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COAEPKXAHUE YYEBHOI'O IPEIMETA
10 KITACC

CopnepkaHue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyJiapcTBeHHoi utorooit arrecranuu (I'MA).
Tema 1. BuoJsiorus kak Hayka
CoBpeMeHHass OMOJIOTHST — KOMIUICKCHAsE Hayka. Kpatkast ucropusi pa3BUTHS
Oouonorud.  buonormyeckue HayKd W HU3y4aemMble HMMH  MPOOJIEMBI.
OyHAaMEHTANIbHbIEC, TPUKIAIHBIE W TOMCKOBBIE HAYYHBIE MCCIEAOBAaHUSA B
OMOJIOTHUH.
3HaueHne OMOJOruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. IIpodeccuu, cBsizaHHble ¢ Ouosiorued. 3HaueHHE OUOJIOTUU B
IIPAKTUYECKOM JEATEIIBHOCTA YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO35UCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE MPUPOJIBL.
JlemoHcTpanuu
[Toptpets: Apucrorens, Teodpact, K. JIlunneit, K. b. Jlamapk, Y. /lapBuH,
V. TI'apgeit, I'. Mengens, B. 1. Bepnanckuu, U. I1. I1anos, 1. 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.
Tabmuubl u cxembl: «CBsI3b OMOJIOTMHM C JIpYruMu Haykamuy, «Cucrema
OMOJIOTUYECKHUX HAYKY.
Tema 2. )KuBbie cuCTeMbI M UX H3yYeHHE
KuBble cucTteMbl Kak TpenaMer uzydeHusi Ouonoruu. CBOWCTBA KUBBIX
CHCTEM: €IUHCTBO XHMMHUUYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTD,
CJI0XHOCTh W YIOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHW3allus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, UI3MEHUYNBOCTh, POCT U Pa3BUTHE.
YpoBHM OpraHu3alMd >KUBBIX CHCTEM: MOJIEKYJISIPHBIN, KIIETOYHBIM,
TKaHEBBIH, OPTraHU3MEHHBI, MOIYJISALIMOHHO-BUI0BOM, OKOCUCTEMHBIN
(bmoreoneHoTnyeckuit), OwochepHsiii. Ilporecchl, MPOUCXOAAIINE B IKUBBIX
cuctemax. OCHOBHBIE TTPU3HAKHU KUBOTO. JKU3HBL Kak (popMa CyIiecTBOBaHUS
Marepuu. Hayku, n3ydaromme x«uBble€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.
N3yuenue xuBbIX cucteM. MeToapl Ononornyeckoi Hayku. Habmoaenue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alusl, MeTaaHanus. llonsarue o 3aBucumon u
HE3aBUCUMOM TmiepemeHHOW. IIlnanupoBanue skcnepumenta. [loctaHoBka u
npoBepka rumnote3. Hyneas rumnoresza. [loHsTHe BBHIOOPKU M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pAaHHbIX. OIEHKA JOCTOBEPHOCTHMOIYUYEHHBIX
pe3yinbTaToB. [IpuunMHBI UCKaXXeHUs pPe3yJbTaTOB JKcrepuMmeHTa. llonsarue
CTaTUCTUYECKOTO TECTA.
JleMoHCTpanun
Tabmuubr u cxembl: «OCHOBHBIC TpU3HAKK >KU3HW», «buonornmyeckue
cucteMbl», «CBOHCTBa MKUBOM MaTepun», «YPOBHH OpraHU3alMU >KUBOU
npuponb», «CTpoeHHe KUBOTHOW KIETKW», «TKaHUW KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJloBeueckoro opranuzmay, «buoreoneno3», «buocdepay, «Metoab



W3YUYCHHUS )KUBOU NTPUPOIBDY.

O6opynoBanue:  J1abopatropHoe  O0OpyAOBaHHME A MIPOBEICHUS
HaAOJI0ICHU, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnosbp30BaHWE PA3IMYHBIX METONOB IpHU
V3yYEHHH JKUBBIX CUCTEM.

Tema 3. buoJiorus KJIeTKH

Kinerka — CTpyKTypHO-(YHKUMOHaJIbHAs €auHULA kuBoro. lMcropus
oTKphITHS KiIeTKU. Pabotel P. I'yka, A. Jlepenryka. Kierounas teopus (T. IlIBans,
M. Ilnetinen, P. BupxoB). OCHOBHbIE MOJOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM W KJIETOYHOM  OWMOJOTHM:  MHUKPOCKOIHS,
xpomatorpadus, 371eKTpodope3, METOJ MEUYEHbIX aTOMOB, auddepeHuanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanmvix
K1emokK. DIEKTpOHHAass MUKpockonus. Kougokanvnas mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl U cxembl: «CBETOBOM MUKPOCKOI», « DIEKTPOHHBIA MHUKPOCKOIDY,
«Hcropus pa3BUTHA METOAOB MUKPOCKOIIUNY.

OOopynoBaHuEe: CBETOBOM MHMKPOCKON, MHKPOINpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATbHBIX KJIETOK.

IIpakTuyeckass padora «/3yueHue METOJOB KIETOYHOW OHOJIOTUU
(xpomatorpadusi, snekrpodope3, audPepeHrabHOEe IIEHTPUPYTUPOBAHUE,
[TIIP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKH

XUMHUUYECKHI COCTaB KIETKA. Makpo-, MUKpPO- U YJbTPAMUKPOIJIEMEHTHI.
Bonma m e€ ponb Kak pacTBOPHTEINs, pPEareHTa, y4acTUe B CTPYKTYPHUPOBAHHUU
KJIETKH, TeIIoperynsauud. MuHepalibHble BeIIeCTBa KJIETKH, UX OHOJOrHYecKas
pouib. PosIb KATHOHOB ¥ AaHWOHOB B KIJIETKE.

Opranuyeckne BelIeCTBA KIETKH. buHojornueckue mnoauMepsl. benkmn.
AMMWHOKHUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl O€KOBOM MosieKybl. [lepBuuHas
CTpyKTypa Oeika, TenTHAHas CBsS3b. BTOpuYHas, TpeTUYHAs, YETBEPTHUUHAS
cTpyKkTyphl. Jenatypanusi. CsoiictBa OenkoB. Kiaccudukauus  Oenkos.
buonoruueckue pyHkmu 6e1KoB. [lpuonsi.

VYrneBoasl. MoHOCaxapuabl, IMcCaXxapuabl, OMTOCAXapUABl U MOJIUCAXaPUIbI.
OOumii mmaH cTpoeHuss U (U3MKO-XUMHUYECKHME CBOWCTBA  YIJIEBOJIOB.
buonornueckue GyHKIMU yTII€BOIOB.

Jlununel. I'mapodunsHo-TUApOdOOHBIE cBOMcTBa. Kiaccudukamus Tunumos.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, CTepouibl. buonornyeckue ¢QyHKIUH
munuoB. OOIMe CBONCTBAa OMOJIOTHYECKIX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO3aMBIKaHHIO, TIOJTYITPOHUIIAEMOCTb.



Hyxneunnoseie kuciotel. JJHK u PHK. CrpoeHue HyKIE€MHOBBIX KHCIOT.
Hyxneorunsl. [punmun xommiementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoiinast cniupans. MectonaxoxaeHue u ounosorundeckue ¢pynkmuu JJHK.
Buner PHK. ®yuxunu PHK B kitetke.

Crpoenne monekynsl AT®. Makpospruueckue cBa3u B MoJiekyie ATO.
buonoruueckue ¢pynkiuun ATD. BoccTaHoBIEHHbBIE TEPEHOCYUKH, UX (PYHKIIMH B
kietke. Jpyeue nyxneozuompugpocghamer (HTD). CexBenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomMuKu, NPOmMeoMuUKuU.

CrpykTypHas Ouoyiorusi: OMOXUMUYECKHE U OMOPU3NYECKUE HCCIEAOBaAHUS
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTypbl OuoMmoliekyl. Modenuposanue
CmMpYKmypsl U OYHKYUti OUOMONEKY U ux Komniekcos. KomnviomepHuiti ousaun u
OpeanuyecKul CuHme3s OUOMOJEKY U UX HEeNPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. ITonunr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankiuH,
@. Conrep, C. [Ipy3unep.

[uarpammel:  «PacnpeneneHne XUMHUYECKUX JJEMEHTOB B HEKHBOU
npupone», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B KUBOU ITPUPOJIEN.

Tabmuubl u cxembl: «llepuomnueckass Tabiuila XUMHUYECKUX SJIEMEHTOBY,
«CTtpoeHue MOJIEKYJbl BOJb», «BelllecTBa B cOCTaBe OpraHu3MoBy», «CTpoeHue
MOJIEKYJbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHHuE MOJEKYI
yIriIeBoOB», «CTpoeHHe MOJIEKYN JUNHUAO0B», «HyKIenHOBBIE KHCIOTHDY,
«Ctpoenue monekyiasl ATO».

OOopynoBaHue: XUMUYECKas IOCYy1a U 000pyI0BaHHUE.

JlaGopaTopHasi paboTa «O0HapyKeHHE OSIKOB ¢ MTOMOIIBIO KAa4eCTBEHHBIX
peaKLMiny.

JlaGoparopuass  padora  «lccrmenoBaHue — HYKJIEHHOBBIX  KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoenue u pyHKUMH KICTKH

Tumbel KIETOK: DJyKapUOTHYECKass M Mpokapuotnyeckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BAHMS KIIETKU.

CrtpoeHre MpoKapHOTHYECKOM KieTkH. KitleTrouHast cTeHKa OaKTepHil U apXei.
Oco0eHHOCTH CTPOCHHSI TEeTepOTPOPHONW U aBTOTPOGHON MPOKAPHUOTUUECKHUX
KJIETOK. MecTo U pojib MPOKapUOT B OMOILIEHO3aX.

Crpoenue u (GyHKUIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckas wmeMOpana (mnasmaiiemma). CTpykTypa —IJIa3MaTHYECKOM
MeMOpanbl. TpaHcropT BelIeCcTB Yepe3 IMIa3MaTUYeCKyt0 MeMOpaHy: MacCUBHBIN
(nuddy3us, obneruéHnass nupdysusa), akTUBHBINA (TEPBUYHBIA W BTOPHYHBIHI
akTuBHbIM TpaHcnopT). [lomynmponumaemocts wmemOpansl. Pabora Hatpuii-
KaJIMEeBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (paronurto3. Dk3o1uTo3. Kinetounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpuOoB.

Hurormna3sma. [{uro3omnb. Llutockener. [IBrxkeHue nurormiasmel. OpraHonibl
kiIeTkd. OgHoMeMOpaHHBIE OpPTraHOWIBl KJIETKH: OSHJOIMJIa3MaTH4ecKass CeTh



(BIIC), ammapar ['onbmxu, TU30COMBI, UX CTpoeHHE W (QyHKUMU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPTaHOMJOB KJIETKU. CTpOoeHHE TpaHyJSpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxoe ¢ IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyJsipHbI)  DHAOIIA3MATHYECKHMA
petuxkynyMm. CekpetopHas QyHkuus ammapata ['onbmxu. Moodugukayus benxkos 6
annapame [onvoocu. Copmuposka benkos 6 annapame I onvoxcu. Tpancnopt
BEIIECTB B KiieTKe. Bakyonu pacturenbubix kinetok. Kierounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KJIETKH:  MHUTOXOHJPHUHU,  IUIACTUJIBI.
Ipoucxoacoenue mumoxonopuii u nracmuo. Cumouoecenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApPWUN W TiacTua. llepBudunble,
BTOPUYHBIE M  CIOXKHbBIE  IUIACTHABI  (POTOCHUHTE3UPYIOIIMX  DYKApHUOT.
XJI0pOIUTIACThI, XPOMOILIACTHI, JICHKOIUIACTHI BBICIIMX PACTCHHIA.

HememOpanusie opranouasl kietku CTpoeHue W GyHKIUH HeMeMOpaHHBIX
OpraHouJI0B KJIETKHU. PuGocompr. IIpomeorcymounvie Qunamenmol.
MukpodunamMeHTsl. Axkmunogvie Mukpoguiamenmyvl. MBpIllIEUYHbIE  KJIETKH.
AxmuHosble KOMNnoHenmsl HemblueuHblx Kiemok. Mukporpyoouku. KiaeTouHslii
neHtp. CrTpoeHMe U JBKEHUE JKTYTHKOB U peCHHYEK. MUKpOTpyOOUKH
nuToriasmel. LlenTpuons. benku, accoyuupoeanmvle ¢ Muxpoguiamenmamu u
Mukpompyboukamu. MomopHvie 6enku.

Anpo. O6osouka sapa, XpOMaTHH, KapuoIlia3ma, SAPBIIIKHA, UX CTPOCHHE U
bynkuuu. SnepHsiii O6enkoBbld  MaTpukc. [IpocTpaHCTBEHHOE pAacMOJIOKEHUE
XpoMocoM B uHTepha3sHOM sape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /J{uHamukxa s0epHou 000104Kku 6 Mmumo3se. HoepHviil
MPAaHcnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTEnbHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE JYKApUOTHYECKON KieTku», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpOEHHME  pacTUTENbHOW  KJIeTKW», «CTpoeHue
MUTOXOHIPHUIY, «SAapoy», «CTpoeHrEe MPOKAPUOTHICCKON KICTKNY.

O0opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaThl pacTUTEIbHBIX,
’KUBOTHBIX KJIETOK, MUKpOTIpEnaparsl 0aKTepHuaTbHBIX KIETOK.

Jlaboparopnasi padora «l3ydeHue CTPOCHHMS KIJIETOK Pa3JIUYHBIX
OpraHUu3MOB.

IIpakTuyeckas padora «/3yueHne CBOWCTB KIIETOYHOW MEMOPaHbI».

JlaGopaTopnas padora «lccienoBaHue Iuia3MoiiM3a M JACIjia3MojIu3a B
PACTUTENHHBIX KIETKAX).

IIpakTuyeckass padora «l3yueHue  [BWXKEHHS  IIUTOILIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelllecTB U NMpeBpalleHUe JHEPIHHU B KJIeTKe

AcCCUMUIISIIIAS U TUCCUMUIISILIUSL — IBE CTOPOHBI MeTabonu3ma. Turbsl oOmeHa



BEIIECTB: aBTOTPO(MHBIA W TeTepoTpOdHBINA. YYacTHe KHUCIOpOoJa B OOMEHHBIX
npoleccax. OJHepreTuueckoe oOecnedyeHue KieTku: mnpeBpamieHue ATO B
oOMeHHbIX Tporeccax. DepMeHTATUBHBIA XapakTep peakiuil KIETOYHOIrO
Metabonuzma. DepMeHTh, MX CTPOEHUE, CBOWCTBA U MEXAHU3M JCHCTBUS.
Kodepmentsl. Otnuuust GepMEHTOB OT HEOPTAHMUYECKUX KaTaau3aTopoB. bemku-
AKTUBATOPHI W OCJIKU-WHTHOWTOPBL. 3aBUCHUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CHUHTE3 OpraHUYECKUX BEIIECTB B KieTke. DOTOCHHTE3.
AnokcueenHbvlll U OKcuceHHblll Gomocunme3 y baxmepuii. Ceemocodouparoujue
nueMeHmsl U NUSMEeHmbvl PeaKkyuoHHo20 yeumpa. Poilb XJIOpOIIacTOB B MPOIIECCE
¢dorocunTeza. CreroBas u TemMHOBas (a3pl. Pomoovixanue, Cs., Cs. u CAM-munvi
gpomocunmesa. IlpogykTuBHOCTh (hoTOCHHTE3a. BnusiHue paznuyHbiXx (HaKTOpOB
Ha CKOpOCTh (hoTocHHTE3a. 3HaUeHUE (POTOCUHTE3A.

X€eMOCHHTE3. Paznoo6pasue OpraHU3MOB-XEMOCHUHTETUKOB:
HUTpUGULMPYIOIIME OaKTepuu, >Kelle300aKTepur, CepoO0aKTEepuu, BOJOPOJHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opraHu3Mbl. Bunbsl Opokenus. IIpoaykTsl OpoxeHUss U UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTEIN OOJIC3HEH.

AspoOHbIe OpraHu3MBlI. Oransl JYHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ THMKOIN3 — OECKUCIOPOIHOE PACHICIIIICHUE TJTFOKO3BI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JbIXaHUE. POib MUTOXOHIpUN B
nporeccax ouonornyeckoro okucnenus. [{uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Inepeus membpanHozo epaduenma npomoros. Cunmes

ATD: paboma npomonnoi AT@-cunmaszwvl. [IpeumyiecTBa adpoOHOr0 MyTH
oOMeHa BellecTB nepei aHadpoOHbIM. D(HPEKTUBHOCTh YHEPTETUUECKOTO0 0OMEHa.

JlemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiel u cxeMbl: «DoTocuHTE3), «DHEPreTHUEeCKU 00MeH», «bruocuaTes
oenka», «CtpoeHue hepMeHTay, « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, 00OpYyAOBaHUE AJI MPUTOTOBIICHUS
MIOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTropuass  pabGora «l3ydyeHue  KaTaIUTUUYECKOW  AKTUBHOCTHU
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTaaasbl)y.

Jlabopatopnasi paGora «/3ydenne (HEPMEHTATUBHOTO pACIICTUICHUS
NEPOKCHJIa BOJIOPO/Ia B PACTUTEINIBHBIX U KUBOTHBIX KIETKaX).

JlaGopaTopnasi pabGora «CpaBHeHue 1miporieccoB  (oTocuHTE3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MTPOIIECCOB OPOKEHUS U ILIXAHUS.

Tema 7. HacaencrBennasi uHOpMALUs U peajin3anus eé B KJeTKe

Peakunn mMarpuyHoro cunresa. [I[pyHIIMI KOMIIJIEMEHTAPHOCTH B PEAKLMIX



MaTpPUYHOTO cUHTe3a. Peanu3anus HaciencTBeHHON nHpopmauu. ['eHeTHueckuit
KOJI, ero cBoicTBa. TpaHckpumniusa — MatpuuHbiii cuHTe3 PHK. TIpuHummne
TPAHCKPUIIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAILIEIBbHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 aykapuomuueckou xnemke. Hexooupyrowue PHK.
Tpaucnsmus u e€ stansl. Yyactue TpancnopTabix PHK B 6nocunTese Genka.
VYcnoBus Ouocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubGocom B
OonocuHTe3e OenKa.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus TeHOMa y
IPOKApUOT U IYKApUOT. Perymnsnus akTUBHOCTU T€HOB y Mpokapuor. ['mmoresa
onepoHa (®. XKaxo0, XK. Mano). MonexynsapHvle mexaHuzmvl IKCNPECCUU 2eHO8
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsunus oOMEHHBIX
IIPOLIECCOB B KJIETKE. KIIETOUHBIN TOMeOcTas.

Bupycel — HekieTouHbie (hOpPMBI KU3HU U O0IHUraTtHele mapasutbl. CTpoeHue
IIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuszHeHHblll YUK
JHK-cooepocawux eupycos, PHK-cooepaxcawux eupycos, 6baxmepuopazos.
Obpamnas mpauckpunyus, peeepmasa, uHmezpasa.

