTH B CO3IaHUU
T€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax OJTHOro BUA.

MyTanmoHHass HM3MEHYMBOCTh. BuIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHbIE W  WHAYLIUPOBaHHbIE MyTauuu. SnepHele U
quToIUIa3MaTuyeckue mytanuu. CoMaTH4YecKHe M IMOJIOBble MyTaluu. [IpuyuHbI
BO3HUKHOBEHUsSI MyTanui. MyTareHbl ¥ WX BJIMSHHE HAa OpPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO MPOIECCa. 3aKOH TOMOJIOTMYECKUX PSIAOB B
HacnencteeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesnepHas M3MEHUYMBOCTH U
HACJIEACTBEHHOCTb.

Onucenemuxa U SNUSEHOMUKA, pOJb  ONUSEHEMUYecKuUx ¢Hakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOS.

JemoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.



Tabmumer w  cxembl:  «Buasl  w3MeHUMBOCTHY, «MoaudukarmoHHas
U3MEHYUBOCTHY, «KombunatuBHas U3MEHYUBOCTD, «Meio3y,
«OnnonoTBopeHuey, «l'eHeTndeckre 3a0oieBaHus YeaoBeKkay, « Buabl MyTanuii».

OOopynoBaHue: XUBbIE W TepOapHbIE AK3EMIULSIPbl KOMHATHBIX PacTeHHI,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYHBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEUN
MOU(MUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapHallMOHHOTO psjga U
BAPUALIMOHHOW KPUBON».

IIpakTuueckas padora «Mytamuu y Apo3odunasl  (HA  TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uvenoeka. MexayHapoaHass mporpaMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  M3yYeHMsT TEHETHKH  YEJOBEKa: IE€HEAIOTHYECKHM,
OJIM3HEIOBBIH, LATOT€HETUYECKHIA, MOMYJISIITUOHHO-CTAaTUCTUYECKHIA,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMeHHOe OTIPEACIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MMOMOIIBIO
IT11P-ananu3a. HacnencTBeHHBIe 3a00/IeBaHUS YelloBeKa. | eHHbIE M XpPOMOCOMHBIC
0oJie3HM 4YenoBeKa. bolle3sHM C  HACIeNCTBEHHOW MPenpacroyioKEHHOCTHIO.
3HaYCHUE MEAUIMHCKOW T€HETUKUA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHUX
3a007€eBaHUil 4YeloBeKa. MeauKo-reHeTUuecKoe KOHCYJIbTUpoBaHue. CTBOJIOBbBIC
KieTKU. [IoHSITHE «T€HETUYECKOTo rpy3a». ITUYECKHE ACHEKThl HCCIEIOBaHUN B
00J1aCTH peJTaKTUPOBAHHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (¢GakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH 4YeJOBEKa K
(U3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouieh cpeabl. ['eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JdeMoHCcTpanuu

Tabmuinel u cxembl: «Kapuotun yenoBeka», «MeToabl U3ydeHUs T€HETUKHU
YyesoBeKay, «I 'eHeTnYeckue 3a00JIeBaHUS YETTOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cenrekuusi OpraHu3MoB

JloMecTukanuga ¥ CENeKUUs. 3apOXKICHUE CEJIIEKIMM W JOMECTUKAIWH.
VYuenue H. W. BaBunoBa o I[leHTpax NpPOUCXOXKJIECHHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. Poib cenekuuu B CO3JaHMM COPTOB PACTEHHM U MOPOJ
#uBOTHbIX. CopT, mOpoAa, ImTaMM. 3aKOH TOMOJIOTMYECKHX PSIOB B
HaciaeAacTBeHHoOM wu3MmeHuuBocty H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKIMOHHOM padoThI.

Metonbl ceneknMoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA H
WHJVBHUYaJIbHbIN. Oranbl  KOMOWHAIIMOHHOM  CEJIEeKIIHUU. UcnsiTanue



npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
(dbeHoTUNa MOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMoIbio aHanu3a JIHK.

NckyccTBeHHBIM ~ MyTareHe3 Kak  METOJl  CEJICKIIMOHHOW  paloThI.
PannanmoHHpI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi y KyJIbTypPHBIX
dbopm opranu3moB. lcmonb30BaHME TEHOMHOTO PEIAKTHUPOBAHUS M METOJIOB
pexoMOuHaHTHBIX JIHK 115 monmydeHrs ucXoIHOTO MaTepraa Jijisi CEJIeKIUU.

[Tomyuyenue TIOJIUILION/IOB. BuyTtpuBnaoBas rUOpUIU3aIusL.
bnuskopoacTBeHHOE — CcKpeniuBaHWe, Wi uUHOpuaAuHT.  HeponactBeHHOE
CKpelMBaHue, WIW ayTOpuaAWHT. ['erepo3uc W ero mpuuuMHbl. lcmonb3oBaHme
rerepo3uca B cenekiuu. OtnanénHas rudpuamzanus. [Ipeogonenue Oecrmoaus
MEKBHUIOBBIX THOPHUIOB. JIOCTHIKEHHS CENEKIIMHU PACTeHUMN U KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHre U U3yYEHUE T'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHUU U
UX JUKAX  poaMyed I CO3/laHusd  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYNbTYp. M3yuenue, coxpamnenue u ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX JHCUBOMHBIX
8 Yenax YAVUueHus: Cyuecmsayrouux u co30anusi Hogblx nopoo, MUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodoswvix uoetl U nepcneKmueHbIX MexHoI02UlI.

JlemoHCcTpanumn

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. /I. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuiel u cxembl: «l{eHTpBI TPOUCXOKIACHUS K MHOTO00Pa3Usl KyJIbTyPHBIX
pacTeHui», «3aKOH IOMOJIOTMYECKUX PSIJAOB B HACIEACTBEHHOW M3MEHUYMBOCTUY,
«Metonpl cenekiuny, «Otnanéunas rubpuauzanusy», «MyTaresesy.

JlaGopaTopHnasi padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHUI U MOPOA
JOMAIIHUX KUBOTHBIX .

JlaGoparTopHasi padora «3yueHrne METOAOB CEIICKIIUU PACTEHHIN.

IIpakTnueckas padora «IIpuBUBKa pacTeHUIN.

IKekypeusi «OCHOBHbIE METOIBl U JOCTHKEHHS CEJIEKIUMU PACTeHHl U
KHUBOTHBIX (Ha CENIEKIIUOHHYIO CTaHIIUIO, IIJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SiCTBO, B JIa0OpaTOPHIO
arpOyHUBEPCHUTETA WM HAYUYHOTO LIEHTPA)».

Tema 16. buorexHo/10rus U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHbIE M TKaHEBbIC
KYJIBTYPBHI, MHKPOOPTAHU3MBI, 150: XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHrne, TMONyYeHHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BUHOAenue. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECKUX
texHosorui. [Ipon3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.



CozlaHre TEXHOJOTMi U MHCTPYMEHTOB LIEJICHANPABIECHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUS T€HOMOB C LIEJIBIO MTOJIYYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUYaroIIMecs B MpUpPoie OMOCUHTETUUECKUE MY TH.

Kierounas unxkeHepusa. MeTonpl KyJbTypbl KJIETOK M TKaHEW PAaCTEHUN U
KUBOTHbIX. KpuoOanku. Comarndeckas ruOpuau3almss W  COMATUYECKUUN
sMOpuoreHe3. lcnosnb30BaHuE TaliougoB B CelIEKUUU pacTeHui. [lomyuenue
MOHOKIOHANbHOIX anmumein. Mcnonb3osanue MOHOKIOHANbHBIX U NOAUKIOHAbHBIX
anmumen 6 meduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWLEKIICTOK U KIIOHUPOBAHUE XUBOTHBIX. METO TpaHCIUIAaHTALUU SAEp KIETOK.
Texnonocuu 0300po6eHUs, KYIbMUBUPOBAHUSL U  MUKPOKIOHANLHO20
DPA3MHOIACEHUS CENbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpoMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHCcTpyupoBanue pekomOuHanTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JlocTvkeHnss W NEPCHEKTUBBl  XPOMOCOMHOM M TI'€HHOM  HMHIYKEHEpUHU.
DKOJIOTUYECKHUE U ATUYECKUE MTPOOIEMbl FTEHHON MHKEHEPUH.

Menununckue Ouorexnonoruu. Ilocrrenomuas uudposas menuuuna. [11P-
JTUarHoCcTUKa. MeTaOoJOMHBINM aHallu3, TEHOICHTPUYECKUM aHaIu3 IMpoTeoMa
4eJIoBeKa I OLEHKH COCTOSHHSI €r0 310pOBbs. VCIIONIB30BaHME CTBOJIOBBIX
kietok. TaprerHas Tepanus paka. 3D-OunoumxkeHepus nansi  pa3pabOTKu
(yHIAMEHTAIBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUW, CO3/IaHHUsS KOMIUIEKCHBIX
TKAaHEW COYETAaHWUEM TEXHOJOTUU TPEXMEPHOro OMOMpHUHTHHTA W cKaddonaunara
JUISL pelIeHus 3a]1a4 [IEpCOHAIM3UPOBAHHOW MEIULIMHBI.

Co3manue BEKTOPHBIX BaKIMH C IEIbI0 OOecreueHruss KOMOMHUPOBAHHOMU
3amuThl OoT Bo3Oyaurteneir OPBU, ycraHOBieHHE MOJEKYISPHBIX MEXaHU3MOB
¢dbynkuuonuposanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX O0CO0O OMACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuuel u cxemsl: «/Mcnonb30BaHrEe MUKPOOPTraHW3MOB B MPOMBIIIIEHHOM
IIpOU3BOJACTBEY, «KiteTouHas nnxxenepusn», «I eHHass UHKEHEpUs».

JlaGopaTopnas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.

IIpakTueckas padora «llosyyeHrne MOJIOYHOKUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWIIass NPOU3BOAWTENBHAS CHJA
COBPEMEHHOCTHU (Ha OMOTEXHOIOTUYECKOE TTPOU3BOJICTBO)).

11 KUIACC

Tema 1. 3apoxaeHue m pa3BuTHE IBOJILHOHHBLIX MNMPEACTABJIEHUN B
OuoJioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHHA3Ma. JKU3Hb U HayuyHas nedarenbHocTh Y. JlapBuHa.



