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COAEPKXAHME OBYUYEHUSA
10 KVIACC

Conepxanue mporpamMsbl, BBIAEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyiapcTBeHHO# utoropou arrecraiuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas OUOJIOTHUSI — KOMITJIEKCHasl Hayka. KpaTkasi uctopust pa3BUTHUS
Ouosornu.  buonmornueckue HAyKd W H3ydyaeMmble  UMHU  TPOOJIEMBL.
OyHIaMEHTaJIbHbIE, TPUKIAIHBIE KW TMOUCKOBBIE HAy4YHbIE HCCIEIOBAaHUS B
OMOJIOTHH.

3HayeHue OuoJoruu B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAay4YHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
[IPAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKAa: MEIULHHE, CEIbCKOM XO3SMCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPHUPOIBI.

JleMmoHCcTpanuu

[Toptpetsl: Apuctorensb, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseii, I'. Mennens, B. . Bepnanckuii, 1. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMH C JIPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTEeMBbI U MX U3YYEHHUE

KuBble cucTeMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb W LEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOpTraHU3ALMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alydi >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKAHEBBIN, OpTraHU3MEHHBIMN, MOMYJIIUMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(Ouoreonenotuueckuii), Omochepusid. Ilpomeccsl, mpoucxopsmye B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opma CylecTBOBaHUS
Marepuu. Hayku, nzyyaroiine >KMBbl€ CUCTEMBI HA Pa3HbIX YPOBHIX OPraHU3ALINU.

N3ydenne >kuBBIX cucTeM. Meroasl Ouosiorndeckord Hayku. HaOmionenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus. [lonarue o 3aBucuMon u
HE3aBUCUMOW TiepeMeHHOU. IlnanumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [lonstie BBIOOpPKH M €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTHU TMOJYyYEHHBIX
pe3yibTaToB. [IpuumHBI UWCKaXkeHUsT PE3yJIbTATOB JKcrepuMmeHrta. llonsarue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmunpel u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «buosorunyeckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3ALMUU KUBOU
npuponb», «CTpoeHHE KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEUECKOro opraHuszmay», «buoreoinenos», «buochepa», «Metobl
W3YUYCHHUS )KUBOM ITPUPOIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJIOBaHWE Ui TMPOBEACHUS
HaAOJII0ICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonb3oBaHWe pPa3IUYHBIX METOJOB MpH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHANbHAS eauHMIAa >KuBoro. Mcrtopus
oTKpbITuA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHOH KJICTOYHOU
TEOPUHU.

MeTonbl  MOJIEKYJSIDHOM M KJIETOYHOW  OMOJIOTMM:  MHUKPOCKOMUS,
xpoMarorpadus, 3meKTpodopes, METOI MEUYSHBIX aToMOB, au(depeHITnaIbHOe
HeHTpUYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @OuUKCUPOBAHHBIX
K1emokK. DNEKTpoHHasi MUKpockonus. Kougoxanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemok.

JleMoHCcTpanumn

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

Tabmuubl u cxembl: «CBETOBONH MHUKPOCKOM, «DIEKTPOHHBIH MHKPOCKOID,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOITUIY.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEenapaTbl pacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAITBHBIX KIETOK.

IIpakTuueckas padora «M3yueHne METONOB KJIETOYHON OUOJIOTHUHU
(xpomarorpadus, aekTpodopes, audbdepeHuanIbLHOe EeHTPUGYTUpPOBaHUE,
[TL1P)».

Tema 4. XumMuueckasi OpraHn3anus KJIeTKH

XUMHYECKHM COCTaB KJIETKH. Makpo-, MUKPO- U YJbTPAMUKPOIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOpPUTENS, PEAreHTa, y4acTHE B CTPYKTyPUPOBaHUU
KJIETKH, TETUIOPETyJsiiuu. MuHepaibHble BEHIECTBA KJIETKU, MX OUOJIOTHYecKas
poJib. POJIb KATHOHOB U @aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKU. buosiorndyeckue nonumepsl. benkw.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OelKoBOW MoJekyibl. [lepBuunas
CTpyKTypa Oeika, MeNnTHIHas CBi3b. BTopuyHas, TpeTU4Has, YETBEPTHUUHAS
cTpykTyphl. Jlenatypauus. CsoiictBa OenkoB. Kiaccudukanuss — Genkos.
buonornyeckue pyHkiuu 0enkoB. [Ipuonsi.



VYrineroabl. MoHOCaxapuabl, TUCaXapu/ibl, OJIUTOCAXapHUIbl U TOJIUCAXAPU/IBIL.
OO0mwmii TUTaH  CTPOCHHUS U (PUBUKO-XUMUYECKHE CBOMCTBA  YTJICBOJIOB.
buonornyeckue GyHKIMHN YTIIEBOIOB.

Jlununer. M'aapodunbHO-THAPOGOOHBIE CBOMcTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKUUAN
aunuaoB. OOLme CBOMCTBAa OMOJIOTMYECKMX MEMOpaH — TEKYy4eCThb, CIIOCOOHOCTh K
CaM03aMbIKaHUIO, MOJTYTPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HyKIEHMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxjaeHue u ouonorndeckue Gpynkuuu JJHK.
Bunst PHK. ®ynknun PHK B knetke.

Crpoenue moisexkynbl AT®. Makpospruueckue cBsizu B Mmosiekyie ATO.
buonorunyeckue ¢pyuknun AT®. BoccTtaHoBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [pyeue wykneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowl cenomuxu, mpancKkpunmomuKu, npomeoMuKu.

CtpykTypHas Ouoyiorwsi: OMOXUMHUYECKHE U OMO(DU3NIECKUE MCCIIECIOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOM CTPYKTYphl OWOMONEKyn. Mooderuposarue
CMPYKMYpsl U QYHKYULi OUOMONEKY U UX KOMNIeKco8. KomnvromepHulil ouzaiin u
Op2anuyecKull CuHme3 OUOMONEKYI U UX HENPUPOOHBIX AHANI0208.

JleMoHCcTpanumn

[Toptpetsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. IIpy3unep.

[narpammbr:  «PacnpeneneHne XUMHAYECKHX 3JEMEHTOB B HEXHUBOU
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOLIE.

Tabmuiel u cxembl: «llepuoguueckass TabMuIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BemectBa B coctaBe OpraHuzmoB», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNb», «CTpOeHHE MOJIEKYII
yrieBoaoB», «CTpoeHne MoJIeKyn JHUOUAOBY», «HyKIEMHOBBIE KHUCIOTBD»,
«Ctpoenue Mmonekyasl ATOy.

ObopynoBaHue: XMMHYECKast MOCYy1a U 000PYI0BaHHE.

JlabopaTopHasi pabora «O0GHapykeHHE OCIKOB C MTOMOIILI0O KAYECTBEHHBIX
peaKIUID».

JlaGopaTropnass  pabora  «lccienoBaHue  HYKJIEUHOBBIX  KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenue nu QyHKIUM KJIETKH

Tumnbel KIETOK: JyKapuoTHueckas W Mpokapuotuyeckas. CTpyKTypHO-
byHKIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapuoTuueckoit kiaeTku. Knerounast creHka OakTepuil U apXxei.
OcoOeHHOCTH CTpPOCHHS TeTepoTpoGHONW H aBTOTPOGHON MPOKAPHUOTUUECKHUX
KJIETOK. MecTO U poJib MPOKapHuoOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE AYKapUOTUYECKON KJICTKH.
[Inazmatuueckass wmemOpana (ruazmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpanbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTUYECKyt0 MeMOpaHy: MacCHUBHBIN
(uddy3usa, obOneruénnas aud@ys3us), aKTUBHBINA (IIEPBUYHBIN U BTOPUYHBIN
aKTUBHBIA TpaHcnopT). [lomymponuriaemMocts MemOpanbl. Pabotra HaTpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLMTO3, paronuTo3. Dk301uTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHU, rpuloB.

Hutomna3ma. [{uto3ome. Llutockener. [IBmxenne nuroriazMbl. OpraHOUIbI
wietkn. OmHOMeMOpaHHBICE OPTraHOWIBI KIETKH: HHAOIJIA3MATHYECKas CETh
(BIIC), anmapat T'onbaku, JTU30COMBI, UX CTpoeHHWE M (QyHKIHH. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KJeTKH. CTpoeHHe TpaHyJISIPHOIO PETHKYIyMa.
Mexanusm nanpaenenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpad. [maakuii  (arpa”yfsipHBIA)  SHIOTUIA3MATHYECKUN
petukynym. CekperopHas QyHkius anmapata ['onbmku. Moougurkayus 6enxos 8
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyonu pacturenbHbIx KiIeTOK. Kiietounbiid cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWUJbl  KIJIETKH:  MUTOXOHIPHUH,  IUTACTH]BI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (GyHKIIMA MUTOXOHAPWUN W TwiacTuia. llepBudnebie,
BTOPUYHBIE U  CJOXHBIE  IUIACTUAB  (DOTOCHUHTE3UPYIONIUX  DYKAPHOT.
XJ0pOIIacThl, XPOMOILIACTHI, TIEHKOIIACTHI BHICIIMX PACTEHUH.

HememOpanHubie opraHouabl kjieTku CTpoeHue M QPyHKUIUU HEMEMOpPAHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmol.
MuxkpodunameHTsl. AkmuHogvle Muxkpoguiamenmsol. MBIIIEUHbIE  KIIETKU.
Axmunosvie KOMHOHEHMbl HeMbluleyHblX Kiemok. MukpoTpy6ouku. KneTounbrit
neHtp. CTpoeHME U JABWKEHHE KIYTUKOB U pecHHYeK. MHUKpOTpyOOUKH
muToriasmel. Llentpuons. benku, accoyuupogannvie ¢ mMuxpoguiameHmamu u
muxpompyooukamu. MomopHvie 6enxu.

Anpo. O6omouka siapa, XPOMATHH, KaPUOIUIa3Ma, SIAPBINIKU, UX CTPOEHUE U
bynkuuu. SnepuHpiii O0enkoBbI MaTpukc. lIpocTpaHCTBEHHOE pPacHOOKEHHE
XpOMOCOM B HHTep(a3zHOM siape. Iyxpomamur u ecemepoxpomamun. benxu
XpOMaTWHa — THUCTOHBL. Jlumamuxa sdepHou 00010YKU 6 Mmumose. FHoepmulil
MPAaucnopm.

Kiierounsle BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpersr: K.C. MepexkoBckuit, JI. Mapryiuc.

Tabmuubr u cxembl: «CTpoeHHE SYKAPUOTHYECKOW KIeTKm», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKW», «CtpoeHue
MUTOXOHIPUIY, «Sapo», «CTpoeHre NpOKApUOTHIECKON KISTKIY.

OO6opynoBaHME: CBETOBOM MUKPOCKOIN, MHUKPOIpENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopHass padora «l3ydeHue CTpPOEHHUS KIETOK Pa3JIUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydeHne cBOWCTB KIETOYHOW MEMOpaHBI.

Jlabopatopnas paGora «lccienoBanue minazMonuza M JeriazMoiun3a B
PACTUTENbHBIX KIIETKaX».

IlpakTnueckass  pabora  «l3ydyeHue  JOBWKEHUS  UUTOIJIA3MbI B
PACTUTEINIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpaleHie JHEPIHMH B KJIIETKe

AcCUMUIISALNS U TUCCUMWISIIIUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumbsl oomMeHa
BCIIIECTB: aBTOTPO(HBIM M TeTepoTpodHBIH. YdacTHe KHCIOpoaa B OOMEHHBIX
mpoiieccax. OJHEpPreThueckoe oOecredeHne KieTku: mpeBpaiieHne ATD B
OOMeHHbIX Tpoleccax. DepMEHTATUBHBIN XapakTep pPeaKIud KJIETOYHOTrO
Metabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JICHCTBUSI.
Kodepmentsl. Otnuuns pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOpoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMIHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHUX BelleCTB B KieTke. DorocuHTes.
AHOKCcueeHHblll U OKcueeHHblll Gomocunme3 y obaxkmepuii. Ceemocobuparoujue
nUCMeHmbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJI0poIiacToB B IpoLecce
dotocunteza. CBeToBas u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cy. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BnusiHue paznuyHbix (PaxTopoB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (POToCUHTE3A.

XEMOCHHTES. Pa3noo6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTpUuuIupyomue OaKTepuH, Kele300aKTepur, cepoOaKTepHH, BOJOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buaer Opoxenus. [IpomykTbl OpoKeHHS W WX
UCIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HEH.