BupycHbie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuid. CIINJ, COVID-
19, conmanbHbIC U MEAUITMHCKUE TTPOOIICMBI.

buoungopmamura: unmeepayua u ananuz oonvuiux maccusos («bigdatay)
CMpPYKMypHuIX buonocuyeckux oaunvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
LIpoepammupyemvie pynxyuu d6eaxos. Cnocobwvl 00CmasKu 1eKapcms.

JlemoHcTpanuu

[Toptpetsr: H. K. Konsnos, /1. . UBanOBCKUI.

Tabmuiel u cxemsl: «buocunTte3 O6enkay, «I'eHeTHyeckuit kom», «Bupych»,
«bakrepuodarm.

IIpakTuueckas padora «Co3naHrue MOJIEIIN BUPYCay.

Tema 8. ’Ku3HeHHBII UK KJI€TKH

Knerounslii 1uki, ero mnepuoasl W perymsauus. WHtepdaza u MHTO3.
Oco0eHHOCTH TMpoLIecCOB, MpoTeKkarommx B uHTepdasze. IloaroToBka KIETKH K
nenenuto.  IlpecunreTmyecknii  (MMOCTMUTOTHUYECKUN),  CUHTETUYECKUH U
MOCTCUHTETUYECKUH (MPEMUTOTUICCKUN ) TIEPUOIBI UHTEP(DA3HI.

Martpuunsbiii cunre3 JJHK — pemmkanus. Ilpunnunsr permmukanuu JHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AaHTUIIAPAJIIENBHOCTD.
Mexannzm perukaruu JIHK. Xpomocombl. Ctpoenue xpomocom. Termomepsl u

TeaoMepaza. XPOMOCOMHBIH HaOOp KIETKH — KapuOTHUIL. JIUTIIOMAHBIN U
raruiougHbelii  HaOboOpel  XpomocoM. ['oMonorumunsie Xpomocombl. [lonoBeie
XPOMOCOMBI.

Henenne knetkn — MuTo3. CTaauy MHUTO3a U IPOMCXOASIIME B HUX

nporecchl. Tunbl MuTo3a. KaprokuHe3 W NUTOKWHE3. bHoNOrmveckoe 3HaYeHUE
MUTO3A.

Perynsnust MUTOTHYECKOTO IMKIA KIETKH. [Iporpammupyemasi KieTodHas
ru0esab — aronTo3.



Knerounoe smpo, XpoMocOMBI, (QyHKIIMOHAIbHAS TEHOMHKA. Mexanuzmobl
npoaugepayuu, ouggepenyuposku, cmapenus u cubenu kKiemox. «L{ugposas
K1emkay — buouHgpopmamuueckue mooenu QyHKYUOHUPOBAHUsL KILeMKU.

JdeMoHCTpaMuA

Tabmuibl 1 cxeMbl: «KU3HEHHBI UK KIETKH», «Muto3», «CTtpoeHue
xpomocomy, «Pemmkanusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenaparsl: «MUTO3 B KJIeTKaxX
KOpEIITKa JIyKa.

JlaGopaTtopnass  paGora  «M3yuyeHME  XpPOMOCOM  Ha  TOTOBBIX
MUKpOITpenapaTax.

JlabopaTtopnasi padora «Habmonenre MuTo3a B KJIeTKaX KOHYMKA KOpeEIIKa
JyKa (Ha TOTOBBIX MUKPOTIpENapaTax ).

Tema 9. Crpoenue u pyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpaszue OpPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHHAJTbHBIE, MHOTOKJICTOUYHBIE OPTaHU3MBI.

OcOoOEHHOCTH ~ CTPOCHHSI W JKU3HEACSITENBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OJHOKJIETOYHBIE TpPUOBI, OJHOKJICTOYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTHI. KOJTOHMATBHBIE OPTaHU3MBI.

B3anMoCBs3p 4YAaCTE MHOTOKJIETOYHOrO OpraHu3ma. TKaHHW, OpraHsl M
cucteMsl opranoB. OpranusM Kak eInHoe 1esnoe. ['omeocras.

Tkann pacreHuid. Tumbl pacTUTENbHBIX TKaHE: o0Opa3oBaTelibHAs,
MOKPOBHAs, MPOBOASAIIASl, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTPOCHMS,
(yHKUMN U pacloIOKEeHUs TKaHEH B opraHax pacTeHUH.

TKaHU JKMBOTHBIX M Y€JIOBEKA. THIBI XKUBOTHBIX TKAaHEW: DIIUTEIMAIIbHAS,
COEMHUTENIbHAsA, MbllIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, (PYHKUUH WU
PAcCIIOJIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple W TI'eHEepaTHBHBIE OpraHbl pacTeHuid. OpraHsl H
CHUCTEMBI OPTaHOB JKMBOTHBIX U YeNOBEKA. DYHKIIMU OPraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranuzmoB. Kapkac pactenmii. CkeneTbl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyXHbli M BHYTpeHHUH ckener. CTpOeHHE U
THUIIBI COCIUHEHUS KOCTEH.

JIBr>keHuMe  OpraHu3MoB.  J[BHKEHHME  OJHOKIETOYHBIX  OPraHU3MOB:
amEOouaHOe, KTYTUKOBOE, pECHHYHOE. JIBMKEHHE MHOTOKJIETOYHBIX PACTCHMIA:
TPONU3Mbl M HAacTHM. JIBM)KEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHast cucreMa. Peduiekc. CkeneTHble MBI U UX paboTa.

IIutanne opranusmoB. Ilormomenue BOABI, YIVIEKUCIONO ras3a U
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. IluTraHue XKUBOTHBIX. BHyTpunosocTHoe u
BHYTPHUKJIETOUYHOE nuIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTaeIbI
MUAIIEBAPUTENBHOIO TpakTa. IlnmesBapurensHble xenespl. [IumeBapuTenpHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. J{pixanue >kuBOTHBIX. Juddyszus
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHoe npixanue. JlpIxaTenbHas IOBEPXHOCTb.



XKabepHoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIUOHHOE  YCJIOKHEHUE CTPOEHUSA JIETKUX ITO3BOHOYHBIX YKUBOTHBIX.
JIpixaTenbHas CHCTEMA YeNOBEKa. MeXaHW3M BEHTWIALMU JIETKUX Yy NTUL H
MIIeKOUTAIOMUX. Perymsus npixanus. JlprxareabHbie 00bEMBIL.

TpaHcropT BeEIIECTB y OpPraHW3MOB. TpaHCHOPTHBIE CHCTEMBI PACTEHUMU.
Tpancnopr BemecTB y KHUBOTHBIX. KpoOBEHOCHass cucrteMa U €€ Oprassl.
KpoBeHocHasi cucrema TO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru KpoBooOpaileHus. DBOIIOIUOHHBIC
YCIIO)KHEHUS CTPOCHHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOYHBIX XUBOTHBIX. PaboTa
cepla v €€ peryJisiuus.

Brinenenue y opranusmMoB. Beinenenue y pacreHuid. Beiaenenue y
KUBOTHBIX. CokparturenbHble Bakyoiau. Opranel BbigeneHusd. Ouibrpanus,
CEKpelMsi 1 0OpaTHOE BCACHIBAHUE KAaK MEXaHU3Mbl paOOThl OPraHOB BBIJIEICHUS.
CBs13b IIOJIOCTH TeJa C KPOBEHOCHOW M BBIJICIMTENIBHOM CHCTEMaMU. Beiienenne y

MMO3BOHOYHBIX >KMBOTHBIX M uejoBeka. [louku. CtpoeHne u (pyHKIIMOHHMPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3amura y OpraHM3MOB. 3alUTa y OJHOKJIETOYHBIX OpPraHu3MoB. CHOpBI
OakTepuil M UUCTBl MNPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX pPAaCTEHUU.
Kyrukyna. Cpeacrsa macCUBHOM M XUMUYECKOW 3aUThl. DUTOHIUABI.

3almMTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpDOBBI M WX HPOW3BOAHBIE.
3amura opranusma oT OosesHel. UMMmyHHas cuctema denoBeka. KieTouHblit u
TYMOPaQJIbHBIA UMMYHUTET. BpoxaEHHBIA U NpUOOPETEHHBIN cHerupUIECKUii
UMMYHUTET. Teopusi KioHaNbHO-cenekTuBHOro mMmyHurera (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUII.

Pazmpaxxumocte u  perynsiuvss |y  OpraHusmoB. Pasnpaxumocts y
OIHOKJIETOYHBIX OpraHm3moB. Takcucel. PasgpaxumocTe W perymsuus y
pactenuid. POCTOBBIE BEIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pednekTopHas peryjsuus y KUBOTHBIX. HepBHas
cucteMa M €€ oTaenbl. DBOJIOLHOHHOE YCI0)KHEHHE CTPOEHUS] HEPBHOM CHCTEMBI
y KUBOTHBIX. OTAENBl TOJOBHOIO MO3Tra MO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pedrexTopHas ayra. be3ycioBHbIE U YCIOBHBIC PE(DIICKCHI.

['ymopanpHas perynsuus U dHAOKPUHHAs CUCTEMA JKMBOTHBIX M YEJIOBEKA.
Kene3pl HSHOOKPHUHHOM CHUCTEMBI M WX TOPMOHBL. JI€HCTBME TOPMOHOB.
B3auMocBsI3p HEpBHOW W DHIOKPUHHOW cucTteM. [ umnoramamo-rurnodu3zapHas
cucrema.

JleMoHCTpanun

[Toptper: U. I1. ITaBmnos.

Tabmuupr m cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUYHBIE
Bojopocin», «baktepun», «IlIpocteitmme», «OpraHbl IBETKOBBIX PpPaCTEHUI»,
«CuctemMpl OpPraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacreHuit», «KopHeBble cucrtemb», «CTpoeHue cTeds,



«CtpoeHre IUCTOBOM MIACTUHKWY», «TKaHU >KUBOTHBIX», «CKEIeT 4enoBeKay,
«ITumeBaputenbHas cucrema», «KpoBeHocHas cucrema», «J/lpixarenbHas
cucremMa», «HepBHas  cucrema», «Koxa»,  «MplmeyHas  cucremay,
«BbrgenurenbHas cucteMa», «OHAOKpPUHHAs cucrtema», «CTpPOCHHE MBI,
«Ammynuter»,  «KumiedHonosiocTHeie», «CxeMa  NHUTaHUS  PACTECHUI»,
«KpOBEHOCHBIE CHUCTEMBl T[MO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHUE THAPHIY,
«Crtpoenue mnnaHapumn», «BHyTpeHHee CTpoeHHE 0XKIEBOro uepBsi», «HepBHas
cuctemMa peiO», «HepBHas cucrema srymkw», «HepBHas — cucrema
npecMbikaromuxcs», «HepBHas  cucrema  nrtuny, «HepBHas — cuctema
MJIEKOTTUTAOmMuX», «HepBHas cuctema yemoBeka», «Pediexey.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOMNPENAPAThl OJHOKIETOYHBIX
OpraHu3MOB, MHKpOMpenaparbl TKaHEW, PAaKOBHHBI MOJUIIOCKOB, KOJUICKIIUH
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE 3K3EMIUIAPbl KOMHATHBIX pAaCcTEHUM, repdapuu
pacTeHHMil pa3HBIX OTJACJIOB, BIAXKHBIC IIpenapaTbl >KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUIEKIMU OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyoBaHuE AJid JEMOHCTPALIMK IOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmasia U 0eIKoB Mo ecTBrueM (GepMEeHTOB, 000pyA0BaHUE IS
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JIETKHUX, MEXaHU3Ma
JIIXaTEJIbHBIX JBUKEHHM, MOJIENIA TOJIOBHOTO MO3Ta Pa3INYHBIX KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEel pacTeHHIN.

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrue OpraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. PazmHokeHre M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHUSI OPTaHU3MOB: Oecrojioe (BKJIKOYash BEreTaTUBHOE) U
nojoBoe. Buasl  0ecrnoioro  pa3MHOKEHHUS:  IOYKOBAaHUE,  CIOPYIISIMS,
dbparMenTanus, KJIOHUPOBaHUE.

[TonmoBoe pasmuoxkenue. [losoBbie KieTkH, unu ramerbl. Menos. Craguu
Mmeio3a. [loBenenne xpomocom B Menose. Kpoccunrosep. brosiornueckunii CMbICH
M€HO03a M II0JIOBOTO Iporecca. Meho3 W €ro MeCcTo B KW3HCHHOM IMKIIC
OpraHU3MOB.

IIpenzapoasimieBoe pazButue. ['aMmeToreHes3 y »KUBOTHBIX. [10JIOBBIE HKeEIE3bI.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpEeHHE U HIMOPUOHANBHOE pa3BUTHE KHUBOTHBIX. (CrocoOsbl
OIUIOZOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHST — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha u3 21asHbvIX NPOOIEM IMOPUOTIOSUMU.
Konyenyuss mopgocenos u mooenu mopgoceneza. Cramuu >MOpUOTEHE3A
KUBOTHBIX (Ha mpumepe JsarymkH). [pob6nenme. Tumsr  apoOieHUS.
Jlemepmunuposeannoe u Heoepmunupogannoe Opobaenue. bnacmyna, munvl
onacmyn. OCoOEHHOCTH APOOJICHHUS] MIICKOTMTAIOMINX. 3apOMABIIIEBhIE JINCTKH
(ractpyssanusi). 3akiiajka OpraHoB U TKaHEe# U3 3apObIIIEBbIX JIUCTKOB. B3anmHoe



BIMSHUE 4YacTel pa3BUBAIOIIETOCS 3apojblia (3MOpPHOHAIbHAS WHIYKIHUS).
3aknazka IUTAaHA CTPOEHUS KMBOTHOIO KAk pe3yibTaT HMEPAPXUYECKUX
B3aUMOJEHCTBUIM TIeHOB. BiusHue Ha HSMOpPUOHAIBHOE pa3BUTHE PA3JINYHBIX
(aKTOPOB OKPY’KAIOIICH CPEIIBI.

Poct m pasButue x*uBOTHBIX. [locTamMOpuoHaneHBIM nepuon. Ilpsmoe u
HempsiMoe pas3BuTHe. PasButne ¢ wmetamopdo3om y OeClO3BOHOYHBIX H
[IO3BOHOYHBIX XMBOTHBIX. bHOJIOrMyeckoe 3Ha4eHHWE NPSIMOTO U HEHPSAMOIO

pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pocTa KUBOTHBIX. PAKTOPHI
pEryJIIU POCTa KUBOTHBIX U yenoBeka. CTauu MOCTAMOPUOHAIBHOTO Pa3BUTHUS
y ’KMBOTHBIX U 4esioBeka. [leprnospl oHToreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKHE MPOLIECCHI.

Pa3smHoxxeHne u pasButue pacreHuid. ['ametoput m crnopodur. Meiio3 B
KU3HEHHOM IuMKJIe pacTeHuid. OOpa3zoBaHue crmop B TMpolecce Meio3sa.
l'amerorenes y pacteHuid. OIUIOJOTBOPEHUE W Pa3BUTHUE PACTUTEIbHBIX
opraHu3mMoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuit. OOpa3zoBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl perysiuyu OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpetsl: C. I'. HaBammun, X. [lIneman.

Tabnuupl u cxembl: «BeretatuBHOe pasmHoOkeHUe», «Tumbl Oecrnosoro
pa3sMHOXEHUD», «Pa3MHOXEHME XJIAMUIOMOHAIbDY, «Pa3MHOXEHUE 3BIJICHBI»,
«Pa3MHOXeHUEe TUAPBY, «Meio3», «XpoMocomely, «l'amerorenes», «CTpoeHue
SAMIEKIIETKH U crepMaro3ousia», «OCHOBHbIE CTaauu OHTOreHe3a», «lIpsmoe u
HEnpsiMoe pas3BuTue», «Pa3BuTue MaucKoro xyka», «Pa3zButue capaHum»,
«Pa3BuTne NATYmIKW», «/BOMHOE OIIOJOTBOPEHUE Yy IBETKOBBIX PACTCHUN,
«CtpoeHune ceMsiH OJTHOJIONBHBIX U JIBYJIOJBHBIX PACTCHUN», «KU3HEHHBIA LUK
MOpPCKOM  KamycThl», <OKW3HEHHBIM [UKI MXa», <«COKU3HEHHBIM LMK
ManoOpOTHUKAY, « KM3HEHHBIN LIUKII COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpPENapaThl SUIEKICTOK |
CIIEpPMATO30UJI0B, MOJIENb «L{UKIT pa3BUTHUS JIATYIIKNY.

JlaGoparTopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpEnapaTax».

IIpakTuyeckass padora «BbIsIBIE€HHE TPU3HAKOB CXOJICTBA 3apOJbIIIEH
MMO3BOHOYHBIX )KUBOTHBIX).

JlaGopaTtopnasi pabdora «CTpoeHHE OpraHoB pa3MHOXKEHUS BBICIINX
paCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH M W3MEHYHMBOCTH
OpPraHu3MoOB

Hctopusi cTaHOBIIEHHS W pa3BUTHUA TEHETUKM Kak Hayku. Paboter T
Mennens, I'. ne ®puza, T. Moprana. Poib 0T€UECTBEHHBIX YUYEHBIX B Pa3BUTHU
renetuku. Padotel H. K. Konbuioa, H. 1. Baunora, A. H. benozepckoro, I'. JI.
Kapmieuenko, FO. A. ®ummmuenko, H. B. Tumodeena-Pecosckoro.



OCHOBHBIC TEHETHYCSCKHE TTOHSATHS U CHMBOJIBL. I OMOJIOTHYHBIC XPOMOCOMEBI,
AJUICJIIBHBIC T'CHBI, AJIbTCPHATHUBHBIC IIPU3HAKH, I[OMI/IH&HTHHﬁ u pGHeCCHBHBIﬁ
IMPpHU3HAK, TOMO3UI'0Ta, I'CTCPO3UT0TA, YUCTAA JINHUAA, I‘H6pHI[I>I, I'CHOTMUII, (1)€HOTI/IH.

OcHOBHBIE ~ METOABI  TCHETUKHU: THOPUIIOTOTUYECKUH,  LHUTOJOTUYECKUH,
MOJICKYJISIPHO-T€HETUYECKHM.

JdeMoHCTpaMuA

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Komsnos, H. U.
BaBunos, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®unmunuenko, H. B.
Tumodeen-PecoBckuid.

Tabmuibl 1 cxeMbl: «MeTobl TeHETUKIY, «CXEMBI CKPEITUBAHUS.

JlaGopaTtopnass pabGora «J/[po3opuna kKak OOBEKT TEHETUUYECKHUX

UCCIIEJOBAHUID.
Tema 12. 3axoHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBbiii 3akoH MeHnmenss — 3akoH

eAMHO00pa3usi rTMOpUIOB MepBOro nokoJyieHus. [lpaBuno nomunupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pacUIeIUIeHus INpU3HAKoB. LluTosmormueckne OCHOBBI
MOHOTHOPHUIHOTO CKpeIMBaHus. [ unoTe3a YMCTOThI raMeT.

AHanusupytonee ckpemmBasue. [[poMexyTouHbIi XapaKkTep HACIeI0BaHHUS.
Pacmienenne npu3HakoB IpU HEMOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpernmBanue. Tpetuit 3aKkoH MeHenss — 3aKOH He3aBUCUMOTO
HacleJoBaHUsl ~ Mpu3HakoB.  lluromornueckue  OCHOBBI  AUTHOPUIHOTO
CKpEILINBAHUS.