JIBrky1me cuibl 3Boironuy BUAOB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHU3MOB, HACJEJICTBEHHAas H3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuntetnyeckoir Teopun s3Bomonuu (CTI). HelitpanbHas
teopusi sBomonuu. CoBpeMEHHas 3BOJIOUMOHHAs OWoNOorus. 3HauYeHHUE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanuu

IToptpersr: Apucrtorens, K. Jlnanen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kroswe, Y. HapBun, C. C. YerBepukos, 1. W. [lImansraysen, Jx. Xonugein, /. K.
benses.

Tabmuner u cxembl: «Cucrema xuBoi npupoasl (mo K. Jlunuerw)y,
«JlectHuna xuBbBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHHUS
MPUCTIOCOOJICHU y pacTeHuil W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapimipyra nyremectBus Y. lapsunay, «Haxoaku Y. lapsunay, «@opmbl 00pHOBI
3a cyuecTtBoBaHuey», «llopoabl romyoeit», «MHorooOpa3zue KylbTypHBIX (popm
KarmycThbl», «[lopoapl JOMAIIHUX KUBOTHBIX», «CxemMa 00pa30BaHMs HOBBIX BUIOB
(mo Y. MapBuny)», «CxeMa COOTHOLICHUSA JBHXYIIUX CHJ 3BOJIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPO3BOIIOLMSA U €€ Pe3yJIbTAThI

[TonynAuus Kak 3JIeMEHTapHas €IWHULA 3BOJOLMH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETHYECKOro pa3HooOpa3us M CTPYKTypbl mNomyssiuuid. M3meHeHue
reHooHJa TOMyJISIUMU KaK d3JIEMEHTApHOE HBOJIOIMOHHOE SIBIIEHHE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

OneMeHTapHble (PaKTOphl (IBMXKYIIHUE CHUJIbI) 3BOMIONMUA. MyTallMOHHBIN
mpouiecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHANpaBJICHHbIE M3MEHEHMsI YacToT aiienedl B momyisiuusax. ekt
OCHOBAaTeNsA. JIdpgexm Oymuiiounoeo eopaviuwika. CHUMNCEHUE 2eHemUYecKo2o
pasnoobpaszus: npuuunsl u cieocmsus. llposenenue s¢ppexma Opeiigha 2enos 6
oonvwiux U marelx  nonyrayuax.  Murpamuu.  M3omsums  momyJsiuil:
reorpadguueckas (mpocTpaHCTBEHHAs1), Onoorudyeckas (penpoayKTUBHAS).

EctecTBeHHbII 0TOOp — HampaBisaomuil  (aktop sBomonuu. Dopmel
€CTECTBEHHOT0  OTOOpa:  JBWXKYIUMHA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIMIA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBONIOIUS COIUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHM3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOLUU.
Bo3HuKHOBEHHE  MpUCIOCOOIEHUWH y  opranuzMoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocobseHuil y opranu3MoB: MOp(hOIOruyecKue,
¢dbusnonornyeckue, - OMOXUMHUYECKHUE,  ToBeAeHUeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.



Bun, ero kputepum u CTpyKTypa. BumooOpa3zoBanue Kak pe3yibTaT
MUKpo3BoJtoMK. M3omsauus — kirodeBoil ¢gakrop BumooOpazoBanus. [lytu u
CIIOCOObI BUJI000pa30BaHUS: aJUIONaTPUUYECKOe (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE (monurIIonIU3aIus,
rubpuan3anus). JJIMTeTsHOCTh BOJIIOIMOHHBIX MTPOIIECCOB.

Mexanuzmbl GOpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb  »BONMIOMOHHONW OHMOJOTMM B pa3pabOTKE Hay4YHBIX METOOB
coxpaHeHusi 6mopazHooOpaszusi. MUKpPOIBOJIOIUS U KOIBOJIOIUS MMAPa3UTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEl.

JdemoHncTpanuu

IToptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuiet 1 cxembl: «MyTalMoHHasT W3MEHYHMBOCTHY, «llomynsammronnas
CTpYKTypa Buaa», «Cxema MposiBieHus 3akoHa Xapau—BaitnOepra», «/IBmwxymiue
CWJIbl ABOJIIOLUNY, «DKOJIOTHMYECKash M30JSAIUsl MONYJsAUUNA ceBaHCKOM (openny,
«l'eorpaduueckass M30JSIUSL  JIMCTBEHHMIIBI CUOUPCKOW UM JIMCTBEHHUIIBI
naypckoity, «[lomyasiiiuoOHHbIE BOJTHBI YUCIEHHOCTH XUIIIHUKOB U XKepTB», «Cxema
JICHCTBUSL E€CTECTBEHHOTO O0TOOpa», «®PopMbl OOpPHOBI 3a CYIECTBOBAHUEY,
«MupycTpuanbHblii Menanu3my, «KuBble nckomnaembiey», «II0OKpOBUTENBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnatorias OKpacka YKUBOTHBIX),
«Dusnonornueckre ananranun», «lIpucrmocoOIeHHOCTh OpraHu3MoB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buna», «Bunbl-gBoiHUKN», «CTpyKTypa BUIa B
npupose», «CrnocoOsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHUA000pPa30BAHUE BHUIOB CHHUID,
«ITomumunonsl pactenuit», «KamyctHo-penednbiii rTuOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3BEepell ¢ MpUMepaMH pPa3JIMYHBIX MPUCIIOCOOJICHUM, uydena MNTUIl U 3Bepei
pa3HbBIX BHJIOB, TrepOapuM pacTeHUd OJM3KUX BHUAOB, OOpPa30BaBIIUXCS
Pa3TUYHBIMH CIIOCOOAMH.

Jlabopatopnass paGora «BbisiBIeHHEe HW3MEHUYHMBOCTH y 0CO0€M OJHOTrO
BUJIA».

JlabopaTtopnass  paGora  «llpucnocoOieHuss  OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11eJIeCO00Pa3ZHOCTHY.

Jlabopatopnass pabora «CpaBHEeHHE BHJIOB IO MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus 1 eé pe3yabTaThbl

Metoasl  u3ydyeHMST MakpolsBoionuu. llaneoHTonmornueckue  METOIbI
u3ydeHus: osBoionuu. [lepexomubie QopMbl U (QUIOrE€HETHYECKHE  PAJIbI
OpraHU3MOB.



buoreorpaduueckue metonsl u3yueHus sBomoonuu. CpaBHEHHE (QIIOPHI U
(dayHbl MaTepuKkoB U OCTpOBOB. buoreorpaduyeckue obnactu 3emnn. Bumabl-
SHAEMUKHU U PEIIUKTHI.

OMOPHOJIOTUYECKHE U CPAaBHUTEIbHO-MOP(OIOrHYecKre METOAbl U3yUYEHUs
BONIIOLMU. ['€HeTHYecKMe MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OpPraHBbL.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMUYECKHE W  MaTeMaTU4YECKME  METOJbl  M3YyYEHHUS  HSBOJIIOLUU.
['omonornynbie reHbl. COBpPEMEHHBIE METOMABI MOCTPOCHHS (PUIOTEHETHUECKUX
JEPEBHEB.

XPpOMOCOMHBIE MYTallMX U HBOJIIOIUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuia) dBOJMONUU. [Ipunyun cmenvl yHKyull.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIOLIUH.

JdemoHcTpanuu

IToptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromnep, 3. ['ekkens.

Tabnuiel 1 cxeMbl: «DUITOTEHETUYECKUIA PAJT JOMIAAN», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Creronedansy,  «Punmoputh»y,  «CemMeHHBIE
nanopoTHUkW», «buoreorpapuueckue 30HbI 3emun», «Jpeid KOHTHHEHTOBY,
«Penukte, «HadanpHble cTaguu SMOPUOHAIBHOIO PAa3BUTHS O3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMUHBIE W AHAJIOTMYHBIE OpraHbl», «PyaumMeHThD,
«ATaBU3MBI)Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIE
HaIpaBJIeHUs 3BOIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJTIOLIHI.

OOGopynoBaHue: KOJJIEKIMU, TrepOapuu, MYJSHKA HMCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISKH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHble TUNOTE3bl NPOUCXOXKIAEHUS >KU3HM Ha 3emie. AOuOreHe3 M
naHcrepmus. [JloHayyHble NIPEICTaBICHUS O 3apPOXKIACHUU KU3HH (KPEalMOHHU3M).
['mnoTe3a NOCTOSHHOTO CaMO3apOKIEHHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxaeHue sXKM3HU U aCTPOOUOJIOTHSI.

OcHoOBHBIE JTallbl HEOPTraHU4ECKON 3BOJIIOLIAM. [InanerapHas
(reojoruyeckasi) SBOJIONUSA. XHMHYECKas OHBOMIONMSI. AOHOTCHHBIM CHHTE3
OopraHnyeckux BeniecTB u3 HeopraHnueckux. Ombir C. Mwmiepa u I'. HOpwu.
O6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamepBatHas runoreza A. .
Onapuna, runoTe3a nepBUYHOro OynboHa J. XonaeliHa, reHeTH4YecKas rurnoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoteza «mupa PHK» V. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.



Uctopuss 3emnu u meroabl €€ wu3ydeHus. lckomaemble OpraHUYecKue
ocratku. ['eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOJIOTHAS
reoXpOHOJIOTHS. [ €0OXpOHOIOrnuecKas mKana: 0HbL, 3Pbl, IEPUOBI, SIIOXU.

Hauvanbubie stanel opranndeckod »sBomoouud. [logBiaeHne u 3BOTOLUA
MEPBBIX KJIETOK. DBONIOINUS MeTabonmn3Ma. BO3HMKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKM KaK aHaJIOT MEPBBIX HA 3eMiie COOOIIECTB.
CrpomaTtonuTtsl. [TpokaproThl U 3YKapUOTHI.

[IpoucxoxneHne 3ykapuoT (CUMOMOreHe3). DBOJIIOIIMOHHOE MPOUCXOXKICHHE
BUPYCOB. [IpouncxoxkieHMe MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl 3BOJIOLMM BbICHIMX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pacrtennii. Bpixox pacrenmii Ha cymry. llosBieHMe CIOPOBBIX pPacTEHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. I[IpoucxoxaeHue [BETKOBBIX
pacCTECHUH.

OcHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO MHUpA. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie Xxop/oBbIE )KUBOTHBIE. JKHU3Hb B BOJIE€. DBOJIOIMUS MO3BOHOYHBIX.
[Ipoucxoxnenne amubuii u pentwimil. [IpoucxoxaeHHE MICKONUTAOIMINX U
ntul. [lpununun xmroyeBoro apomopdoza. OcBoeHue O€CrO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButne xku3HM Ha 3emie MO 3paM W MepuojaM: apxeu, MpOTEpO30i,
najgeo3ou, Me3030M, KaifHo3oi. OOmjas  XapakTepucTUKa  KiIumara W
re0JIOTMYECKUX TporeccoB. llosiBIEHHE M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yclIOBUA U BIUSHUE HA Ta30BbI COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — 3KOJOTHUYECKHE KPU3UCHI ITpouuioro. IlpuunHsl u
CJIEICTBUSA MacCOBBIX BbIMHUpaHHUl. COBPEMEHHBIM 3KOJIOTHYECKUN KpPH3HUC, €ro
ocodenHoctu. [Ipobiema coxpaneHus 6uopazHoodpaszusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHIuUIbBl Ki1accupukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIbl OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnayutanuanu, JI. Ilactep, 1. . Meunukos, A. H.
Omapun, Ix. Xonaeun, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6mumper u cxembl: «Cxema omnbita @. Penuy, «Cxema omnbita JI. I[Tactepa mo
U3YUYEHUIO CaMO3apokJIeHus xu3Hu», «Cxema ombita C. Mwuinepa, I'. FOpwn»,
«JTanbl  HEOPraHWYECKOW  JBOMOUMW»,  «['€oXpoHOJIOrMYecKas  IIKaiay,
«HayvanbHble 3Tanbl OpraHUYecKoi 3BooIUN», «CxeMa o0pa3oBaHUSI DYKAPUOT
nyTéM cumoOnoreHeza», «Cucrema XKuUBOM npupoab», «CTpoeHue BUPYCAY,
«Apomopdosbl  pactreHuit», «PuHHOGUTHY, «OTHOKIETOYHBIE BOIOPOCINY,
«MHoOroxkierounsle Bogopocianw», «Mxu», «llanopotHukn», «l 0j10CEMEHHBbIE



pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUA KUBOTHOTO
mMupa», «Apomopdosbl KHUBOTHBIX», «lIpocteitmue», «KumeunomnomoctHbiey,
«IInockue 4EPBUY, «UneHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItnuspy, «Mnekonuraromue», «Pa3BuTthe Xu3HU B
apXxeuckon spey», «Pa3Burhe )KU3HU B MPOTEPO30OMCKON 3pe», «Pa3BuTre Xu3HU B
[1aJIE030MCKON 3pe», «Pa3BuTue )XU3HU B ME3030UCKOU 3pe», «Pa3BuTue KU3HHU B
KaltHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPAY.

OGopynoBaHnue: TepOapuud pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BJIaKHbIE MTPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKI[UU
UTJIOKOKHUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpEH,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJE3HBIX HCKOMAEMbIX, MYJISDKH OPraHUYECKHX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  sabopatopnass  paGora «MojenupoBaHUE ~— ONBITOB
Mumiepa—tOpu 1o u3y4eHunio abMOreHHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
MIEPBUYHON aTMOochepey.

JlaGoparopHasi pabdora «/3ydyeHue M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHUS PaCTCHUM
Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3yueHue ocOOEHHOCTEN CTPOEHUs MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOTeHe3

Paznensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBieHHE TPEACTABICHUN O IMPOUCXOKICHUM 4eEJIOBEKa. Pennrmnosnsie
B033peHMs1. COBpEMEHHBIE HAyYHbIE TEOPHUH.

CX0ACTBO YeNOoBEKA C )KUBOTHBIMU. CUCTEMATHYECKOE TOJI0KEHHUE YEIIOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJNOBEKA € JKMBOTHBIMHU:  CPaBHUTEJIBHO-
MOPGOIOTHYECKHE, AMOPHUOJIOTHYECKHUE, (b13M0JI0r0-OMOXUMUYECKUE,
noBesieHueckue. OTanuus 4enoBeKa OT KUBOTHBIX. [IpAMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOM
CUCTEMBL.

JBrxymue cuibl (pakTopbl) aHTPOIIOTeHE3a: OMOIOIrMYECKUE, COLIMATIbHBIE.
CooTHolieHne OMONIOrMYECKUX U COIMANIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHME 4YenoBeKOOOpasHble 00E€3bsHbBI
(MpOKOHCYJIBI) U paHHUE MOHTHUJIBI — OOIIME MPEIKU YETOBEKOOOPa3HbIX 00€3bsSIH U
Mo1e. ABCTPAJIONUTEKN — JBYHOTHE NPEAKH JIOAEH. YeloBEK yMeIbli, MepBbIe
W3TOTOBJIEHUS OPYIHM TpyAa. UenoBeK MPsIMOXOMSIIMNA U MEPBBIM BBIXOJ JIIOAECH
3a  mpenensl  Adpuku. YemoBek reWmenbOeprckuii  — o0 IIPeaoK
HEaHIEPTaJIbCKOr0 YEJOBEKAa U YEJIOBEKA pa3yMHOro. UenoBek HeaHIepTaabCKUI



KaK BHJI JIIOJEH XOJIOJHOTO KiuMaTa. YeJOBEeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a TpenenamMu AQpuku.
[TanmeoreneTrka U NajaeoOreHOMHUKA.

DBOJIOLMS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOIMYJISIUAX
yeyoBeka. MyTalMoHHBIN Tiporiecc U nonumopdusm. [lomynsiuoHHBIE BOJIHEI,
npeid renoB, murpanus U «3GQexT ocHOBaTeNs» B MOMYJAIHIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. Ilonatne o pace. bompmme pacbel: eBporeonHas
(eBpaswmiickasi),  aBCTpajoO-HErpouAHas  (PKBAaTOpUaibHas),  MOHTOJOHIHAsS
(a3uaTcko-amepukaHckas). Bpemss u myTu pacceiieHus dYeloBeKa IO IUIaHETe.
EnuHctBO  uyenoBeueckux — pac.  HayuHas  HECOCTOSITENBHOCTH  pacHU3Ma.
[IpucnocoONeHHOCTh YeIOoBEKa K pa3HbIM YCJIOBHSM OKpY>KAIOIIEH Cpenbl.
Brnusaue reorpaduueckoit cpeapl u Apeiida TeHOB Ha Mopdosoruio U
(U3HOJIOTHIO YeJIOBEKa.

MexaucuuIuiMHapHble  MeToAsl B (u3uuecko  (OMOJOrHYECcKOM)
AQHTPONOJIOTMHM.  OBOJIOLMOHHAS  AHTPOIOJOTHS WU IAJE€OAHTPONOJIOTHS
YeJIOBEUECKUX MNOMysiuui. buoconnanpHble HMCCAEAOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO M COLMAIBLHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Hoptpersr: Y. {apsun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxembl: «MeTOoIbI aHTPOITOJIOTUINY, «I 0OJIOBHOM MO3T 4YeIOBEKay,
«YenoBekooOpa3ubie 00€3biHb», «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MbD), «/IBHKYIIUE CHUJIBI AaHTPOIIOTEHE3a», « IBOJIOLIMOHHOE
IpEBO  4enoBeKa», «ABcTpanonutek», «YemoBek  ymenslid», «YenoBek
NpSIMOXOIAIINIY, «JleHncoBckuil yenoBek» «Heanaepranbip», « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITambl SBOJTIOLUHU YEIOBEKa», «Packl UeioBeKay.

O6opynoBanue: MyJSDKM — OKaMEHEJIOCTEeH, MpeAMETOB MaTepuaIbHOM
KyJbTYpbl ~TpPEIKOB 4YEJNOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHIECKUMH W OHONEHCKUMH CIOKETaMH TPOUCXOXKICHHSI UEIOBEKa,
¢dboTorpaduu HaxoI0K UCKOTIAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEeKa, MOCIIb
yeperna 4YeJOoBE€Ka W 4epena IIMMIIaH3€, MOJENb KHUCTH YEJIOBEKa W KHUCTHU
IIMMITaH3€, MOJENH TOPCA MPEIKOB YEIIOBEKA.

JlaGopaTopHasi padora «l3yuyeHne OCOOCHHOCTEH CTPOCHHUS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHue 3KOJIOTMUECKUX aJanTalui YEJTOBEKa.

Tema 6. Jxosormsi — Hayka O B3aHMMOOTHOLIEHHMSAX OPraHM3MOB U
HAJIOPraHU3MEHHBIX CHCTEM C OKPYKAKIIel cpeaou



3apok/ieHne W pa3BuTHE dKojoruu B Tpyaax A. I'ymbGonsara, K. @. Pynbe,
H. A. CesepuoBa, O. I'ekkens, A. Tenciu, B. H. CykauéBa. Pazgensl u 3amauu
9KO0J0THH. CBSI3b 3KOJIOTUU C APYTUMHU HAYKaMHU.

Metonpl 3kosoruu. lloseBble HaOMOAEHUA. DKCHEPUMEHTBHI B 3KOJIOTHMH:
MpPUPOJHBIE U JlabopaTopHble. MoJenupoBaHUEe B IKOJOTHH. MOHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, PErHOHATBHBIN U TJI00IHHBIM.

3HauyeHue DHKOJOTMYECKUX 3HAHUM JUIT  YEJOBEKA. KOJOTHYECKOE
MHPOBO33PEHME KAaK OCHOBA CBS3€M 4YeJIOBEYECTBA C MpUpOAoM. PopMupoBaHuUE
JKOJIOTUYECKOM KYJIbTYPbI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.

JdeMoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepuos, J. ['ekkenb, A.
Tencmu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skoorun», «Metoasl 3Kojorum», «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEH CpeabD».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nercTBus. Kiaccudukanus
HKOJIOTHYECKUX (DAaKTOPOB: aOMOTHUECKUE, OMOTHUYECKHE, aHTpOIoreHHbie. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornyeckux ¢akropos. IIpaBmio munumyma (K.
[mpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE WM CTEHOOWOHTHBIC
OpraHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak 3koyiornueckuii ¢akrop. JlelicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHl M >KMBOTHBIX IO OTHOILIEHHIO K cBeTy. CurHanbHas poJib CBETA.
doTonepruoan3M.

Temneparypa kak skosoruueckuii ¢akrop. JleiictBue Temmneparypsl Ha
opraHusMbl. [IoMKHIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocte kak skonormdeckuit ¢aktop. Ilpucmocobrmenus pacteHuil K
nojjiep>kanuio BogHoro Oananca. Kiaccudukaiys pacTeHUM MO OTHOIIEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAS, HAa3€MHO-BO3[YIIHAs, TTOYBEHHAs,
rIyOMHHAsT ~ TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKUE
0COOEHHOCTH cpell oOuTaHusi opranu3mMoB. [lpucnocoOneHuss OpraHu3MoB K
KU3HH B Pa3HBIX CpeAax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE putMmbl. CyTOUHBIE U
roJu4Hbie PUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIJIOBUU )KU3HU.