AspoOHbIe OpTraHu3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[TogroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUH B
npolieccax ouongornyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopanno2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoii AT®-cunmasel. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BeIIecTB nepes aHadpoOHBIM. DPGHEKTHBHOCTh SHEPTETHUECKOTO OOMEHa.

JemoHcTpanuu

[Toptpetsr: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxeMbl: «DOTOCHHTE3Y, « JHEPreTHUECKU 00Men», «brocunTes
oenka», «CtpoeHue pepMeHTa», «XEeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYJAOBAaHHE IJISI MPUTOTOBIICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass  paGora «l3ydyeHHe  KATaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlabopaTtopnasi paGora «/3ydyenne (HEepMEHTATUBHOTO PACIICTICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnasi paGora «CpaBHeHue TiporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a.

JlaGopaTopHas pab6ora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U JbIXaHUS.

Tema 7. HacsiencrBeHnass uHGopManus M peaju3anus eé B KieTKe

Peakuun mMarpuyHoro cuHres3a. [IpuHUIKI KOMIUIEMEHTAPHOCTU B PEAKLMIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBEeHHOW MHGOpManun. [ eHeTnuecKui
KoJ, ero cBoiWcTtBa. TpaHckpumius — MarpuuHblii cuHTe3 PHK. Ilpunumms
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, aHTUIMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnosust Ouocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasnenuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAapUOT U 3YKapUOT. Peryisiius akTUBHOCTHM I'€HOB Yy NpOKapuoT. I'mmortes3a
onepoHa (®. XKako0, XK. Mano). Moaekynapuvie mexanuszmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTke. KiieTounbIi romeocTas.

Bupycbl — HekseTouHble (OPMBI KU3HU U O0JUTaTHBIEC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaron. Kusnennwiii yuki
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycurie 3a0oneBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN]J], COVID-
19, counanbHble U1 MEAULIMHCKUAE TPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u anaiusz oonvuux maccusos («bigdatay)
CMpPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 buonoeuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /I. 1. UBaHOBCKUIA.

Tabmuiel 1 cxemsl: «buocunre3 Oenkay, «l'eHeTHYeCKU Kol», «Bupych»,
«bakrepuodarmy.

IIpakTuueckas padora «Co3naHrue MOJCIN BUPYCA».

Tema 8. ZKnsHeHHBIH UK KJIETKH

Knerounslii 1muki, ero mnepuonasl u peryisius. Wurepdaza u MuUTO3.
Oco0OeHHOCTH TIpOIecCOB, MpoTeKarmmx B uHTepdase. [loaroroBka KieTku K
nenennto.  [IpecunTeTndyeckuit  (MOCTMUTOTHYECKHH),  CHUHTETHYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BI.

Martpuunsiii cunres JIHK — permkanua. Ilpuamuner perumkanvu JITHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUNAPAJIIEIBbHOCTD.
Mexanusm pernkanuu JITHK. Xpomocombl. Ctpoenue xpomocoMm. Ternomepsl u
TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUI. JIUTJIOWAHBIA W
rariouHeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. I[lojoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguum MHUTO3a U TPOUCXOJAIINE B HUX
npoueccel. Tunel muto3a. KapuoknHe3 u nuTokuHe3. buosiornueckoe 3HaueHue
MHUTO3a.

Perynsuusa MUTOTHYECKOTO IMKIIA KIeTKH. I[IporpamMmupyemasi KieTo4yHas
rubesp — anomnros.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs TE€HOMHUKA. Mexauusmol
nponugepayuu, oupgepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
K1emKka» — Ououngopmamuyeckue Mmooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanuu

Tabmuupl U cxembl: «OKU3HEHHBIM MUK KIETKH», «Mutos», «CTpoeHue
xpomocomy, «Pemnukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpPOIpenapaThl: «MHUTO3 B KJIETKaX
KOpEUIKA JIyKay.

JlaGopaTopHas pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpENapaTax».

JlabopaTopHnasi padora «HaOnioieHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENAPATAX ).

Tema 9. CrpoeHue u GyHKIMHM OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAQJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOCHHOCTH  CTPOEHHUS U  JKU3HENCATENHHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIpUObI, OJHOKJIETOUYHBIC
BOJIOPOCIIH, APYTHUE NPOTUCTHI. KOTOHUAIBHBIE OPTAHU3MBI.



B3anMoOCBs3p 4YacTel MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Txkanu pacrenuil. TuIBI pacTUTENbHBIX TKaHEW: oOpa3oBaTebHas,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOECHMUS,
(GyHKLIMN U paclofiOKEHUs] TKAHEH B OpraHax pacTEHUU.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIBI XKUBOTHBIX TKaHEW: DIIUTEIWAJIIbHAS,
COCJIMHUTENbHASA, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTPOEHHUs, (DYHKUHMI U
PACIIOJIOKEHMS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T'€HEpaTUBHBIE OpraHbl pacteHuil. OpraHel U
CUCTEMBbI OPTraHOB KUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii M BHyTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTHKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONMU3MBI M HACTHM. JIBMI)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
Mblle4yHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIutanne opranuszmoB. IlormomeHune BOABI, YIJIEKMCIOrO Ta3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. lIuranue kuMBOTHBIX. BHyTpumnosocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHUe. [IuTaHWe MO3BOHOYHBIX MXUBOTHBIX. OTHENBI
NUIIEBAPUTENBHOrO TpakTa. lIumeBapurenbHble keneswl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{pixanue >kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHoe abixaHue. JlpIXxaTeabHasi MIOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J{pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIOLMOHHOE  YCIIO)KHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMHU JIETKUX Yy NTUL U
MieKkonuTaromux. Perymsus apixanus. JprxarenbHbie 00bEMBI.

TpaHcnopT BELIECTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMbl DPACTECHUM.
TpaHncropT BemecTB y JKHMBOTHBIX. KpoBeHOoCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTtemMa IO3BOHOYHBIX JKMBOTHBIX U d4enoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrum KpoBooOpamieHusi. IBOJIIOIHMOHHbBIE
YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI IMO3BOHOUYHBIX XUBOTHBIX. PaboTta
cepAua U €€ peryJssusl.

Brinenenue y opranusmoB. Beigenenue y pacteHuil. Bwinenenue y
KUBOTHBIX. CoKparutenbHble Bakyonau. Opransl BblaeneHus. PuibTpanus,
CeKpelus U 00paTHOE BCachlBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbIICIICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIACIMUTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne u (pyHKIUMOHHpPOBAHUE
Hedpona. OOpa3zoBaHNe MOYH Y YEJIOBEKa.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHI MNPOCTEHIIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3a1UThl. DUTOHIUBI.

3amura 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammTa opranu3zMa ot Ooje3Heil. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPaJIbHBI WUMMYHUTET. BpoxaEHHBI W NpUOOPETEHHBIN crenupuIecKuii
UMMYHHUTET. Teopusi KIOHAIbHO-celeKTUBHOro ummyHnurera (I1. Opmmux, ©. M.
bepuer, C. Tonerara). BocnaniurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00J€BaHUM.

Pasgpaxkxumocte u  perymsiuus y  opraHusmoB. Pasgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpaxumocTts u  peryisimus y
pacteHuil. PocToBbIe BelecTBa U X 3HAYEHUE.

HepBHas cucremMa u peduekTopHas peryjsiuus y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOIOLUOHHOE YCIOKHEHHE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHbIX. OT/AEIBl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pednexropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymMopanpHas perymnsauus U 3HAOKPUHHAA CUCTEMA JKUBOTHBIX U YEJIOBEKa.
JKene3pl HHOOKPUHHOW CUCTEMBI M HX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3auMoCBsi3b HEpBHOM M SHIOKPUHHOM cucTeM. [umnoTtanamo-runodusapHas
cUCTEMA.

JlemoHcTpanuu

[Toprper: U. I1. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIE
Bojopocnn», «bakrepun», «llpocrelimue», «Opranbl HBETKOBBIX PACTECHUI,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIx», «TkaHu pacrenuil», «KopueBbie cuctembl», «CTpoeHue cTediisy,
«CTpoeHHE JHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMa, «HepBHass  cucremay, «Koxay, «MpllieuHass ~ CUCTEMay,
«BpigenurenbHas CcUCTEMa», «DHAOKpPHMHHAs cucTteMa», «CTPOEHHE MBI,
«Ammynuter»,  «KuimieunomnosioctHeie», «CxeMa  TUTaHUA  PACTEHUI»,

«KpoBeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue 1uiaHapun», «BHyTpeHHee cTpoeHue H0KJeBoro uepns», «HepBHas
cuctema peio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecMbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MieKonuTaomux», «HepBHas cuctema yenoBekay, «Pediexcy.



OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOINpENnapaThl OJHOKIETOUYHBIX
OpraHW3MOB, MUKpOIIpENapaTbl TKAHEH, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBBIE SK3EMIUISIPhl KOMHATHBIX pacTeHUi, repbapuu
pacTeHMil pa3HbIX OTJAECJIOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy0BaHuE JJIs JEMOHCTPALIMH IOYBEHHOTO ¥ BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmasia u OelKoB Mo/ IeHCTBUEM (PEPMEHTOB, 00OPYAOBaHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKEHUI, MOJIENIM T'OJIOBHOTO MO3Tra Pa3NYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHrue TKaHEH pacCTCHUIN».

JlaGopaTopHasi pabora «/3yueHrue TKaHEN KUBOTHBIX).

JlabopaTopHnasi padora «3yueHre opraHoB IIBETKOBOI'O PACTEHHUS.

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrnonoro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CHOPYJSLuS,
dbparmMenTanys, KIOHHPOBAHUE.

ITonoBoe paszmHokeHue. IlojoBble KIIETKH, WM rametsl. Meio3. Craauu
Meiio3a. [ToBenenne xpomocom B Meito3e. Kpoccunrosep. buosornyeckuii CMbICI
M€Ho3a M IIOJOBOTO Tporecca. Meno3 u €ro MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

IIpenzapoasiiieBoe pazsutue. ['amerorenes y xKuBOTHBIX. [1010BbIE XKele3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaTtoreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmiogoTBOpeHHe U SMOPUOHAILHOE pPa3BUTHE JKUBOTHBIX. CrocoOBI
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayaibHOE pa3BUTHE OPTraHU3MOB (OHTOT€HE3). DMOPHUOJIOTHSI — HayKa
O Pa3BUTUHU OPTaHU3MOB. Mopghozenez — 00Ha U3 2naguvix npoodIem IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Ctaguum >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jlemepmunupoeannoe u Hedepmunuposanunoe oOpoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUST MIIEKOMMTAIOIIUX. 3apOJBIINICBhIE JIUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHUE YacTel pa3BUBAIONIIETOCS 3apojbliia (dMOpPHOHANbHAS WHIYKIINS).
Jakjagka IUIaHA CTPOCHUS KUBOTHOIO Kak pPeE3yibTaT HEPaAPXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 5>MOpHOHANIBHOE pa3BUTHE PaA3IUYHBIX
(haKTOpPOB OKPYKAIOIIEH CPEIIbI.

Poct u pasButue xuBOTHBIX. I[locTamMOpuoHanbHBIM mepuoj. Ilpsmoe u
HermpsiMmoe pas3BuTue. PaszButne ¢ wMetamopdo3oM y O€CMO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHOJOrMyeckoe 3HAYEHHE NPSIMOrO0 M HEMPSIMOTo



pa3BUTHS, UX PACIPOCTPAHEHUE B MNpupojie. Tumbl pocra KUBOTHBIX. DakTOpHI
PETYISIUU POCTA JKUBOTHBIX U 4esoBeka. CTaany moCcTIMOPHOHAIIBHOTO Pa3BUTHUS
y ’KMBOTHBIX U 4esioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHre U CMepTh Kak
OHMOJIOTHYECKHE MTPOIIECCHI.

Pa3smHoxxenne u pasButue pacteHui. ['ametodur m cnopodur. Meiio3 B
KU3HEHHOM IuKie pacteHuid. (OOpazoBaHue cCHoop B IMpolecce Menosa.
['amerorene3 y pacreHud. OIJIONOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHui. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHn3MBbl pEryIsUA OHTOI€HE3A Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

IToptpetsi: C. I'. HaBamwun, X. [lIneman.

