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COILEPKXAHUE OBYUYEHUA
10 KJTACC

Conep:xkanue mporpaMMbl, BBLIECIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyapcTBeHHou urtoropoi arrecrauuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemeHHas OUOJOTHSI — KOMIUIEKCHas: Hayka. KpaTkas uctopusi pa3BuUTHs
Ouosiornu.  buojornueckue HaykKM W U3y4yaeMble UMM TPOOJIEMBI.
OyHJaMEHTAIbHbIC, MPUKIAIHBIE M TOUCKOBBIE HAy4YHbBIC HCCICJAOBAaHUS B
OHMOJIOTHH.

3HaueHue Ouonoruu B (GOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. IIpodeccun, cpsizanHbie ¢ Ouonorueil. 3HaueHue OUOJIOTHU B
[IPAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKa: MEIULMHE, CEIbCKOM XO35MCTBE,
MIPOMBIIIEHHOCTH, OXPAaHE HPUPOIBI.

JleMmoHcTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. lapsus,
VY. TI'apseii, I'. Menaens, B. U. Bepuanckuii, U. 11. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuiel U cxembl: «CBsi3b OMOJOTMU C JAPYTUMHM Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3yYeHHUE

XKupble cuctemMbl Kak mnpeaMeT u3ydeHus Ouosiornu. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JAUCKPETHOCTh W LEJIOCTHOCTD,
CIOKHOCTb M YHOPSIAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOPTraHU3ALMS,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3BMEHUYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHu3alyy >KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIIETOYHBIN,
TKAHEBBIH, OpTaHU3MEHHBIMN, MOMYJISIIIHOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(bmoreoneHoTnyeckuit), OmochepHbiii. IIporecchl, TPOMCXOIANIEC B IKHUBBIX
cuctemax. OCHOBHBIE TpHW3HAKH >XWBOTO. JKW3HBH Kak (opma CyIecTBOBaHUS
Marepuu. Hayku, n3ydaromme xKuBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuyenue xuBbIX cucteM. MeToasl Ouonornyeckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. llondarue o 3aBucuMon u
HE3aBUCUMOM IiepemMeHHOU. IlnaHupoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runotes3a. [loHstue BpIOOpPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosiornmueckux gaHHbBIX. OIleHKa JAOCTOBEPHOCTH IMMOJIYYEHHBIX
pe3ynpTaroB. [IpUyYMHBI HUCKaKEHUS pe3yNbTaTOB JKcrnepuMmeHTa. lloHsiThe
CTaTUCTUYECKOTO TECTA.



JlemoHcTpanuu

Tabmuupr U cxembl: «OCHOBHBIE NpPHU3HAKH >KU3HW», «buonornueckue
cucreMbl», «CBOWCTBAa KMBOW MATEpUN», «YPOBHH OPraHU3ALMU KUBOU
npuponab», «CTpOeHHE MXWBOTHOW KIETKW», «TKaHM KMBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuzMma», «buoreouenos», «buochepa», «Metoasl
M3y4E€HUs JKUBOU IPUPOIBI».

O6opynoBanue:  jmabopaTopHoe  oOOpyJoBaHUE i IPOBEACHHUS
HaOJII0ICHUI, U3MEPEHUI, IKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30BaHuME pPa3IUYHBIX METONOB IIPH
V3YUYEHUHU JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — cTpykTypHO-QYHKIIMOHANIbHAS €AWHHIIA KUBOTO. Mcropus
oTkpbIiTus kietku. Paboter P. I'yka, A. JleBenryka. Knerounas reopus (T. [1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJIO)KEHUSI COBPEMEHHOM KJIETOYHOMN
TEOPHHU.