XKuznennsie Qopmer opranusmoB. llonstTme o Ku3HeHHOW (dopme.
XKuznennsie Gopmbl pacTeHUM: AepeBbs, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE
TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THUJIPOOHOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buortnueckue (bakTopBhI. Buner OMOTHYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOno3 u ero ¢opmsl. [lapazurusm, koomneparus,
MyTyaliu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBO). HeTpoduueckue
B3aUMOJIeHCcTBUSL  (Tomuueckue, (opuueckue, Qadpudeckue). 3HaAUYCHUE
OMOTHMYECKHX B3aUMOJCHCTBUI JJs CYIIECTBOBaHHS OPraHHU3MOB B Cpele
obutanus. [IpuHIIUT KOHKYPEHTHOTO UCKIIOYESHHUSI.

JdemoHncTpanuu

Tabmuupl M cxeMbl: «DKoJoruyeckue (akTope», «CBETOBOW CHEKTP»,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIIEHHUIO K CBETY», « TermnoKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KHUBOTHbIE», «DHU3MOIOTMYECKUE aNaNTaluU
KUBOTHBIX», «Cpelnbl OOWUTaHHUSI OpPraHU3MOB», «DBHOIOTMYECKHUE PUTMBDY,
«Kusnennole  Gopmbl  pacteHuit», <« Ku3HeHHBbIE  (QOPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIMCTBEHHOIO JIeCa», « IKOCHCTEMA XBOMHOrO jecay, «llenu
nuTaHus», «XunHudectBoy, «llapasutuzmy, «Koukypenmus», «CumOuos3y,
«KoMMmeHcanuzm.

O6GopynoBanue: repOapud pacTeHUN U KUBOTHBIX, MPUCIOCOOIEHHBIX K
BIIUSHUIO PAa3JIUYHBIX DSKOJOTUYECKUX (PAKTOpOB, TrepOdapuu CBETOIHOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOIIOOMBBLIC, TEHENIOOUBHIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHUSI, TepOapuu U KOJUIEKIIMK TETUTIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTULl U 3BEpei, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpodurtam, kcepoduram, mMe3oduram, KOMHATHBIE
pacTeHus! JaHHBIX TPYIIN, KOJJIEKIIMU KMBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpelax,
repOapu M KOJUIEKIIMM PACTEHUM M IKUBOTHBIX, OOJIAJAIOIIKUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSAM YCJIOBUH KU3HU, repOapuu u
KOJUICKITUU PACTCHWA M >KUBOTHBIX PA3IUYHBIX >KHU3HEHHBIX (DOpPM, KOJJIEKIIMH
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOACHCTBUSX.

JlaGopaTopnasi paGora «BbIsBICHHE TMPUCIOCOOJCHUN OPraHU3MOB K
BIIUSIHUIO CBETAY.

JlaGopaTopHasi paGora «BEBIIBICHHE TMPHUCIIOCOOJICHUH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD).

JlaGopaTopHasi paGora «AHATOMHUYECKHE OCOOEHHOCTH pACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rusi BUA0B U NONMYJISALM A

OKOJIOTUYECKHE  XApPAKTEPUCTUKU  TOIMYJISLHH. [Tonmynsiuma ~ Kak
Oounonoruyeckas cucreMa. Poib HEOAHOPOIHOCTH Cpelibl, (pu3ndeckux O0apbepoB U



0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonysanuii. OCHOBHBIE TOKAa3aTeNW MOMYJALWU: YUCIEHHOCTh, IUIOTHOCT,
BO3pacTHasi M TIOJOBasi CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPAIUSI.

DKoJyioruyeckasi cTpykrypa nomyssinuu. OIleHKa YUCIEHHOCTH MOMYJISIHUU.
JlnHaMKKa TONMYJSINUU W €€ peryisiuus. bUOTHYecKuil NMOTeHUWad MOMYJISALNY.
MopenupoBaHue JTuHAMHUKU MOMyJsiiuu. KpuBbie pocTa YMCICHHOCTH TOMYJISIIIUY.
KpuBbie BbDKMBaHMS. Peryndius 4UCIEHHOCTH NOMYJALU: poiib (PaKTOpoB,
3aBUCAIINX U HE 3aBUCSIINX OT IUIOTHOCTH. DKOJOTHUECKUE CTPATETUU BUIOB (- U
K-crparerun).

[Tonsitue 00 skonormyeckoil Huimie Bujpa. Mectoobutanue. MHoromepHas
Mozenb dkosorndyeckon HumM Jx.M. Xarunmncona. Pasmepsl skomornmueckon
Huiuy. [loTeHunanbHas U peann30BaHHAas HULLU.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. BUIbI M UX JKU3HEHHBIE
CTpaTerun. JKOJIOTUUECKUE YIKBUBAICHTHI.

3aKOHOMEPHOCTH TOBEJACHHUS W MUrpalMil >KUBOTHBIX. buosornueckue
MHBa3UH YyKEPOJIHBIX BUJIOB.

JdeMoHcTpanuu

IToprper: [Ix. 1. XaTunHCOH.

Tabmuibl M cXeMbl: «DKOJOTUYECKHE XapPaKTEPUCTUKU TMOIMYJISLIUI,
«IIpocTpaHcTBeHHass  CTpyKTypa nomyisiqum», «Bo3pacTHble  mupaMujibl
nonyaanun», «CKOPOCTh  3aCENIEHUS MOBEPXHOCTH  3€MJIM  PAa3IUYHBIMU
opranuzMamMmn», «Mogeib 3kosiornueckor Huiu [Jx. M. Xatuunconay.

O6opynoBaHue: repOapuu pacTEHUN, KOJIJIEKIIUHU )KUBOTHBIX.

JlaGopaTopnasi pabora  «lIpucmocoOieHus ceMsH  pacTeHHH K
PacCEeICHUIOY.

Tema 9. Ikos0rus coo0IECTB. IKOJOTHYECKHE CHCTEMbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3M MexAy
OopraHu3MaM# B OUOIIEHO3E.

Okocuctema kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKUHOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLIEHTbl, KOHCYMEHTHI, PEIyIEHTHI.
Tpopuueckue ypoBHu. Tpoduueckme uenu u cetd. AOUOTHUECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcUcTeMax. KpyroBopoT BelIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcCHOBHBIE  TIOKa3aTeIM  JKOCHCTEMBI. buomacca ©W  NPOIYKIUA.
DKOJIOTHYECKHE MTUPAMUIbI UUCeIl, OMOMACChl U SHEPTUHU.

Jlunamuxka skocucmem. Kamacmpoghuueckue nepecmpotuixu. Dayxmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOMIECTB — cyKieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOTEHHBIE BO3JEHCTBUS Ha



cykneccuu. Knmmmakcunoe cooOrectBo. buopaznooOpasre 1 moJiHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoHbIE YKOCUCTEMBL. JKOcUcmembl 03€p U peK. IKocucmemvbl Mopeu u
oxeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenell, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Pazmnuumns
MEXK1y aHTPOIIOT€HHBIMU U TPUPOIHBIMHU SKOCUCTEMAMH.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas
bnopa u dayna. CuHaHTpomuzalusi TropoJcKoil ¢ayHbl. buonoruueckoe u
XO3STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackadHoco 3gpgexma u 6udos-30ughpukamopos (Kirouesvix
6U008) 6 pynkyuonuposanuu sxocucmem. IlepeHOC 3HEPTrUM U BEIIECTB MEXIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIUN U 3KOCUCTEM
B YCIIOBUSAX €CTECTBEHHBIX U aHTPOIOT€HHBIX BO3JICHCTBU.

Mexanuzmoi 8030eticmaus 3GepA3HeHUl pPA3HbIX Mmunos Ha
CYOOP2AHUBMEHHOM, OP2AHUZMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl ~ 9KONO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€UCMBUSL.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOT€HHBIX YKOCHCTEM.

JdemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuet wu  cxembl:  «CTtpykTypa  OumoreHoza»,  «IJKocucreMa

MIMPOKOJIUCTBEHHOIO JIECa», «IKOCUCTEMA XBOMHOIO Jecay, «DyHKIIMOHAIbHBIE
IPYIIbl OPTaHU3MOB B JSKOCHCTEME», «KpyroBOpOT BEIIECTB B JKOCHUCTEME,
«llenu nutanus (macTOUIHAS, NETPUTHAS)», «IKOJIOTHUECKAs MUPAMUIA YUCEID»,
«IKoJIOTHYeCcKas MupaMujia OMoMacchl», «IKOJOTHUYECKas MUpamMuja SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccraHoBieHue jeca mnocie
noxapa», «JKocucTtema 03epa», «ArporeHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arpoiieHose», «[I[pumeps ypOosIKOCHCTEM.

O6opynoBaHue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Yydelia MTHI] U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIUX PACTEHUN, aKBAPUYM KaK MOJIENb
SKOCHUCTEMBI.

IIpakTnyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopnasi padora «M3ydeHue paszHooOpazusi MEIKUX MMOYBEHHBIX
YIEHUCTOHOTUX B PA3HBIX SKOCHCTEMAX).

IKCKypeHsl «DKCKypCcHsl B TUIIMYHBIM OMoreoneHo3 (B AyOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJ0JIbHBIA UM TIOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKypeusi «IKCKypCUs B arpodKOCHCTEMY (Ha I0Ji€ WIM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA



buocdepa — obOmennanerapHas 000J0YKa 3eMIIHM, TJE€ CYIICCTBYET WIH
CyIlleCTBOBaJa kKM3Hb. Pa3zBuTHe npejcTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. O6nactu 6uocdepsl u e€ coctan. Kupoe
BEILECTBO OHOC(hEphI U €ro PyHKIUU.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl 6uocheprl. OcobeHHocTn 6uocdepsl Kak
rI100abHOM 3KocHCTeMBl. JJuHaMuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl
BEILIECTB U OMOT€OXMMHMUYECKHE HUKJIIBI (YIyiepoja, a30Ta). PUTMUYHOCTE sIBIICHUI
B Ouocdepe.

3oHanpHOCTh Ouochepnl. Ilonstue o Omome. OCHOBHBIE OHOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEIIAHHbIE U IIHUPOKOJIMUCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOMTUYECKUE JIECa, BLICOKOTOPhs. KiuMar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTECHIINANIA U
onochepHbIX QyHKIIHA.