CueruieHHOe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJIECJOBAHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXAYy IeHaMu. XPpOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

I'eneTnka nosma. XpoOMOCOMHBIA MEXaHHU3M OINPEIEICHUS 1M0Ja. AyTOCOMBI U

ITOJIOBBIE XPOMOCOMBI. [ OMOTraMeTHBIN U TETEpPOraMeTHBIN NOJI. | 'eHeTnuecKast
CTPYKTYpa MOJOBBIX XpOMOCcOM. HaciienoBanre npu3HakoB, CUEIJIEHHBIX C ITOJIOM.

['eHoTun kak nenoctHas cucreMa. [lnenoTponus — MHOXKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBIM a/uIenu3M. B3auMOIENCTBUE HEAIEIbHBIX TI'€HOB.
Komnnemenrapuocts. Onucras. [lomumepus.

['eHeTYEeCKUIT KOHTPOJIb PA3BUTHsI PACTEHUM, XUBOTHBIX M YEJIOBEKa, a
TaKkkKe (U3NOJIOTMYECKUX TMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX (DYyHKUUH.
['eHeTnyeckue MeXaHM3Mbl CUMOHOTeHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO39UH
— Mapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKkTbl KOHTPOJS U
U3MEHEHMS HACJIeICTBEHHON MH(GOPMALIMH B MOKOJIEHUSAX KJIETOK U OPraHU3MOB.

JleMoHCTpanun

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

Tabmunpt u cxemsl: «IlepBbiit U BTOpO# 3akoHbI MeHaens», « TpeTuil 3akoH
Mennensa», «AHanu3upymrllee cKpelmrBaHue», «HenmonHoe ITOMHUHHpPOBAHUEY,
«CremyieHHOEe HAcleAOBaHWE MPHU3HAKOB y Apo3odumib», «l'eHeTuka momnay,



«Kapuotun denoBeka», «Kapuotun npozoduiby, «KapuoTtunm OTHIBD,
«MHOKECTBEHHBIN allJIenu3M», «B3auMoaeicTBUE TE€HOBY.

O6opynoBaHue: MoJieNb JUisl  JIEMOHCTpPAIlMM  3aKOHOB  €IMHOOOpa3us
rMOpUIOB TEPBOTO IOKOJEHWS W PACHICIUICHHS NPHU3HAKOB, MOJENb JJIA
JEMOHCTpAllUM 3aKOHAa HE3aBHUCUMOTO HACIIEIOBAHUS TPU3HAKOB, MOJAENb IS
JEMOHCTpAllUA CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOW MHUKPOCKOI,
MUKpormnpenapar: «JIpozodumnay.

IIpakTuyeckass paGora «l3ydyeHue pe3ysJbTaToB  MOHOTHOPUAHOIO
CKPEIIMUBAHUA Y JPO30(UITBD».

IIpakTuyeckass  paGora  «l3yueHue  pe3ynbTaToB  JAUTHOPUIHOIO
CKPEILMBAHUSA Y JPO30(UIBDY.

Tema 13. 3akoHOMEpPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl Opu  (popmMupoBaHUM (PEeHOTHUIIA.
N3MeHYnBOCTh NMpH3HAKOB. KaueCcTBEHHbIE U KOJIMYECTBEHHBIC ITPU3HAKU. Buisl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanronHas u3MeHYMBOCTb. Ponb cpenbl B (OpMHpPOBAaHUU
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psn u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOAU(PUKALMOHHON
U3MEHYUBOCTHU.

['enoTnueckass ”3MEHYUBOCTh. CBOMCTBA TEHOTUMMMYECKON N3MEHYMBOCTH.
Bubl reHOTUIMYECKON U3MEHYMBOCTH: KOMOMHATUBHAS, MyTAlIHOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 W TIOJIOBOM MpOIeCC — OCHOBA
KOMOMHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3IaHUU
TF€HETUYECKOr0 pa3HOOOpa3us B Mpejeiax OJJHOro BUA.

MyTanmoHHas W3MEHYMBOCTh. BHabl MyTalMi: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HMHAYUHPOBAHHBIE MyTalMU. SOepHbIE W
HUATOIIa3MaTHYeCKue MyTannd. COMaTHUYeCKUe W MOJIOBbIE MyTauuu. lIpuduHb
BO3HUKHOBEHUs MyTanuud. MyTtareHsl M UX BIWSHME HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTALlMOHHOI'O Ipolecca. 3aKOH TOMOJIOTMYECKUX PSIAOB B
HaciencTBeHHo m3MenunBoctu (H.M. BaBuno). BHesnepHas M3MEHYMBOCThH U
HACJIECTBEHHOCT.

Onuecenemuxa U dNUSEHOMUKA, PpOAb INULEHEMUYEeCKUX (Hakxmopos 8
HAC1e008aHUU U USMEHYUBOCU (PEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JdemoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. Y. BaBunos.

Tabmuiet u  cxembl: «Buagsl  u3MeHunBOCTHY, «MoauduKalmOHHAS
N3MEHYHUBOCTBY, «KomOuHaTnBHas U3MCHYHUBOCTEY, «Meiio3»,
«OmnogoTBopeHuey, «I eHeTnueckue 3a001eBaHUs YeI0BeKay, « Buabpl MyTanuiny.



ObopynoBaHue: XUBble U repOapHbIe IK3EMIUIIPhl KOMHATHBIX PACTCHHIH,
pucyHku (dpoTorpadum) >KUBOTHBIX C PA3IUYHBIMUA BUJIAMU U3MEHYHBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(UKAIMOHHON W3MEHUYMBOCTU. [locTpoeHHWe BapuWallMOHHOTO psijga W
BapPHUALIMOHHON KPUBOW».

IIpakTuyeckass padora «Myrtamuu y aApo3odusibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4esiOBeKA

Kapruotun wyenoBexka. MexayHapoaHas IMporpaMma HCCIECIOBAHUS T€HOMa
yernoBeka.  Meroapl  M3y4YEHHMs] TE€HETHKM  YEJIOBEKa: TEeHEaJlOTrHYecKui,
OIM3HEIOBBIN, LIMTOr€HETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKUM,
MOJICKYJISIPHO-T€HETUYECKHI. CoBpeMeHnHoOe ONIPEAEIICHUE T€HOTHIA!
MMOJTHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTHUIUPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[1I[P-ananu3a. HacnencrBennbie 3a001eBaHus yeloBeKa. [ eHHbIe U XPOMOCOMHBIE
Oonie3HM uyesjoBeKa. bone3HW ¢ HacIEACTBEHHOW MpeapactosioKEHHOCTHIO.
3HaYCHHE MEAUIUHCKOW T€HETHKHA B MPEAOTBPAILICHUN U JICYEHUH N€HETUYECKUX
3a00JieBaHUN 4YesioBeKa. MeIUKO-TeHEeTUYEeCKOe KOHCYIbTHpoBaHHe. CTBOJOBBIE
KJIeTKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». JTUUYECKUE ACHEKThl UCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckre ¢akTOphl TMOBBIIMIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
bU3UYECKOMY U XMMUYECKOMY 3arpsSi3HEHHUIO OKpY»Karolleu cpenbl. ['eHeTndeckas
MPEIPACOIOKEHHOCTD YEIIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabnuiel u cxembl: «Kapuotun udenoBeka», «MeToJIbl U3yYEHUS T€HETUKU
yesoBekay, «I 'eHeTnueckue 3a00IeBaHUS YETIOBEKaY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIN3 POJOCIOBHOM.

Tema 15. Cesnexkuusi Oprann3mMoB

JloMecTukanusi W CeNeKus. 3apoKACHUE CEJIIEKUMUM W JIOMECTUKAIIHM.
VYuyenne H. WM. BapwioBa o IleHTpax mNpOUCXOXKACHUS W MHOTOOOpa3ws
KYJIbTYPHBIX pacTeHHil. PoJib celekuun B CO3IaHUU COPTOB PACTEHUU U TOPOL
#®UBOTHbIX. CopT, mnopoja, ImTaMM. 3aKOH TOMOJIOTUYECKHX pPSJIOB B
HacieACTBeHHOM wu3MeHumBoctu H. WM. BaBuioBa, ero 3HaueHue  Ojsd
CEJICKIIMOHHOM paboThI.

Metonsl cenekunoHHOW paboThl. VIcKyccTBeHHBIN OTOOp: MaccOBBI U
VHJIUBUTYaJIbHBIM. DTanel KOMOWHAIIMOHHOMN CCJICKIIUU. HUctwiTanue
NpOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO T'E€HOTHUITY C TOMOIIBIO OIICHKH
(dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTUITY ¢ moMolbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 KaKk  METOJ  CEJEKUMOHHOW  paloThI.
PannanmoHHbI 1 XMMUYECKUN MYTAareHe3 Kak UCTOYHHUK MYTAIUN Y KyJIbTYPHBIX



dopm opranm3moB. lcmonb3oBaHWE TEHOMHOTO PEAAKTUPOBAHUS W METOJIOB
pekoMOuHaHTHBIX JIHK /181 moy4yeHus uCX0IHOTO MaTepuaia Juisk CENEKIIUH.

[Toyuenue MOJIUIIIIOU]IOB. BuayrpusugoBas TUOpUIU3AIIHSL.
bnuskoponcTBeHHOe  cKpemBaHue, WM UHOpuAMHT.  HeponactBeHHoe
CKpelniuBaHue, win aytopuauur. ['ereposuc u ero mpuuuHbl. lcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHuas rubpuauzanus. [Ipeogonenue Oecruionus
MEXBHJIOBBIX THOPUIOB. JIOCTHIKEHUS CETICKIIMA PACTEHUHN U KUBOTHBIX. «3e1éHas
DeBoNOYUAY.

CoxpaHeHre U M3y4YeHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U
WX JOUKAX  POAWYEH  JUIsl  CO3JaHWs  HOBBIX COPTOB W THOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. /H3yuenue, coxpauwenue U  ynpaseieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEEHHBIX U NPOMBICAOBBIX HCUGOMHBLX
8 Yenax VAVHUeHUs CYUeCmeyiomux U CO30anUsi HOBbLX NOPOO, TUHUU U KPOCCO8, 8
MOM uucie ¢ NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL,
nepeoosvix uoell U nepcnekKmuHbIX MexHON0SUU.

JlemoHcTpanuu

[Toptpersr: H. U. BaBuiios, 1. B. Muuypum, I'. /1. Kapneuenxo, I1. I1.
Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl 1 cxembl: «L{eHTpbI MPOUCXOKACHHUS K1 MHOTO00pa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKOH rOMOJIOTUYECKUX PSAJIOB B HACIEJICTBEHHOM M3MEHUUBOCTHY,
«Metogpl cenexkuun», «OTaanéHHas rudpuauzanus», «MyrareHes».

JlabopaTopHasi padora «/3ydueHue cCOpToB KyJIbTYPHBIX PACTEHUN U MOPOJ]
JIOMAITHUX >KUBOTHBIX.

JlaGopaTopHas padora «/3yueHrue METOI0B CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKckypcusi «OCHOBHBIE METOABI M JOCTHIKEHHUS CEJIEKIIMM DPAcTeHU |
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SHUCTBO, B JaOOpaTOpHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoJsiorust u CHHTeTHYeCKasi OMOJIOTUsI

OOBEKTHI, HUCIOJIb3yeMble B OMOTEXHOJOTHUU, — KIETOYHbIE U TKAHEBbHIC
KYJbTYPBI, MUKPOOPTraHU3MBI, 170'¢ XapaKTEepUCTUKA. TpaguuuoHHas
OMOTEXHOJIOTHS:  XJICOONEYeHHE, TIONYyYCHHE KHCIOMOJOYHBIX  TPOIYKTOB,
BUHOAenne. Mukpoouosornueckuii cuHTe3. OOBEKThHl MHKPOOMOJIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO Oefika, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTHH UM MHCTPYMEHTOB I1I€JICHANPABICHHOTO W3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C 1IE€JIbIO TOJIy4€HUsI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KalnX HE BCTPEUAIOIINECS B MPUPOJIe OMOCHHTETHYECKHE Y TH.



Kinerounas unxeHepus. MeToapl KylabTypbl KJIETOK M TKaHEW PACTEHUU H
KUBOTHbIX. Kpnobanku. Comartnueckas rubOpuausanuss U COMATHYECKHI
sMOpuoreHe3. lcnonb3oBaHWe TalIOWJIOB B CEJIEKUMM pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmelouyure. VICKyCCTBEHHOE OIUIONOTBOpEHHE. PeKOHCTpyKuums
AVNIEKIIETOK U KIOHHPOBAHUE JKUBOTHBIX. METON TpaHCIUIAHTaUUU SAEp KIETOK.
Texnonocuu  0300po6nenus,  KyIbMUGUPOBAHUS] u MUKPOKIIOHANLHO2O
DPA3MHOIICEHUSL CENIbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpOMOCOMHass W TEHHas HHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
KoHcTpyupoBanue pekoMOnHaHTHBIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JIoOCTMKEHUss W NEpPCHEKTUBBI  XPOMOCOMHOW WM TE€HHOM  MHXEHEPHHU.
DKOJIOTUUECKHUE U 3TUYECKUE MTPOOJIEMbI TEHHON HH)KEHEPHUU.

Menununckue OuorexHonoruu. [loctrenoMuas mudposas meguuuHa. [TLP-
AuarHoctuka. MeraOoJOMHBIM aHanu3, TEHOLEHTPUYECKUI aHalu3 MpoTeoma
YesoBeKa Ul OLEHKH COCTOSHHUS €ro 340poBbi. lcronb3oBaHME CTBOJIOBBIX
kinetok. TapretHas Tepanus paka. 3D-Omoumxkenepuss sl pa3paOOTKH
(yHIaMEHTAIIBHBIX OCHOB MEIWIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUJIEKCHBIX
TKaHEH COUETAaHHMEM TEXHOJIOTUH TPEXMEPHOIro OMONPHUHTHHra U ckad@oiaunra
JUISL peLIeHUs 3a]1a4 [IEpCOHANM3UPOBAHHOW MEIULIMHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJIbI0 OoOecrneueHus: KOMOMHUPOBAHHOM
3amuThl OoT BO3Oyauteneir OPBU, ycTaHOBI€HHE MOJEKYJSIPHBIX MEXaHU3MOB
¢yaxunonupoBanusi PHK-conepkamuyx BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! u cxemsl: «/crnonb3oBaHME MUKPOOPTaHW3MOB B ITPOMBIIIIJIEHHOM
pOMU3BOACTBEY, «KiteTounast nn:keHepus», «I'eHHast HHKEHEPUD.

JlaGopaTopHnasi padora «/3yueHne o0beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llomydeHre MOJIOYHOKUCIIBIX IPOAYKTOBY.

JKckypcusi «bHOTEXHONOrUsT — BaKHEWIIas MPOU3BOAMTENbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue W pa3BUTHEe IBOJIOUMOHHBIX NpeACTABJIEHUN B
ouoJiornu

OpomonmonHas teopusi Y. JlapBuHa. IIpeanochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas AesaresnbHocTh Y. J[apBuHa.

JIBrKy1Me cuiibl 3BoJoLMH BUAOB 110 Y. JlapBUHY (BbICOKAasi MHTEHCUBHOCTD
Pa3MHOXEHHUSI OpraHUW3MOB, HACJEACTBEHHAass HM3MEHUYMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmienne cuaTeTHUeckoil Teopun HBomtonuu (CTD). HeiirpansHas
Teopust dBomouuu. CoBpeMeHHas SBOJIOUMOHHAs  OWojorus. 3HAYCHHE
ABOJIIOIIMOHHON Teopuu B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KAPTUHBI MHpA.

JdeMoHCcTpaMu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, K.
Krosbe, Y. lapeun, C. C. UerBepukos, U. . HImansraysen, x. Xonaenn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xkuBod mnpuponsl (mo K. Jlunnero)y,
«Jlectnunia xuBbIX cymiecTB (o Jlamapky)», «Mexanusm GHOpMUPOBAHUS
npucrnocobyieHnii 'y pacteHuil W kuBoTHbIX (1o Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. Japsunay, «Haxoaku Y. lapsunay», «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romy6ei», «MHoOroobpasue KyJabTypHbIX (opm
KanycTbly, «[lopoabl qomMamHuX )KMBOTHBIX», «CXeMa 00pa30BaHusl HOBBIX BUOB
(mo Y. J[apBuny)», «CxemMa COOTHOIIEHHUS JBWXKYIIUX CHJI SBOJIOLIHY,
«OCHOBHBIE NIOJIOKEHUS] CHHTETUYECKOW TEOPHUH IBOIIOLIAN.

Tema 2. Mukpo3BoIIOLHS U €€ pe3yJIbTaThl

[TonynsAups Kak 3JIeMEHTapHas eIUHHUNA IBOIOLNUU. COBPEMEHHBIE METO/bI
OLICHKM TE€HETUYECKOro pa3zHooOpa3zus W CTPYKTypbl Homyisuui. M3MeHeHue
reHooHJa TOMYJSLMU KAaK 3JIEMEHTAPHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH
reHeTnueckoro paBHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHble (HAKTOPHI (JIBMXKYIIUE CHUJIbI) HBOJIIOLMU. MYyTaIllMOHHBIHI
npouecc. KomOuHaTuBHas u3MeHUMBOCTb. [Jlpeilp reHoB — ciy4aiiHble
HEHAIpaBJIEHHbIE M3MEHEHHUS YacTOT aienedl B nonymauusx. I¢PdexT
ocHOBaTensd. JDgpgexkm oOymuvinounozo copaviwka. CHudiCeHUe 2eHemu4yecKo2o
pasnooopazusi: npudunsl u cieocmeus. Ilposenenue sghghexma Opetigpa eenos 6
bonvuwux u  manelx  nonyaayusx.  Mwurpamuu.  M3onsmus  mOMYJISIIHMA:
reorpaguyeckas (IpoCTpaHCTBEHHAsA), OHojgornyeckas (penpoayKTUBHASA).

EctecTBeHHbII 0TOOp — HampaBisitouii  ¢akrop s3Bosonuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMH, CTaOWIM3UPYIONINM,  pa3phIBAIOIINN
(mm3pyntuBHbBIN). [lomoBo#t oTOOp. BO3HWKHOBEHWE M JBOJIONHS COIHMAIBHOTO
NOBEACHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  pe3yiabTaT  MHKPOIBOJIIOLHUU.
Bo3HukHOBEHHE  TPUCHOCOONEHMM y  OpraHu3smMoB.  ApomMop]o3bl u
uanoangantauud. [lpuMepsl npucrnocoOieHnit y opranu3mMoB: MoOp(OJIOTHYECKHE,
¢usnonornyeckue,  OMoxXuMHUUeckue,  moBeneHYeckue.  OTHOCHUTEIBHOCTH
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepunm u cTpykTypa. BumooOpazoBaHue Kak pe3ysbTar
MUKpO3BOIIOIMU. M3omsamus — kiatodeBod ¢aktop BugooOpazoBanus. llytu u
CrocoObl BUA000pa30BaHUs: ajuionaTpuieckoe (reorpadudeckoe),



CAMIIATPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE»  (MOJIUIIOUIU3AIIHS,
rudpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb  2BOMOLIMOHHOM  OMoOJIoTMM B pa3pabOTKe HAay4YHBIX  METOJ/IOB
coxpaHeHus: 6Mopa3Ho00pa3usi. MUKPOIBOIIOLUS U KOIBOJIOLHUS MMAPA3UTOB U UX
X0351eB. MexaHnu3mbl (POPMHUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM H CHOCOOBI
O0pBOBI ¢ HEH.