MeTtonbl  MOJIEKYJSIpHOM M KJIETOYHOW  OMOJIOTMH:  MHUKPOCKOMUS,
xpomarorpadus, 3eKTpodope3, METOJ MEUYEHbIX aToMOB, AuddepeHInanbHoe
HEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @urcuposanHvlx
K1emok. DNEKTpoHHass MUKpockonus. Kongokanvnaa mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JdeMoHCTpanuu

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

Tabnuiel u cxembl: «CBETOBOM MHUKPOCKOM», «IJIEKTPOHHBIA MUKPOCKOID,
«HcTopus pa3BUTHSA METOOB MUKPOCKOIIUI.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKPOMpENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTnueckass padora «/I3yyeHue METOJOB KJIETOYHOM OHOJIOTUM
(xpomarorpadus, anexrtpodope3, auddepeHianbLHoe EHTPUPYTHUPOBAHUE,
[TLIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XHWMHUYECKUM COCTaB KJIETKH. Makpo-, MUKPO- U YJbTPAMHKPOIJIEMEHTHI.
Bonma m e€ ponp Kak pacTBOPUTENS, pEAareHTa, y4yacTHE B CTPYKTypHPOBAHUU
KJIETKH, TEIUIOperyasiuuu. MuHepaiabHble BEIEeCTBA KIETKU, UX OHOJOrHYecKas
pouib. Posib KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckue BeliecTBa KJIETKH. buosornueckue mnoaumepsl. benku.
AMHWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OeKoBOM MoseKysbl. [lepBudnas
CTpyKTypa Oeika, MenTujaHas CBA3b. BTopuyHas, TpeTU4HAas, YETBEPTHYHAA



cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kiaccupukanuss Oemnkos.
buonornueckue ¢pyHkmuu 6e1KoB. [lpuonsi.

VYrneBoasl. MoHOCaXapuabl, IUCaXapyibl, OJTUTOCaxXapyIbl U MOJIUCAXAPUIBI.
OO6mmit  1maH cTpoeHuss U (U3MKO-XMMHUYECKHE CBOWCTBA  YIJIEBOOB.
buonornyeckue GyHKIMH yIII€BOIOB.

Jlumuasl. ['mapodunsHo-ruApOodoOHBIE cBoMicTBa. Kiaccudukanus aunuaos.
Tpurnunepunsl, (ochomunuabl, BOCKU, CTepoubl. buonormyeckue GyHKIUH
munuaoB. OO1me CBONCTBA OMOJIOTUYECKUX MeMOpaH — TeKY4eCTh, CHIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYIIPOHUIIAEMOCTb.

Hyxknennossie kucnotel. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnmun komrmuiementapuoct. [IpaBmiio Yapradda. Crpykrypa
JIHK — nBoitnas cnmupanb. MecTtoHaxoxaeHue u omonorndeckue ¢ynkmuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynbl AT®. Makposprudyeckue cBsizu B Mmosiekysne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIIEHHBIE TEPEHOCUUKHU, UX (DYHKIIMH B
kietrke. [lpyeue mykneozuompugocpamer (HT®). CexsenupoBanue JIHK.
Memoowvl eenomuxu, mpancKpunmoMuKu, nPomeoMuKHu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKHE HCCIIeA0BaHUs
cocTaBa U IMPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOJeKyn. Mooeruposarnue
CmMpYKmypul U QYHKYull OUOMONIEKYNL U UX Komniekcos. Komnvromepnolii ouzatin u
OpeanuyecKull CuHme3s OUOMOJIEKY U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toprpetsr: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinus,
®. Conrep, C. [Ipy3unep.

Juarpammbel:  «PacnpeneneHne XHMUYECKUX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacrnpeneieHne XuMHUUECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuiel 1 cxembl: «llepuoguyeckass TabiauIa XUMHUYECKUX DBJIEMEHTOBY,
«CTtpoeHue MoJeKyibl BOIbl», «BelecTtBa B coctaBe opraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€lIKOBOM MoOJIeKyJbD», «CTpoeHHE MOJIEKYT
yriieBooB», «CTpoeHHE MOJIEKYyN JHOUAOBY», «HyKIEMHOBBIE KHCIOTBI»,
«Crtpoenue Monekysisl ATOy.