JdemoHcTpanuu

IToptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuter u cxembl: «I'eocdepsl 3emin», «KpyroBopot asora B mpupoje,
«KpyroBopot yrnepoga B mpupone», «KpyroBopor kuciopoga B HPUPOIE»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHBIE OMOMBI cymny», «Knumatnueckue
nosca 3emnm», «TyHapay», «Taira», «Cmemannsiil jgec», «LIMpokoanCcTBEHHbIN
necy, «Ctenby, «CaBanHay, «IlycTbiHsy, « Tponueckuii gecy.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJIEKIIUN >KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:ka0OIIaf cpeaa

OKOJIOTUYECKHE KPU3UCBl M MX MpUYMHBL. Bo3xeicTBne dYenoBeKka Ha
ouocdepy. 3arps3HeHHe BO3AymIHON cpenbl. OxpaHa BO3ayXa. 3arps3HCHHE
BoOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3/JEUCTBAE HA PACTUTEIBHBIA M KUBOTHBIM MHp. OXpaHa
pPaCTUTENBHOTO W KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOIBL.
Kpacubie xnuru. Oco0o oxpansembie mnpuponanbie Tepputopun (OOIIT).
Boranudeckue canpl ¥ 300J10THUECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHSI UYEJIOBEYECTBA U MPHUPOJIBL.
PanronanpbHO€ ~ MPUPOJOMONB30BAHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emun. OOIIKME 3aKOHOMEPHOCTH TJI00aTbHBIX 3SKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTHU COBPEMEHHOTO KPU3HCa U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3Butre METO/IOB MOHUTOPUHIA Pa3BUTUSI OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie uccre008anus nepexooa K pecypcocoepezaiowei u
KOHKYPEeHmOCnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcui.
Hayuonanoueie ungopmayuonuvle cucmemsi, odbecneuusarouwjue O00Cmyn K



uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U Ikocucmem. OcHosbl
aKopeadbunumayuu dKocucmem U cnocob6os 00pvOLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyxkyusa mopckux u HazemMHuLX IKOCUCTNEM.

JlemoHCcTpanumn

Tabmuiet w  cxembl:  «3arpsizHeHHe  atMocdeprl»,  «3arps3HEHHE
ruapocdepb», «3arpsisHeHue nouBb», «llapHukoBbii  APdexT», «Ocobo
OXpaHseMbIE PUPOIHBIE TEPPUTOPHI», «KMOETH YIPABIIEMOTO MUPAY.
O6opynoBanue: (ororpaguu oOxpaHsSEMbIX pacTeHH W KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS
oOy4JaronMMucsl MpOrpaMM CpeaHEero oO0mero oOpa3oBaHMs: JUYHOCTHBHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType JWYHOCTHBIX pE3yJIbTATOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTUY BBIICNICHBI CIICIYIONINE COCTABIISAIONINE: OCO3HAHNE 00YyJaronuMUCS
POCCUNCKON TpaKIaHCKOM HJIEHTHYHOCTH — TOTOBHOCTU K CaMOpa3BUTHIO,
CaMOCTOSATENHOCTH U CaMOOIPENEICHUIO, Haluyue mMomueayuu K OOyUEHUIO
OMOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX yOEKIEHUN JTUYHOCTHA Ha
OCHOBE KIJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKHX TPAMULMI pa3BUTHUSA
OMOJIOTUYECKOTO 3HAHMS, 20MOBHOCMb U CHOCOOHOCMbL  O0YyYarOIIUXCS
PYKOBOJICTBOBaTbCS B CBOEM  JEATEIBHOCTH  II€HHOCTHO-CMBICIOBBIMU
YCTaHOBKAMHM, MPUCYIIUMHU CHCTEME OMOJIOTHUYECKOTO OOpa30BaHUA, Haauuue
NPABOCO3HAHUSA DKOJOTHYECKON KYIbTYpPBl, CHOCOOHOCMU Cmasums TEId U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIngyHOCTHBIE  pE3yJbTAaThl OCBOCHHMS MPOTpaMMbl 1O  OHOJIOTHU
JOCTUTAIOTCS B €IMHCTBE YYEOHOM M BOCIUTATEIBHOW JESITEIHHOCTH B
COOTBETCTBHUM C  TPAAULUHUOHHBIMU POCCUHUCKUMHU  COLMOKYJIbTYPHBIMH,
UCTOPUYECKUMH W JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, TPHUHITBIMU B
oOlIecTBe MpaBWJIaMd M HOPMaMM TOBEAECHHS W CIOCOOCTBYIOT MpoLEeccaM
CaMOIIO3HAaHUs, CAaMOBOCIHMTAHUSI W CaMOpPa3BUTHUS, DPa3BUTUSI BHYTPEHHEU
MO3UINU JIMYHOCTH, MAaTPUOTU3MA U YBAXKEHUS K 3aKOHY U TMPABOMOPSIKY,
YeJIOBEKY TpyJa U CTaplieMy MOKOJEHHUIO, B3aUMHOTO YBa)KCHHs, OEpeXKHOIrO
OTHOIIICHUSI K KyJIbTYpPHOMY HACJICIUIO U TPATULUSIM MHOTOHAIIMOHAIHLHOTO
Hapogaa Poccutickon @enepanuu, Npupoae U OKPYKAOILIEH Cpeae.

JIM4HOCTHBIE PE3yJbTaThl OCBOEHHUs YyueOHoOro mpeamera «buosorus»
JNOJKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYarolIUXCs
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHON BHYTPEHHEH TMO3HMIMEN JUYHOCTH,
CHUCTEMOW IEHHOCTHBIX OPHUEHTAlMM, MO3UTHUBHBIX BHYTPEHHHX YOEKIICHH,
COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHUIMCKOTO  OOIIECTBa,
paclMpeHre >KU3HEHHOIO OIbITa W OMNbITa JEITEJIBbHOCTH B IPOIECCE
peanu3alui OCHOBHBIX HAIpPAaBJICHUN BOCHUTATEIBLHON ACSATEIBHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa’KaIaHCKOr0 BOCIMTAHUSA:



c(OPMUPOBAHHOCTh  TPAKIAHCKOM  MO3MLMUU  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOT0 00IIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLMOHHBIX MpPaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U ITPaBONOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM JEATEIBHOCTA IIPU CO3JAHUU
Y4E€OHBIX MTPOEKTOB, PEIIEHUN YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BHIMOJIHEHUN
OHMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONpPENENITh COOCTBEHHYIO IMO3MIHIO IO OTHOUICHHIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHE YUUTHIBATh B CBOUX JICCTBUSX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEHN C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMU
Y COLMAIBHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IPOLIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHbIX, MO3HABATENbHBIX W UCCIEN0BATEIbCKUX 3a]a4, YBaKUTEIBHOIO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB NpPHU OOCYX IEHUU CIIOPHBIX BOMPOCOB
OMOJIOrMYECKOTO COJEPIKAHUS;

TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU JI€SITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaX JaHCKOU UJICHTUYHOCTH,
MaTPUOTH3Ma, YBAXKEHUS K CBOEMY HApOy, YyBCTBA OTBETCTBEHHOCTH IE€PE]
Poaunoii, ropnoctu 3a cBOM Kpau, CBOKO PoauHY, CBOM S3BIK U KYJBTYPY,
IPOIIJIOE ¥ HACTOSAIEE MHOMOHAIMOHAIBLHOTO Hapoaa Poccuu;

LICHHOCTHOE OTHOILIEHHE K NPUPOJHOMY HACIECIHI0 W IaMITHUKAM
IIPUPOABI, NOCTHKEHUsIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX,
TPYyAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCUMCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHMOJIOTMHM, NOHHUMAaHUS 3HAYEHHUS OWOJOTMU B TMO3HAHUM 3aKOHOB
IPUPOBI, B )KU3HU YEIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

ujeitHas yOoexKJIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 U 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEIACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEILCHUS,
OPUEHTHPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM pPOAUTEIAM, CO3JAHUIKD CEMbH Ha
OCHOBE OCO3HAHHOTO IIPUHATHUS [IEHHOCTEU CEMEUHON KU3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccun;



4) 3¢TeTHYECKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAsl ACTETUKY ObITA, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLIEHUMH;

NOHUMAHUE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOW MPUPOABI MU €&
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE
IPOSBIIATH KAYECTBA TBOPUYECKOM JTMUYHOCTH;

5) puznveckoro BocnuTaHus, GopMUpoOBaHUS KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO (J1Ar oMoy Yusi:

NMOHMMAaHWE U peaju3alusi 3J0pOBOro U 0Oe30macHOTro olpasza KU3HU
(310poBO€  MHUTaHWE, COOMIOJEHUE TUCMEHWYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH UM OTAbIXa, pEryispHas Qunyeckas
aKTUBHOCTbB), OEpPEXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DU3MYECKOMY U NICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE LIEHHOCTH TMpPaBWI WHIUBHUAYaJIbHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 TOBEACHUS B CHUTYyaIMSIX, YTPOXKAIOMIUX 3J0POBBI0 M KU3HU
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHUS  BPEAHBIX  MPUBBIUEK
(ynotpeOiaeHus alnKoroisi, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOM JEITEIBHOCTH TEXHOJOTMYECKOW M COLIMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTD WHUILIMUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITEIILHO BBINIOIHATh TAKYIO J€ATEIbHOCTD;

UHTEpPEC K pa3audHbiM cdepaMm mnpodecCHoHAIbHONU JesATEeIbHOCTH,
yMEHHUE COBEPILIATh OCO3HAHHBIN BBIOOp Oyayuieil npodeccun u peanru30BbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CamMOOOpa3oBaHUIO Ha
NPOTSHKEHUU BCEH KU3HH,

7) 3K0JI0TH4eCKOTr0 BOCIIUTAHMS:

AKOJIOTMYECKU LENECO00pa3HOE OTHOILIEHHWE K MPHUPOAE KAaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOM KYJBTYphl: NMPUOOpPETEHHE OIBITA
MJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKH WX BO3MOXHBIX IOCIEACTBUM s
OKPYXKaroLEnl Cpebl;

OCO3HaHME TI00aJTBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOIeM U MyTel ux
pelIeHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU H3YyUYEHUHU OMOJOTUU
3HAHUSI WM YMEHHUS NpPH pEUIeHUH NpoOJieM, CBS3aHHBIX C pallMOHAIbLHBIM



IPUPOAOIOIb30BaHUEM  (COONIOJIEHHE TMpaBWJ TOBEACHHUS B  MPHUPOJE,
HaIpaBJICHHBIX Ha COXpaHEHHWE PAaBHOBECHUS B DKOCHCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, OHOC(EpPHI);