JleMoHCTpaIMuA

[Toptpetsi: C. C. UeTBepukos, J. Maiip.

Tabmuubl 1 cxembl: «MyTallMOHHas W3MEHYHUBOCTHY, «llomynsunonHas
CTpYKTypa Buaa», «Cxema nposiBlieHus: 3akoHa Xapau—BaiinOepray, «JIBmwkyiue
CUJIBl ABOJIFOLIUUY, «IKOJOTHUYECKash M3OJISIIUS MOIMYJISIMUA CEBaHCKOW (popenmy,
«l'eorpaduueckast WM307AUMsI  JIMCTBEHHMIIBI CHOMPCKOM W JIMCTBEHHMIIBI
naypckoi», «IIomysiiuoHHbIE BOIHBI YUCIEHHOCTHA XUITHUKOB U XKEPTBY», «CxeMa
JIEUCTBUSL €CTECTBEHHOIO 0TOOpa», «®Dopmbl OOpbOBl 3a CYIIECTBOBAHUE,
«anycrpuanbHblii MenaHu3M», «KuBble uckomaemelie», «I[oKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue amantauuu», <«lIprucnocoOleHHOCT, OpraHu3MOB H €€
OTHOCHUTENBHOCTBY», «Kputepuu Buaa», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrocoObl BumooOpa3zoBanusy», «I'eorpaduueckoe BuUI000pa3oOBaHUE
TPEX BUAOB JIAHJBIIIEH», «DKOJIOTHYECKOE BUI000pPA30BaHME BHJIOB CHHHID,
«ITonmumousel pacteHuiy, «KamycTHo-peieqHblid THOPUI.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydelia NTUIl U
3BEpel C TpUMepaMH PA3TMYHBIX MPUCIIOCOOJIEHUN, Yydyeiaa NTUI[ U 3Bepeu
pa3HBIX BHJOB, TepOapuu pacTeHud OJM3KUX BHUIOB, OOpPa30BABIIUXCS
Pa3JIMYHBIMU CTIOCOOAMHU.

JlabGopaTopnasi paGora «BbisiBIeHHE H3MEHUYMBOCTH y OCOOEH OJHOTO
BUJI».

Jlabopatopuass  paGora «IIpucmocobrmeHus  OpraHu3MOoB U  HX
OTHOCHUTEJIbHAS LIEJIECO00PA3HOCTHY.

JlaGopaTtopnasi paGora «CpaBHeHHE BHUIOB MO0 MOPGHOIOTHYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJionusi 4 €€ pe3yJjbTaThl

Metonbl  HM3ydeHHsT MakKpoOd’BOMIOLMHU. [lal€OHTOIOTMYECKHE  METOJbI
uzydeHus: odBoionuu. Ilepexonnbie ¢GopMbl W (QUIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaduyeckue Meronbl u3zydeHus sBojtonuu. CpaBHeHue (uopsl u
¢dayHpl MaTepukoB M OCTpPOBOB. bumoreorpadmuueckue obnactu 3emun. Bumbl-
SHIEMUKH U PEITUKTHI.



OMOpPHONIOTHYECKHE U CPABHUTEIHLHO-MOP(POIOTUYECKNE METObl U3YUYEHUS
ABOJIOLMHU. ['€HEeTHYEeCKMe MEXaHWU3Mbl HBOJIOLMU OHTOIEHE3a U IOSBIICHHS
SBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OpPTraHBbI.
PynuMenTtapusie  opranbl W araBU3Mbl.  MOJIEKYIJISIPHO-T€HETUYECKUE,
OMOXMMHUYECKHE M  MaTeMaTHMYeCKWe  METOAbl  HW3YYCHHUS  DBOJIOIUU.
I'omonoruynsie TeHbl. COBpeMEHHBIE METOJbl MOCTPOCHUS (UIOTCHETHUECKUX
NEPEBHEB.

XpOMOCOMHBIE MyTalliX U 3BOJIOLHS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) IBOJIOUUM. [Ipunyun cmenvl GyHKYuUL.
HeobOpatumocTs 3Bosonnu. AjantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLINH.

JleMoHCTpauumn

[Toptpetsi: K. M. bap, A. O. Kosanesckuii, ®. Mrosep, O. ['ekkenb.

Tabmuubl 1 cxeMbl: «DUITOTEHETUYECKUM Psifl JIOMAAN», «APXEONTEPUKCH,
«3Bepo3yObie  smiepbl»,  «Crerouedanbr»y,  «Punuodutey,  «CemeHHbIE
ManopoTHUKW», «buoreorpapuueckne 30HbI 3emin», «Jpeid KOHTUHEHTOBY,
«Penuktely, «HauanmpHble cTaguu SMOPHUOHAIILHOTO pa3BUTHUSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJOTMYHBIC OpraHbl», «PyIUMEHTHD,
«ATaBuU3MBI», «XPOMOCOMHBIE HAaOOpbl 4YEJIOBEKAa W IMIUMIAaH3e», «l TaBHbIE
HampaBJIEeHUS 3BOJTOLUNY, «OO01I1e 3aKOHOMEPHOCTH 3BOJIOLIUN.

O0opynoBaHue: KOJUIEKLUU, TepOapuu, MYJSKHM HCKOMAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJTOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHne U pa3BUTHE KU3HU HA 3eMile

HayuHple THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emue. AOWOreHes u
naxncrnepmusi. JJoHayuHble IpeACTaBICHUS O 3aPOKJICHUU KU3HU (KPEallMOHU3M).
['unoTre3a NOCTOSHHOTO CaMO3apOKACHUS )KM3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnnannannanu, JI. [lactepa. [Iporcxoxknenne >ku3Hu U acTpOOHOJIOTHS.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUH. [InanerapHas
(reosornueckas) HSBOJIIOIMA. XUMHUYECKas dBOJIIONUA. AOUOTCHHBIM CHUHTE3
OpraHhyYecKux BemecTB u3 Heopranudeckux. Ombir C. Mwmepa u I'. Opu.
ObpazoBanue mnonumMepoB u3 MoHoMmepoB. KoauepBatHas rumoteza A. MW.
Omnapuna, runoresa nepBudHoro OyiaroHa JIk. XomnaeitHa, TeHETHYECKasi TUTIOTE3a
I'. Ménnepa. Pubosumer (T. Yex) u rumoresa «vupa PHK» V. T'mnGepra.
dopMupoBaHUE MEMOPAH U BO3SHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emnn u Meronpl €€ wuszyuyeHus. lckomaeMble OpraHUYECKUE
octatku. [eoxponomorus u €€ wmeroabl. OTHocuTenbHass ©  aOCONIOTHAsA
re€OXPOHOJIOrus. I'€0XpOHOIOrHYecKast Kajla: 30HbL, 3Pbl, IEPUOABI, ITOXH.



HauvanbHbie 3Tanbel opranndeckor sBoiounu. [losiBiieHME W 3BOJIIOLHS
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHaJjior MEPBBIX Ha 3emMiie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOUOreHe3). DBOIIOIMOHHOE TPOUCXOKICHUE
BUpPYCOB. IIponcxoxkaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHUKHOBEHHE
OCHOBHBIX T'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC 3Tallbl 3BOJIONHMH BBICIIUX pacTeHuid. OCHOBHBIE apoMopdo3bl
pactenud. Beixonm pactenuii Ha cymy. [losBieHHE CHOpPOBBIX pPacTEHUU H
3aBoeBaHMEe uMH cymu. CeMeHHble pacTeHHs. [IpOMCXOXKIEHHE IBETKOBBIX
pacTeHUN.

OCHOBHBIEC 3Tanbl 3BOJIOIUU KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bI
AKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOp10OBbIE KUBOTHBIE. JKU3HB B BOJE. DBOJIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubOuii u pentunuit. [IpoucxoxnaeHne MIECKONUTAOIMINUX U
ntull. [lpunnun xmoueBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasgutne xu3HM Ha 3emie MO dpaM M NEPUOJAM: apXeH, MpPOTEpPO30u,
najgeo3oi, Me3030M, KahHo30il. OOmas  xapakTepuCTHUKa KiuMara u
reoJorndyeckux mnpoueccoB. [losiBieHHME M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yclIoBUS U BIUSHHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBbie BbIMUPAHUSI — 3KOJOTHYECKHE KPU3UCHI Npouioro. [puunnHel u
CIEACTBUS MAacCOBBIX BBIMUpAaHU. COBPEMEHHBIN SKOJOTMYECKHM KPU3HUC, €ro
ocobennoct. [Ipobrema coxpanenus 6MopasHO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucTeMa OpraHmyeckoro mupa. [IpuHnmmbl Kiaccuduxanuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUUECKHE TPYIIIBI OPTAHU3MOB.

JemoHcTpanuu

[Toptpersr: @. Penn, JI. Cnannannanu, JI. I[Tactep, . 1. Meunukos, A. U.
Omnapun, [Ix. Xonnein, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxeMbl: «Cxema onbita @. Peauy, «Cxema omnbita JI. ITactepa mo
M3YUYCHUIO CaMo3apoxacHus ku3Hu», «Cxema ombita C. Mwumnepa, [. FOpu»,
«JTanpl  HEOPraHMYECKOW  3BONMIOLMM»,  «[ €oOXpoHOJOrMYecKas  IIKaiay,
«HavanpHble 3Tanbl OpraHUYEcKoi BOIOIUNY, «CxeMa o0pa3oBaHUsI IYKAPUOT
nyTéM cuMmOuoreneza», «Cucrema >XUBOM mpupoabl», «CTpoeHHUE BHUpPYyCay,
«Apomopdossl  pactenuity, «PuHHOGUTHY, «OTHOKIECTOYHBIE BOJOPOCIHY,
«MHorokiierounsle Bomgopocian», «Mxu», «llanmoporHukm», «l'onoceMenHsie
pactenusi», «OpraHbl IBETKOBBIX pacTeHui», «CxemMa pa3BUTUS KUBOTHOTO
Mupa», «Apomopdo3sl KUBOTHBIXY», «lIpocteitmmey», «KumednomnomnocTabiey,
«Ilnockue YepBUY, «YneHucToHoruey, «PEIOEI, «3eMHOBOJIHBICY,



«IIpecmpikaromuecs», «lltuipy», «Miekonuraromme», «Pa3BuTue XKHU3HH B
apXxeucKkou spey», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
I1aJIE030MCKOM 3pey, «Pa3BuTHe KU3HU B ME3030MCKOMN dpey, «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPAy.

O6opynoBanue: repbapuy pacTeHUH Pa3IMYHBIX OTAENOB, KOJUICKIIUU
HAaCEKOMBIX, BIIAYKHBIE IIPeNapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
WTJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, 4YydYela MTUL U 3BEPEH,
KOJUICKIIMM OKAMEHEIOCTEH, IOJE3HBIX HCKOMAEMbIX, MYJSDKH OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnaa  ga0oparopHas pa0dora «MonaenupoBaHHE — ONBITOB
Musnepa—tOpu 1o u3ydeHuto abMOreHHOr0 CUHTE3a OPTaHUYECKUX COSMHEHUN B
MEepBUYHOM aTMochepe.

JlaboparopHasi padora «l3ydeHue M ONHCAHHUE HCKOIAEMBIX OCTaTKOB
JTPEBHUX OPTaHU3MOBY.

IIpakTuyeckass padora «l3yyeHue OCOOECHHOCTEH CTPOEHUS PpPaCTEHUU
Pa3HBIX OTACIOBY.

IpakTnueckas padora «3ydueHrne oCOOCHHOCTEH CTPOCHUS MTO3BOHOUHBIX
KUBOTHBIX).

Tema 5. Ilpoucxo:kaenne YyeJ0BeKa — AaHTPONOreHe3

Paznesnbl 1 3aaun aHTPONOJNIOTUKM. METObI AHTPOTIOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHUU 4YeloBeKa. Penurnosnbie
BO33peHUsl. COBPEMEHHBIC HAYYHbIE TEOPUH.

Cxo0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATUYECKOE TTOJI0KEHUE YEIIOBEKA.
CBugerenbcTBa  CXOJCTBA  YEJNOBEKA C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOP(OIIOTHIECKHE, AMOPHOJIOTHYECKHE, (bU310I0r0-OMOXUMHYECKHE,
nopegeHYeckrne. OTIMYUS YeJIOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHUE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAILHOU
CHUCTEMBI.

JBrkymue cuiibl (pakTopbl) aHTPOIIOTeHE3a: OMOJIOTUYECKHE, COLMATIbHBIE.
CooTHo1ieHrne OMOJIOrMYECKUX U COITUATIBHBIX (PaKTOPOB B aHTPOTIOTCHE3E.

OcCHOBHBIE CTaJMU aHTpONOreHe3a. PaHHWE uenoBeKOOOpasHbIe O0E3bsIHBI
(IpOKOHCYJIBI) M paHHHUE MOHTUIbI — O0IIME MPEAKU YEIIOBEKOOOPA3HBIX 00€3bsH U
JMO/IEN. ABCTPAIONUTEKN — JBYHOTHE NMPEIKH JoJei. YenoBeK yMenblid, MEPBbIE
W3TOTOBJIEHUS OPYAUM Tpyaa. UemoBeK NPSAMOXOISAIINM U NEPBBIM BBIXOJ JIFOAEH
3a  mpenensl  Adpuxku. UYemoBek reijenbOeprckuii — - o0mME  MIpeaok
HEAHJAEPTAIBLCKOTO YEJIOBEKA M YeJIOBEKa pasyMHOro. YeaoBek HEaHepTAIbCKHUI
KaK BHUJ JIFOJEH XOJIOOAHOTO KiauMara. YenoBeK pa3yMHbIM COBPEMEHHOrO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpenenamu AdQpukwu.
[TameoreneTrka u najneoreHOMHMKA.



OBOJIIOLHSI COBPEMEHHOTO 4€JOBEKA. ECTECTBEHHBI OTOOp B MOIYJISILUAX
yesnoBeka. MyTalMOHHBIN Tpouiecc ¥ noauMopdusm. llomynsimoHHbIe BOJIHBI,
npeid reHoB, murpanusa U «3QpQPexT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOIO
YeJI0BEKA.

Uenoseueckne pacel. [loHstne o pace. bonpmme pachkl: €BpOIEOUIHA
(eBpasuiickasi),  aBCTpaJlo-HETpOMJIHas  (SKBaTOpUalibHAasl),  MOHTOJOUJHAS
(a3uarcko-aMepukaHckasi). BpeMss u myTH pacceleHusi 4ejoBeKa IO IUIaHETeE.
EnunctBo  yenoBeweckux pac. HayuyHas  HecOCTOSTENBbHOCTH  pacu3ma.
[Ipucnoco01eHHOCTh YeNOBeKa K PAa3HBIM YCIOBUSM OKPY>KAIOIIEH CpeJbl.
Brnusaue reorpaduueckoil cpenpl W Apeiia TeHOB Ha MOpPQOJIOTHIO |
(PM3HOJIOTHIO YETOBEKa.

MexaucuMiiiHapabpie  MeToabl B pusnueckod  (OMOJIOTHYECKOM)
AQHTPOMOJIOTUU.  DBOJIIOIIMOHHAS ~ AHTPOMOJIOTHST W MaJCOAHTPOIOJIOTHUS
YeJIOBEYECKUX MOMYJISIUi. buocolnuanbHble UCCIEOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanue K03BOONMHI OMOJIOTMYECKOTO U COIMATIBLHOTO B UETIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. Jdapsun, JI. JIukn, 4. . Pornacknii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToabl aHTPOMOJIOTHIY, «['0JTOBHOM MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbDY, «CKeJNeT 4YeIoBEeKa M CKEJeT IIHMIIaH3e,
«PyIMMEHTHI U aTaBU3MBIY, «/[BHXKYIIME CHIIBI aHTPOIIOTEHE3a», « DBOIIOLIMOHHOE
IpPEBO  4YEIOBEKa», «ABCTpajtonutTek», «UYUenoBek  ymenbli», «YemoBek
NPAMOXOJAIININY, «/eHncoBckuil yenoBek» «Heanaepranbsuby, « KpoMaHbOHIIBDY,
«IIpenku yenoBekay», « ITaIbl IBOIIOLUN YET0BEKaY, «Pachl 4UeIOBEKay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeM, MpeIMETOB MaTepuaaibHOU
KyJIbTYphl ~TIPEAKOB 4YeJOBEKa, penpoaykuuud (pororpaduu) KapTuH C
MU(DOTOTHYECKUMU W OMOJEHCKUMHU CIOKETaMU TPOUCXOXKICHUSI 4YeJIOBEKa,
dboTorpaduu HaxXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIEIb
yepena uejloBeKa M 4Yeperna IIUMIaH3e, MOJEIb KUCTH YeJIOBeKa M KHUCTH
IIMMITaH3€e, MOJICJIM TOpca MPEIKOB YeIOBeKa.

JlabopaTtopnasi paGora «l3ydyeHue O0COOCHHOCTEW CTPOCHHS CKeJleTa
YeJI0BEKA, CBSI3aHHBIX C MPAMOXO0XKICHUEM.

IIpakTHueckas padora «/3ydeHue HKOJIOTUUECKUX aJanTalliid YeI0BEKay.

Tema 6. Dkosorusi — Hayka 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CUCTEM C OKPY Kalollei cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpynaax A. 'ymOonbara, K. @. Pynbe,
H. A. CeBepuoBa, J. I'ekkens, A. Tenciu, B. H. Cykauépa. Paznensl u 3agaun
3K0JIOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMH.



Metoasr sxonoruu. [loneBble HaOmoneHHUA. DKCIEPUMEHTHI B 3KOJOTHUU:
npupoAHble U JlabopaTopHble. MoJeaupoBaHue B OKOJOTUU. MOHUTOPHUHT
OKpY’Karolen cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00ATBHBIM.

3HaYeHUE DOKOJOTMYECKUX 3HAHMM Uil  4YeloBeKa. JKOJIOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€H YeNOBedecTBa ¢ Mpupoaoil. PopmupoBaHue
AKOJIOTUYECKOH KYJIbTYPhI U SKOJIOTUYECKON I'PaMOTHOCTH HACEIEHUSI.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, 3. 'ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuibl u cxembl: «Pa3nenst axosorum», «MeTobl dKoJoruny», «Cxema
MOHHUTOPHUHIA OKPYKAKOLIEH CPEIbI».

JlabopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
HCCIIETOBAHUIN.

Tema 7. Opranusmsl 4 cpea OOUTAHUS

DKoJIOTHYeCKHE (PaKkTOpbl U 3aKOHOMEPHOCTH MX AeicTBuia. Kiaccudukanus
AKOJIOTUYECKUX (PAKTOPOB: abMOTHYECKHE, OMOTUUECKUE, aHTpOoNoreHHbie. O01me
3aKOHOMEPHOCTH JEHCTBUA 3KoJIorHueckux ¢akropos. IIpaBuno munumyma (K.
Mnpenrens, 0. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue ¢paktopel. CBeT Kak 3Kojoruyeckuil Qakrop. JlelicTtBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIIbI
pacTeHUN M JKUBOTHBIX [0 OTHOUIEHUIO K cBeTy. CHrHajgbHas pojib CBETa.
doTonepruoansM.