O6opynoBaHue: XUMHUYECKasl MOCyAa U 000pyI0BaHHUE.

JlabopaTtopnas padora «O0HapyxeHHEe OETKOB C TTOMOIIBI0 KaUeCTBEHHBIX
peaKIuii».

JlaGopaTtopnass  padora  «JccrmenoBaHMe — HYKJIEHHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue 1 pyHKIMH KJICTKH



Tumnbel KJIETOK: JdyKapuoTHuYecKass W mpokapuoTudeckas. CTpyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHue npokapruoTUIecKoi kieTku. Kinerounas creHka OakTepuid U apxe.
OcoOEHHOCTH CTPOEHMsSI TEeTepOTPO(HON U ABTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (YHKITMOHUPOBAHHUE AYKapUOTUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (razmanemma).  CTpykTypa —IUIa3MaTUYECKON
MeMOpanbl. TpaHCHOpT BEHIECTB yepe3 IUIa3MaTHYECKyI0 MEMOpaHy: MacCUBHBIH
(muddy3us, obmeruéHnas auddysus), akTUBHBIA (NMIEPBUYHBIA W BTOPUYHBIM
akTUBHBIA TpaHcnopT). [lomynponunaemocts wmemOpanbl. Pabora Harpuii-
KaJIMEeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuTos. Dk301uto3. Kiuetouynas
crenka. CTpykTypa u QyHKIHH KIETOYHOW CTEHKU PACTCHUIA, TPUOOB.

Hutonnasma. [uto30mae. Ilutockenet. J(BmkeHue nurormiazMbl. OpraHoOUIbI
kineTku. OpHomMeMmMOpaHHBIE OpPraHOWABl KJIETKU: JHJIOIUIA3MAaTUYEeCKasi CeTh
(BIC), anmapar I'onbaxu, JTU30COMBI, UX CTpoeHUE M (QyHKUMH. B3aumMocBs3b
OJIHOMEMOpPaHHBIX OPraHouAoB KieTkH. CTpoeHHE TpaHyJSIPHOTO PETUKYJyMa.
Mexanusm nanpaenenus 6eaxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbI)  SHIOIUIA3MATHYECKUI
petukynyM. CekperopHas GyHkiusa annapata ['oasmxu. Moougurayus denxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame I onvdxcu. TpaHcnopT
BEIIECTB B KiieTKe. Bakyonu pactutenbHbix kietok. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE  OpraHOMABl  KIETKU:  MUTOXOHAPHUM,  ILJIACTU[IBIL.
IIpoucxoocoenue mumoxonoputi u niacmuod. Cumodbuozenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MHUTOXOHIApUH W Iiactu. [lepBuynbie,
BTOPUYHBIE ¥  CJOXHBIE  TUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKAPHOT.
XJIOpOIIACTBI, XPOMOIUIACTHI, JIEUKOIIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKUUMHU HEMEMOpPAHHBIX
OpraHOUI0B KJIETKU. Pubocomsl. IIpomesxcymounvie Gunamenmai.
MuxkpodunamenTsl. Axkmunogvle Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKU.
AxmuHosble KOMNOHEHmMbl HeMbluleyHblx Kiemok. MukpoTpyOouku. KieTouHslit
neHtp. CTpoeHHe | JABUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
muToriasmel. Llentpuons. benku, accoyuupoeanmvlie ¢ mukpoguiameHmamu u
muxpompybouxamu. MomopHnuvle benxu.

SAnpo. O6onouka sigpa, XpOMaTHH, KapuoIiazMa, SIpbIIIKA, UX CTPOCHHUE U
bynkuun. SnepHplii OenkoBbI MaTpukc. lIpocTpaHCTBEHHOE pPaCHOIOKEHHE
XpoMOCOM B HHTep(ha3sHOM siApe. Idyxpomamuu u 2emepoxpomamun. benku
XpoOMaTUHa — THUCTOHBL. J{unamuka s0epHol 000104KU 6 Mmumo3ze. foephbiil
Mpancnopm.