Tabmuel 1 cxembl: «BereratuBHOe pasmHOXKeHHE», «THIBI Oecronoro
pa3sMHOXKEHUD», «Pa3MHOKEHME XJIAMHJOMOHANb», «Pa3MHOMXEHHE SBIJICHBI»,
«Pa3sMHO)keHue ruapby, «Menos», «XpoMocoMmbdy, «l'ameroreHesy», «CTpoeHue
AUIEKIIETKH U crepMmaro3oujia», «OCHOBHBIE CTaauu OHTOreHezay, «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capaHumny,
«Pa3zBuTue nATymku», «JIBOiHOE OIJIONOTBOPEHHE Yy ILIBETKOBBIX PACTEHUN»,
«CTpoeHue ceMsiH OJIHOJOJIbHBIX M JBYJOJIBHBIX pACTEeHUN», «KW3HEHHBIN ITUKII
MOPCKOM  KamycTb», <«OKW3HEHHBIM 1IUKI MXa», <« KHU3HEHHBIM  IUKII
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOMNpenaparsl SHIEKIETOK U
CIIEpMATO30U10B, MOAENb «L{UKI pa3BUTHS JIATYIIKW.

JlabopaTopHasi pabora «/3yueHne CTpOEHHUs MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITpENapaTax».

IIpakTuuyeckass padora «BpIsiBI€eHME NPU3HAKOB CXOACTBA 3apOJIbIIIECH
ITO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi pabGora «CTpoeHHE OpPraHoB pPa3MHOKEHHUS BBICIIUX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M W3MEHYUBOCTH
OPraHu3MoB

Hcropust CTaHOBJICHUS ¥ pPa3BUTHS TEHETUKM Kak Haykud. PaGoter I
Menpens, I'. ne @pusa, T. Moprana. Posb 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pa6otel H. K. KonsiioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIEC TEHETUYECKUE MOHSITUSL U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTCPHATUBHBIE IPU3HAKU, JOMUHAHTHBIA W PELECCUBHBIN
MpU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAsl JIMHUS, TUOPUJIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBl ~ T€HETUKU:  TUOPUIOJOTHYECKUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JemoHcTpanuu

[Toptpersl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. H.
BasuwiioB, A. H. benoszepckuii, I'. JI. Kapnieuenko, 0. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo/Ibl TeHETUKNY, «CXEeMbl CKPEIIMBAHUS.

JlabopaTtopHasi padora «/[po3odmima Kak OOBEKT TI'€HETHUYCCKUX

HUCCIIETOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3us THOPUIOB MepBOTO MoKoaeHus. [IpaBuno qomuHMpOBanus. Bropoi
3aKOH MeHaens — 3aKOH pacuieIuieHus IPU3HAKoB. LluTonornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unoresa 4ucToThl raMmer.

AHanmsupytouiee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HAcJIEeIOBaHMUS.
Pacmeruienre npu3HakoB MIPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemuBanue. Tpetuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJlelOBaHMUs ~ TpU3HAKoB.  lluTomornueckwe  OCHOBBI  JTUTHOPUIHOTO
CKpEILBaHUS.

CuennienHoe HaclienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEOBAaHUE T'€HOB, HAPYIUICHHE CLEIUICHHS MEXAY I€HaMH. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['eHeTuka mojga. XpoOMOCOMHBIM MEXaHU3M OIMpPEAENICHUs Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTepOramMeTHbId I0J. |'eHeTnueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue Npu3HaKkoB, CLENJIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [inenoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM aiuienu3M. B3auMonencTBue HeauleNbHbIX T'€HOB.
KommnnementapHocTs. Onuctas. [lonumepus.

I'eHeTyeCcKUl KOHTPOJIb PA3BUTHs PACTCHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKkKe (PU3NOIIOTUYECKUX TMPOILECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIHI.
['eneTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— MapasuT» U «XO35UH — MHKPOOHMOM». ['eHeTnyeckue acmeKThl KOHTPOJS H
U3MEHEHUS HaclIeJICTBEHHON MH(POpPMAIIUU B IOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpanun

IToprpersl: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBrlil 1 BTOpoil 3akoHbI Menaens», « Tpetuit 3akoH
MeHnnens», «AHanu3upymrouniee CcKpelmuBaHue», «HemomHoe aOMUHUpPOBaHHEY,
«CueruieHHOe Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl»y, «l'eHeThka mosay,



«Kapuotun denoseka», «Kapuorun npozodunbr», «Kapuotunm nTuiibny,
«MHOXeCTBEHHBIN ajlJIeanu3M», «B3auMoaecTBUE TEHOB)).

O6opynoBanue: MoOAENb A JEMOHCTpPAllMM 3aKOHOB €IUHOOOpasus
ruOpu70OB TIEPBOTO TMOKOJICHMS] W pAaclICIUICEHUs MPU3HAKOB, MOJENIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HAcCJIEAOBAHUS MNPU3HAKOB, MOJECIb IS
JIEMOHCTPAllUM CLEIJICHHOTO HACJEIOBaHUs IMPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «J[po3odumnay.

IIpakTuyeckas padora «/3ydeHwe pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA y APO30(DUITBD».

IIpakTnueckas  padora  «M3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpeIIMBaHUs y APO30(PUITbD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHpoBaHUM (DEHOTHUTIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKUA. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAA U HACIEICTBEHHAS.

MonmudukannonHass W3MEHUYMBOCTh. Ponb cpeast B (opmMupoBaHUU
MOIU(PUKAIIMOHHON M3MeHYnBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHbIN
pan u BapuarmoHHas kpuBas (B. Moranncen). CpoiicTBa MOau(UKAITMOHHOM
U3MEHYHUBOCTH.

['eHOTMIIMYECKAsT N3MEHUYNBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallUOHHAS.

KomOnHaTuBHasT M3MEHYMBOCTh. Mei03 W IMOJOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TeHEeTHYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BHIbl MyTalnuili: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHBbIE MyTalMW. SaepHble U
nuToriazMaTuyeckue Myrtauuu. CoMaTUYeCKUE W MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTaluid. MyTareHbl W WX BIHWSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIlMOHHOIO Tpolecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HaciencTBeHHoW u3MeHunBocty (H.M. BaBuioB). BHesnepHass M3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOE.

JleMoHCTpanun

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuubr w  cxembl: «Buapl u3MeHumBoCcTHY, «MoaudukamoHHas
U3MCHYHUBOCTHY, «KombOuHaTHBHAS W3MCHYHUBOCTHY, «Meio3s,
«OmnonoTBopeHuey, «I 'eHeTnyeckue 3a00IeBaHus YeI0BeKay, « Bumbl myTamuii».



OOopynoBaHue: XKUMBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PacTeHU,
pucyHku (dpoTtorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMHA U3MEHINBOCTH.

JlabopaTopHnasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapuanMoOHHOTO psAla u
BAPUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtamuu y aApo3odunasl (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun uenoBeka. MexayHapoaHas IporpamMma HMCCIEIOBaHUS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETUKM  YEJIOBEKAa:  IEHEaJOTMYECKUU,
ONMM3HEIOBEIN, LIMTOr€HETUYECKU, MOMYJIALMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHUIIA:
ITIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[11IP-ananu3a. HacneacTBeHHbIe 3a00JieBaHUA YellOBeKa. [ €HHbIE 1 XpPOMOCOMHBIE
Oone3Hu denoBeka. bolie3HW ¢ HACIEACTBEHHOM MPeapacioyiOKEHHOCTHIO.
3HayeHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JIEYEHUU T'€HETUYECKUX
3a0oyieBaHUI 4yeoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbThupoBaHue. CTBOJIOBbBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». JTUUYECKUE ACHEKThl UCCIEAOBAaHUN B
00J1aCTH peJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl MOBBINIEHHONW YYBCTBUTEIBHOCTH YENOBEKAa K
(bU3UYECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpY»Katolei cpesnl. ['eneTnueckas
MPEIPACIIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JlemoHcTpanuu

Tabnuupbl u cxembl: «Kapuotun denoBeka», «MeTolbl U3yYeHHUS] TE€HETUKHU
yesoBekay, «I'eHeTuYeckue 3a00JIeBaHUS YETTOBEKaY.

IIpakTnueckas padora «CocTaBleHHE U AaHAIN3 POJIOCIOBHOMN.

Tema 15. Cenexkuusi OpranusMoB

JlomecTukanus H CEJIEKUUs. 3apOKICHUE CEIEKIMH M JOMECTUKALMU.
VYuenue H. W. BaunoBa o IleHTpax mnOpoucXOoXkAeHUS H MHOTO00pa3us
KYJIbTYPHBIX pacTeHuil. Posp cenekuuum B CO3JaHMM COPTOB PACTEHUM U TOPOJ
*KuBOTHbIX. CopT, mopoaa, ImTaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HaciaeAcTBeHHOM wm3MeHumBoctTd H. WM. BaBunoBa, ero 3HadeHue id
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKIuoHHOM paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIH H
VHIUBUYAJIbHBIN. OTtansl KOMOMHAIIMOHHON CCJICKIIUU. HUcneiTranue
MpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBIO OLEHKHU
dbeHnoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ ToMoIIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOM  paboThl.
PannaninOHHBIN M XUMUAYECKAN MYyTareHe3 Kak UCTOYHUK MYTAlMN y KyJIbTYyPHBIX



dbopm opranu3zmMoB. HMcmosib30BaHME TE€HOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHaHTHBIX JIHK 11t momydeHnst iCX0AHOTO MaTepuaia Jijisi CEeKIUU.

[Tonyuenue MOJIUIIIIOUIOB. BuyTpuBugoBas ruOpUIU3aIINS.
bnuskopoAcTBeHHOE — CKpelnMBaHue, wid  UHOpuauHr.  HepojcTtBenHoe
CKpellluBaHue, Wik ayTopuauur. ['erepo3uc u ero mnpuuuHbl. McnonwszoBaHue
rerepo3uca B cenekiuu. OtnanéHnas rudbpunuzauus. [Ipeogonenue Oecruionus
MEXBUIOBBIX THOPUIO0B. JIOCTHKEHUS CEIEKLIUU PACTEHUHN U )KUBOTHBIX. «3e1éHas
DEBONIOYUL).

CoxpaHeHue ¥ U3y4YeHUE N'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHI U
UX JUKUX pOAMYENd i1 CO3JaHUsl  HOBBIX COPTOB UM THOPUIIOB
CEIbCKOXO3AMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYECKUMU PeCyPCamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YAYUUeHUs CYUeCmayiomux U co30aHus HO8blX NOpPoo, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUI,
nepeodosuvix uoeti U nepcneKmueHbIX MexHoI02UlL.

JdeMoHCTpanuu

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

Tabnuubl u cxemsbl: «L{eHTpBI TPOUCXOXKIEHNS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PSJAOB B HACIEACTBEHHOW H3MEHUYHMBOCTHY,
«MeTtonpl cenexkuuny, «Otnanéunas rudbpuauzanusy, «MyTtaresesy.

JlabopaTopHnasi padora «3yueHne cOpTOB KyJIbTypPHBIX PACTEHUN U TOPOJT
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEICKIIUU PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHHI».

IKckypeusi «OCHOBHBIE METOABI M JOCTHXKEHUS CEJICKUIHUH PACTEHUU H
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, MIJIEMEHHYO bepmy,
COPTOMCHBITATEIbHBIM YYacCTOK, B TEIUIMYHOE XO34HWCTBO, B J1IAOOpATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHo/10TMs U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OHWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBbI, ux XapaKTepUCTHKA. TpaguunonHas
OMOTEXHOJIOTUS:  XJIeOOMeUeHne, TMOJYyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpoouonoruueckuii cuntre3. OOBEKTbI MHUKPOOMOIOTHYECKHUX
TexHosiorui. [IponsBoacTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMH U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJIbIO MMOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIepKalllUX HE BCTPEUAIOIIHUECs B IPUPOI€ OMOCUHTETUUECKUE Ty TH.



Kierounasg unxeHepus. MeTonbl KyJnbTypbl KJIETOK M TKAHEW PACTEHUN U
*®uBOTHBIX. KpmoOGanku. Comarnyeckas THOpUAM3AIMA W  COMATHYCCKUN
smOpuorene3. lMcmonp30BaHWE TaruIOWIOB B CEJIEKIMU pacTeHuild. [lonyuenue
MOHOKIIOHAIbHBIX anmumein. HMcnonvszosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHbBIX
anmumen 6 MeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AWLEKIETOK U KIIOHUPOBAHHUE XMUBOTHBIX. METO TpPaHCIIAHTALUK AEp KIETOK.
Texnonoeuu 0300po8eHus, KYJTbMUGUpPO8aAHUs U  MUKDOKIOHATLHO20
DPA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KVIbIYP.

XpOMOCOMHasi W Te€HHasg HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomOuHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTykeHUss W MEPCHEKTUBBI  XPOMOCOMHOM W TEHHOM  HMHXEHEPHH.
DKOJIOTHYECKHUEe U ITUYECKUE IPOOIeMbl T€HHOW WHKEHEPHUH.