AKTUBHOE HENPUATHE JACWCTBHH, MNPUHOCAIIUX BpEI OKPYKArOIIEH
IPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTUYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUI U MPEOTBpAIaTh UX;

HaJu4Yue Pa3BUTOTO HKOJOTHYECKOTO  MBIILIICHUS, HKOJOTHYECKOM
KYJbTYpPbl, OIbITA JESITEIBHOCTH ASKOJOTMYECKON HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IMO3HABATEJIBHOM, KOMMYHHKATUBHON U COLIMAIIBHOM
MpaKkTUKe, TOTOBHOCTM K Yy4YacTHIO B MPAKTUYECKOW JEATEIbHOCTH
AKOJIOTMYECKOMN HAIMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B MOJHUKYIHTYPHOM
MUPE;

COBEPUICHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKON KYJBTYphl KaK CPEJICTBA
B3aUMOJICHCTBUS MEXKY JIFOJbMU U IMO3HAHUS MUPA;

NOHUMaHWE crnenuukr OWONOTUM KakK HAayKH, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIIMOHATFHOTO HAYYHOTO MBINUICHUS, CO3IaHUH 1IETTOCTHOTO
IPEICTaBICHUs 00 OKpYXKaloleM MUPE Kak O €AMHCTBE MPUPOJbI, YeTOBEKA U
00l11lecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pEIIeHUU TpoOsIeM
COXpaHEHUS IPUPOTHOTO PABHOBECHSI;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISI COBPEMEHHOM ITUBUITU3AIINHN:
oOecrieueHus: HOBOIO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE MPOOJIEMBI  Pa3BUTHUS
YeJI0BEYECTBA, MOUCKA MyTEH BHIXO/A U3 TJI00ATBHBIX IKOJIOTUYECKUX MPOoOIieM
U oOecriedeHHs] Tepexoja K YCTOWYMBOMY Pa3BUTHIO, PAIMOHAILHOMY
UCIOJIb30BAHUIO MPUPOIHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYCHHH OMOJIOTMYECKUX 3HAHUM B LEIAX
MOBBINICHUS OOIIEH KyJIbTyphl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, Kak
COCTaBHOM  4YacTh  (PYHKIMOHAIBHOW  TIPAaMOTHOCTH  OOydYarouuxcs,
dbopmupyemoil npu U3y4eHUu OUOJIOTUH;

NOHMMAHWE  CYIIHOCTH  METOJIOB  MO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh MOJyYaeMble 3HAHMS IS
aHanu3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIET0 MUPA U MPOUCXOSAIINX B HEM
W3MEHEHUM, yMEHUE JienaTh 00OCHOBAHHbBIC 3aKIIOUCHMS Ha OCHOBE HAy4YHBIX
(haKTOB U UMEIOIINXCS JAHHBIX C LIEJIbIO TOJYUYEHHUSI IOCTOBEPHBIX BHIBOOB;



CIIOCOOHOCTh CAMOCTOSATEIBHO UCIOIb30BaTh OMOJIIOTMYECKUE 3HAHUS IS
penieHus: npoOJieM B peajbHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HAaHME LIEHHOCTH HAy4YHOM AEATEIBbHOCTH, TOTOBHOCTh OCYILECTBIISThH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATENbHOCTh HUHANBUAYAJIBbHO U B IPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTb K HENpPEpPHIBHOMY OOpa30BAHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUH MO OMOJIOTHH B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJIbBTATBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOCHUS  Y4eOHOro  MpeaMmeTa
«buosorus» BKIIOYAIOT: 3HAYMMBIE JJi1 (OPMHUpPOBAHUS MHUPOBO33PEHUS
oOyyarommxcst  MEXAUCHUIUIMHAPHBIE  (MEXIpEAMETHbIE)  OOIIEHAYyYHbIC
MOHATHS, OTPAKAIOIINE ICJIOCTHOCTh HAYYHOW KApTUHBI MHpPA W CHEIUDUKY
METOJIOB TIO3HAHHUS, HCIOIB3YEMBIX B E€CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprusi, SBJICHUE, MPOIECC, CUCTEMAa, HAY4YHBIH (akT, NPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHHME, HaOJIOJIEHHE, H3MEpPEHHE,
OKCIIEPUMEHT W JpYyrue);  YHUBEpCalbHbIE  y4eOHBICE  JEHCTBUA
(mo3HaBaTeNbHbIE, KOMMYHUKATHUBHBIC, PETYJSTUBHBIC), OOECIEeUYNBAIOIINE
dbopmupoBaHrue (PyHKIIMOHAIBHOM T'PAMOTHOCTH U COLMAIBHOW KOMIIETCHIIUU
o0yyarommxcsi;  COCOOHOCTh  OOYYarOIIMXCS  HCMOJb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U  YHUBEPCAJIbHbBIC
y4eOHbIe IEUCTBHS B TO3HABATEILHOM U COIMATIbHOM MPAKTHKE.

B pesynabraTte wu3ydeHuss OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHust y oOyuaromierocsi OyayT chOpMUPOBaHbI MO3HABATEIIHHBIC
YHUBEpCAIbHBIC YUYeOHBIC JCHCTBUSA, KOMMYHHKATHBHBIC YHHUBEPCAIbHBIC
y4yeOHbIe JCUCTBUS, PETYJSITUBHBIE YHHUBEpPCAbHbIE YyueOHBIE JEWUCTBHUS,
COBMECTHAs JEeSATENbHOCTb.

MertanpenMeTHbie Pe3yabTaThl OCBOCHHUSI MPOTPaMMbl CPEIHETO OOIIETO
00pa30BaHUsl NOJKHBI OTPAKATH:

OBiageHue  yHHMBepPCAJIbHBIMH  Y4YeOHBIMH  TNO3HABATEJbHBIMH
AeCTBUSIMM:

1) 0a3oBbIe JIOTHYECKHE TeHCTBHUA:

CaMOCTOATENLHO  (pOopMyJIMpOBaTE H  aKTyaIHM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIICHUS
(aHanu3a, CUHTE3a, CpaBHEHMs, Kiaccu(pukanuu, 0O0O0OIIEHMs), pPAaCKPbIBATH
CMBICIT OHMOJIOTMUECKHX TOHATUN (BBIIEIATh WX XapakTEepHbIC MPU3HAKH,
yCTaHaBJIMBATh CBA3U C IPYTUMHU MOHSATUSIMH);



OTpEeNeNITh 1NN NeATeNbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU HX
JOCTUKEHHUS, COOTHOCUTb PE3yJbTaThl JEATEILHOCTH C MOCTaBJICHHBIMU
LETISIMU;

UCIIOJIb30BaTh OWMOJOTUYECKHWE TIOHATHS A OOBICHEHHS (HAKTOB U
SABJICHUH KUBOW TIPUPO/IBIL;

CTPOUTH JIOTHYECKHE PACCYXKIEHUsI (MHAYKTUBHbBIC, JCAYKTHUBHBIC, IO
AQHAJIOTUH), BBIABIISITE 3aKOHOMEPHOCTH U MPOTUBOPEYHSI B PacCMaTpPUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

OPUMEHSTh  CXEMHO-MOJIEJIbHBIE  CpeACTBA  JUIsl  TPEJICTaBIEHUs
CYIIECTBEHHBIX CBSI3€l M OTHOIIECHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX,
a TaKXke TMPOTUBOPEUYMH PA3HOTO POJA, BBISBICHHBIX B  Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUs MPOOJIEMBI ¢ YIYETOM aHAIM3a UMEIOITUXCS
MaTepUalibHBIX U HEMAaTEPUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb, OIICHUBATh COOTBETCTBUE
pEe3yJbTATOB LEJSIM, OLIEHUBATH PUCKHU MOCIEACTBUN IESITENHHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH PpabOTy B YCIOBUSX PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATH KPEATUBHOE MBIILJICHUE MPU PEUICHUN KU3HEHHBIX TPOOJIEM.

2) 0a30BbI€e HCCIeI0BaTEIbCKUE e CTBHUA:

BJIQJ€Th  HAaBBIKAMM  y4€OHO-MCCIIEIOBATEIbCKOH U IPOEKTHOU
JNEATeIbHOCTH, HaBbIKAMHM  pa3pelieHus  npolsieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY METOJIOB PEIICHUS MPAKTUYECKUX
3a/1a4, MPUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUS;

UCIOJIb30BaTh Pa3UYHbIC BHJBI JESATEIHHOCTU IO TMOJTYYEHUIO HOBOIO
3HaHUSA, €r0 HMHTEPHpETAIuu, MPeoOpa30BaHUI0 M MPUMEHEHHUIO B YUEOHBIX
CUTYyalUsX, B TOM YUCJIE TIPU CO3JaHUU YUEOHBIX U COLUATIbHBIX TPOEKTOB;

dbopMupoBaTH ~ HAy4YHBIM  THUN  MBIIUIIEHUS,  BIAJAETh  HAyYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATUIMH U METOJAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJadyl B 00pa30BaTEIbHOU
NEATeNIbHOCTU U )KU3HEHHBIX CUTYalUsX;

BBISIBIISITH TIPUYMHHO-CJIEJICTBEHHBIE CBSI3U W aKTyaJIU3UpOBATH 3a/ady,
BBIJIBUTATh TUIOTE3y €€ PEIIeHUs], HAXOIUTh apryMEHThI IS JI0Ka3aTelIbCTBa
CBOUX yTBEPKJACHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHNUS;

aHATM3UPOBAaTh TMOJYUYEHHbIE B XOJI€ pEIIeHUS 3aJaud Pe3ybTaThl,
KPUTHYECKU OLIEHUBAaTh MX JOCTOBEPHOCTb, MPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX yCIIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;



OCYIIECTBIISITH IEJICHAIIPABICHHBIN MMOUCK MEPEHOCa CPEJCTB U CIIOCO00B
nerlcTBUS B MPOGECCHOHAIBHYIO CPEIY;

YMETh MEPEHOCUTH 3HAHUA B MO3HABATEIBHYIO M MPAKTUYECKYIO 00IacTh
KU3HENIEATETLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJIEH, TIPEIJIaraTh OPUTHHAIBHBIE TIOIXO0/IBI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PANIMYHBIX HUCTOYHWKAX wWHPopMammu (TeKcTe
y4eOHOTO MOCOOMs, HAy4YHO-NOMYJSIPHOM  JuTeparype, OHOJIOTUYECKUX
CIIOBapsAX W CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax maHHBIX, B VHTepHeTe),
aHAIM3UPOBaTh HMHQPOPMALUIO PA3IUYHBIX BUAOB U (OPM TMPEACTABICHHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEMTPOTUBOPECUNBOCTE;

(bOopMyITHpPOBAThH 3aIIPOCH U IPUMEHSThH Pa3IUIHBIC METOBI ITPU TTOMCKE U
oTOope Ouojoruyecko uHQOpMAIMK, HEOOXOIUMOW MJisi BBIOJIHEHUS
y4eOHBIX 3aJ1a4;

IpUOOpEeTaTh OMBIT MCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIBTYpPY AaKTUBHOTO  HCIIOJIb30BaHUS
Pa3TUYHBIX TIOUCKOBBIX CHUCTEM;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYI0 (GOpMY TIpEICTaBICHUS
ouosorndeckor wuHpOpManuu (cxeMbl, TpaduKH, JgUArPaMMBbl, TaOJMIIBI,
PUCYHKH U APYTOE);

UCTIONb30BaTh HAYUYHBIM S3bIK B KayeCTBE CpeIcTBa Mpu paboTe C
Oouosnorndeckoil WHGOPMAIMEH: NPUMEHSITh XUMHUYECKHE, (QU3NYECKUE U
MaTeMaTHYeCKHe 3HAKA M CUMBOJIBI, (pOpMyJIbl, a00peBHUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MPEoOpa3oBBIBATH  3HAKOBO-CHUMBOJIMUYECKHE  CPEICTBa
HATJISTHOCTH,

BIAJCTh  HAaBBIKAMHU  pACIIO3HABAaHUS W  3alUTHl  HUHGOPMAIINH,
UHGOPMAITMOHHOHN 0€30MTaCHOCTH JTMYHOCTH.

OgyajieHNe YHHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU J1€HCTBUSIMH:

1) oOmenme:

OCYIIECTBJISITh KOMMYHHUKAIIMM BO BceX cdepax KU3HU, aKTUBHO
y4acTBOBaTh B JUAJIOTE€ WU JUCKYCCHU IO CYIIECTBY OOCYKIaeMOH TEeMBbI
(yMeHHME 3amaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKICHUS  OTHOCUTEIHHO
BBITIOJTHEHHUS TIPEAJIaraeMoU 3a7aud, yYUTHIBATh HHTEPECHl U COTIIACOBAHHOCTH
MO3UIUN JPYTUX YYACTHUKOB AUAIIOTA UK JUCKYCCHUH);

pacrno3HaBaTh HeBepOajbHBIE CpelCTBa OOIICHHS, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHHUKHOBEHUS KOH(MJIUKTHBIX CUTYAIIHH,
YMETh CMATYATHh KOH(JIMKTHI U BECTH MTEPETOBOPHI;



BJIAJIETh PA3IMUYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJICHCTBHUS, TOHUMATh
HAMEpPEHUs JAPYruxX JIOJeH, TMpOSBIATh YBAXUTEIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU popMe (hopMyIMpOBaTH CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOKO TOYKY 3PEHUS C MCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeJIbHOCTh:

NOHMMAaTh W HUCIHOJIb30BaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHIUBUIYaTbHOH pabOThl TpU  pEHIeHUH OMOJOTHYECKOW MpOOIEeMBI,
000CHOBBIBaTh HE0OX0IMMOCTh IPUMEHEHUS IPYIIIOBBIX dbopm
B3aMMOJICUCTBUS MPU PEIICHUH YUEOHOM 3a/1au;

BbIOMpPATh TEMATUKYy U METOJIbl COBMECTHBIX ACHCTBUH C y4E€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEHN KayKJOr0 4j€Ha KOJUIEKTHBA,;

NPUHUMATh UEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJUHUPOBATh JEUCTBUA IO €€ JOCTUKEHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacnpenensTh poiau ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJbTAThI
COBMECTHOU paboTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJAJa M KAXKJIOrO0 YYaCTHHUKAa KOMaHJIbl B
oO1Iui pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE IPOEKTHI, OLEHUBATh HJAEH C MO3UIMU HOBHU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISITh IMO3UTHBHOE CTPATETMUYECKOE IOBEACHHUE B Pa3IMYHbBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

Ogy1aileHHe YHMBEPCAJIbHBIMHU PeryJsTHBHBIMHU AeHCTBUAMM:

1) camoopranuszaumus:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHUS TPOOJIEM U HX
pelIeHus B )KU3HEHHBIX U YYEOHbIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWH LEJNEBbIE U CMBICIOBBIE
YCTaHOBKHU B CBOMX JEHCTBUAX U MOCTYIKAX O OTHOLIECHUIO K XKUBOM MIPUPOJE,
CBOEMY 3JIOPOBBIO U 3[I0POBBIO0 OKPYKAIOIIHX;

CaMOCTOATENIbHO  OCYIIECTBIIATh  [MO3HABATENIbHYIO  JESATEIbHOCTb,
BBISIBJISITh MPOOJIEMBI, CTaBUTh W (POPMYJIUPOBATH COOCTBEHHBIE 3a7aud B
0o0pa30BaTeIbHON JEATENIBHOCTH U KU3HEHHBIX CUTYAIHUIX;

CaMOCTOATENIbHO COCTaBJIATh IUIAaH peHIeHUs MpoOieMbl ¢ y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTECHUIH;

JTaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclidpsTh ~paMKd  ydyeOHOro IMpeaMera Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHHUH;

Jenatb ~ OCO3HAHHBIA  BBIOOpP,  apryMeHTUpOBaThb  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILIECHUE;



OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOW 3pYyAUIMU B
pa3HbIX 00JIACTAX 3HAHMM, MOCTOSIHHO IMOBBIINIATH CBOW 0OOpa30BaTENIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJa/JeTh HAaBBIKAMM TIO3HABATENIbHOM pedrekcun Kak OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HUX PE3YJIBTATOB H
OCHOBAHM, UCMOJIB30BaTh MPUEMBI pedIEeKCUN AJI OLIEHKU CUTYalluu, BhIOOpa
BEPHOI'0 PELIEHUS;

YMETh OLEHMBATh PUCKH M CBOEBPEMEHHO NPHHHMMATh PELICHUS I0 HX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYTUX IpU aHAIM3€ pPEe3yJbTaToOB
NEeSTENbHOCTH;

3) npuHsATHE ce0sl M APYTUX:

IPUHUMATh ce0sl, MIOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYTrUX IpU aHAIM3€ pPEe3yJbTaToOB
NEeSATENbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYroro 4eaoBeKa.

MNPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIC pe3yabTAaTBI OCBOCHHS COJNIEPKAHHUS yYeOHOTO MpeaMeTa
«buonorus» Ha yriIyOJI€HHOM YpPOBHE OPHUEHTHUPOBAHBI Ha OOecredeHue
npopuapHOro 00ydeHuss oOywarommxcss Ouomornn. OHM  BKIIOYAIOT:
cneruuyeckue i1 OMOJIOTUN HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUN
0 OCBOCHHUIO, WHTEPHpPETAlMd W MPeoOpa30BaHUIO 3HAHUW, BUBI
NESTEIHHOCTU TI0 MOJTYyYEHUIO HOBBIX 3HAHUN M UX MPUMEHEHHUIO B PA3THMYHbIX
y4eOHBIX, a TaKKe B peaJbHBIX JKU3HEHHBIX CHTyanusx. lIpeameTHble
pe3yabTaThI MPEACTABIICHBI TI0 TO1aM H3yYCHUS.

[IpeameTHBIC pe3ynabTaThl OCBOCHHS ydeOHOro mpemmera «buomorus» B
10 knacce NOKHBI OTPAKATH:

chOpPMUPOBAHHOCTh 3HAHUK O MECTE€ W POJU OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUN €CTECTBCHHO-HAYYHOW KapTUHBI MUpPa, B
MO3HAHWW 3aKOHOB TMPHUPOJBI W pEHICHWH TPoOJIeM  parmOHAIBHOTO
IPUPOAOIIONB30BAHUSA, O BKJIAJAE€ POCCHHCKUX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE OMOJIOTHH;



BJIQJICHUE CHUCTEMON OHOJOTUYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraloIyue OUOJIOTMYECKHEe TEPMUHBI M MOHATHUS (KU3Hb, KIIETKa,
OpraHu3M, MeTa0O0JIM3M, TOMEOCTa3, CAMOPErYJsLus, CaMOBOCIPOU3BEICHUE,
HACJIeJICTBEHHOCTh, U3MEHYMBOCTb, POCT U pa3BUTHUE), OUOIIOTUYECKUE TEOPUU
(knmerounas teopusi T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMocomHas
Teopus HacnencTseHHoctu T. Moprana), yuenus (H. . BaBunosa — o neHTpax
MHOTOOOpa3usi M  MPOMCXOXKAECHHS  KYJbTYPHBIX  pAacTE€HUM), 3aKOHBI
(emrnHOOOpa3Us MOTOMKOB MEPBOTO MOKOJICHHSI, PACIICTUICHUS, YACTOTHI TaMET,
He3aBUCUMOro HacienoBanuss [. MeHaens, TOMOJOTMYECKUX pPSJOB B
HacJIeICTBEHHOU N3MCHYUBOCTHU H. . Baswuona), MIPUHLMIIBI
(KOMILJIEMEHTapPHOCTH );

BJIQJICHUE OCHOBHBIMHM METOJAMHU HAYy4YHOTO MO3HAHMS, UCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIEIOBAHUAX KUBBIX OOBEKTOB (OINUCAaHUE, H3MEpPEHHUE,
HaO0JII0/IeHNE, SKCIIEPUMEHT);

YMEHUE BBIJEISATH CYIIECTBEHHbIE PU3HAKU: BUPYCOB, KIIETOK MPOKAPUOT
U AYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOUHBIX OPraHM3MOB, B TOM YHCIIE
OaxkTepuii, rpuOOB, PACTEHHI, KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPraHOB U
CUCTEM  OpraHOB  pPACTEHHI, KUBOTHBIX,  YEJIOBEKa, IIPOLIECCOB
KUZHEACATEIbHOCTH, MPOTEKAIOIINX B OpPraHM3Max pacTeHHH, >KUBOTHBIX H
YeJIOBeKa, OMOJIOTMYECKHX TIPOIECCOB: OOMEHa BemIeCTB (MeTadoIm3M),
MPEeBpAILlEHUs YHEPTUU, OpPOKEHHUS, aBTOTPOGHOTO U TeTepOTPOGHOTO THUIIOB
nuTaHus, (OTOCMHTE3a M XEMOCHUHTE3a, MHUTO03a, MeHo03a, raMeToreHesa,
AMOpHOreHesa, NOCT3MOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXEHUS,
WHJMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3aUMOJECHCTBUS T'€HOB,
reTepo3rca, HCKYCCTBEHHOTO 0TOOPa;