Kinerounsle BkatoueHusl. CpaBHUTENbHASI XapaKTEPUCTUKA KIIETOK 3YKAPUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMmoHcTpanumn

IToptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuupl u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHWE  paCTUTENBHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUW», «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnaparbl pacTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKPOMpENnapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopnast padora «l3yueHne CTpOEHUS KIETOK Pa3IUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3ydyeHne cBOMCTB KIETOYHOW MEMOpaHBI.

JlaGopaTopnass padora «VcciaegoBanue Mua3moliu3a W JEIUIa3MOJIU3a B
PACTUTENBHBIX KIETKaX).

IIpakTuyeckass padora  «l3ydyeHue  JBMKEHHS  LUTOIUIa3Mbl B
PACTUTENbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHle JHEPIUU B KJIETKe

AccuMUITALUA U TUCCUMUWIISALIUAS — IBE CTOPOHBI MeTaboau3Ma. Turbl oOMeHa
BEUIECTB: aBTOTPO(PHBIM U TeTepoTpodHbIA. YyacThe KHUCIOpoJa B OOMEHHBIX
nporeccax. JHepreTuyeckoe oobecrnedeHue kietku: mpespainenue ATD B
oOMeHHbIX Tpolieccax. DepMEHTATUBHBIN XapakTep pPeakiuid KIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHHU3M JICHCTBUS.
Kodepmentsr. Otnuuns pepMEHTOB OT HEOPTaHUYECKUX KaTalIM3aTOpoB. benku-
aKTUBATOPBI M OCJIKU-MHTHUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peaxuii OT pa3InYHbIX PaKTOPOB.

IlepBuuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KieTke. DOTOCUHTES.
AHoKkcucenHbIll U OKcueeHHblll omocunmes y oaxmepuii. Ceemocoouparoujue
nuSMeHmuvl U NUSMEeHMbl peakyuoHHo2o yeumpa. Ponb XJIOPOIUIACTOB B MpOLECCE
¢dotocunreza. CreroBas u TeMHOBas pasbl. Pomoovixanue, Cs., Cy. u CAM-munoi
gomocunmesa. IlpogykTuBHOCTh (poTOCUHTE3a. BiusHue paznuyHbIX (HAKTOPOB
Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUEe (DOTOCHHTE3A.

XEMOCHHTES. Paznoob6pasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPpUPUIUPYIOIIUE OaKTEepUH, KEIe300aKTEePUH, CEpOOAKTEpUHU, BOJOPOHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbie opranu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHUS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPIaHU3MBbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.



AspobOHbIE OpraHu3MBl. Otarnbl DHEPreTUYECKOrO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILEIUICHUE TTTIOKO3HI.

buonorudeckoe okucieHue, WM KIETOUYHOE AbIXxaHue. Poap MUTOXOHIpUI B
npoirieccax ouosoruyeckoro okucieHus. [Huknmueckue peakiuu. OKUCIUTEILHOE
dbochopunupoBanue. Onepeusi membpanHoco epaduenma npomonos. Cunmes
ATD: paboma npomonnoi AT®-cumnmasel. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DPGHEeKTUBHOCTh SJHEPTreTUYECKOro oOMeHa.

JdeMoHCcTpanuu

[Toptperst: k. Ilpuctnu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuier u cxeMbl: «POTOCHHTE3Y, « IHEPreTHICCKH 0OMeH», «brnocuaTe3
6enka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OPYJIOBaHHUE JJIs TMPUTOTOBIICHUS
MMOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTropnass padora «lI3ydyeHue  KATAIMTUYECKOM  AKTUBHOCTH
(hepMEeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlaGopaTtopnasi pabora «/3yuenue (QepMEHTATUBHOIO paCIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIHHBIX U dKUBOTHBIX KJIETKaX).

JlaGopaTtopnasi padora «CpaBHeHue TpoiieccoB  (OTOCHMHTE3a W
XEMOCHHTE3a).