Menmunuackue 6norexnonorun. [loctrenomnas nudposas meauruaa. [T1P-
JTUArHoCTUKa. MeTaOoJOMHBIN aHaldu3, TEHOLUEHTPUYECKUH aHajau3 MpoTeoMa
YeJIoBEKa ISl OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OuounkeHepust 1 pa3zpabOTKu
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKHX TEXHOJIOTHH, CO3JaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHWEM TEXHOJIOTUM TPEXMEPHOro OUONMPHUHTHHIA U ckaddoaauHra
JUISL PELICHUS 33724 IEPCOHAIM3UPOBAHHON MEAULIUHBL.

CoznaHue BEKTOPHBIX BAaKIMH C LEJbI0 OoOecredyeHuss KOMOMHHUPOBAHHOM
3amuThl OT BOo3Oyauteneir OPBU, ycTaHOBiEHHE MOJIEKYJISIPHBIX MEXaHU3MOB
dbynkuuonuposanusi PHK-comepkamux BUPYCOB, BBI3BIBAOIIMX OCOOO OIACHBIE
3a00J1€BaHUs YEJIOBEKA U JKUBOTHBIX.

JleMoHCcTpanumn

Tabnuupl n cxemsl: «/Mcnoap30BaHEe MUKPOOPTAHU3MOB B IPOMBIILIEHHOM
MPOU3BOACTBEY, «KiieTouHast uHKEeHEpUs», «l €HHass HHKECHEPUSD).

JlabopaTtopnas pa6ora «l3ydeHne o0bEKTOB OMOTEXHOIOT .

IIpakTueckas padora «IlomyyeHne MOJIOYHOKUCIIBIX TPOLYKTOBY.

IKeKypeusi  «bHOTEXHONOrMA — BaXHEWIIass IPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TIPOU3BOICTBO ).

11 KUIACC

Tema 1. 3apo:xkneHue W pa3BUTHE IBOJIONHOHHBIX IPEIACTABJICHHMH B
Onosioruu

OpomonmonHas Teopuss Y. JlapBuHa. IIpeanochliku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. [lapBuHa.

JIBroKy1Me cuiibl 3BOIOLNMH BUIOB 110 Y. J[apBHUHY (BbICOKas MHTEHCUBHOCTh
Pa3MHOXXEHHS OpPraHW3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cuntetnyeckoir Teopun H3Bomtouun (CTD). HeltpanbHas
Teopusi 3Boironuu. CoBpeMeHHas JBOJIOLMOHHAS  OuoyorHsA. 3HAYeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanuu

[Toptpersr: Apucrtorens, K. JIuanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosbe, Y. Hapsun, C. C. UerBepuxos, 1. U. HImaneraysen, Ix. Xonaein, /. K.
benses.

Tabmunet u cxembl: «Cucrema xupoil mpuponbl (o K. JlunHero)»,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «Mexanusm QopmupoBaHus
NpUCIOCOONIEHU y pacTeHuil W >KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymecTtBoBaHuey», «llopompl romybeit», «MHorooOpasue KyibTypHBIX (opm
KarmycThl», «[1opoapl JOMAITHUX KUBOTHBIXY», «Cxema 00pa30BaHUsI HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABWXYLIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKOM TEOPUU IBOJTIOLII.

Tema 2. MUKPOIBOJIIOLNS U €€ Pe3yJibTAThI

[Tonynsiuusa Kak 37€MEHTapHasl equHuLA 3BOMOUUA. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3HoOOpa3usi M CTPYKTyphbl mnonyisuuil. M3menenue
reHooH/la TOMYJSIIMM KaK 3JIEMEHTApHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHetTuyeckoro paHoBecus Jx. Xapnau, B. BaiinOepra.

DOneMeHTapHble (PaKTOpPhl (IBMXKYILHUE CHIIBI) 3BOMIONUU. MyTallMOHHBIN
nporiecc. KomOmnaTtuBHas wu3MeHunMBOCTh. Jlpelidp rTeHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacToT aieied B momymanusx. Oddexr
ocHoBarens. IDggexm Oymuliounoeo eopaviuwika. CHUMCEHUE 2eHemUYecKo2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue sgpghexkma Opeticha cenog 6
oonvwux u  manvlx  nonyiayusax. Mwurpanun.  M3omAuud  nOMyssioui:
reorpaduyueckas (IpocTpaHCTBEHHAs), OroIornyeckas (penpoyKTUBHAS).

EcrectBeHHbIil 0oTOOp — HampaBisoomuil (HakTop 3BOIIOIUUA. DOPMBI
€CTECTBEHHOTr0  OTOOpa:  JBWXKYIIMWA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOIIMIMA
(mm3pyntuBHbii). [lonoBoit or6op. Bo3HMKHOBEHHE W HBOJIOLHSA COIHAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoONEeHHOCTh  OPraHU3MOB  KaK  Pe3yabTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCTOCOOJEHUN y  opranu3sMoB.  Apomopdo3bl U
uanoanantanuu. [Ipumepsl npucnocobieHnid y opranu3mMoB: MOp(hOIOrH4YecKue,
¢dusnonoruyeckue, - OMOXMMHUYECKHE,  ToOBeAeHYecKne.  OTHOCHUTENbHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u crpykrypa. BumooOpazoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsius — kitoueBod (akTop BupooOpazoBaHus. Ilytu u
CIIOCOOBI BHU1I000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),



CUMIATPUUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOEY (moJUIUION IU3aIus,
rubpuauzanmsi). JMUTeTbHOCTh IBOIOIMOHHBIX TIPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  3BONIONIMOHHONM  OWOJOTMKM B pa3padOTKe Hay4YHBIX METOOB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKPOIBOJIOINUS U KOIBOJIIOIUS MApa3uTOB U UX
x03s51eB. MexaHn3mMbl (POPMHUPOBAHUS YCTOMYMBOCTA K aHTUOMOTHKAM M CTIOCOOBI
OOpBLOBI C HEll.

JdeMoHCTpanuu

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

Tabmuupr u cxembl: «MyTanuMoHHasT H3MEHYUBOCTHY, «llomynsiuonHas
CTPYKTypa BUAa», «Cxema MposiBlIeHUs 3akoHa Xapau—BaitnOepray, «/IBrxyiue
CHJIBI DBOJIFOITUNY, «DKOJIOTHYECKasT W3OS MOMYJISAINA CeBAaHCKOW (opemmy,
«l'eorpadmueckass M3OJSAIUS  JTUCTBEHHUIIBI CUOMPCKOM W JTUCTBEHHUIIBI
naypckoi», «IlomymaroHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «Cxema
NEUCTBUSA €CTECTBEHHOro ot10opa», «PopMmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpranbHbplil MenaHu3M», «KuBble uckonaemsoie», «lIokpoBUTEIBCTBEHHASA
OKpacka YKUBOTHBIX», «IIpenynpexnaronias OKpacka KUBOTHBIX),
«Dusnonoruueckre ananrauuun», «llpucrnocoOieHHOCTH OpPraHu3sMoB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buma», «Bunbl-nBorinnkn», «CTpykTypa BHAa B
npupoze», «CrocoObl Bug000pazoBaHus», «l'eorpaduyeckoe BuUI000pa3zoBaHuE
TPEX BUAOB JAHABIIIEH», «IKOJIOIMYECKOE BHUIA000PA30BAHUE BHUJIOB CHHHID),
«[Tomumunon et pacteHuit», «KamyctHo-penedHbiii THOPUT.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUU HACEKOMBIX, Uydelia MTUIl |
3Bepeil C MpUMEpaMu pa3IMYHBIX MPUCTIOCOOJICHUN, uydesla NTHUI[ W 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUM OJM3KUX BUIOB, 0Opa30BABIIUXCS
Pa3IMYHBIMHU CTIOCOOAMH.

JlabopaTtopnasi padora «BrisBieHHEe H3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlabopaTtopnass  pabora  «lIpucmocoGneHuss  OpraHu3smMOB M HUX
OTHOCHTEJIbHAS IIeJIECO00Pa3HOCThY.

JlabopaTopnasi pabora «CpaBHeHHE BHUJOB 1O MOP(]OIOrHIecKoMy
KPUTEPUIOY.

Tema 3. Makpo3Boaonus U eé pe3yabTaThbl

Meroapl wW3ydeHMs MakpolsBoioUMH. [laneoHTonornueckue  MeETOIBI
uzyueHus: odBoionuu. Ilepexonuble ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadguyeckue metonbl u3ydeHus spostonuu. CpaBHeHue ¢GIopsl U
dayHpl MaTepukoB U OCTpoBOB. buoreorpaduueckue ob6mactu 3emnu. Bumbi-
DHJEMUKHU U PEIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObI U3YyUECHUS
BONIONMH. ['eHeTHyeckrue MEXaHU3Mbl JBOJIIOLMM OHTOT€HE3a U TMOSBJICHUS
SBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbL.
PynuMenTtapubsle  opraHbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUUYECKHUE,
OMOXUMHYECKHUE W  MaTEeMaTUYeCKUE  METOJbl  M3Y4YEHHUS  DBOJIIOIHUHU.
['omonoruunasie TeHbl. COBpPEMEHHBIE METOIBI TMOCTPOCHUS (HUIOTCHETHYECKHIX
JIEPEBLEB.

XpOMOCOMHBIE MyTallUH U IBOJIIOIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOMOUUH. [IpuHyun cmenvt yHKyui.
HeobOpaTtumocTs 3BoJonMK. AjganTuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
HBOJTIOLIHH.

JdeMoHCTpanuu

IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkelb.

Tabnuupbl U cxembl: «DUIOreHETHYECKUN PsIl JIOMIAn», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedansy,  «Punnodutsr»y,  «CemeHHBbIE
nanopoTHUKW», «buoreorpaduyeckne 30HB 3emmm», «Jlpeiid) KOHTHHEHTOBY,
«PenukThly, «HadanmpHble cTaguu SMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W AHAJIOTMYHBIE OpPraHbl», «PyaUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEIOBEKAa M IIUMIIaH3e», «l IaBHBIC
HaIpaBJIeHUS 3BOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIIOLII.

OO6opynoBaHue: KOJIJIEKIIMU, TrepOapuu, MYJSDKA HMCKOMAEMBIX OCTaTKOB
OpPraHW3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJTOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BUTHE )KU3HH Ha 3emJie

Hayunble rumote3sl MNPOUCXOXKACHUS KU3HM Ha 3emiie. AOHUOreHe3 H
nancrnepmusi. JJoHayuHbie TpEeACTaBICHUS O 3apOXKIECHUU KU3HU (KPEaMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIEHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Ciannanuanu, JI. [1actepa. [IpoucxosxieHre >xM3HU U aCTPOOUOJIOTHSI.

OcHOBHEIE 3TaIbI HEOPraHUYECKOU 9BOJIIOIUH. [Lmanerapnas
(reojoruueckast) SBOJIONUA. XHMHYCSCKAsS OHBOIIONMSA. AOHWOTCHHBIM CHHTE3
OpraHnyeckux BeniecTs n3 Heopranndeckux. Ombir C. Mumiepa u I'. IOpm.
O6pa3zoBanne mnoauMepoB u3 MoHoMepoB. KoamepBatHas rumore3a A. U.
Omnapuna, runoTe3a nepsuaHoro OyiaboHa JIx. XomnaeitHa, reHeTUYecKasi TUIIOTe3a
I'. Ménnepa. Pubo3umbl (T. Uex) um rumoreza «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Uctopuss 3emnn U Metonsl €€ wu3yueHus. Mckomaemble OpraHU4ecKue
octatku. ['eoxponHonoruss u e€ wmeronpl. OTHOcUTENbHAsT H aOCOJIOTHAs
reoXpOHOJIOTHS. [ €0OXpOHOIOrnUecKast Kajaa: Y0HbI, dPbl, IEPUOIbI, STOXU.



Hauanbubie s3Tanbel opraHndeckod »BoouMU. [logBiaeHHE W 3BOIOLUA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonm3Ma. BO3HUKHOBEHHE TIEPBBIX SKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOThl U 3yKapuOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOUOreHe3). DBOIIOLUOHHOE MPOUCXOKICHUE
BUPYCOB. [IponcxoxkneHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHUHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl SBOJIONHUH BBICIIUX pacTeHUi. OCHOBHBIC apOMOPQO3bI
pacrenuil. Bpixon pacrenud Ha cymly. llosiBieHue CIOpOBBIX pacTeHUN U
3aBoeBaHne uMHU cymu. CeMmMeHHble pacTeHus. lIponcxoxaeHne NIBETKOBBIX
pacTeHUM.