Temnepatypa Kak dKojJormyeckuii Qakrop. JlelicTBue Ttemmeparypbl Ha
opranu3Msbl. [IoMKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocTh kak skojormyeckuil (axrtop. Ilpucnocobnenus pacTteHui K
nojAep>kaHuto BogHOTOo Oananca. Knaccudukanus pacTeHuil Mo OTHOIICHUIO K
Boze. [Ipucrnoco6nenuns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHM3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHas,
riyOMHHAs  TOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHUE
0COOEHHOCTH cpel oOuTaHusi opraHu3MoB. IlpucnocoOneHuss OpraHu3MoB K
KU3HU B PA3HBIX Cpelax.

buonornyeckne putmbl. BHemHue u BHyTpeHHHE pUTMbI. CyTOYHBIE H
roJu4Hble pUTMBL. [IpHcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHSIM
YCJIOBUU JKU3HU.

Kusznennoie Qopmbl opraHuzmoB. [lonsitTue o0 >ku3HEHHOH (opme.
XKuzHennsie GopMbI pacTeHUI: 1€pEBbs, KYCTAPHUKH, KYCTADHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKW3HEHHbIE (DOPMBI >KUBOTHBIX: THUIAPOOHMOHTHI,
reoOMOHTHI, a9POOHOHTHI. OCOOEHHOCTHU CTPOEHUS U 00pa3a KU3HH.

buotnueckue  Qakroppl.  Buael = OHMOTHYECKHX B3aMMO/JICHCTBUM:
KOHKYPEHITHS, XUITHUIECTBO, CMMOMO03 U ero ¢opmel. [lapasutusm, koomneparus,
MYTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tonmuyeckue, (¢opuueckue, (HaOpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JJii CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
obutanus. [I[puHINT KOHKYPEHTHOTO UCKITIOUCHUS.

JdeMoHCcTpaMu

Tabmuubl U cxembl: «Jkonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIbI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TEIJIOKpOBHbIC
KUBOTHBIC», «XOJOAHOKPOBHBIE >XUBOTHBIEY», «DU3MOJOTMYECKUE aJanTaiiuu
KUBOTHBIX», «Cpelbl OOWUTaHHUA OpraHu3MoB», «bHomOrHYEeCKHEe PUTMBDY,
«Kuznennole  (Gopmbl  pacteHuit», <«OKuzHeHHble  (DOPMBI  SKHUBOTHBIXY,
«IKOCUCTEMA MIMPOKOIMCTBEHHOIO JIeca», « IKOCUCTEMA XBOMHOTO Jecay, «lenu
NUTaHUS», «XumHuuectBoy, «llapazutuzmy», «Konkypenuus», «CumoOuosy,
«KomMmeHcanmzm.

O6opynoBanue: repbapur pacTEHUW UM KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BJIUSHUIO Pa3UYHBIX OSKOJOTUYECKHX (AaKTOpPOB, TepOapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHUH, CBETOJIIOOUBBIC, TECHEIIOOUBHIE U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTECHUSI, TepOapuu U KOJUICKIIMU TEIJI0JIFOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PAaCTEHUM, dyyena NTHLl U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCA K rurpoduram, kcepodpurtam, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMN KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuM M KOJUIGKIIMM PACTEHUH W JKUBOTHBIX, OOJIQJAIONUX YepTamH
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBUHM KWU3HU, TepOapumn U
KOJUIGKIIMM PACTEHUNW M >KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMUHBIX OMOTHUECKUX B3aUMOCHCTBUSX.

JlaGopaTopHasi pabora «BpIgBIcHHE NPHCIOCOOICHUH OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisBiIecHHE NPUCTOCOOJEHUM OpPraHUu3MOB K
BIIUSIHUIO TEMIIEPATYPBIY.

JlaGopaTopHasi pabora «AHATOMHUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dkos0rust BUI0B U MOMYJISANMA

DKOJIOTUYECKUE  XapaKTePUCTUKU  TOMYJISIUH. [Monmynsimus kak
ouonoruueckas cuctema. Poinb HEOTHOPOAHOCTH cpeabl, PU3NIECKHX OapbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJyianui. OCHOBHBIE TTOKA3aTEIN MOIMYJSIHUN: YUCIEHHOCTh, IIIOTHOCTb,



BO3pacTHasi M IIOJIOBAsl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEpPTHOCTb, MUTPALIUA.

Dkosioruyeckas CTpykrypa nomyiasuud. OneHKa YHUCICHHOCTH MOMYJIALNY.
JluHamuKka monmyisiuuu U e€ peryisiinua. buoTudyeckuil moTeHIUan MOMYJIAINH.
MopenupoBaHue IMHAMUKHA NONYJsIIUU. KprBble pocTa YNCIEHHOCTH MOIYJISLHH.
KpuBble BbIkMBaHUA. Perynsius 4YUCIEHHOCTH MOMYJSIUN: poib (HaKTOPOB,
3aBUCAIIUX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJOTHYECKUE CTpaTeruu BUAOB (- U
K-ctparterun).

[TonsiTue 00 sKkojormyeckod Humie Buaa. MecrooOutanue. MHOromepHas
Mozenpb sKosiornyeckon Humm Jx.M. XarunmHcoHa. Pa3Mmepsl 3KOJIOrMyYecKoin
Huiy. [loTeHnanbHas U pealn30BaHHAs HULY.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buapl M UX JKA3HECHHBIC
CTpaTeruu. JKOJIOTUYECKAE SKBUBAIICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS W MHIpPAlMi KUBOTHBIX. buonornueckue
WHBA3UH Yy>KEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: [Ix. . XaTunHCOH.

Tabmuubl U cxeMbl: «DKOJOTHYECKHE XapAKTEPUCTUKU MOMYJISIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa momyiasiuun», «Bo3pacTHele  mUpamMubl
nonynanun», «CKOpPOCTh 3aceleHuss [OBEPXHOCTH 3eMJId  Pa3IMYHbIMU
opranuzmammn», «Mogensb s3xkonorndecko Humu [Jx. M. XaTuuHcoHnay.

O6opynoBanue: repoapuu pacTeHUM, KOJUICKIIMH )KUBOTHBIX.

JlaGopaTtopnasi paGora «IlpucmocobGneHuss CceMsSIH pacTeHUH K
pPacCeNCHUIO.

Tema 9. DkoJiorus cood1IeCTB. IKOJOTHYECKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBsizm Mexmy
OpraHu3Mamu B OMOLIEHO3E.

Dxocuctema kak OTkpbiTasg cucrteMa (A. [x. Tencnu). OyHKUHOHAIBHBIE
OJIOKM OpPraHM3MOB B DKOCHCTEME: TMPOAYIEHTHI, KOHCYMEHTBHI, PEIYIECHTHI.
Tpoduueckne ypoBuu. Tpoduueckwe menum u ceTu. AOUOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTEMaxX. KpyroBopoT BEMIECTB U MOTOK SHEPTUHU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3zaTeIM dAKOCUCTEMBbl. buomacca ©  OpOayKIUS.
DKOJIOTHYECKHUE MUPAMUIbI UUCEI, OMOMACChl U SHEPTHUHU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBUuHbIE U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOIrCHHbIC BO3JCUCTBUS HaA
cykueccuu. KnumakcHoe coobiectso. buopasnoobpasue u noaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYUBOCTHU COOOIIECTB.



[Tpupoanbie IKOCUCTEMBI. JKocuUcmembl 03€p U peK. IDKocucmemvl Mopeli U
OKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenell, NyCmbiHb.

AHTpONOreHHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pazmuuwms
MEX/1y aHTPOIIOT€HHBIMH U MTPUPOJIHBIMHU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTBI ypOO3KOocHCcTeM. ['opojackas
¢nopa u ¢ayna. Cunantponuszauus ropojckod ¢ayHel. buonornueckoe u
X035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
sKocucTeMax. Poib kackaonoeo sggexma u 6udos-30upukamopos (Kirouesvix
61008) 6 QyHKYUOHUpOoBanuu 3Kkocucmem. IlepeHOC SHEPIUU U BEIIECCTB MEXKIY
CMEXHBIMHU 3KOCHUCTEMaMH. Y CTOMUYMBOCTh OPTraHU3MOB, IMOMYJISLUNA U SKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3ACHCTBHIA.

Mexanuzmol 8030eticmeus 3aepA3HeHUU pPA3HbIX munoe Ha
CcyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM VPOBHSX,
OCHOBbI  DKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  B8030€liCMBUSL.
MeTo10510THsl MOHUTOPUHIA €CTECTBEHHBIX U AHTPOTIOI'€HHBIX SKOCUCTEM.

JleMoHCTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuuer  u  cxembl:  «CTpykTypa  OWoOLeHO3a»,  «ODKocHCTeMa

MIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEeMa XBOWHOTO Jiecay, «DyHKIIMOHAIbHBIC
IpynIbl OPraHu3MOB B 3KOcUCTEME», «KpyroBopoT BelIECTB B 3KOCHUCTEMEY,
«llenun nutanus (macTOUIIHAS, AETPUTHAA)Y, « IKOJOTUUYECKAS TUpaAMUIA YUCET,
«IKojoruyeckas nupaMmuga OMoMacchl», «IKOJOTHYECKasi MUpaMUa YHEPTUNY,
«O06pazoBanue Oonotay, «llepBuunas cykueccus», «BoccTaHoBIeHHUE Jieca TOCIE
noxkapay», «KOCHUCTEMa 03epay», «ATpoieHo3», «KpyroBopor BEIIECTB U MOTOK
SHEPruM B arpoueHose», «[Ipumepsr ypboskocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepei, repdapuu KyJIbTypHBIX B TUKOPACTYIIUX PACTCHHUM, aKBAPUYM KaK MOJIEITb
SKOCHUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOOIKOCUCTEMBI.

JlaGopaTopnasi pabora «M3ydeHue paszHOOOpa3usi MEJIKHUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HbIX 3KOCUCTEMAX).

IKCKYpPcHsl «IKCKypCHsl B TUIMUYHBIA OnoreoreHos (B ayOpaBy, Oepes3HsK,
€JIbHUK, Ha CYXOJIOJIbHBIN WU TOMMEHHBIN JIyT, 03€p0, O0JIOTO).

IKCKYpCcUsl «IKCKYpPCHUS B arpO’KOCUCTEMY (HA MOJIE€ WK B TEIUTMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riod6aabHas IkocucTeMa

buocdepa — obuierianerapuas o0osnoyka 3eMiid, re CyIIeCTBYET WU
CylLIeCTBOBaJIa >kU3Hb. Pa3BuTHe mpencrasienuii o 6uocepe B Tpyaax 3. 3rocca.



VYuenue B. U. Bepranckoro o 6uochepe. O6mactu 6uochepsr u e€ cocras. Kusoe
BEILIECTBO OMOCc(hephl U ero PyHKIIUH.

3aKOHOMEPHOCTH CyIiecTBOBaHUs Onocdeprsl. OcobenHocTn 6uochepsl Kak
ro0anpHON 3KOocucTeMBl. J[MHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTreoXMMHUYECKUEe LUKIbI (yrieposaa, a3oTa). PUTMUYHOCTD SBJIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIIU:
TYH/Ipa, XBOMHBIE JIeCa, CMEIIAHHBIE U IIUPOKOJUCTBEHHBIE JIECA, CTENH, CABAHHBI,
MTyCTBIHU, TPOITUYECKHUE JIeca, BRICOKOTOPhs. Kiaumar, pacCTUTEIBHBIA M KUBOTHBIN
MHpP OMOMOB CYIIIH.

CtpykTypa u (yHKIHS )KHBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA ’
onocdepHbIX QPYHKITHI.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuii, 3. 31occ.

Tabmuubr u cxembl: «['eochepsr 3emmny, «KpyroBopoT azoTa B MpUpOJIE»,
«Kpyrosopot yriepona B mnpupone», «KpyroBopor KucCiopoia B IMPUPOJIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Knumarudeckue
nosgca 3emin», «TyHapa», «Taira», «Cmemanubeii jec», «llInpokomncTBeHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii gecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJIJIEKIIUHU YKUBOTHBIX.

Tema 11. YestoBek M OKpy:Ka0IIaf cpeaa

OKOJIOTUYECKHEe KPHU3UChl M WX MpUYMHBL. Bo3nelicTBue uenoBeka Ha
ouocdepy. 3arpsisHeHHE BO3AYIIHOW cpeanl. OxpaHa BO3ayXa. 3arps3HCHHE
BOJHOUW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOTEHHOE BO3ACHCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTENHHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TPHHIMIBLI OXPaHBI TPHUPOJIHI.
Kpacasie xHmru. Ocob6o oxpaHseMmble mpupoansie Teppuropun (OOIIT).
Borannueckue canapl ¥ 300JI0THIECKUE TTAPKH.

OCHOBHBIC TPHHIUIBI YCTONYMBOTO Pa3BHTHS YEIOBEUECTBA W IIPHPOIBI.
PannoHansHOe  MPUPONONOJIB30BAHUE W COXpPAHEHHUE  OMOJIOTHYECKOIOo
pazHooOpasus 3emusid. OOIIME 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJOTHUUECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3KCA M €T0 BEPOSITHBIE MOCIIEICTBUSI.

Pa3BuTre METOMOB MOHHUTOPHMHTA pPa3BUTHSA OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8aHus nepexooa K pecypcocbepeeaioujei U
KOHKYPEeHmMOocnocooHou snepeemuxke. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonusvie cucmemsi, obecneuusarowue 0ocmyn K
uHgopmayuu no coCMoSHUINO OMOENbHLIX 8U008 U dkocucmem. OcCHOBb



sKopeaburumayuy dKocucmem U Ccnocobos 6opvovLl ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHvIX IKOCUCTEM.

JleMoHCTpanun

Tabmuublt ®  cxembl:  «3arps3HeHue  atMocdepbdy,  «3arpsi3HEeHue
ruapocdepbl», «3arpsizHeHre TouBbl», «llapHukoBbI 3ddexT», «Ocobo
OXpaHsieMbIE PUPOTHBIE TEPPUTOPUNY», «MOIENN yIIPaBIIEMOTO MUPAY.
Oo6opynoBanne: GoTtorpadun OXpaHSIEMBIX PACTEHUH W >KUBOTHBIX KpacHoii
kHuru Poccuiickonn @enepanuu, KpacHoi KHUTH peruoHa.

IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiaumBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
oOy4JaronMMuCss MporpaMM CpemHero oO0miero o0pa3oBaHMs: JIMYHOCTHBIE,
METAIPEIMETHBIE U MTPEIMETHBIE.

B cTpyKkType TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS MIPOTPaMMBbl 10 OMOJIOTHMH
BBIJICTICHBI CIICYIONIUE COCTABIIAIONINE: OCO3HAHUE OOYYaIOIIMMUCS POCCUUCKOM
rPaXJaHCKOM UAECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONpPENENCHUI0, Haluuyue Mmomusayuu K OOyYeHHUIO  OWOJIOTHH,
yeleHanpasiienHoe pazeumue BHYTPEHHHUX YOEXKIICHUNM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATUIUA PAa3BUTHS OUOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIIUXCA PYKOBOJCTBOBATHCS B CBOEH
JNEATEIBHOCTH [IEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAaMH, NPUCYLIMMH CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue NPABOCO3HAHUS  DKOJIOTHUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsums eI U CTPOUTH )KU3HEHHBIE TIaHBbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPaMMBI TTO OMOJIOTMU JOCTUTAKOTCS
B EIUHCTBE Y4YeOHONW M BOCHUTATEIHbHOM JESATEILHOCTU B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIbTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMH, TPUHSTHIMA B OOIIECTBE MpPaBHJIAMH M HOPMaMH
MOBEJICHUSI M CIOCOOCTBYIOT TIpoIleccaM CaMOIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHSA, PA3BUTUS BHYTPEHHEW TMO3UUMM JIMYHOCTH, MATPUOTHU3MA U
YBAKECHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPyJa U CTapIIEMY MOKOJEHHUIO,
B3aMMHOTO YBa)KEHUS, OCEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO H
TPAIUIHASIM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon ®enepauuu, TpUpoOe U
OKpYXarouieu cpene.