JlabopaTtopHas pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUSI U JIIXaHUSD.

Tema 7. HacseacrBeHHass uHGOpMaLUS U peain3anus eé B KJIeTKe

Peakuun marpuyHoro cunres3a. [IpuHUIMI KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTO CHHTe3a. Peanuzanms HaciaeACTBeHHOW wHGopManun. [ eHeTnuecKuit
KOJ, ero cBoucTtBa. TpaHckpuniusa — MarpuuHbli cuHTe3 PHK. IIpuHummns
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrouwue
PHK.

Tpancnsauus u e€ sranbl. Yyactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnoBus Ouocunrte3a Oenka. KomupoBanwe amuHokucinor. Poias pubocom B
OounocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzalus reHoma y
IPOKApUOT W IYKApUOT. Perymnsius akTUBHOCTH T'€HOB y TpokapuoT. ['mmoresa
onepoHa (®. XKakob, XK. Mano). Monexynsapuvie Mexanusmvl IKCNPeCcCu 2eHO8 )
aykapuom. Ponv xpomamuna 6 pecynayuu pabomsi ceHog. Perymsius 0OMeHHBIX
MPOILIECCOB B KJIeTKe. KiIeTOUHBIN roMeocTas.

Bupycel — HekiieTouHble (OPMBI JKU3HU B 00MUTaTHBIC TTapa3uThl. CTpocHHE
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusnennvill yuki



JIHK-cooepocawux eupycos, PHK-coodepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, unmezpasa.

BupycHble 3a00eBaHusl 4yenoBeKka, KUBOTHBIX, pacteHui. CITN], COVID-
19, counanbHbie 1 MEAUIIMHCKUAE TPOOIIEMBI.

buoungopmamura: unmespayus u ananuz donvuux maccusos («bigdatay)
CMPYKMYPHLIX OUuono2cuyeckux oannvlx. Hanomexnonozuu 6 buonoeuu u meouyune.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocobvl 0ocmasKu 1eKapcme.

JdeMoHCcTpanuu

IToptpetsl: H. K. Konbuos, . Y. IBaHOBCKUIA.

Tabmumer u cxemsl: «buocunre3 Oenka», «['eHernueckuit koa», «Bupyce»,
«bakrepuodarm.

IIpakTnueckas padora «Co3nanue MOACIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJ KJICTKU

Knerounslii 1uki, ero mepuoabl W peryisinus. WHtepdaza u MUTO3.
Oco0eHHOCTH MpolecCOB, MpOTeKarIMX B HHTepdaze. [loaroTroBka KIETKH K
nenenuto.  Ilpecunrerndeckuii  (MOCTMUTOTUYECKHUM),  CHUHTETUYECKUM U
MMOCTCUHTETUYECKUN (MMPEMUTOTUUECKUI) TIepUOabl UHTEP(Pa3bI.

Martpuunsbiii cunare3 JHK — permukanusa. [IpuHuuner permmkanun /JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAIIIENBHOCTD.
Mexanusm perukauuu JJHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TemomMepaza. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTun. JIMIUIOMIHBIA U
rariouaHblid  HaOOpHl  XpoMocoM. ['omomoruunbie XpomocoMbl. [lomoBbie
XPOMOCOMBI.

Henenue knetkn — wmuTo3. CTaguM MUTO3a W MPOUCXOASNIUME B HHUX
npoueccel. Tumnbl muTo3a. KaproknHe3 U UUTOKMHE3. buonorndeckoe 3HaueHUE
MHTO3a.

Perynmamuss murorndeckoro nmkiaa kinetku. [Iporpammupyemast KieTouHas
rubdesnp — anomnros.

Knerounoe simpo, xpomocombl, (DYHKIMOHATbHAs TeHOMHKA. MexaHuzmbl
npoaughepayuu, oughgepenyuposku, cmaperus u cubeau xiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mMmooeaiu QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCTpanuu

Tabmuupbl u cxembl: «KU3HEHHBIM MUK KIETKU», «Mwutos», «CTpoeHue
xpoMocom», «Permukanus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIILIKA JTyKa.

JlabopaTtopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax».



JlaGopaTopHnasi pabora «HabnroneHre MUTO3a B KIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpENapaTax)y.

Tema 9. CTpoenue U QyHKIUHM OPraHM3MOB

buonornueckoe pa3zHooOpa3zue OpPraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOEHHOCTM ~ CTPOEHHUS M JKU3HENEATEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIpUObI, OJHOKJIETOYHBIE
BOJOPOCIH, Apyrue NpoTUcThl. KoJIOHWabHbIE OPTaHU3MBI.

B3auMocCBsI3p 4acT€l MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpraHnusM Kak eIMHoe 1einoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTelIbHAs,
MOKPOBHAs, MPOBOJIINAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTpPOEHUS,
(GyHKIMIA 1 pacTiONIOKECHHS TKAHEH B OpraHax pacTEHUH.

TkaHM XUBOTHBIX W YEJOBEKA. THIIBI )KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENIbHASA, MbIlIeYHas, HepBHasg. OCOOEHHOCTHM CTpOEHUS, (QPYHKUUH H
PACIIONIOKEHUS TKAHEN B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W TE€HEpATUBHBIE OpraHbl pacteHui. OpraHel u
CUCTEMBI OPTaHOB )KMBOTHBIX U yenoBeKa. DyHKIIMHU OPTaHOB U CUCTEM OPTIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenunii. CKeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyHbIi M BHyTpeHHHU ckener. CTtpoeHue u
THUIIBI COEUHEHUS KOCTEN.

JIBrokeHHe  OpraHu3MoB.  J[BMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOuHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTCHHIA:
TPOIU3MBI M HACTUU. JIBH)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlIeyHast cucrema. Peduekc. CkeneTHble MBIIIIBI U UX paboTa.

IIutanne opranu3zmoB. Ilornomenue BOABI, YIJIEKUCIOTO rasa H
MHHEPAJIbHBIX BEHIECTB pacTeHHUsMH. lIuTanue kuBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKJIIETOUYHOE nuuieBapeHue. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTHENBI
MUILEBAPUTENBHOrO TpakTa. lIumeBapurenbHbie xkenesbl. llumeBapurenbHas
CUCTEMA YEIJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactreHuil. JIpixanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
XKabeprnoe u né€royHoe JpixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TIMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YesoBeKa. MeXaHu3M BEHTWIALMU JIETKUX Yy ITULl U
MIeKonuTaomux. Perymsimus apixanus. J{prxarenbHbie 00bEMBI.

TpaHcnopT BELIECTB Yy OPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopr BemecTB y KUBOTHBIX. KpoBeHoCHas cucremMa W €€ OpraHsbl.



KpoBeHocHasi cucremMa IIO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru KpoBooOpaiieHus. DBOJIOLHOHHBIE
YCIIOXHEHUsI CTPOEHHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. Pabora
cepla v €€ peryJsiuus.

Beigenenne y opranu3moB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbel BblaeneHus. PuiabTpanus,
CeKpenusi U 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl PabOThl OPraHOB BBIJICICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIICIIUTENIBHONW cucTeMamu. BrineneHnue y
MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u GyHKIMOHUPOBAHHE
HeppoHa. OOpa3zoBaHHE MOYH Y UEIOBEKa.

3amMTa y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX Opranu3MoB. Cropsl
OakTepuii ¥ WHUCTHI MPOCTEHIMMX. 3almuTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpencrBa NacCUBHOM M XUMHUYECKOU 3aIUThl. DUTOHIUIBI.