OCHOBHBIE ATallbl 3BOJIONHUHA XUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. BeHnckas ¢dayna. KeMOpuiickuii B3pbIB — TOSIBIICHHE COBPEMEHHBIX
TunoB. IlepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOLUSA O3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHne MIEKOMUTAOMIMNX U
ntul. Ilpunnun kimroyeBoro apomopdosza. OcBoeHue OECIO3BOHOUHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie IO 3paM U IepuoiaM: apxel, MpOTEPO30i,
nmajgeo3oi, Me3030M, KaifHo30#. OOm@as XxXapakTEepUCTHKa KIWMara u
reoJIOTMYECKUX TmporeccoB. llosiBIeHHe W pacuUBET XapaKTEPHBIX OpPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSHHUE HA Ta30BbIil cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKUE KPHU3UCHI Mpouuioro. [Ipuyuuel u
CJIEICTBUSL MacCOBBIX BbIMHUpaHHil. COBpPEMEHHBIN SKOJOTHYECKUNA KPHU3HUC, €ro
ocodenHoctu. [Ipobnema coxpanenus 6mopaznoobdpasusi Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHUuUNbBl Kraccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpersr: @. Penn, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnunet u cxembl: «Cxema onbita @. Penuy», «Cxema onsbita JI. [Tactepa no
M3YUYCHUIO CaMO3apOoXJIeHUs ku3Hu», «Cxema ombita C. Mumepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  H3BoyOUUM», «['eoXpoHoiormyeckas  mIKaiay,
«HauanpHble dTanbl OPraHUYecKo SBOIIONUNY», «CxemMa 00pa3oBaHUS DYKapHUOT
nyTéM cumounoreHeza», «Cucrtema XuUBOH npupoab», «CTpoeHHE BUpYCay,
«Apomopdo3sl  pacreHuit», «PuHHOGUTH, «OIHOKIETOYHBIE BOIOPOCINY,
«MHorokserounsie Bogopocan», «Mxm», «llamoporaukm», «l'onocemMeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocTeitmme», «KuieuHononocTHwey,
«Ilnockue 4EPBWY, «UneHuCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,



«IIpecmbikaronuecs», «lItuuby, «Mnekonuraromuey, «Pa3Butne xXu3HuU B
apXxenckou apey, «Pa3Burhe )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTne Xu3HU B
[aJIe030MCKOM 3pey, «Pa3BuThe )KU3HU B ME3030MCKOMN 3pey, «Pa3Burne KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: TepOapuu pPacTeHUM pa3IUYHBIX OTAEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIE MPEMNApaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
WUIJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia IMTHI[ WU 3BEpEW,
KOJUICKIIUM OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJISIKU OpPraHHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  ga0oparopHas padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHuro abMOTeHHOT0 CUHTE3a OPTraHUYECKUX COSTMHEHUN B
MEPBUYHON aTMOChepey.

JlabopaTtopnass padora «/3yueHune W omnMcaHHWE KMCKOIMAEMbIX OCTaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHue OCOOEHHOCTEH CTPOCHUSI PaACTECHUI
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «/3yuenne oCOOCHHOCTEH CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3znensl v 3agaun aHTPOMOJIOTUU. METOIbI aHTPONOJIOT U H.

CraHOBIICHHE TPEICTABICHUN O MPOUCXOXKICHUM YelIOBeKa. Penurmnosnsbie
BO33peHus. COBpEMEHHbIE HAYUHBIE TEOPUH.

CX0ACTBO YeNoBeKa C KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHUOJIOTUYECKHUE, (b13M0JI0r0-OMOXUMHUYECKHE,
noBesieHueckue. OTauyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBrxymue cuiibl ((pakTOpbl) aHTPONOreHe3a: OUOJIOrHYeCcKUe, COllMalbHbIE.
CooTHoImIeHNE OMOTOTUYECKHUX U COMMAIIBHBIX (JaKTOPOB B AaHTPOTIOTEHE3E.

OcHOBHBIC CTaJuu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie O00€3bSIHBI
(TIPOKOHCYJIBI) ¥ pAaHHUE TTOHTHIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JMo/iei. ABCTPaJONUTEKN — JBYHOTHE MpEAKH Jtofeh. YenoBeK yMelbli, epBbie
W3TOTOBJIICHUS OPYJAUM Tpyla. YenoBeK NpAMOXOASAIINN U MEPBBIM BBIXOJ JIOACH
3a mpenensl  Adpuku. YenoBek reipenbOeprckuii —  oOmMMM  MpenoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YelloBeK HEeaHAEPTaIbCKUN
KaK BHJI JIIOJIEM XOJOJHOTO KiMMara. YeloBeK pa3yMHbId COBPEMEHHOI'O THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenaMu AQpUKH.
[TaneoreneTka U MajJseOreHOMHUKA.



DBOJIOLKS COBPEMEHHOr0 4enoBeka. EcTecTBEHHbI OTOOp B MOIMYJISIIUAX
yenoBeka. MyTanvoHHBIN Tiporiece u moauMopdusM. [lomynsiimoHHbIE BOJHBI,
npeid reHoB, murpainus u «dGQPexT ocHOBaTENss» B MOMYJSIUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckue pacel. IloHatue o pace. borablume pacbl: €BponeouIHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaJbHAas),  MOHTOJOUIHAs
(a3maTcko-amepuKkaHckas). Bpemss u myTu paccejieHHs 4YelOoBEeKa IO IJIaHETe.
EnuHcTBO  uyenoBeueckux — pac.  HaydyHas  HECOCTOSTENBHOCTH  pacHU3Ma.
[Tpucnoco0neHHOCTh 4YeNOBeKa K pa3HbIM YCIOBUSM OKpY’KalOLIeH Cpefbl.
BnusHue reorpaduueckoil cpeapl W apeiidpa reHoB Ha MopdoJorur U
(U3HOJOrHIO YETIOBEKA.

MexaucuuruinHapable  MeToAsl B ¢u3mdecko  (OMOIOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAs ~ aHTPONOJIOTMS W MAJIEOAHTPOIIOJIOTHS
YeJIOBEUYECKUX NOMYJISAIUN. broconuanbHble MCCIEA0BaHUS MPUPOJIBI YEJIOBEKA.
HccnenoBanne KO3BOMIOLMHA OMOIOTMYECKOTO U COLMAIBLHOTO B YEJIOBEKE.

JdeMoHCTpanuu

[Toprpersr: Y. lapBumn, JI. Jluku, . . Porunckui, M. M. I'epacumos.

Tabnuubl 1 cxeMbl: «MeTo/ibl aHTPONONIOTUMY, «[ 0JTOBHOM MO3Tr YenoBeKay,
«YenoBexkooOpa3Hble 00€3bsiHbI», «CKeleT ueloBeKa U CKeJNeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «JIBUKyILIHE CUIIBI aHTPOIIOTEHE3a», « DBOJIFOLIMOHHOE
IpEBO  YeJoBeKa», «ABcTpanmonuTek», «UYenoBexk  ymenslid», «Yenosek
NPSIMOXOIAIINIY, «JleHnCcoBCkui dyenoBek» «Heanaepranbubny, « KpoMaHbOHIIBDY,
«IIpenkn yenoBekay, «Tarbl IBOJIIOLUYI YEJIOBEKA», «Packl yenmoBekay.

O6opynoBaHue: MyJSDKM — OKAMEHENIOCTEeH, MpeAMETOB  MaTepuaIbHOU
KyJbTYpbl TpPEAKOB 4YEJNOBEKa, penpoaykuuu (dororpadum) KapTUH C
MUDOTOTHIECKUMH W OHONEHCKMMH CIOKETaMH TPOWCXOKICHHSI UEIOBEKa,
¢doTtorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YeJIOoBeKa W 4epena IIMMIIAH3€, MOJENb KHUCTH YEJIOBEKA U KHUCTH
HIMMIIaH3€, MOJENH TOPCa MPEAKOB YEJIOBEKA.

Jlabopatopnass paGora «lI3yueHne OCOOEHHOCTEH CTpOEHUs CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTuyeckas padora «l3ydyeHune 3KOJIOrMYECKUX alanTallil YeIIOBEKAY.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY Kaloule cpeaoi

3apoxaeHre U pa3BuTue dKkojoruu B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CesepioBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sKooruu. CBsI3b SKOJIOTUU C IPYTUMH HayKaMHu.



Metonbr skonoruu. IlosieBble HaOMOAEHHS. DKCHEPUMEHTHI B IKOJIOTHU:
OpUPOAHBIE W JIabopaTopHble. MoJenupoBaHne B OKOJIOTHU. MOHUTOPHUHT
OKpY KaloIlel Cpeibl: JJOKAIbHBIN, PETUOHAIBHBINA U TJI00AIbHBIN.

3HayeHUE DOKOJIOTMYECKUX 3HAHUM I 4YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33PEHNE KAaK OCHOBA CBS3€M YENOBEYECTBA C NpUpoaol. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPBbI U 3KOJIOTMYECKON I'PAMOTHOCTH HACEJICHUS.

JlemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuupbl 1 cxembl: «Pazgensl skonorum», «Meroabl 3konorun», «Cxema
MOHHUTOPHUHIA OKPYKAKOLIEN CPEIBD».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKHUX
VICCIIEIOBAaHUIY.

Tema 7. Opranusmsl U cpea OOUTAHUSA

OKkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX naenctus. Kiaccudukanms
IKOJIOTHYECKUX (HaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpororeHHbie. Oomue
3aKOHOMEPHOCTH JCHCTBHUS dKoJornueckux ¢akropos. [IpaBuno munumyma (K.
[lnpenrens, F). JIubux). TomepaHTHOCTb. DBPUOHMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuoTtnueckue ¢aktopel. CBeT Kak sKonorumdyeckuid Qaxrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUil M JKMBOTHBIX IO OTHOIIEHHIO K cBeTy. CUTHalbHas poOJib CBETa.
doTonepruoan3M.

Temneparypa kak »konoruuyeckuii (akrop. JleiicTBue Temieparypsl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocth kak oskonormdeckuin ¢dakrtop. I[lpucmocobinenus pacTteHui K
nojJiep kaHuio BojgHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHHIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs,
rIyOuHHasT — TMOJIMOYBEHHAsl,  BHYTpUOpraHu3MeHHas.  Dusznko-xumMudeckue
O0COOCHHOCTH cpeJi oOuTaHus opraHu3MoB. llpucrnocoOneHus OpraHu3MoB K
JKU3HU B Pa3HBIX Cpeaax.

buonornueckne putMbl. BHemHne W BHyTpeHHHE PUTMBL. CyTOYHBIE H
roJinyHble pUTMBL. [IpUCIOCOONIEHHOCTh OPraHW3MOB K CE30HHBIM W3MEHEHUSIM
YCIIOBHUM KU3HU.

Kuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
Kuznennsie popMbI pacTeHU: 1E€PEBbs, KYCTAPHUKHU, KyCTAPHUYKU, MHOTOJIETHHE



TpaBbl, OJHOJETHUE TpaBbl. JKu3zHeHHbIE (OPMBI >KUBOTHBIX: THAPOOUOHTHI,
re00MOHTBI, a9POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buornueckue (bakTOopHI. Bunger OMOTHYECKUX B3aUMOJICHCTBUMN:
KOHKYPEHIIUsI, XUIIHUYECTBO, CUMON03 U ero (opmel. [lapasutusm, koorneparus,
MyTyallu3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJIeOHn4ecTBo). Herpodpuueckue
B3auMoelicTBus  (Tommueckue,  (Qopudeckue, ¢abpuueckue).  3HAUCHUE
OMOTHYECKUX B3aUMOJCUCTBUNM JJisl CYIIECTBOBAHUSI OpPraHU3MOB B Cpefie
oburtanus. [[puHIMI KOHKYPEHTHOTO UCKIFOUECHMUSI.

JlemoHcTpanuu

Tabmuubl U cxembl: «JKonorudyeckue @axrtopb», «CBETOBON CHEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TenaoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KHUBOTHBIEY», «Duznonornueckue ajganTaluu
KUBOTHBIX», «Cpembl 0OWTaHMsS OpPraHU3MOB», «bBHUONOTHYECKHE PUTMBDY,
«Kusnennole  Gopmbel  pactenuit», <« KuzHeHHble  (OPMBI  KHUBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenu
MUTaHUS», «XunHudecTBoy, «llapasutmsm», «Koukypenius», «CumOuosy,
«KoMmmeHncanmmzmy.