JInyHOCTHBIE pe3yJabTaThl OCBOCHMS ydeOHoro mnpeaMera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH O0YYarOIINXCsl pYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
ONbITA U OMBITA AEATEIBHOCTH B MPOILECCE PEATU3ALNA OCHOBHBIX HANPABICHUMN



BOCITMTATEIILHOM JESITEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:KaaHCcKOro BOCIUTAHMS

c(OPMHPOBAHHOCTD I'PAKIAHCKON MO3MIIMK 00YYarOIIerocss Kak akTUBHOTO H
OTBETCTBEHHOTO 4JIeHa POCCUHCKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIMOHHBIX IpaB W OOSI3aHHOCTCH, YyBakKEHHUE
3aKOHa U MTPABOTOPS/IKA,;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON [EATENIBHOCTH IMPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATEIIBHBIX 3a7a4, BHITIOJHCHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TIO3HUIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHUE YUUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMHU, KYyJIbTYPHBIMUA IEHHOCTSIMU U
COLMAIBHBIM TTOJ0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IMPOLECCE COBMECTHOTO BBINIOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX M HCCIEIOBATEIbCKUX 3aJay, YBAXKHUTEIHHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPU OOCYXKJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOUN U BOJIOHTEPCKOM JIEATENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOHU HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HapoOAy, YYyBCTBA OTBETCTBEHHOCTH INEPEN
Ponunou, ropmoctu 3a cBOM Kpal, CBOXWO PoOIauHY, CBOM S3BIK U KYJIBTYpY,
MPONLIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K TMIPUPOJIHOMY HACJICAUIO U MaMSTHUKAM MPUPO/IbI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYE;

CIIOCOOHOCTh OIIEHUBATh BKJAJ POCCHUHUCKUX YUYEHBIX B CTAHOBICHUE U
pa3BUTHE OWOJOTWMH, TOHUMAHWS 3HAYCHHS OHOJOTMM B TO3HAHWUU 3aKOHOB
IPUPO/IBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBa;

uaelHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)XKeHHIO W 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNS,

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHME JTUIHOTO BKJI/Ia B TOCTPOEHUE YCTOMIMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOMM POAUTEISAM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHATUS LIEHHOCTEH CEMEWHOW JKU3HM B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3CTEeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYAs ICTETHKY OBbITa, HAY4YHOTO W



TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYyAa, OOIIECTBEHHBIX OTHOLLICHUH;
MOHMMAaHUE YMOIIMOHAIBLHOTO BO3JICHCTBHUS AKUBOW MPUPOJIBI U €€ IIEHHOCTH;
TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTpEMIICHHE

MPOSIBIISATH KaUeCTBA TBOPUYECKON TUUHOCTH;

5) ¢u3uueckoro BocnUTAHHNA, (POPMUPOBAHHS KYJIbTYPHI 310POBbSI U
AMOLUMOHAJIBHOTO 0JIArONOJy4us:

NOHMMaHHWE W pealu3anus 370pOBOro M 0Oe30macHoro obpasza >KU3HH
(3mopoBOE  TMTaHWE, COONIOACHHME TUTMEHHMYECKMX TpaBWI U HOPM,
cOQIaHCUPOBAHHBIM pPEXUM 3aHATUH UM OTAbIXa, peryispHas Quanyeckas
aKTUBHOCTH), OEpPEKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UUECKOMY U IICUXHYECKOMY 3/I0POBbIO;

NOHMMAaHWE IIEHHOCTH TPaBWJI HWHAMBHAYAIBHOTO U  KOJUJIEKTUBHOTO
0€3011acCHOT0 MOBEJCHMSI B CUTYALUAX, YTPOKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HaHUE MOCJEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYyAy, OCO3HAaHHE LIEHHOCTH MAacTEepCTBa, TPYIOII00UE;
TOTOBHOCTb K aKTHBHOW JESATEIBHOCTH TEXHOJOTHYECKONW M COLMAIbHOU
HaNpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO

BBITIOJTHATH TAKYIO JESTEIIbHOCTD;

UHTEpEC K Pa3IuyHbIM chepaMm MpoPecCHOHATBHON NEATEeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymiei mpodeccu W peaau30BHIBATH
COOCTBEHHbBIE KU3HEHHbIE TUIAHBI;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
NPOTSKECHUU BCEU KU3HU;

7) IKOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOUIEHHE K MPUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlIeCTBOBAHUS;

MOBBIIIICHAE YPOBHS OJKOJOTHYECKOW KyJIbTYphl: TNPHOOPETEHHE OIbITa
IUTAHUPOBAHMUS TOCTYNKOB M OICHKM WX BO3MOXHBIX TIOCTEACTBHNA IJIA
OKPYKarOIIEU CPEBI;

OCO3HaHUE TJI00aJTbHOIO XapakTepa SKOJIOIMYECKHUX MpoOjeM U myTed HuX
pelIeHuUS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUU
3HaHWA W YMEHHUS TIPpU PEIICHUH TMpOOJeM, CBS3aHHBIX C PalUOHAIBHBIM
IPUPOJIONOIB30BaHUEM  (COONIOIEHWE  TPaBWJI  MOBEACHHUS B MPUPOJE,
HAIpaBJICHHBIX Ha COXpAaHEHHE pABHOBECHS B DJKOCHCTEMaxX, OXpaHy BHUJIOB,
aKocucTeM, Orochepsi);

aKTUBHOE HENpUATUE JEHUCTBUN, NPUHOCIIIMX Bpel  OKpyKarouen
OPUPOAHON Ccpelie, YMEHHE IPOrHO3UPOBATH HEOJArONMPUATHBIE SKOJOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAIIATh UX;



HAJIMYHE PA3BUTOTO IKOJIOTHIECKOTO MBIIMUICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OTbITa JEeSTEILHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B IO3HABATEIIbHONW, KOMMYHMKATUBHOM M COIMATBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON JIEITEIBHOCTU DKOJIOTMUECKON
HaIlpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOLIECTBEHHON MPAaKTHKW, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM W UYMUTATEIBCKOW KYJNbTYpPhl KaK CpeJCTBa
B3aMMOJICUCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUDA;

MOHMMaHWe crhenudUuKd OMOJIOTUM KaK HAayKd, OCO3HaHUA €€ poju B
(OpMHpPOBaHMK PALMOHATIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM LEJIOCTHOIO
MPEACTABICHHUS] 00 OKPYXAIOIEM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEJIOBEKAa U
oOlecTBa, B TMO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEM W pelIeHur MpodsieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUIsI COBPEMEHHON LMBWIM3ALUU:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIWIIMHBI, CO3/IaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX  peliaTh PECypCcHble MPOOJEeMbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeH BhIXOAA U3 TTI00ATBHBIX SKOJOTUYECKUX MPOOIEM U
o0OecrieueHuss  MepexoJa K  YCTOMYMBOMY  pPa3BUTHIO,  PALMOHAIBLHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB M (OPMHUPOBAHHMIO HOBBIX CTAHJIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJOTUYECKUX 3HAHUW B IEJAX
MOBBIIICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAaMOTHOCTHU oOydaronuxcs, (GopmMupyeMoi
MIpU U3y4YEHUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIOJL30BaTh TOJIy4aeMble 3HAHWUS Uil aHaau3a W
OOBSCHEHHUSI SBIICHUN OKPYXAIOIIEr0 MUPA W MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAyYHBIX (PAKTOB H
MUMEIOIINXCS JAHHBIX C IIENIBIO MOJIYYCeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbBHO MCHOJIb30BaTh OMOJIOTMUECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE IIEHHOCTH HAyYHOW MAEsITeNbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO ACSITENIbHOCTh MHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTb K  HENpPEphIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHMM MO OHOJIOTMH B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yibTaThl OCBOEHHUs ydueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HA4YMMble g (OPMHUPOBAHUS MHUPOBO33PEHUS OOyHAIOIIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHbIE MOHSTHS, OTPAKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEIU(GUKY METOAOB ITO3HAHWS,
HCTIOJBb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOIiecc,
CUCTEMa, Hay4dHbIH (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeIOBaHUE,  HAONIOJEHUE, M3MEpPEHUEe, OJKCIEPUMEHT U JApPYIHe);
YHUBEpCAJIbHbIE y4eOHBbIE JEWUCTBUSL (MO3HABATEIbHBIE, KOMMYHUKATUBHEIC,

PEryJISTUBHBIE), o0ecreunBaroye (dbopmupoBaHue (yHKIHOHATIBHOM
IPaMOTHOCTM ¥  COLIMAJbHOW KOMIIETEHUUH OOy4aroluXxcs; CHOCOOHOCTb
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHPOBO33pPEHUYCCKHE 3HAHUS W  yHUBEpCAIbHbIC yueOHbIE JEHCTBUS B
ITI03HABATEIIbHON U COLMAIIBHON MPAKTHKE.

B pesyaprare wu3ydeHus OWOJOTMM Ha YpPOBHE CpPEIHEr0  OOIIEro
oOpazoBaHusi y oOywatomerocs OyayT chOpMHUpPOBaHbI IO3HABATEIHHBIC
YHUBEpCaIbHBIC YICOHBIC JCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YUCOHBIC
NEHUCTBUS, PEryJATUBHbIE YHUBEpPCAJIbHBIC Y4ueOHBIE [EUCTBHUSA, COBMECTHAS
JIeSITEIIbHOCTb.

MeTtanpeaMeTHbBIC PE3yJbTaThl OCBOCHHUS MPOTPAMMBI CpPEOHETO 0OIIero
00pa3oBaHuUsl IOJHKHBI OTPakKaTh:

OBaanenue YHHBEpPCAIbHBIMH yueOHbIMH Mo3HABaTeJIbHBIMH
JeHUCTBUSAMMU:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHA:

CaMOCTOSITeIbHO  (hOpMynMpoBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHHWM 3HAHUH TMPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanm3a, cuHTE3a, CpaBHECHMS, KilacCU(HUKAIINK, 0000IICHHUS), pACKPBIBATh CMBICIT
OMOJIOTUYECKUX TIOHATHI (BBIACIATh WX XapaKTepHbIC MPU3HAKH, YCTaHABIMUBATH
CBSI3U C IPYTUMH TTOHATHSIMH );

OMpEeNeNATh ILEIH ACATCIbHOCTH, 3ajiaBas mapaMeTpbl W KPUTECPUHU UX
JTOCTHKECHHUSI, COOTHOCUTD PE3YyJIbTAThI ICITCIILHOCTH C IIOCTABJICHHBIMH IICIISIMH;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS SISl 0OBSICHEHUS (PaKTOB M SBJICHUI
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKUE pacCyXJIeHUsS (MHIYKTHBHBIC, ACTYKTHBHBIC, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B PacCMaTpPUBACMBIX
SIBJICHUAX, (DOPMYJIUPOBATH BBIBOBI M 3aKJIFOUCHUS,

MPUMEHSTH CXEMHO-MO/IETLHBIE cpencTBa JUIS MIPEICTABICHHUS
CYIIIECTBEHHBIX CBSI3€l M OTHOIIIEHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax, a



TaK)K€  MPOTHUBOPEUYHMI  pa3HOTO  poja,  BBIABICHHBIX B Pa3IMYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThIBaTh IUIAH PELICHUS MPOOJIEMbI C y4€TOM aHalu3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMaTepUaJbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH I€ITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BHUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IEHCTBHUS

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIEA0BATEIbCKON M MPOEKTHOM JIEATEIHHOCTH,
HaBBIKAMM  pa3pelieHust MOpo0sieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METO/IOB PELLIEHUS MPAaKTUUECKUX 3aj1a4, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pa3jMuYHble BUAbl JEATEIBHOCTH IO TOJIYYEHUIO HOBOTO
3HAaHWA, €r0 HHTEPIpEeTaINH, MPEOoOPa30BAaHUIO W MPUMEHEHUI0 B YYEOHBIX
CUTYaIUsX, B TOM YHCIIE TIPU CO3aHUN YUEOHBIX M COIIMATBHBIX MPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILICHUS, BIaJACTh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMHU TTOHATUSIMU U METO/IaMU;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJadyd B O00pa30BaTEIbHOU
AESTEIbHOCTH U )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyalIM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Yy €€ pelIeHUs, HAaXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE€ pELICHUS 3ajauyd pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISATh IEJICHANPABICHHbBIN MOUCK IEepeHoca CPEJACTB U CIOCOOOB
nercTBUs B TPOGECCUOHAIBHYIO CPEY;

yMETh IMEPEHOCUTh 3HAaHWS B IO3HABATEIbHYIO U MPAKTHUYECKYIO O0JacTH
KHU3HEACSITEIbHOCTH;

yYMETh HHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MTPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJIEH, MpEJjiaratb OPUTUHAIBHBIC TOIXObI M PEHICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora ¢ uHpopMaLHeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OpMaIUK (TEKCTe y4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEparype, OHOJOTMYECKHX CIOBapsAX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JAaHHBIX, B IHTepHeTe), aHamu3upoBaTh



MH(OPMALIMIO PA3IUYHBIX BUJOB U (HOPM MPECTABICHUS, KPUTUUECKU OLICHUBATD
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IMYHbIE METOJBI NMIPHU MOUCKE U
otOope Omosornyeckoil mHpopManry, HEOOXOAUMOM ISl BBITIOTHEHHS Y4€OHBIX
3ajay;

npuoOpeTaTh OMBIT MCIHOJIb30BaHUS HWHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (opMy  TpenCTaBICHHUS
ouosiorndyeckor nHbopmaIuu (CxeMbl, rpaduKu, AUaArpaMMbl, TaOJIUIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBAa MpU padoTe C
Ouonornyeckod uHGPOpMAIMEl: NPUMEHITh XUMUYECKHE, (U3UUYECKUE H
MaTeMaTUYeCKHE 3HAKHM U CHUMBOJIbI, (OopMyIbl, abOpeBUATYPY, HOMEHKIATYpY,
UCIOJBb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HarJIsAHOCTH;

BJIQJeTh  HAaBBIKAMHM  PAClO3HABAaHMSA W 3alIUTHl  MHQPOpPMAIUH,
MH()OpMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiaseHue yHUBePCAJIbLHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) obmmennme:

OCYIIIECTBISITh KOMMYHHUKAIIMH BO BCeX cpepax >KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOT€ WM JIMCKYCCHUU O CYIIECTBY OOCYX)AaeMoil TeMbl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCUTEJIBHO BBIMOIHEHHUS MpPEAJIaraeMoi
3aJlauM, YYUTHIBaTh MHTEPECHl U COINIACOBAHHOCTh MO3MIMH APYTHUX YYACTHHUKOB
JMajIora Uil JUCKYCCHH);

pacno3HaBaThb HEBEpOaJbHbIE CpPEJACTBAa OOIICHHS, NOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHMSI KOH(JIMKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMU CHOCOOAMM OOIIEHHUS M B3aUMOJACWUCTBUSA, MOHUMATh
HaAMEPEHUs APYTUX JIOICH, MPOSIBIATh YBAXKUTEILHOE OTHOLLIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHHS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI eI TeJIbHOCTh:

MOHMMATh W HCIIOJH30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaIbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IpPUMEHEHUS TPYNIOBBIX (POPM B3aUMOACHCTBUS IPU PELICHUH YUeOHOU 3a/1auu;

BbIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OO0IIHX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 Yj€HA KOJUIEKTUBA,;



OPUHUMATh IL€JIM COBMECTHOM  JE€ATEIbHOCTH, OpPraHW30BBIBaTh U
KOOPAWUHUPOBATh NEUCTBUSA MO €€ JOCTH)KEHHUIO: COCTAaBISATH IUIAH JACHCTBHIA,
pacupenensiaTb pojaud ¢ Y4E€TOM MHEHHMH YYacTHHKOB, OOCYXKJIaTh pPe3yJbTaThl
COBMECTHOI paboThI;

OLICHMBATh KAayeCTBO CBOET0 BKJIAJAa M KAXKIOIO y4YaCTHHKA KOMAaHJIbl B
oO1ui pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLEHUBAaTh MJAEH C TMO3UIUH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IMIOBEACHUE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh HHUIIMATHBHBIM.

OgByaieHue YHMBEPCAIbHBIMH PeryJIATHBHBIMHU AeHCTBHAMM:

1) camoopranu3zanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIs BBIABICHHUS NOpOOJIEM U HX
pEILIEHUs B )KU3HEHHBIX U YyUEOHBIX CUTYaIUX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUMX 3HAHUN LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICUCTBHUSX M IMOCTYNKAaxX MO OTHOLIEHUIO K >KHBOUM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JIEATEIBHOCTD, BBIABIITH
npo0JIeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON
NEeATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pEHIeHUs MpoOJeMbl C  y4€TOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacumMpsTh paMKH y4eOHOIro MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieN1aTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTD
32 pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIHN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO ILIMPOKOW HPYIuLUMU B
pPa3HBIX O00JIACTSIX 3HAHWM, IOCTOSHHO TOBBINIATH CBOW 0Opa30BATENbHBIN |
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJa/JeTh  HABBIKAMU  [IO3HABAaTEIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIbHBIX IPOLIECCOB, HX PE3YJIBTATOB U
OCHOBaHMM, MCHOJIb30BaTh MPUEMBI pedIEKCUU IJI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATH PHUCKUM W CBOEBPEMEHHO MPHUHHUMATh PELICHHS IO HX
CHUKEHUIO;



IIPUHAMATh MOTMBBI M apPryMEHTBbl JPYTMX IIPU aHAJIW3€ pe3yJbTaTOB
NEeATEINbHOCTH;

3) npuHsiTHE Cedsl M APYTrUX:

NPUHUMATh Ce0sl, MIOHUMAasl CBOM HEAOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHBBl W apryMEHTBHl APYIMX IIpH AaHAJIU3E pe3yIbTaTOB
NEeATEIBHOCTH;

IPU3HABATH CBOE NIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh MIOHUMATh MUP C IMO3ULIUHU APYTOrO YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pE3yNbTaThl OCBOCHHS COAEpPKAaHHUSA YYEOHOro IpeaMeTa
«buonorus» Ha yriayOJnEHHOM YpOBHE OpPHUEHTHPOBAHbI Ha oOOecreyeHue
npoguibHOro  oOydeHust  oOydwaromuxcss  Ouosiormv. OHM  BKJIIOYAIOT:
cnenuduyeckue s OMOJIOrMH Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPa30BaHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJTYYECHHUIO HOBBIX 3HAHUM U WX MPUMEHEHUIO B PA3UYHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3ynbTaThl MPEICTABICHBI MO
rojilaM U3y4eHHUsl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 10
Klacce NOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHMK O MECTE€ M PpOJM OHOJIOTMHM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBCHHO-HAYYHOW KapTHUHBI MHUpa, B
MO3HAHUU  3aKOHOB TMPUPOABI M  pEHIEHUH MOpo0JeM  palMOHAIBHOTO
IPUPOAOIIONH30BaAHUSA, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMoJIorny;

BIAJCHUE CHUCTEMOM OMOJOTMYECKUX 3HAHUW, KOTOpas  BKIIOYAET:
OCHOBOTIOJIATAlOIINE OHOJOTUYECKUE TEPMHUHBI M TIOHATHUS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPETYJIALMs, CaMOBOCIPOU3BEACHUE,
HACJICJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U PAa3BUTHE), OMOJIOTHUYECKHUE TECOPHH
(knerounas reopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpoMocomHas Teopusi
HacneacTBeHHocT T. Moprana), yuenuss (H. W. BaBwioBa — o meHTpax
MHOT0oOOpa3usi W  TMPOUCXOXKJICHHUS  KYJbTYPHBIX  PAcCTCHMi),  3aKOHBI
(eamHOOOpaA3Msi TMOTOMKOB IEPBOTO TMOKOJEHUS, PacCHISIJICHUs, YUCTOTHI TaMerT,
He3aBHUCUMOTO HaciegoBanus [. Menzens, TOMOJIOTHYECKHX PSIOB B
HACJIEICTBEHHOU V3MEHYUBOCTH H. n. Basusosa), MIPUHLIATIBI
(KOMIIIIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHUS, HCIOJb3yeMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (OMHCAaHWE, W3MEpPEHHUE,
HaOIII0/IEHUE, SKCTIEPUMEHT);



YMEHHE BBLICIATH CYIIECTBEHHbIEC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHUCJE
OakTepuii, rpubOB, paCTEHUM, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB PpACTEHMM, JKUBOTHBIX, YEJIOBEKAa, IMPOLECCOB KUZHEIEATSIbHOCTH,
MPOTEKAIOIINX B OPraHW3Max PACTCHUM, KUBOTHBIX U YEIIOBEKa, OMOIOTUYECKUX
MPOLIECCOB: OOMEHa BelIeCTB (MEeTa0o0M3M), MPEBPAIICHUS YHEPTUHU, OpPOKEHHUS,
aBTOTPO(MHOTO U TeTepoTpOodHOTO TUIIOB MUTAHMS, (POTOCHUHTE3a U XEMOCHHTE3A,
MHUTO3a, MeW03a, raMeToreHe3a, IMOpUOreHes3a, MOCTIMOPUOHATBHOTO PA3BUTHUS,
pPa3MHOXKEHHUS,  HMHIWBHUIYaTbHOTO  pa3BUTHUA  oOpraHm3mMa  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXKIy OPraHOWAAMU KJIETKH U HX
(YHKIUSMH, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M WX QYHKIUSIMHU, MEXKIY
OpraHaMM W CHUCTEMAMHM OpPraHOB Y pAacCTEHUM, >KUBOTHBIX M 4YEJIOBEKa U HUX
GYHKIUAMH, MEXKIY CHUCTEMaMH OpPraHoB M UX (GYHKUHUSIMH, MEXKIy >STarnamMu
oOMeHa BEIIECTB, dTallaMU KJIETOUHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOPHUOHAIBHOTO PAa3BUTHUSA, TE€HOTUIIOM M (PEHOTUIIOM, (DEHOTHUIIOM H
dakTopamu cpeibl OOUTaHUS;