3almMra 'y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOU3BOJHBIE.
3ammTa opranu3zMa ot OosesHeil. UMMmyHHas cuctema yenoBeka. KineTouHswlid u
rYMOpaJIbHBIA MUMMYHUTET. BpoXn€HHbIH M NpuoOOpeTEHHBIN crneunuueckuit
UMMYHHUTET. Teopusi KiIoHaIbHO-celiekTuBHOro uMmmyHutera (I1. Opnux, @. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHu3MOB. Poiib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazmpaxxumocte w©  perymsauuss 'y OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. Pa3apaxuMocTs u  peryasauus y
pactenuid. PocTOBBIE BelIECTBA U X 3HAYEHHUE.

HepBHast cucrema u peduiekTopHass peryisiius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEJbl. DBOIIOLUOHHOE YCIOKHEHUE CTPOECHUS HEPBHOM CUCTEMBI
y SKUBOTHBIX. OTAENBl TOJOBHOTO MO3ra MO3BOHOYHBIX XHBOTHBIX. Peduiekc u
peduiekTopHas 1yra. be3ycinoBHbIE U yCIIOBHBIE PEQIICKCHI.

I'ymopanpHast perynsuus W 3HAOKPUHHASA CUCTEMA JKMBOTHBIX M YEIOBEKA.
Kene3pl HDHOOKPMHHOM CHUCTEMBI M HMX TOPMOHBL. JleliCTBUE TOPMOHOB.
B3auMoCBs3p HEpBHOW M SHIOKPUHHOM cucTeM. ['umnotanamo-runodusapHas
cucrema.

JdeMoHcTpanuu

[Toprper: U. I1. I1aBnos.

Tabmuupbr u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE
BoJopocnny», «baktepumn», «lIpocreiimue», «Opranbl LBETKOBBIX PAacTEHUN»,
«CucrteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembl», «CTpoeHue crelsy,
«CTpoeHre JNHCTOBOM IUTACTHHKWY», «TKaHM >KUBOTHBIX», «CKEIET YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucremMa», «/lpIxarenbHas



cucrema», «HepBHas  cucrema», «Koxka», «MpblmieuHass  cucTEMay,
«BpiienuTenbHas cucreMa», «OHIOKpUHHAs cHcTeMa», «CTpOEHHE MBIIILBDY,
«AmmyHurer»,  «KumeynononoctHele», «CxeMa  INHATaHUS  PACTEHUN»,
«KpOoBEHOCHbIE CHCTEMBI TO3BOHOYHBIX IKHUBOTHBIX», «CTpOCHUE THUIPHDY,
«CtpoeHue 1aHapuny», «BHyTpeHHee cTpoeHue HoxkaeBoro uepns», «HepBHas
cuctema poio», «HepBHas cucrema ssrymkw», «HepBHas — cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MmiIeKonuTaroumx», «HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIpenapaThl OJIHOKIECTOYHBIX
OpraHMW3MOB, MHUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUU
HACEKOMBIX, WTJIOKOXKHUX, YKHUBBIE SK3EMIUISIPhl KOMHATHBIX DPACTCHHM, TepOapuu
pacTeHHil pa3HbBIX OTHAEJOB, BJIAXHbBIE Mpenaparbl KUBOTHBIX, CKEJEThI
MTO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YEJIOBEKa,
00OpyIOBaHUE AJISl AEMOHCTPAIlMU TTOYBEHHOTO U BO3YIITHOTO MUTAHUS PACTEHUH,
paciierieHus KpaxMaiia u OeJIKOB 101 JEHCTBUEM (PEPMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALUU OIBITOB MO MU3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHX, MEXaHU3Ma
JbIXaTENbHBIX ABUKEHUH, MOJEIN T'OJIOBHOI'O MO3Ta PAa3IMYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3ydyeHue TKaHEel pacCTCHUIN».

JlaGopaTopHasi pabora «/3yueHue TKaHEH KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne OpraHoB IBETKOBOI'O PACTCHUS.

Tema 10. PazmHokeHne 1 pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrioyioe (BKJItOYasi BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  MOYKOBaHHE, CHOPYJISALUS,
dbparmMeHTanus, KIOHUPOBAHUE.