YMEHHUE YCTaHABIMBATH B3aUMOCBS3M MEXKJY OPraHOMJAMM KIIETKH U UX
GYHKIUSAMH, CTPOCHHEM KIJIETOK Pa3HbIX TKaHEW W HUX (PYHKIUSAMU, MEXKTY
OpraHamMy M CHCTEMaMU OpPraHOB y pPACTEHUH, >KMBOTHBIX M YEJIOBEKA U MX
GYyHKUUAMH, MEXy CHCTEMaMd OpraHOB M MX (PYHKIUSMHU, MEXAY dTaraMu
oOMEHa BEIIeCTB, JTalmamMd KJIETOYHOIO LHMKJIA M JKU3HEHHBIX LIHMKIJIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO PA3BUTHS, T€HOTUIIOM U (DEHOTHUIIOM,
dbenoTunom u paxkTopamu cpeapl OOUTAHMUS;

YMEHHE BBISBISATh OTINYUTEIbHBIE TPU3HAKU JKUBBIX CHCTEM, B TOM YUCJIE
pacTeHM, )KUBOTHBIX U YEJIOBEKA;

YMEHUE HCMOJIb30BATh COOTBETCTBYIOIIHME ApPryMEHThI, OHOJOTMYECKYIO
TEPMUHOJIOTHI0O W CHMBOJIMKY JUIsl JOKa3aTeJbCTBAa POACTBA OPraHU3MOB
Pa3HBIX CUCTEMATUYECKUX TPYIII;

yMEHHME peliath OWOJOTMYECKHE 3a7add, BBISBIATh MNPUUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXIY MCCIEIyEMbIMU OMOJIOTMUECKUMU IpOLEcCCaMu U



SBIICHUSIMH, JIeJaTh BBIBOJbI M TPOTHO3bI HA OCHOBAaHUU TOJYyYEHHBIX
pe3ynbTaToB;

YMEHUE BBIOJIHATH J1a00paTOPHbIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUTAaTh THUIOTE3bl, MPOBEPATh HX DIKCIEPUMEHTAIHHBIMU
cpenctBamu, (popmynupys Lelb HCCIENIO0BaHUs, aHAIU3UPOBATh IOIYYEHHBIE
pE3yNbTATHl U JACNIaTh BHIBOIBI;

YMEHHE y4acCTBOBATh B YUCOHO-HCCIIEIOBATEIILCKON paboTe 1o OHOIOTHH,
HKOJIOTUU U MEJUIIMHE, IPOBOAMMOM Ha 0a3e MIKOJIbHBIX Hay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTaBIATh IOJYYEHHBIE pe3yJbTaTbl Ha  YYEHUUYECKHUX
KOH()epEeHIUsX;

yMEHHUE OIEHWBATh ITHUYECKUE AaCIEKThl COBPEMEHHBIX HCCIIEIOBAHHUI B
obnmactu  OMONIOTMM M MEAMIMHBI  (KJIOHUPOBAHHME, HMCKYCCTBEHHOE
OIJIOAOTBOPEHHUE, HAMPABIEHHOE U3MEHEHUE T€HOMA U CO3/IJaHUE TPAHCTEHHBIX
OpraHu3MOB);

yMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BHIOOp Oyyiiel mpodeccruonanbHOM
NEeSTEeNbHOCTY B 00JacTd  OWOJIOTHMH,  MEIUIMHBI, OHWOTEXHOJOTHH,
BETEPUHAPUH, CEIIBCKOTO XO3MMCTBA, MUIIEBONW MPOMBIIUICHHOCTH, YIIIyOIsATh
NO3HABATEIbHbBIII ~ MHTEPEC, HAIpaBJICHHBIM HAa  OCO3HAHHBIA  BBIOOP
COOTBETCTBYIOIIEH Mpodeccuu U MpoAOKEHNE OHOJIOrHYecKoro 0opa3oBaHuUs
B OpraHU3alMIX CPeAHEro MPo(ecCuOHATIBLHOTO U BRICIIET0 00pa30BaHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydyeOHOro mpeamera «buonorus» B
11 knacce nOJXHBI OTPAKATH:

c(hOpPMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B TMO3HAHWW 3aKOHOB TMPUPOJBI M PEHICHUU 3KOJOTHYCCKUX
npo0JieM 4YelOBEYeCTBa, a TAKKE€ B PELIEHUH BOIPOCOB PALUOHAIBHOIO
IPUPOAOIONB30BaHNA, W B (OPMHUPOBAHWUU IIEHHOCTHOTO OTHOIIEHUSA K
npupoze, 0OIIEeCTBY, YEIOBEKY, O BKIAJE POCCHUICKUX U 3apyOEKHBIX yUEHbBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHUU;

YMEHHUE BIIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHWUM, KOTOpas BKIKOYAET
ompeJieieHNs] U MOHUMAaHUE CYIIHOCTH OCHOBOTIOJATAIOIINX OWOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, SKOcHUcTeMa, Ounocdepa), OMOJTOTUYECKUE TEOPHUH
(aBomouoHHass Teopust Y. JlapBuHA, CHUHTETHYECKas TEOPHsS SBOJIIOLIMH),
yuenust (A. H. CeBepuoBa — 0 myTsAX M HampaBleHHsX 3Boaouuu, B.J.
Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTHdeckoro papHoBecus [[x. Xapau
u B. BaiinGepra, 3apogsiieBoro cxoactsa K. M. bapa), nmpaBuna (MUHUMyMa

FO. JInbuxa, 3K0JI0rM4ecKoi MUpaMuIbl SHEPTUH), TUIOTE3bI (TUIIOTE3a «MUPa
PHK» V. I'mnGepra);



yMEHUE BIAJeTh OCHOBHBIMU  METOJaMH  HAy4YHOTO  IIO3HAHMUS,
UCIIOJIb3yEeMBIMH B OHWOJIOTHYECKHUX HCCICAOBAHMIX JKMBBIX OOBEKTOB M
AKOCHUCTEM (OMHUCaHue, U3MEpEeHHe, HAOII0ICHUE, IKCIEPUMEHT), CIoco0aMu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX M3MEHEHHUI B IPUPO/IE;

yMEHUE BBIIETATh CYIIECTBEHHbIE NPHU3HAKHU: BHUJIOB, OHOrEOIIEHO30B,
AKOCHUCTEM U Ouocdepsl, CTAOMIU3UPYIONIEro, JABUKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTOTIATPUIECKOTO " CUMITaTPUIECKOTO
BUI000pA30BaHUsA, BIUSHHUS JBIKYIIUX CHJI DBOJIONMKA Ha TeHO(POH]
MOMYJISIIIUY, TPUCTIOCOOIEHHOCTH OPTraHU3MOB K Cpejie OOMTaHusl, YepeJOBaHUs
HAIIPABJICHUM JBOJIIOIMM, KPYTrOBOpOTa BEIISCTB W IIOTOKAa DJHEPTUU B
IKOCHUCTEMAX;

YMEHUE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY TMPOIECCaMU 3BOJIOIHH,
JIBUKYIIUMH CUJIAMU aHTPOIIOTE€HEe3a, KOMIIOHEHTAMU Pa3IMYHbIX SKOCUCTEM U
PUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABISATh  OTIWYUTEIbHBIC TPU3HAKH  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHUs, aOMOTUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBSA3€H OpraHM3MOB B COOOIIECTBAX,
AHTPONOTEHHBIX U3MEHEHHUMN B DKOCUCTEMAX CBOECU MECTHOCTH;

YMEHHUE HWCIOJIb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO W CHUMBOJIMKY JUJIS JOKa3aTeIbCTBAa POJICTBA OPraHHU3MOB
pPa3HBIX CHUCTEMATHYECKUX TPYMIM, B3aUMOCBSI3U OPraHU3MOB U  CPEJbl
oOWTaHWs, €IWHCTBA YEJOBEUYECKUX pac, HEOOXOAMMOCTH COXpPaHCHHSI
MHOT000pasusi BUIOB M SKOCHCTEM KaK yCIIOBHS COCYIIECTBOBAHUS MIPUPOIBI U
YeJIOBEUYECTRA;

yMEHUE peliaTh OHOJOTUYECKHE 3a/ayd, BBISBISATH  IPUYUHHO-
CIICICTBCHHBIC CBSI3M MEXIY HCCIIEIYEMbIMH OHOJIOTHUYECKHUMH IPOIECCaMu U
SBJICHUSIMHU, JIeJlaTh BBIBOJIBI M TPOTHO3BI HA OCHOBAaHWUW TIOJYYCHHBIX
pe3ynbTaTOB;

yMEHUE BBITIOJIHATH J1a00paTOpHBIE U MpaKTUYECKUe padoThl, COOIIOAATD
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3BI, IPOBEPATh HX IKCIICPUMEHTATHHBIMH
cpenctBamu, (Gopmynupys 1elb HCCIENOBaHUSA, aHAIM3UPOBATH IMOITYYEHHBIC
pe3ynbTaThl U JeNIaTh BHIBOIBI;

YMEHHE y4acTBOBATh B YUEOHO-UCCIIEIOBATEIILCKON paboTe o OHMOoJIoTuH,
AKOJIOTUU ¥ MEIUIIMHE, TTPOBOIMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTABISTh TOJYYEHHBIE pE3yJbTaThl Ha  YYCHUYECKUX
KOH(EPEHITUAX;



yMEHUE OIICHUBAaTh THUIMOTE3bl M TEOPUU O MPOUCXOXKIECHUU >KU3HH,
YelloBeKa M 4YEJNIOBEYECKHMX pac, O NpUYMHAX, TMOCIEICTBUAX M CIOC00ax
IperoTBpalleHus rI100aJbHbIX U3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BHIOOp Oyyiiel mpodeccruonanbHoM
NESTENBbHOCTY B 00JacT OWOJIOTHH, HKOJOTHH, MPUPOJIONOIB30BAHMUS,
MEJMIIMHBI, ONOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH, CEIbCKOTO XO35HCTBA,
NUIIEBOM  MPOMBIIIICHHOCTH,  yIAyOmsITh  TO3HABATENbHBIA  MHTEpPEC,
HAINPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH TMpodeccuu u
POJOJDKEHNE OHOJIOTUYECKOr0 O00pa3oBaHUsI B OpraHU3alUsiX CpPeIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.