YMEHHE BBISBIATh OTJIMYUTENIbHBIE MPU3HAKU JKHUBBIX CHUCTEM, B TOM UHCIE
pacTeHUM, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY ISl JOKA3aTEJbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

YMEHHE peuiaTb OMOJIOrMYECKUe 3a/1a4M, BhISABIATH IPUYUHHO-CIICICTBEHHbIE
CBSI3M MEXKIY UCCIIEeyeMbIMU OMOJOTMUYECKUMHU MPOLIECCAMU U SIBJICHUSIMU, J1€1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YyIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OPATOPHBIE M MPAKTHYECKHE padoThl, COOJIOAATH
MpaBuJIa MpU padoTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OKCIEPUMEHTAITBHBIMU
cpeactBamu, (GOpMyNIHpys 1Lelb HCCIEeIOBAaHUS, aHAIW3UPOBATh IOJyYEHHBIE
PE3yNbTAThI U JCNIaTh BHIBOIBL;

YMEHHUE Y4YacTBOBaTh B Yy4EOHO-HCCIIEIOBATEIbCKOW paboTe Mo OUOJIOTHH,
DKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATh  TOJYyYEHHBIC  pPe3ylbTaThl HAa  YYCHUUYECKUX
KOH(epeHIusIX;

YMEHHE OIICHMBATh ATHUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEAOBAHUN B
objactu  OMONOrMM W MEIUUMHBI  (KJIOHHPOBAaHHWE,  HMCKYCCTBEHHOE
OIUIOZOTBOPEHUE, HANPABJICHHOE W3MEHEHUE T'€HOMa U CO3/IaHHWE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHanbHOM
JEeSATEIBHOCTH B 00JacTH OMOJIOTUHU, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUU,
CEJILCKOTO XO3SIIICTBA, MUINEBOW MPOMBIIUICHHOCTH, YIIIYOJISATh MMO3HABATEIbHBIN
MHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJKEHHE  OMOJIOTMYECKOro  00pa3oBaHUs B  OpPraHU3alUAX CPEIHETro
po(hecCHOHANFHOTO U BBICIIET0 00pa30BaHUSI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS y4yeOHOTO mpeamera «buomorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

chOpMHPOBAHHOCTh 3HAHUM O MECTe€ U POJU OHOJOTHM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJBI W PEIICHUH HKOJIOTHICCKUX
npoOJjeM 4YeJoBeYecTBa, a TaKKe B PEIICHHWH BOINPOCOB PaLMOHAIBLHOTO
MIPUPOIOTIOIL30BaHMSI, M B (POPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHHUS K MPHUPOJIE,
0OIIIECTBY, YEJIIOBEKY, O BKJIaJIl€¢ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHUE BIIAJICTh CUCTEMON OWOJOTMYECKUX 3HAHWM, KOTOpas BKIIOYACT
OTpENCNICHUs] U TIOHMMAHHWE CYIIHOCTH OCHOBOIOJAralomuX OHOJIOTHYECKUX
TEPMUHOB M TIOHSATHM (BHJ, SKOcucTeMa, Ouocdepa), OMOJOTUYECKUE TEOPHUH
(aBomoniionHas teopust Y. JlapBuHa, CHHTETHYECKas: TEOPHUS SBOJIOIUMN), YUECHUS
(A. H. CesepiioBa — 0 myTsiX ¥ HampasieHUsX 3Boonnu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHetuueckoro paBHoBecus JIk. Xapnu u B. BaiinOepra,
3apoasimieBoro cxoactsa K. M. bopa), mpaBuna (Munumyma FO. JluOuxa,
AKOJIOTUYECKON TUPaMHIbl JHEPruu), TUnotesbl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJQJCTh  OCHOBHBIMH  METOJJAMH  HAy4YHOTO  ITO3HAHWII,
HCITOJTh3YEMBbIMH B OMOJIOTHYECKHUX UCCIICTOBAHMSX KUBBIX OOBEKTOB U AKOCHCTEM
(omucanue, u3MepeHue, HaOJIOJICHUE, SKCIEPUMEHT), CIOCO0aMU BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPOJIE;

YMEHUE BBIJICTSATh CYIICCTBEHHBIE TPU3HAKU: BUIOB, OHOTEOIICHO30B,
KOCUCTEM M Ouocdepbl, CTAOMIM3UPYIOIIEro, ABWKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIONaTPpUYECKOro u CUMITIaTPUIECKOTO
BUI000Pa30BaHMs, BIUSHUS JABMKYIITUX CHJI OBOJIOIMN HA TeHO(DOH T TOMYJISINH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeIOBaHUs HAMPABICHUN
ABOJTIOITUH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHUE YCTaHaBIWBATh B3aWMOCBSI3M MEXKIY MPOILIECCAMH DBOJIIOIHH,
JBYDKYIIUMHA CHJIAMUA AHTPOTIOTEHE3a, KOMIIOHEHTAMHU Pa3UYHBIX IKOCUCTEM H
IPUCIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMYMUTENbHBIE  TMPU3HAKKM  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BUJIOB K Cpe/ie OOMTaHus, aOMOTUYECKUX U OMOTHYECKUX



KOMITIOHEHTOB ~ 3KOCHCTEM, B3aWMOCBS3€l OpPraHW3MOB B  COOOILECTBax,
AHTPOIIOTCHHBIX U3MEHEHUI B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE aPTyMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTelIbCTBA POJCTBA OPTaHU3MOB Pa3HbIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPaHEHUs MHOrooOpasus BUIOB H
HKOCUCTEM KaK yCIIOBHUS COCYILIECTBOBAHMS MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTh OUOJIOTUYECKUE 3a/1a4H, BBIABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKIY MCCIIETyeMbIMU OHOJOTHUYECKUMHU MPOILIECCAMU U SIBJICHHUSIMH, JIE1aTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBINOJHATH JIA0OPATOPHBIE M MPAKTHYECKHE PadOThI, COOJIIOAATH
npaBuia npu padboTe ¢ yueOHbIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPATh HX OSKCIECPUMEHTAIBHBIMU
cpeactBamu, GOpMyNIUpYysS IElb HWCCICNOBAaHUS, AHAIM3HPOBATh IOTyYCHHBIC
pe3yNbTaThl U JACNIaTh BHIBOJBL;

YMEHHME y4acTBOBaTh B Y4e€OHO-HMCCIEI0BATENbCKOW padoTe Mo Ouoioruu,
AKOJIOTUU W MEJIUIIMHE, MPOBOJAMMON Ha 0a3e HIKOJIBHBIX HAy4HBIX OOIIECTB, U
nyOJMYHO  TPENCTaBIsATh  IOJYyYEHHBIE  pPE3ydbTaTbl HA  YUYCHHYECKUX
KOH(epeHUHUsIX;

yYMEHUE OIEHUBATh THUIOTE3bl M TEOPUH O TTPOUCXOKICHUH JKU3HU, YETOBEKa
U YENOBEYECKUX pac, O MPUYHHAX, TOCIEJACTBUAX M CIOCO0aX MpeaoTBpaICHUS
r100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp OyAyiel mpodeccuoHaTbHON
JESTENbHOCTH B 007acTU OMOJIOTHH, DKOJIOTUHU, TPUPOIOTIONH30BAHUS, MEAUIIMHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUHU, CEJIBCKOTO XO3SHCTBA, MHUIICBOM
IIPOMBIIIVICHHOCTH, YIIyOJIATh TO3HABATENbHBI WHTEpPEC, HAMpaBJICHHBIA Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEH  mpodeccHu W MPOJOIDKEHHE
OMOJIOTHYECKOro 00pa3oBaHUs B OpTaHU3AIUSAX CPEIHEro MpodecCHOHANBHOTO U
BBICIIIET0 0Opa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
DJIeKTPOHHBIE dopMa peasn3alii BOCIUTATEILHOIO MOTEHIMAIA TEMbI
Paznen Komn-Bo o0Opa3oBaTebHbBIC
No yacop  KOHT.  [Ipakr. CCVDChL
/o pecyp
paboThl | paboThI
buonorus xak Hayka 1 bu6nmmoreka [IOK [PackpbiTiE CcoOmepKaHUS TEPMUHOB U MOHATHIL: HAYYHOE
https://m.edso00.ru/7f41c2MHUpOBO33pEHNE, HAYUHAsl KApTUHA MUPA, HAYYHBIA METO/I,
92 CUIIOTE3a, TEOPUsI, METOIBI UCCIeN0BaHUs. BocuTanue nuaTepeca K
OHMOJIOTHH KaK KOMIDIEKCHOHM HayKe, TOHUMaHue e€ MecTa M POIu
CpeM IPYIMX €CTECTBEHHBIX HayK.
OLeHrBaHNME BKJIAa OTEYECTBEHHBIX YUEHBIX B PA3BUTHE
ounonorun. OnieHNBaHUe PO OMOIOTUYECKUX OTKPBITHH H
VCCIIEI0BAaHNN B PA3BUTHH HAYKU U IPAKTUYECKON JIEATEIBHOCTH
ironei. [TpuMepsl NpakTHYECKOTO UCIIOJIB30BAHUS JOCTHXKEHU M
OHMOJIOTHH B MEINIINHE, CEJIbCKOM XO3SCTBE, IPOMBIIIICHHOCTH U
OXpaHe IPUPOJIbL
YKuBble cucteMsl 1 x| 2 bu6nmmoreka [IOK [PazBuTHE MOHUMAHUS CTPYKTYPBI U CBOMCTBA JKUBBIX CUCTEM,
M3ydeHue https://m.edso0.ru/7f41c20TINYHsST XUMHYECKOTO COCTaBa OOBEKTOB KUBOW U HEXKUBOM
92 [IPUPOJIBI, OO MIPUHIIATI KJIETOYHON OpraHU3aIiH KHUBBIX
cucreM. Pa3BuTie yMeHMi CpaBHUBATH OOMEHHBIE TIPOLIECCHI B
HEKUBOM U )KMBOW IIPUPOJE; PACKPBIBATh CMBICI PEAKLUI
MeTabonmu3ma. OOBICHATE MEXaHU3MBI CAMOPETYJISILIMN )KUBBIX
CHUCTEM PA3IMYHOTO UEPAPXUUECKOIO YPOBHS; PACKPhIBaTh CYTh
MIPUHIIAIIOB TTOJIOKUTEIHHON W OTPUIIATETILHOW 00PaTHOM CBA3H.
BHOJIOrUS KIIETKH 2 05 bu6nuoreka [IOK [NormMaHye BKJana y4EHBIX-OMOIOTOB B U3yUEHHE KIETOYHOTO
https://m.edsoo.ru/7f41c2ctpoerust opranu3MoB. Pa3BUTHE OCO3HAHUS POIU KJIETOUHOU
92 TeopuH, OOBACHATH €€ POJb B HOPMHUPOBAHUH €CTECTBEHHO-
Hay4HOU KapTuHbI Mupa. IIpuBOaUTE AOKAa3aTENbCTBA POACTBA
OpraHU3MOB C UCIIOJIb30BAHUEM MOJIOKEHUN KJIETOYHON TEOPUU
XuMuueckas 10 1 bubmmotexa [JOK 'YcranaBnMBaHHE B3aHMMOCBSI3M CTPOCHUS M ()YHKLIUU BEIICCTB B

opranu3anus KJICTKU

https://m.edsoo.ru/7f41c2

KiIeTke. Pa3putue YMGHI/Iﬁ BBITIOJIHATH KaUCCTBCHHLBIC PCAKIIUU HaA

92

0OHapy)KEHHE OCITKOB B KJIIETKE; OOBICHSTH ITOTYICHHBIC
[pe3yIbTaThl. PackpbiBaTh cofepkaHue TEPMUHOB M TIOHSTHIA:
MOIeTTUpOBaHNEe, KOMIIBIOTEPHBIN Au3aiiH. [lepeuncnsaTsh
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[EepCHEKTUBHBIC HAIIPABJICHUS HAYYHBIX UCCIEIOBAHUN B
CTPYKTYpPHOW OHONOTHH, paCKpPBIBATh UX 3HAYCHHE IS METUIIUHBI U
CEJILCKOI'O X034HCTBa

Crtpoenue u GyHKIIUN
KIJIETKH

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41c2

O1neHUBAaTh MECTO U POJIb IPOKAPHOT B OMOIICHO3aX.
XapakTepu30BaTh 0COOEHHOCTH CTPOCHUS U PYHKIUH

92

PYKapUOTHYECKOW KIIETKH; CTPYKTYpPYy U (QYHKITHH KIETOYHON
CTCHKU PAacTeHUH U TprOOB. XapaKTepH30BaTh KIETOUYHOE SAPO KaK
LIEHTP YIPaBJICHUS KU3HEAESITEIbHOCThIO KIETKH; TeHETHUECKHUH
ammapat KIeTOK 9YKapHOT, CTPOEHHE U (PYHKIIMH XPOMOCOM.
IXapaKkTepHu30BaTh THUIIbI KJIETOK 3YKapHOT: pacTUTENbHAs,
PKUBOTHAs, TpHOHAsA. Pa3BUTHE YMEHUSI CPaBHUBATH MEXy COOOH
CTPOCHHE U JKU3HEAEATECIBHOCTD SYKAPUOTHIECKUX KJIETOK M POJIb
MPOKapUOT B OMOIIEHO3aX

OOMEH BELLECTB U
[peBpaliecHue
SHEPIUU BKJICTKE

bubmuorexa [JOK
https://m.edsoo.ru/7f41c2

IMonnmanue 0COOEHHOCTH IUIACTHYECKOTO U OHEPreTUICCKOro
oOMeHa B KJIETKC; YCTAHOBJICHUC B3aMMOCBA3U MCKIY

92

ITACTHYECKUM U SYHEPTeTUIECKIM 0OMEHOM, CPaBHEHHE

TUTIOB OOMEHA BEIECTB: aBTOTPOQHBINA U TETEPOTPOPHBIH.
[MoHnmaHue poiu KKCIOPoa B OOMEHHBIX MPOIIeccax, PoJiu
(hepMEeHTOB B PyHKIIMOHUPOBAHUY )KUBBIX CUCTEM, B
[MPOMBINIJICHHOCTH, B MEIUIIUHE, B TIOBCETHEBHOW YKM3HU YEIIOBEKA.
BrisBiaenne IMPUYIUHHO-CIICACTBCHHBIC CBA3M MCKAY MOTJIOIICHUEM
COJTHEYHOM SHEPTUH XJIOPOGHUILIOM U CUHTE30M MOJieKya ATD.
Onenka 3Ha4eHus (OTOCUHTE3a /T *KU3HU Ha 3emiie. CpaBHEHHE
XEeMOCHHTe3a ¢ (POTOCHHTE30M. Y CTAHOBJIICHHE B3aUMOCBSI3U MEXLY
CJIAKOJIM30M, KJIICTOYHBIM JbIXaHUEM U CUHTC30M MOJICKYJI ATD.

Hacnencrse
HHas
uHpopManu
U
peanuzanus
e€ B KJIETKE

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c2

Pa3zBuTtHe ymeHus pemats OMOJIOTHYECKHE 33/1a41 Ha OTIpeesIeHHE
rocnenosatenbHOcTH HykieoTH0B JIHK n MPHK, npumenss

92

BHAHMS O PEaKIUIX MATPUIHOTO CHHTE3a, TEHETUIECKOM KOJIE,
MPUHITATIE KOMIUIEMEHTAPHOCTH, PEIIaTh ONOIOTHYECKIE 3a0a91 Ha
onpenenenue antukoioHoB TPHK, nocnenoaTensHOCTH
AMUHOKHCIIOT B MOJICKYJIe O€JIKa, PUMEHSISI 3HAHUS O PEaKIIHIX
MaTPUIHOTO CHHTE3a, TEHETHYECKOM KOJIe, IPUHITUTIC
KOMIUIEMEHTapHOCTH. 3HAHUE BHPYCHBIX 3200JICBAHHIA,
BCTpEUAIONINECs y YeioBeKa: rpuni,dHiedanmur, renatut, COVID-
19, CIIM/I. IlpaBwmia moBeAeHUS B OKPYXKAIOIIEH IPUPOTHOH Cperie,
Mepbl TPO(IIAKTUKY PACIPOCTPAaHEHHS BUPYCHBIX 3a00JICBaHM (B
rom uyncie BUY-undexuun)

JKU3HEeHHEBIN 1TIUKIT
KJIETKHA

bubnuoreka [JOK
https://m.edsoo.ru/7f41c2

PazButHe Hay‘{HOﬁ J'IIO603HaT€J'H>HOCTI/I, HHTCPECA.

92
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Crtpoenue u pyHKITUN
OpPTraHHU3MOB

17

1.5

bubmnoreka LIOK
https://m.edsoo.ru/7f41c2

IXapakTepucTHKa OCOOEHHOCTH CTPOSHUS M KU3ZHEACSITeIHHOCTH
OTHOKJIETOYHBIX OPTaHU3MOB, KOJIOHHAIbHBIX, MHOTOKJIETOYHBIX U

92

MHOTOTKaHEBBIX OPraHU3MOB. Y MEHHE CPaBHUBATH MEXKIy COOO0M
0JTHOKJICTOYHBIC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC H
MHOTOTKAHEBBIC OPraHU3Mbl, YCTAHOBIICHHE B3aMMOCBS3H MEXKY
CTPOCHHEM OPTaHOB M MX PYHKIUAMU. YMEHUE paboTaTh Ha
MUKpOTpenapaTax, BIaXHbIX IIpernapaTax, repoapusx u
MuKpodoTorpadusx, Tabiunax, MoIeIx U Myispkax. [lonnmanme
SBOJIOIIMOHHOTO YCIOXKHEHHS CTPOCHUSI BHYTPEHHUX OPraHoOB U
CUCTCM OpPraHoOB JXMBOTHBIX U paCTCHHfI.

10

PazmBoxxenue u
pa3BUTHE OPraHU3MOB

1.5

bubmuorexa [JOK
https://m.edsoo.ru/7f41c2

[Monnmanue cymHOCTH U GPOPMBI OECIIOTIOT0 pa3MHOKEHUS
OpraHU3MOB; OMOJIOTHYECKOE 3HaUYeHHE OECTIOI0T0 Pa3MHOKEHUSL.

92

OOBsICHEHHE MPEUMYIIECTBA MOJIOBOTO PA3MHOKEHHS HaJl
OecronbiM. PackpbITre SBOJIOIMOHHOTO 3HAYCHUS MTOJIOBOTO
[Pa3MHOKEHUST OPTaHu3MOB .OMUCaHUSI TPOLIECCOB OCEMEHEHUS U
OTLTOIOTBOPEHHUS, Pa3HBIE BAPUAHTHI TAPTCHOTCHE3A.
XapaKTepUCTUKA PETyJISIUU SMOPHOHAILHOTO Pa3BUTHS;
METepMUHAIINIO ¥ SMOPHUOHAIBHYIO MHIYKITUIO; TeHETUIECKHUN
KOHTPOJIb Pa3BUTHs. . XapaKTepPUCTHKA 0COOCHHOCTH OECIONIOro U
MTOJIOBOTO Pa3MHOKECHHSI IIBETKOBBIX PACTCHHIA.

OO0oCHOBaHKE BPEIHOTO BO3JCHCTBHUS Taba4HOTO JABIMA U
ATKOTOJIST Ha X0 SMOPUOHAIBFHOTO U TIOCTIMOPHOHAIIEHOTO
[Pa3BUTHS OPTaHM3Ma YEJIOBEKa.