O6opynoBanue: repbapud pacTeHUW U >KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHUM, CBETOJIIOOMBBLIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUS, TepOapUu U KOJUJIEKIIUU TEIIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOWYUBBIX PACTEHUH, Uydesa MTUIl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraM, Kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusi TaHHBIX TPYMI, KOJUIEKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HbIX Cpelax,
repbapur M KOJJIEKIIMM PACTEHUW U IKUBOTHBIX, OOJIAJAONIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIOBUU KU3HH, repbapuu u
KOJUICKIIUU PACTEHHM M >KMBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOIEHCTBUSIX.

JlabopaTopHasi pabora «BpisiBIeHHEe NPUCTOCOOJEHUM OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopHasi pabora «BpisiBIeHHEe NPUCTOCOOJIEHUM OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pacTeHUN U3
Pa3HbBIX MECT OOUTaHUS.

Tema 8. Ikos10rusi BUAOB M NOMYJIALMI

OKOJIOTUYECKHE  XApaKTePUCTUKU  TMOIMYJISLIHH. [Monmynsiuust  kak
Oouonoruyeckas cucreMa. Posb HEOTHOPOAHOCTH Cpelibl, (PU3NYECKUx 6apbepoB U
0COOEHHOCTE OMOJIOrHH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPbI
nonyysiuid. OCHOBHBIE TIOKa3aTeIW TMOMYJSIWU: YHUCICHHOCTh, IUIOTHOCTb,



BO3pacTHAasi W TIOJIOBas CTPYKTYpa, POXKIAAEMOCTb, HIPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIHSI.

DKkoJioruyeckass cTpykrypa nomyiasiuud. OneHKa YUCIEHHOCTH TOIYJISLIHH.
JuHamuka nonyiasiuud U e€ peryisiuusa. buoTudeckuil moTeHIMan MOMYJIALNH.
MoaenvpoBanue TMHAMHUKHA TOMyIsiuud. KpuBble pocTa YMCIEHHOCTH TOMYJISLINH.
KpuBble BbDKHBaHUS. Perynsnus YuCICHHOCTH MOMYJISAINHA: PoOJib (HaKTOpOB,
3aBUCAIINUX U HE 3aBUCSIINX OT IMJIOTHOCTH. DKOJOTUYECKUE CTpATeTuu BUAOB (I- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb 3KoJiorndeckon HumM Jk.M. XatumHcona. Pa3mepbl 3KonOrM4ecKon
Hui. [loTeHnmanbHas u peanu3oBaHHAs HUIIIM.

Bua kak cucrema mnomnynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIC
CTpaTernuu. JKOJIOTMYECKUE SKBUBAIEHTHI.

3aKOHOMEpPHOCTH TIOBEJEHUS W MHIpaluid KUBOTHBIX. buosormyeckue
WHBa3UM Yy KEPOJIHBIX BUJIOB.

JdeMoHCTpanuu

[Toptper: k. Y. XaTunHCOH.

Tabmuubl W cXembl: «IKOJOTHYECKUE XaPAKTEPUCTHKU MOMYJISALUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyjsinuum», «Bo3pacTHble  NHUpaMHIbI
nonyusiuun», «CKOpOCTb  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzMamMmn», «Mogeinb 3kosornueckon Huimu [Jx. M. Xatuunconay.

O6opynoBanue: repdapun pacTeHUH, KOJJIEKIINH KUBOTHBIX.

JlabopaTtopnasi  padora «lIpucmocoOneHuss ceMsH  pacTeHUH K
pacCeNeHUIO.

Tema 9. Ikosorust coodmecTB. IKOIOrHYeCKHE CHCTEMBI.

CoobmiectBa opranu3moB. buorneno3 u ero crpykrypa. CBsi3u Mexuay
OpraHu3Mamu B OHOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKUMOHATBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: IMPOAYLEHThI, KOHCYMEHTHI, PEIYLICHTHI.
Tpoduyeckue ypoBuu. Tpoduueckume nenu u cetd. AOuoTHUECKHE OJIOKU
skocucTeM. [1ouBbI U Wbl B 3kOocucTeMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTeldu  dBKocUCTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMHU/JIBI UhCeT, OMOMACChl U SHEPTHH.

Junamurxa sxocucmem. Kamacmpodhuueckue nepecmpotiku. Dnyxmyayuu.
HampaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBudHbIE U
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnnmakcHnoe cooOuiectBo. bruopaznooOpasue u noiaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMUYHUBOCTH COOOIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03Ep U peK. DKocucmemvbl Mopeti U
oxeanog. Ixocucmemvl MYHOp, 1€CO8, CMenel, nyCmbitb.

AHTpOIIOT€HHBIE JKOCUCTEMBI. Arposkocuctema. ArpouneHos3. Paznuuns
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU YKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opojckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW ¢ayHbl. buonormdyeckoe wu
XO35IIICTBEHHOE 3HAYEHHE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackaonoz2o agpgexma u 6u008-30upuxamopos (Kiouesvlx
61008) 6 (QyHKYUOHUposanuu 3kocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXTY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, TOMYJIAIAA U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030elicmaus 3GepA3HEHUl PA3HBIX munos Ha
cyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  8030€UCMEUS.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykTypa  OWoleHO3a»,  «DKOCHUCTEMA

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOTO Jeca», «DyHKIHOHAIbHbBIC
TPYIIbl OPraHU3MOB B 3KOcHCTeME», «KpyroBopoT BELIECTB B 3KOCHUCTEMEY,
«llenmn nutanus (macTOUIIHAS, JETPUTHAS)», « IKOJIOTHIECKAS TUPAMUIA YUCEID,
«IKoNoruYecKas mupaMmusia OMOMacCChly, «IKOJOTUYECKasi MUpamMuia SHEPTUn»,
«O0pazoBanue 6osoTay, «llepBuunas cykieccus», «BoccTaHoBlieHUE jeca mocie
noxapa», «9KOCHCTeEMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M IOTOK
DHEPruu B arpoueHo3er, «[Ipumepsl ypOoskocucTemy.

O6opynoBanue: repObapruu pacTeHUH, KOJUICKIIMH HACEKOMBIX, Uydena IMTUIl U
3Bepeid, repOapuu KyJIbTYpPHBIX U TMKOPACTYIIUX PACTEHUM, aKBapUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHre u onucanue ypo0o3KOCHCTEMBD».

JlabopaTopnasi pabora «M3ydeHue paszHOOOpa3usi MEJIKUX TMOYBEHHBIX
YIEHHUCTOHOTHUX B Pa3HbIX 3KOCHCTEMAX).

IKCKypeusi «IKCKYpCUsl B TUIMYHBIN OmoreorieHo3 (B qyOpaBy, Oepes3HsiK,
eJIbHUK, Ha CYXO/I0JIbHBIN UM TOMMEHHBIN JIYT, 03€p0, OOJIO0TO)».

IKCKYpcusi «IDKCKYpCHs B arpo’KocHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obOmemnanerapHass o0ojiouka 3eMIIM, TNI€ CYUIECTBYET WM
CyllleCcTBOBaJia XU3Hb. PazBuTue mpeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. Odnactu ouocdepst u e€ cocran. XKupoe
BEIECTBO Onochepsl u ero PyHKIUY.

3aKOHOMEPHOCTH cylecTBOBaHus Ouocdepnl. OcodeHHOCTH Onocdepsl Kak
ri100abHOM 3K0cuCcTeMbl. JuHaMuueckoe paBHOBecue B Ouochepe. KpyroBoporst
BEILECTB U OMOT€OXUMHUYECKUE LUKIIBI (Yriiepoaa, a30Ta). PUTMHUUHOCTE SIBIEHUN
B Ouocdepe.

3oHanbHOCTH Ouochepnl. [lonarue o Ouome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJpa, XBOIHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE JIeca, CTENH, CABAHHBI,
MyCThIHU, TPONUYECKHE JIECA, BBICOKOTOPhs. KiuMar, pacTUTENbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

Ctpyktypa U QyHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMANIA U
onochepHbIX QPyHKITUH.

JlemoHcTpanuu

[Toptpetsl: B. . Bepuaackuid, 3. 31occ.

Tabmumel u cxemsl: «['eocdheprsl 3emnn», «KpyroBopoT azora B NpUPOIE,
«KpyroBopot yriepoga B mpupone», «KpyroBopor Kuciopojga B MPUPOAEH,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymny, «Knumarnueckue
nosica 3emnm», «TyHapay», «Taira», «Cmemannsiii jgec», «ILIMpoKOIMCTBEHHBIM
necy, «Ctenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuil gecy.

O6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. Yest0BeKk U OKpyKaOIIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX TMPUYMHBL. Bo3jeicTBhe ueloBeka Ha
ouochepy. 3arpssHeHue BoO3AyIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue kuMmara.

AHTpOIIOT€HHOE BO3/CICTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
pPacTUTENIBHOTO U KUBOTHOrO MHpa. OCHOBHBIE MNPUHIUIIBI OXPAaHbl MPUPOJIBIL.
Kpacupie xkuuru. OcobGo oxpaHsembie npupoanbie Tepputopun (OOIIT).
boranndeckue caapl U 300J10THUECKUE TTAPKH.

OCHOBHbBIC TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI UEJIOBEUECTBA U TMPUPOJIBI.
PanimonasibHO€ ~ TPUPOJIONOJIL30BAHUE W COXpPaHEHHE  OHMOJOTMYECKOIo
pasHooOpasus 3emian. OOmmpe 3aKOHOMEPHOCTH TJI0OAIBHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIEICTBUA.

Pa3BuTHe METOJOB MOHUTOPUHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOcnocobHotl sanepeemuke. buonozuueckoe pasnoobpazue u b6uopecypcawi.
Hayuonanvuvie ungopmayuonnvie cucmemsi, obecneuusarouue O00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX U008 u 9dkocucmem. (OcCHOBbI



9Kopeadbunumayuu dKocucmem U cnocooos 060pvObLl ¢ OUONOBDPEHCOCHUMU.
Pexoncmpykyus mopckux u nazemHvix 5KOCUCTEM.

JemoHcTpanuu

Tabmuubl W cxembl:  «3arpsisHeHHEe  aTMocepb»,  «3arpsi3HEHHE
ruapoceps», «3arps3HeHre nouBbl», «llapHukoBBI 3pdekT», «Ocobo
OXpaHsieMbIC MPUPOTHBIE TEPPUTOPUNY», «KMOACIN YIIPABISIEMOTO MUPAY.
O6opynoBanue: (ororpaguu OxXpaHsSEMbIX PaCTeHH U KUBOTHBIX KpacHoi
kHuru Poccurickoit @enepanuu, KpacHOM KHUTH perMOHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroIIMMHUCS TPOrpaMM CpeaHEro ooOImero o0pa3oBaHUs: JUYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOrpaMMBbl IO OUOJIOTUH
BBIJICJICHBI CIEAYIOIIUE COCTABIISAIONIME: OCO3HAHHE OO0YYaIOIIMMUCS POCCUNUCKON
IPaKJIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpPENENEHUI0, Hamuyue Mmomusayuu K  OOy4deHUI0  OHOJIOTHuH,
yenenanpaeienHoe passumue BHYTPEHHUX YOEKIEHUN JHUYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPAIUIUN DPA3BUTUS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATENIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKaMHU, MPUCYIIUMU CUCTEME
OuoJornyeckoro  oOpa3oOBaHUs, Haluyue  NPABOCO3HAHUA  IKOJOTUYECKOU
KYJBTYpPBbI, CNOCOOHOCMU CMA8UMb €U U CTPOUTH )KU3HEHHBIE TIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPaMMBbI IO OMOJIOTHH TOCTUTAKOTCS
B CIMHCTBE YYeOHOW M BOCIUTATEIBHON JEATEIHBHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUICKUMH COUUOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
NOBEACHUSI U CIOCOOCTBYIOT MpOLECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHUS U
CaMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHUS K 3aKOHY U IMPABONOPSAIKY, YEIOBEKY TPy/Jla U CTaplieMy MOKOJIEHUIO,
B3aMMHOT0 YBa)KE€HHUS, OEpEKHOTO OTHOIIEHUS K KYJbTYpHOMY HAcleIui0 u
TpaJULMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupone u
OKPY’KaroIIEn CpeLE.

JInaHOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro mpenmera «buomorus»
JIOJDKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH O0YJAIOIINXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMENH JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
OMbITA U OMbITA ACATEILHOCTH B MPOILIECCE peav3alliid OCHOBHBIX HaIpaBICHUN
BOCIIUTATEJIbHOM JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa;KaIaHCKOro BOCIIUTAHUSI:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMH 00YYaOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW [EITEABHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITTOJIHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMU, KYyJIbTYPHBIMU 1IEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHUS
y4eOHbIX, TIO3HABAaTEJIbHBIX M HCCJIEAOBATENbCKUX 3a7a4, YBaXKUTEIbHOIO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB TMpU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJIEPKAHUS,

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUICKON rpak JaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOAy, UyBCTBA OTBETCTBEHHOCTH IEpE]
Ponunoi, ropaoctu 3a CBOW Kpad, CBOWO PoauHy, CBOM S3BIK M KYJBTYpY,
MIPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K NMPUPOJHOMY HACIICIUIO U HMaMITHUKAM IIPUPOBI,
JNOCTHXKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BuTHEe OWOJOTHMH, TOHWMAaHUS 3HAYCHUS OWOJOTMU B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B ’KU3HU YEIOBEKA U COBPEMEHHOIO 00IIECTBa;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHHUI0 M 3ammTte OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE IYXOBHBIX IEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE pelIeHUs,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy MyIIEro;

OTBETCTBEHHOE OTHOLIECHHE K CBOUM POJUTEISM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O IMPUHATHS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHONIEHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS JKMBOM IPUPOJBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIAaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKO JINUHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMUPOBAHMUS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOTO 0JIArONoJyYns:

MOHMMAaHUE U pean3alus 3J0pOBOTO M 0e30MmacHoro ooOpa3a >KU3HU
(310poBO€  TUTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUJI U HOPM,
COQIAaHCUPOBAHHBIA PEXKUM 3aHATUM W OTHbIXa, peryispHas (Quznueckas
aKTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAHUE 1EHHOCTH TMPaBWJI HHJIMBUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCJEACTBUN M HEMPHSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM W COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JICSITEIbHOCTD;

MHTEPEC K Pa3InyHbIM cdepam mpodecCHOHANBHONU JEATEIHbHOCTH, YMEHUE
COBEpIAaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud ©  peau30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUIaHbI;

FOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMI0O W CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

HKOJIOTMYECKHU 11€J1IeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HUCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYphI: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB M OLIEHKM MX BO3MOXHBIX TMOCJHEACTBHM ISt
OKPY’KarOIIEN CPEIbI;

OCO3HAHHE TJI00ATHHOTO XapaKTepa 3KOJOTHUECKHX MpoOJIeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTHH
3HaHMSIT M YMEHUS TPU PEIICHHH TpoO0JIeM, CBS3aHHBIX C palMOHAIBHBIM
OPUPOAOIIOIb30BaHUEM  (COONIOZICHHE  TPaBWJI  MOBEACHUS B MPUPO/IE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pAaBHOBECHUS B HKOCHUCTEMaX, OXpaHy BHJIOB,
sKOcUCTEM, Onocdepsl);

AKTUBHOE  HEINPHUIATUE JCUCTBHUM, NPUHOCAIIMX BpEd  OKPYKAIOLIEH
NPUPOIAHON cpene, YMEHUE MPOrHO3UPOBATH HEOJArONPHUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS NMPENPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;



HAJIMYUE PA3BUTOTO HKOJOTMUYECKOTO MBIILICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEATEITbHOCTH JKOJIOTUYECKOMU HaIPABJICHHOCTH, YMEHUSA
PYKOBOACTBOBATbCS UMM B IIO3HABATEJIbHOM, KOMMYHUKATHUBHOW U COLUAIBHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUECKOMN JIEITEIBHOCTH dKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKU M OOILIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJOre
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYphl Kak CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOJIbMU Y MO3HAHUS MUPA;

MOHUMAaHUE CHenu(pUKA OWOJOTUM KaK HAyKd, OCO3HAaHUA €€ pOoJu B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
IpeacTaBlieHus 00 OKpYXalollleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TMO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEM W pEIICHUU MpolsIeM
COXPAHEHHUS TPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OWOJOTUU JJII COBPEMEHHOW IMBHIM3AINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMUIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
4eJIOBEUYECTBA, MIOMCKA MyTel BhIX0/a U3 II100aIbHBIX HKOJIOTHYECKUX MPoOiieM U
oOecrieueHus  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIBLHOMY
WCIIOJIb30BaHUIO TPUPOJHBIX PECYpPCOB M (OPMUPOBAHHMIO HOBBIX CTAH/IAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYeHUH OUOJOTMYECKUX 3HAHMM B LEAX
MOBBIIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKITMOHAILHON TPaMOTHOCTH OOyYaromuxcs, GopMupyeMoit
IpU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHUE CYLIHOCTH METOJOB MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJydyaeMble 3HAHUS [Js aHald3a U
OOBSCHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIIMX B HEM M3MEHEHUH,
yMEHHE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAyYHBIX (PAKTOB H
MMEIOIIMNXCS JaHHBIX C LIEJbIO MOJYYECHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIMSIX;

OCO3HAHUE LEHHOCTH HAYYHOW NESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHIO U
caMo00pa30oBaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW TO OHOJOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHS y4eOHOTo mpenmera «broorusy
BKJIIOYAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PEHUSI OOyYArOITUXCS
MEXIMCIUIUITMHAPHBIE (MEXMPEIMETHBIC) OOICHAYYHBIC MOHSITHS, OTPaKArOIINe
LEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUUPUKY METOJIOB I[O3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HAayKax (BEILECTBO, SHEPTHs, ABJICHUE, MPOLECC,
CHUCTeMa, Hay4YHbIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClIeIOBaHUE,  HAOJIOJICHHE, U3MEpPEHHE, OKCIEPUMEHT W  JApyrue);
yYHUBEpCAJIbHbIE y4eOHbIe JACHCTBUS (ITO3HABaTENbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHEIE), o0ecIeuynBaroIIre dbopmupoBaHue (GyHKIIMOHATBHOM
IPaMOTHOCTH M COIIMAJIBHOW KOMIIETEHIIMU O0OydYarolmuxcsi; CIOCOOHOCTh
o0yJaronuxcs UCTIONb30BaTh OCBOEHHBIC MEXKIUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS M  YHUBEpCaJbHble y4eOHble JEUCTBUS B
II03HABATEIBbHON U COLMAJIbHOUN IIPAKTHKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanus y oOywatomerocs OyayT cHOPMHUPOBAaHBI IMO3HABATEIIHHBIC
yHUBEpCcajbHble yueOHbIE AEMCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yUeOHbIE
NEUCTBUS, PETYJSITUBHBIE YHHMBEpPCAIbHbIE YUYEOHbIE JEHCTBUSA, COBMECTHas
NEeSATENbHOCTbD.

MeTtanpeMeTHbIE PE3YJIbTaThl OCBOECHHSI MPOrPaMMbl CPEIHET0 OOIIEro
00pa30BaHUs JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH yueOHBbIMHU NMO3HABATEJIbHBIMU
NEeUCTBUAMM:

1) 6a30BbIe JJOTHYECKHE AeHCTBHUA:

CaMOCTOATENBHO  (OPMYJIHMpPOBAaTh W aKTyalM3upoBaThb  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh INPU OCBOCHHUM 3HAHUM NPUEMBI JIOTUYECKOIO MBILIUICHUS
(aHanuza, CUHTE3a, CpaBHEHHUSI, KjIaccupuKanuu, 0000IIeH s ), pAaCKPbIBATh CMBICT
OMOJOTMYECKUX MOHATUN (BBIAETATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIIUBATh
CBSI3U C IPYTUMU TOHATHUSMU);

ONpEeAEeNATh LEeNH JAEITeIbHOCTH, 3a/laBas MapaMeTpbl U KpPUTEPUH HX
JOCTUKEHMSI, COOTHOCUTD PE3YJIbTATHI JESTENILHOCTH C TOCTABJIEHHBIMU LIEIISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA ISl OOBSICHEHUS (DAKTOB M SIBJICHUUN
YKUBOW NPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCykJeHus (MHIYKTHBHbBIC, JCIyKTUBHBIE, 10
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTU M IPOTUBOPEUHS B PACCMATPUBAEMBIX
SIBIICHUSIX, (POPMYJIMPOBATh BHIBOBI U 3aKIIOUCHMUS;

MPUMEHSTh CXEeMHO-MOJICJIbHbIE ~ CpEJCTBAa ISl MPEeJCTaBICHUs
CYILIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3Y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKKe  NPOTHBOPEYMI  Pa3HOrO  poOJa,  BBIIBICHHBIX B Pa3jMYHBIX
WH(POPMAITMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUTAH PEIICHHS MPOOJEMBbI C YU4ETOM aHalM3a MMEIOIIHUXCS
MaTepuaIbHBIX U HEMATEPHUAIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JCSITCILHOCTD, OLICHUBATh COOTBETCTBUE PE3yJIbTATOB
ISJISIM, OIICHUBATh PUCKH TIOCJICICTBUN JACSITCILHOCTH;

KOOPJAMHHPOBATh M  BBINOJHATHL pabOTy B  YCIOBHSIX  PealibHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aHMMOJICHCTBHSI;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a3oBbIe HCC/IeI0BATEIbCKHE eHCTBHUSI:

BJIaJICTh HaBBIKAMHU Y4eOHO-HCCIICIOBATEIILCKON U MPOCKTHOM JIEATCIILHOCTH,
HaBbIKAMHU  pa3peiieHuss  mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEITLHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUISCKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

UCIIOJIb30BaTh Pa3jIMuYHbIe BHUABI JCATCIBHOCTH II0 IOJYYCHHIO HOBOTO
3HaHWS, €r0 HWHTEPIPETAIMH, MPEOOPa30OBAHUIO M TPUMEHEHHUIO B YYeOHBIX
CUTYyaIUsX, B TOM YHUCJIC TIPH CO3JaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dbopMUPOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KITIOYCBBIMH TTOHITHSIMHA W METOJIaMHU;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladyl B 00pa3oBaTEIbHOMN
NESATSILHOCTH Y )KM3HCHHBIX CUTYAIHsIX;

BBISIBJISITH  IPUYMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3MpPOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelICHHs, HaXOJHWTh apryMEHTHI I JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJC PpCEHICHHWS 3aJadd  pPe3yJbTaThl,
KPUTHYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MECHEHUE B HOBBIX
yCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CUTYaIlUsM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISATH IICJICHANPABICHHBIA MOKMCK IEPEHOCa CPEICTB U CHOCOOOB
JENCTBUA B MPOGECCHOHANTBHYIO CPEy;

YMETh IEPEHOCUTh 3HAHHS B IMO3HABATEIBHYIO W MPAKTHUCCKYIO OOJIACTH
KU3HEACITCILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHS,
CTaBHUThH MPOOJIEMBI U 3a/1a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPUCHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX HHPOPMAIHH (TEKCTe Y4eOHOTO
nocoOusi, HAyYHO-TIONMYJSIPHOW JIUTEeparype, OHOJOTHYECKUX CIIOBApsSIX U
CIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3axX JaHHBIX, B VHTEpHETEe), aHAJIM3HPOBATh



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTHUECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

bopMyITUpPOBATh 3aMPOCHl U MPUMEHSATH PA3NMYHBIE METOJIbI MPU TIOUCKE U
orbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3amad;

mpUOOpETaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3TMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIBbHYIO  (GOpMy  TPEACTABICHUS
Oouosiornueckor nH@popmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKU
H IpyToe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA NpH padoTe C
Ouonornyeckol HMHPOpMANUEH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUEe W
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMHM  pAaclo3HaBaHWA W 3alUThl  WHOOpMaIuw,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU JA€HCTBUAMM:

1) obmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JWAJIOTE WM IUCKYCCHH IO CYIIECTBY OOCYXHaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaora Ui JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBAa OOIICHHs, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HAMEPEHUS IPYTUX JIIOJICH, MPOSIBIISTh YBAXKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU popMe (HhopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
paboThI IpH peIIeHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN Y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHM C yd€ToM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 4ieHa KOJIICKTHBA,;



OPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHHUPOBATh JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JACHCTBUH,
pacmpenensiTh pojaud ¢ Y4€TOM MHEHHM YYaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PEryJATUBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS ISl BBISIBICHUA NPOOJIeM U UX
pelieHus B )KU3HEHHbBIX U YYEOHbIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LIEJIEBbIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHSX M MOCTYMNKaX MO OTHOILICHHIO K >KHUBOM MPUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUS MpodiieMbl € YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILIEHNE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CoCcOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIMPOKOW HPYIUIUU B
pa3HbIX O0JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOW 0O0pa30BATENbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IENSM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU I OLEHKH CUTyaluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO UX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IPU aHAJIU3€ pe3yJIbTATOB
NEATEIIbHOCTH;

3) npuHsTHE CeOs M IPYTrUX:

IPUHUMATh Ce0sl, TOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yNbTaThl OCBOCHHUSI COJEpPXKAaHHUS Y4eOHOro MpeaMeTa
«buonorusiy Ha yriayOJEHHOM YpPOBHE OPHEHTHPOBAHBI Ha OOECICUYCHHE
npopuapHOro  oOyueHus:  oOydaronuxcss — Ouwosormu. OHHM  BKIJIIOYAIOT:
cnenuduyeckue Ayt OMOJOTUM HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMU U MPEOOPa30BaHUIO 3HAHUHN, BUJBI JEATCIBHOCTH IO
MOJIYYECHHUIO HOBBIX 3HAHUW U UX MPUMEHEHHUIO B PA3JIUYHBIX YUEOHBIX, a TAKKE B
peabHBbIX KU3HEHHBIX cuTyauusax. lIpenMeTHble pe3yiabTaThl MPEICTABICHBI MO
rojilaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
KJlacce JOJIKHBI OTPAXKATh:

chOPMHUPOBAHHOCTh, 3HAHUA O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU ECTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
NMO3HAHWM  3aKOHOB  MPHUPOABI M  PEUIEHUH MpoOJeM  PalOHAIBLHOTO
MPUPOJIONIOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHoJIOTH Y,

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONIE OWOJIOTHYECKUE TEPMHUHBI U TOHATUS (KWU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJSIus, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYHUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKUE TEOPUU
(knerouynas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnenctBeHHoctTu T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi ¥ MPOUCXOXNKICHUS  KYyJIbTYpPHBIX  PACTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO TOKOJIEHUS, PACIICIUICHUS, YHCTOTHI TaMerT,
HE3aBUCUMOro HacienoBanus [. MeHgens, TOMOJIOTUYECKUX PAIOB B
HACJIEJICTBCHHOU U3MEHUYUBOCTHU H. n. Baswuiiona), IIPUHLIATIB
(KOMILIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO IO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINMUCAaHUE, H3MEpPEHUE,
HaOII0/ICHHE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKN: BUPYCOB, KIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHCIIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpraHOB pAaCTEHUMW, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB KU3HEAESITEIbHOCTH,
MPOTEKAOIIUX B OpraHU3Max PAacTeHUH, KUBOTHBIX M YEIOBEKa, OMOJOTUYECKIX
IPOIECCOB: 0OMEHA BemIeCTB (MeTaboIM3M), MPEBPALCHUS YHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U reTepoTpoPHOrO TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€I03a, TaMeTOreHe3a, SMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS,  HMHJIMBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICCTBHS T€HOB, T€TEPO31Ca, UCKYCCTBEHHOI'O 0TOOPA;

yMEHHE YCTaHaBIMBATh B3aMMOCBS3M MEXAYy OPraHOWJIAMHU KIETKH M HUX
GYHKIUSAMHE, CTPOEGHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIMAMH, MEXIY
OpraHaMd U CHCTEMaM{ OpraHOB y pAcCTeHMi, >XMBOTHBIX M YEJIOBEKa M HUX
GyHKUMSIMH, MEXIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXIY 3Taramu
oOMeHa BelIeCTB, 3TallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
3TamaMyu AMOPUOHATBFHOTO PAa3BUTHS, TEHOTUIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJISATh OTJIMYMUTENbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUUIsl TOKA3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYEeCKUX TPy,

yMEHHE peniatb ONOJIOrHYECKUE 3a/1a4M, BBISBISATH IPUUUHHO-CIIEICTBEHHBIE
CBSI3M MEX]y UCCIIeIyEMbIMU OMOJOTMYECKUMHU MPOLECCAMU U SBIICHUSIMU, JI€TIaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH MOJIYYSHHBIX PE3yIbTATOB;

yMEHHE BBINOIHATH J1a0OpAaTOPHBIE M MpPaKTHUYECKHE pPaldOThI, COOIIOAAThH
npaBuia mpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYIOBAaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPIThH HX OSKCHEPUMEHTAIbHBIMU
cpencTBamu, (GOpMYyIUpYs IeJb HUCCICIOBAHMS, AaHATU3UPOBATH IOIYYCHHbBIE
pe3yJIbTaThl U AENATh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B y4EOHO-MCCIIEIOBATEIILCKONM paboTe Mo OuoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOIMMON Ha 0a3e MIKOIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  OPEJACTaBIATh  MOJY4YEHHBbIE  pe3yslbTaThl Ha  yYEHHYECKHUX

KOH(EPEHITUSAX;
YMEHUE OLICHHBAaTh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIICJOBAaHUN B
obrmactu  OWMONOrMM M MEIHULUHMHBI  (KJIOHMPOBAaHUE,  HMCKYCCTBEHHOE

OIUIOZIOTBOPEHKE, HAIMPABJICHHOEC H3MCHEHHWE TI€HOMa M CO3/JaHHEe TPAHCTCHHBIX
OpPraHHU3MOB);



YMEHHE OCYIIECTBIISATh OCO3HaHHBIM BBIOOP Oyayuied npodeccuoHanbHON
NESTETHHOCTH B 00JacTH OMOJOTHH, MEAUITUHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YTIyOJsTh MO3HABATEIbHBIH
WHTEPEC, HAIMIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccun u
IPOJOJDKEHNE OMOJOrMYecKoro oOpa3oBaHMs B OpraHu3alusX CpeaHero
po(heCCHOHATLHOTO U BHICIIETO 00pa30BaHUSI.

[IpenmeTHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 11
Klacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECT€ M pOJM OHOJOTHMHM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBl MHUpA, B TMO3HAHUM 3aKOHOB IMPHUPOJBl M PEIICHUH SKOJOTMYECKUX
mpoOJeM dYelnoBEeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATIHLHOTO
MPUPOIOIIOIH30BaHUS, U B (HOPMUPOBAHUM IIEHHOCTHOT'O OTHOIICHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHHE BIJIAJIETh CHUCTEMON OWOJOTMYECKUX 3HAHUM, KOTOpas BKIHOYAET
OTIPEJICJICHUs] W TIOHUMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OMOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, JKocucTeMa, Ouocdepa), OMOJIOTHYECKUE TEOPUH
(aBomronionHas teopust Y. JlapBuHa, CUHTETHYECKAs TEOPHS DBOJIOIMH), YICHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHusx 3Bomtonnu, B.M. BepHajackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaitnOepra,
3apompimeBoro cxoacrea K. M. boapa), mpaBuna (mmammyma HO. Jlnbuxa,
HKOJIOTHYECKON MHpaMHIIbl DHEpPruM), rumnote3nl (rumore3a «vupa PHK» V.
['unbepra);

YyMEHHE  BJIaJ€Th  OCHOBHBIMH  METOJIaMM  HAy4YHOTO  TIO3HAHMS,
WCIOJIb3yEMBbIMH B OMOJIOTHYECKUX UCCIIEIOBAHUSX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, u3MepeHue, HaOIIOIEHHE, JKCIIEPUMEHT), CIOCOO0aMHU BBISBICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B PUPOJIE;

YMEHHE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BHJIAOB, OHOTEOILIEHO30B,
KOCHCTeM M Ouocdepsl, CTaOMIM3UPYIOWIEro, IABMXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, JIONaTPUYECKOIro u CUMITATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIDKYITUX CHJI SBOJIOIMN HA TEHO(OH T TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHu3MOB K cpejie 0OMTaHMs, YepeOBaHUS HAIlpaBICHUMN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBS3U MEXKJY TMPOIECCAMU DSBOJIOINH,
JBIDKYIIMMH CHJIAMH aHTPOMNOreHe3a, KOMIIOHEHTAMHU Pa3IUYHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISITH  OTJIMYUTEIbHBIE  TPU3HAKM  KUBBIX  CHCTEM,
IPUCTIOCOOJICHHOCTh BHJIOB K cpelle OOMTaHMs, a0MOTHYECKUX U OMOTUYECKHX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOITOIE€HHBIX U3MEHEHNUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIUKY ISl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPEJIbl OOUTaHMSI, CAMHCTBA
YEJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHEHHS MHOT000pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEUYECTRA;

yMEHHUE peniaTh OMOJOTUYECKUE 3aa9H, BBISBIISITH TPUYUHHO-CIICICTBEHHBIC
CBSI3M MEX]Iy UCCIIETyEMbIMU OMOJIOTUYECKUMH TPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbl M TIPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATH JIA0OpAaTOpHbIE M MpakTUYECKHe padoThl, cOOII0IaTh
npaBuiIa mpu paboTe ¢ yueOHbIM U JaO0OPaATOPHBIM 000PY0BAaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPSITh HUX OKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMyIUpYs 1ellb KCCIENOBaHUs, aHATU3UPOBATH IOJYUYEHHbIE
pe3yNbTaThl U ACNIaTh BHIBOJBL;

yMEHHE Y4YacTBOBAaTh B y4eOHO-MCCIIEIOBATEIHCKONH paboTe Mo OWMoIoruy,
HKOJIOTUU W MEJMIIUHE, MPOBOJAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOoJIMYHO  TPEACTaBIATh  MOJIyYEHHBIE  PE3yJIbTaTbl Ha  YYEHHYECKHX
KOH(DEpeHIUsX;

yMEHHUE OLIEHUBATh TMIOTE3bl U TEOPUU O MIPOUCXOKICHUHU KU3HU, YETOBEKa
U YEIIOBEYCCKUX pac, O MPUUYMHAX, MOCICICTBHUIX W CHOCO0aX MPEeAoTBpaIICHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiied npodeccunoHaIbHON
JEeSATENBHOCTH B 00J1aCTH OMOJIOTUH, SKOJIOTUH, IPUPOIONION30BaHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3SAHCTBa, IHIIEBON
MIPOMBITIUICHHOCTH, YTIIyOJIATh TO3HABATENbHBI WHTEPEC, HAIMpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIICH  mMpodeccuu U MPOAOIIKEHUE
OMOJIOTUYECKOTO 00pa30oBaHusl B OpPraHU3alUsAX CPEAHEro MpodecCHOHANIBHOTO U
BBICIIIET0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HaunMeHnoBaHue pa3iesoB u DJIeKTPOHHBIe (HH(POBHIE)
KounuyecTBo
n/n TeM MPOrpaMMbl oOpa3oBaTe/ibHbIE pecypchl
4yacos
buonorus kak Hayka
JKuBble cucTeMBI U UX U3yUYCHHE
buonorus kineTku
XumMuyeckasi OpraHu3arus
4 10
KIIETKU
5 Ctpoenue u GyHKIIUN KICTKH 8
6 OOMeH BelleCTB U NMpeBpalleHue 9
SHEPTUU B KIETKE
7 Hacnencreennas undopmarnus u 9
peanuzanus €€ B KIIETKE
8 JKW3HEHHBIN UK KICTKH 6
9 Ctpoenue u QpyHKIMH 17
OpraHU3MOB
10 PazmHoOxeHuME U pa3BuTHE 8
OpraHHU3MOB
I'enernka — Hayka o
11 HaCJIECTBEHHOCTH U 2
M3MEHYMBOCTH OPTAaHU3MOB
12 3aKOHOMEPHOCTH 10
HAaCJIEACTBEHHOCTH
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH
14 I'eneruka yenoBeka
15 Cenekiusi OpraHu3MOB
16 buorexnomorus n 4
CUHTETHUYECKasi OMOIOTHs
17 PezepBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



11 KITACC

Ne HanMeHnoBaHue pa3iesioB u DJIeKTPOHHBIe (HH(POBHIE)
KosmuectBo
n/n TeM MPOrpaMMbl o0pa3oBaTe/ibHbIE pecypcChl
4acoB
3apoKJI€HUE U pa3BUTHE
1 9BOJIIOLIMOHHBIX MPECTABICHUIN 4
B Onosoruu
5 MuxkposBonronus u eé 14
pe3yJIbTaThl
3 MaxkposBostonus u eé 6
pe3yNbTaThl
4 [IpoucxoxaceHue u pa3BUTHE 15
KU3HU Ha 3emiie
5 [IpoucxoxaeHue yenoBeka — 10
aHTPOIIOT€HE3
DKOJIOTHSI — HayKa o
6 B3aMMOOTHOUIECHUSIX OPraHU3MOB 3
Y HaJIOPTaHU3MEHHBIX CUCTEM C
OKpY>Karollen cpenou
OpranusMsl U cpesia oOOuTaHUS 9
OKOJI0THUs BUAOB U TOMYJIALNAN 9
9 DKOJIOTUSA COOOIIECTB. 12
DKOJIOTHYECKHE CUCTEMBI
10 buocdepa — riobanpHas 6
9KOCHCTEMA
11 UYenoBek U OKpysKarolas cpeaa 6
12 PesepBHOe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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