11

I'enernka — Hayka
0
HACJIEICTBEHHOCT
Y UU3MEHYUBOCTHU
OpPraHn3MOB

0.5

bu6nmuoreka [IOK
https://m.edsoo.ru/7f41c2

BOCIIMTAHUEC y6e)KI[éHHOCTI/I B 3HAYMMOCTH OMOJIOTHH JJIA
COBpeMGHHOfI OUBHJIX3AllMN o0ecrieueHnss HOBOro YPOBHA Pa3BUTUS

92

MEIULUHBI, CO31aHHE NEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
[pemIaTh pecypcHbIe IPOOIEMBI Pa3BUTHS YETOBEUECTBA, TOMCKA
myTeit BEIX0JIa U3 TII00ATBHBIX SKOJIOTHYECKHUX MPOOIIeM

12

3aKOHOMEPHOCTH
HACJIeICTBEHHOCTH

10

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c2

BOCTIUTaHNE CIIOCOOHOCTH HMCIIOJIb30BATh MOTyYaeMble 3HAHUS IS
AHAIIN3a U OOBSICHEHHUS SBJICHUN OKPY’KaIOIIET0 MUPa U

92

MPOUCXOOAIINX B HEM I/I3M€HCHI/II>1, YMCHHUE OCJIaTh 000CHOBaHHEIE
BAKJIFOYCHUA Ha OCHOBE HAYYHBIX Q)aKTOB 1 UMCHOIIUXCA JaHHBIX C
IEJIBIO MOJIYUCHHM BBIBOJIOB

13

3aKOHOMEPHOCTH
N3MCHUYUBOCTHU

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41c2

BOCIIUTAHUE CIIOCOOHOCTH UCIIOIH30BaTh MOJIy4aceMbIC 3HAHUA JJIA
aHamM3a U O0BSICHCHUS SBICHUM OKpYyKaromero Mmupa u

92

MPOUCXOAIMNX B HEM U3MEHCHUH, YMEHHE JIeaTh 00OCHOBAHHEIE
BaKJIFOUYEHUS Ha OCHOBE HAYYHBIX (DaKTOB M UMEIOIIMXCS JTAHHBIX C
LIETIBIO MOJYYCHHS BBIBOJIOB

14

I'eneTuka uemoBeka

0.5

bubnuoreka [JOK

https://m.edsoo.ru/7f41c2

IToHrMaHUEe 0COOCHHOCTH HU3YUYCHHS TCHECTUKH YCJIOBEKA 1 MCTO/IbI
MEIUIIMHCKOMN TCHCTHUKU, METOJbI U3YYCHUA TCHETUKHU YCJIOBCKA
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(TeHeaTOTHYECKHMA, OJIM3HEIIOBBIN, ITMTOTCHETHICCKHUH,
MOJIEKYIISIPHO-T€HETUIECKIA, TIOMyJISIIHOHHO-CTATHCTUIECKUI),
[IEJIH, 33]]a91 U TOCTHXCHUS MEXTyHApOIHOM nporpammsl «['eHOM
uenoBekay. Onucanue METoI0B COBPEMEHHOTO OIPEICICHUS
TEHOTHITA OPTaHU3Ma: TIOJTHOTEHOMHOE CEKBEHUPOBAHHUE,
FEHOTUIIMPOBAHUE, B TOM uHnciie ¢ noMoulpto [11{P-ananusza.
IXapakTepHuCTHKa HACICICTBEHHBIX 3a00ICBaHUS YECIIOBEKA
3a00JIeBaHUs C HACICICTBEHHOM MPeapacioaoKeHHOCTBIO.
YMeHue cpaBHUBaTh T€HHBIE, XPOMOCOMHBIE OOJIE3HN YEeTIOBEKa
00JIC3HU C HACJICACTBEHHOM MPEIPacoNokKEHHOCTHIO,
[yCTaHaBIIEHHE B3aMMOCBS3H MEX/Ty HACIIeICTBEHHBIMHU
3a00JIE€BaHUSIMHU Y€JIOBEKA U UX T€HETUYECKON OCHOBOM.
O00CHOBaHME 3HAYCHHS MEIMKO-TEHETHICCKOTO KOHCYJIbTUPOBAHUS
B IIPEIOTBPAIIICHUY U JICUCHUH HACJICICTBEHHBIX 3a00IeBaHUI
ueIoBEKA

15 Cenexiust 1 bu6mmoteka [IOK IloHnMaHKEe OCHOBHBIX JTAllOB Pa3BHTHs CENEKIMH KaK IIpoLecca U
OpraHH3MOB https://m.edsoo.ru/7f41c2Hayku. Xapakrepuctuka cojaep:kanus yuenus H. 1. BaBunoBa o
92 [leHTpax MPOUCXOXKACHUS K MHOTOOOPAa3Hsl KYIbTYPHBIX PACTEHHIA.
'YMeHne 000CHOBBIBAThH 3HAUEHUE 3aKOHA TOMOJIOTHYECKHX PAIOB B
HacieacTBeHHou n3MeHunBoct H. M. BaBunoBa aiist
CCJICKIIMOHHOM Pa0OThI, IEPCIIEKTUBBI JJOMECTUKAIIUH U CO3/IaHUE
HOBBIX COPTOB KYJILTYPHBIX PACTEHUH, IIOPOJI JOMAITHAX KHBOTHBIX
1 IITAMMOB MUKPOOPTaHU3MOB. PoJib cellekinu B 00ecrieueHUM
MPOJIOBOJIECTBEHHOM O€30MacHOCTH uesioBeuecTBa. KoHKpeTHbIE
IIPUMEPHI JOCTHYKEHUH CEeNEKIINU KyIbTYPHBIX PACTEHUH U
ITOMAaITHUX >KMBOTHBIX B Poccnnu
16 BruoTexHonorug u bubmuorexa [JOK O00CHOBaHME 3HAYCHUST OMOTEXHOJIOTHU JJIS
CHHTETHYECKAS https://m.eds00.ru/7f41c2cenbCKOX03HCTBEHHOTO TPOU3BOICTBA, ONIMCAHUE METOJIOB
OUOJIOTHUS 92 [PEIPOAYKTUBHOTO U TEPANIEBTUUECKOr0 KIIOHUPOBAaHU,
KJICTOYHBIC TEXHOJOTHH M CITIOCOOBI T€HETHYECKOM
VH)KEHEpUU. XapaKTepUCTUKA TOCTUKECHUN T€HHOU
nHkeHepuu,O1eHKa YKOJIOTHUECKUX U ATUIECKUX TPOOIeM
KJIOHUPOBAHHUS U CO3JAaHUs TPAHCTEHHBIX OPTaHU3MOB,
[MEPCTIIEKTUBBI PA3BUTHUSI XPOMOCOMHOM M TEHHOW MHXEHEPUHU
17 PesepBHOE Bpems bub6nmorexa [IOK
https://m.edsoo.ru/7f41c2
92
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YACOBIIO
ITPOTPAMME




TemaTnueckoe niiannposanue 11 KJIIACC

Ne
n/m

Pazpnen

DIIEKTPOHHBIC

Koi-Bo
JacoB

Konr.

paboThI

IIpak.

paboThI

oOpa3oBarenbHbIE
pecypesl

DopMa peanusali BOCIUTATEILHOTO
MOTEHIIHAIA TEMBI

3apoKCHHUE U pa3BUTHE
IBOJTIOIIUOHHBIX
MPEJICTABICHUIA B OMOJIOTHHI

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

KynbTypHO-HCTOPHYECKHE U €CTECTBEHHO-
Hay4yHbIE IPEANOCHIIKA Teopun JapBuHa.
[IpuMeHeHUEe 3HAHUU O JBUXKYILIUX CUIIaX
SBOJIIOLIMU BUAOB 10 JlapBUHY AJIs
00BICHEHMSI MHOTOO0Pa3¥sl BUIOB, TTOPOJT
ITOMAITHUX YKUBOTHBIX M COPTOB KYJIBTYPHBIX
pacTeHul, oueHka 3HaueHus CTO B
(hopMHpOBaHNH COBPEMEHHOHN €CTECTBEHHO-
Hay4YHON KapTHUHBI MHpa

MukposBomitonus u eé
pe3ynbTaThl

14

bu6mmoreka [{OK
https://m.edsoo.ru/7f41cc74

X apakTepH30BaTh MUKPOIBOIIOLHUIO KaK 3Tall
MOSIBIICHHS TIPHCIIOCOOJICHUH 1
BHI000pazoBanus. Pa3Butre ymeHuit
MPUMEHSTh UMEIOIINECs 3HAHUS JUIs
00BSCHEHNS IPUYUH U3MEHYNBOCTH Y 0CO0ei
OJIHOTO BHJIA, OOBSCHATH PUIHHBI
HCHAIIPaBJICHHOI'O ):[eI\/'ICTBI/IH SJICMCHTAapPHBIX
PBOJTIOLMOHHBIX (DaKTOPOB,. TPUMEHSTh
MMEIOIINeCs 3HAHUS O ABIKYIIHX CHJIaX
PBOJIIOLIMH JIJIs1 OOBSICHEHHUS TIPUYHMH
pa3Ho00pa3us reHo(oHIa NOMYJISIHMIA OHOTO
Busa. [IpuMeHsaTh MMeroIuecs 3HaHUs O
€CTECTBEHHOM 0TOOpE JIJIsl OOBSICHEHUS
MPOLIECCOB, MPOUCXOSIINX B MOITYJIAUIX
BUJIOB OPTaHU3MOB, PAaCKPHITHE 3HAUCHUS
ITBYDKYIIUX CHJI SBOJIOIMH B ()OPMUPOBAHHUN
npucriocobnenuii [IpumMeHsI T 3HaHUS
croco00B BUI000pa30BaHus It O0BACHEHHUS
MPUYUH MHOTOOOPA3uUsl BU/IOB.

OOBSICHATH BOSHUKHOBEHUE YCTOHUMBOCTH
MaTOreHOB K aHTUOMOTHKAM

Makpo3Botonus 1 e€
pe3yabTaThl

but6mmoreka [{OK
https://m.edsoo.ru/7f41cc74

Pa3BuTHE pencTaBIeHUN 0 MaKpOIBOIIOIUU
KaK HaJIBU0Bas dBOJIOLINIO0 00pa30BaHuUs
KPYITHBIX TAKCOHOMHYECKHUX CITUHUIIL.

3HaYCHUE MMaJICOHTOIOTHYCCKUX
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MICCIIEIOBAHMH [UIS TIONy4IeHHs (PaKTOB
SBOJIOIMN OPTaHU3MOB, IPUMEPHI
OpraHu3MOB, OTHOCSIIIUXCS K MIEPEXOAHBIM
(opmam. YMeHHE CpaBHEHUS TPOIIECCOB
MaKpO3BOIIONHUN U MUKPOIBOJIOIHUH.

X apaKTepuCTHKa YMOPHOJIOTHUECKUX,
CPaBHHUTEIBLHO-MOP(}OIOrUIECKHX,
MOJIEKYJISIPHO-TeHETHIECKHX,
OHOXUMHUYECKIX, MATEMAaTHYECKIX METO
OB M3yYEHUS SBOJIOLUH.

3HaueHre SMOPHUOIIOTHH, CPABHUTEIHHON
MOp(OJIOTUr, MOJIEKYJISIPHON TEHETHKHY,
Oroxumun, OMOMHPOPMATHKH TSI U3YyUCHUS
ABOJTIOIIMN OPTaHU3M.

OOBsICHEHHE TMPUYHHBI HEPABHOMEPHOCTH
TEMIIOB SBOJIIOLIUH, IPUMEPHI aIalITUBHON
[PaIHalK y OPraHu3MOB, IPUYUHEI
HE0OPaTUMOCTH IBOJIIOLIIH

[Tpoucxoxaenue u
pa3BUTHE KU3HU Ha3eMIIe

15

1.5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

IToHuMaHue HAyYHBIX TMIIOTE3 U TEOPHUU
MPOMCXOXKICHHS KU3HU Ha 3eMie.
O6ocHOBaHHE HEBO3MOXHOCTH TIOBTOPHOT'O
BO3HHKHOBEHHS )KM3HU Ha 3eMie.
(XapakTepuCTHKa METOJIOB NU3yUEHHUSI HCTOPUH
3emin. OueHka 3HaUCHUS UCKOMIaeMBbIX
OCTAaTKOB /ISl U3yYECHUSI UCTOPHU Pa3BUTHUS
KU3HH Ha 3emJie. XapakTeprCTHUKa THIIOTE3
MporcxoxIeHus BUpycoB. [lepeuncusts
OCHOBHBIE 3TAaIlbl SBOJIOLNH PACTUTEIHEHOTO
Mupa. ApomMopho3bl 3yKapruoT. AHAIN3 YTH
pereHus Ipo0IeMbl COXpaHEHUS
Oropa3zHooOpa3us Ha 3emiie, MPUHIIUIIBI
KJacCH()UKAIIMKA OPTaHU3MOB.

HpOI/ICXO)KIleHI/IC YCJI0BCKa —
AHTPOIIOT'CHE3

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74

XapaKTepmoBaTB METObl AaHTPOIIOJIOTUH U
CpaBHHMBATH WX MEXJy COOOM.

BriaensTs BONpOCH SBOIIOIUH YETIOBEKA,
MCCIIeTyeMble TTPH TOMOIIH Pa3THIHBIX
MeTonoB. OnenuBarh Bkiaan Y. Jlapsuna B
[pa3BUTHE MPEICTABICHUN O IPOUCXOKICHUU
YeoBeKa. APryMEHTHPOBAHHO KPUTHKOBATh
[PETUTHO3HBIE TPEICTABICHUS O

IMIPOUCXOKJACHUHN YCIIOBCKA C MMO3UITNN
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E€CTECTBEHHBIX HaYK.

XapaKkTepru30BaTh HAYYHBIC TCOPUHU
MIPOUCXOXKICHUS YEJIOBEKA, XapaKTepU30BaTh
CBHICTEILCTBA CXOACTBA UEIOBEKA U
PKUBOTHBIX, XapaKTEPHU30BATh JABIKYIIIHE
CHJIBI @aHTPOIIOTEHE3a: OMOJIOTUYECKUE U
conranbHbie. [I[pUBOIUTH CBUAETEIHCTBA
€IMHCTBA IPOUCXOXKICHHUS YETOBEYECKHUX pac.
ConocTaBsATh aJanTUBHEIC THUIIBI JIFOJCH C
[PACOBBIMU MPU3HAKAMU.

/{oka3bIBaTh HAYYHYIO HECOCTOSITEIBHOCTh
pacuzMa

DKonorus — HayKa O

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

X apakTepHUCTHKa METOJ0B IKOJIOTHH.
O0ocHOBaHnEe HEOOXOIUMOCTH

6 B3aMMOOTHOIICHHSIX 3 0.5 o
PKOJIOTHYCCKUX 3HAHHUU JIs1 COBPEMEHHOI'O
OPraHu3MOB U enoBeKa
HAaJIOPraHU3MEHHBIX CUCTEM
C OKpY>Karollen cpenou
7 Opranusmel ¥ cpeja oouranus | 9 1.5 bubnmorexa [IOK pasBUTHE yMCHHS BBISBIATH IIPUUNHHO-
https://m.edsoo.ru/7f41cc74 |cneacTBEHHBIE CBSI3U, JIEIATh BHIBOIbI
8 DKoJIoTUs BUIOB U monmyssinuid | 9 0.5 bubimorexka [IOK [Pa3BUTHE yMCHHS BBISBIATH IPHINHHO-
https://m.eds00.ru/7f41cc74 (CICACTBEHHBIE CBS3H, A€IaTh BHIBOIbI
DKOJIOTHSI COOOIIIECTB. bubnuotexa [JOK [ToHMMaHuEe POJIM OPraHU3MOB B
9 KOOI MYECKHECHCTEMBI 12 0.5 https://m.edso00.ru/7f41cc74 GHOIOrHYECKOM KPYyrOBOPOTE BEIICCTB 1
MOTOKE SHCPIU, NIPUYUHBI PAa3JIMUNU B
MMPOXYKTUBHOCTH Y Pa3HBIX 3KOCHCTEM.
HpI/IMepBI MPAKTHUICCKOTr0 NPpUMCHCHUA
MpaBUJI SKOJIOTMYCCKUX MMUPAMHU/I.
MojienupoBaHre Pe3yNIbTaToB Mpolecca
ICMCHBI 6I/IOF€0L[CH030B 1o BJIMAHHUCM
AHTPOIIOI'CHHOI'O (baKTopa. Ponb yenoseka B
COXpPaHEHUH YCTOMYUBOCTH arpO3KOCUCTEM.
MCTO,Z[OJ'IOFI/IH MOHUTOPUHIA €CTECTBCHHBIX U
AHTPOIIOI'CHHBIX OKOCHUCTEM.
10 buocdepa — rmodanbHas 6 bu6moreka [JOK [Tonumanue yuenus B. Y. BepHaackoro o

9KOCHCTEMA

https://m.edsoo.ru/7f41cc
74

orocdepe, npuMepsI MPeoOPa3yIoIIETo
BO3JICHCTBHS )KUBOTO BelllecTBa Ha Ouocdepy.
AHanmM3 U OlleHKa OMOJIOTUYECKON
WH(pOpPMAITUH O TIIOOATBHBIX SKOJIOTHICCKUX
npobaemax Orocdepsl, MoaydaeMyro u3

pasHBIX HCTOUHNKOB. Orienka Bkiaga B. U.
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Bepnanckoro, 3. 3tocca B co31aHUE YICHUS O
orochepe XapakTepucThKa 0COOCHHOCTEH
Orochepbl Kak TI100aTbHON SKOCUCTEMBI,
(dbysKIms 6nocdeps! B o0eciedeHIH
OUMOTEHHOT0 KPYroBOpOTa BEIIECCTB Ha
TUIaHEeTe.

11

YenoBek 1 OKpyKaroas cpeaa

bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74

IAHAITM3 aHTPOIIOTCHHBIX (PaKTOPOB
BO3/IeiCTBHSI HA Orocdepy (Poib YelroBeKka B
MPUPOJIC) HAa Pa3HBIX dTAlax Pa3BUTHUS
YenoBedeckoro obuiectsa. [ 1obanbpHbIe
DKOJIOTHYECKHE IPOOIEMbI; OCHOBHBIC
MCTOYHUKHN aTMOC(EPHBIX 3arps3HEHHIA;
YKOJIOTMYECKHUE MPOOIIEMBI, CBS3aHHBIC C
YBETUUCHHEM TPAHCIIOPTA B KPYITHBIX
ropojax; SBTpPOo(QUKAIUIO BOJTOEMOB;
MOCJICACTBUA 3arpA3HCHUA BOJ XUMHUYCCKUMU
BEIIECTBAMHU; BO3JICHCTBUE YelIOBEKa HA
MOYBCHHBIN TOKPOB.

IAPryMEHTHPOBATh 3HAYEHNE IKOJIOTUIECKHIX
3HAHUH B PEIICHUU BOMPOCA O MOAJCPKAHUH
ycToH4YMBOCTH OHochepsl

12

PesepBHOE Bpems

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