ITonoBoe pasmuoxkeHue. IlomoBble KeTKW, WM Tramethl. Meio3. Craauu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnnrosep. buosmornuecknii cMbICi
M€03a W IIOJOBOro Imponecca. Melo3 W €ro MecTo B KW3HCHHOM LHKIIE
OpraHU3MOB.

IIpenzapoapiieBoe pazsutue. ['amerorenes y xKuBOTHBIX. I10710BbIE XKeEe3Bl.
OO6pa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnogoTBopeHHe M SMOPUOHANBHOE pPa3BUTHE >KUBOTHBIX. CrocoObl
OIUIOJJOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NunuBuyaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HayKa
0 pa3BUTUU OPTaHU3MOB. Mopghozenes — 00Ha u3 enaguwvix npobdiem SMOPUOTIOSUU.
Konyenyus mopgozcenos u mooenu mopghoceneza. Cramuu >MOpUoOreHesa
KUBOTHBIX (Ha mnpumepe Jsarymku). Jlpobmenuwe. Tumbsl  mpoOieHUS.
Jemepmunuposannoe u HedepmuHuposanHoe Opobnenue. bnacmyna, munoi



onacmyn. OCOOGHHOCTH NpOOJEHUS MIICKOTMHUTAIONINX. 3apOABIIIEBEIE JUCTKH
(racTpyssiuus). 3aKiaaJKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHoe
BIIMSIHUE YacTed pa3BUBAIOMIETOCS 3apojbliia (dMOpUOHATIbHAS WHAYKIUA).
3akiagka IUlaHAa CTPOEHHUS JKMBOTHOTO KakK  PE3yibTaT HMEPAPXUUECKUX
B3aUMOJICUCTBUI Te€HOB. BiusiHue Ha 3>MOpPUOHANIBHOE pa3BUTUE PA3IMYHBIX
(hakTOPOB OKPYIKAIOIIEH CPebl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbi mepuon. I[Ilpsimoe u
HenpsiMmoe pas3BuTue. PasButne ¢ Meramopdo3oM |y O€CrO3BOHOYHBIX H
NO3BOHOYHBIX JKUBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHWE NPSIMOTO M HEMPSIMOTO
pPa3BUTHSA, UX PACIPOCTPAHEHUE B Ipupoae. Tumbl pocra XKUBOTHBIX. PaKTOPHI
PETYJISIUU POCTA )KUBOTHBIX U YenoBeka. CTaauu MOCTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHne u cMEpPTh Kak
OMOJIOTMYCCKHE MPOIIECCCHI.

Pasmuoxenune u pasButue pactenuil. ['ameroput m cmopodur. Meiio3 B
KU3HEHHOM [UKJIe pacteHud. OOpa3oBaHue cCHop B Ipolecce Meiio3a.
I'amerorene3 y pacreHuid. OIUIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJI0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue u
pa3BUTHE CEMEHMU.

MexaHHU3MBbl PETYISILUA OHTOI€HE3A Y PACTEHUM U )KUBOTHBIX.

JdeMoHCTpanuu

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

Tabmumer 1 cxeMbl: «BereraruBHoe pa3MHOXeHHe», «Tumbel Oecrmoaoro
pasMHOXEHUD», «Pa3MHOXEHME XJIaMHIOMOHaIbl», «Pa3MHOXEHHE 3BIIIEHBIY,
«Pa3MHOXeHue TUAPBD, «Mehosy, «XpoMocoMbl», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U cnepMmaro3ouia», «OCHOBHBIE CTaauu OHTOreHezay, «lIpsamoe u
HenpsiMoe pasBuTtue», «Pa3zButhe wmaiickoro xyka», «PasButue capaHum,
«Pa3Butne narymkw», «JIBOMHOE OIUIONOTBOPEHHE y ILBETKOBBIX PACTEHUI»,
«CtpoeHne ceMsH OJHOIOJIBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LMK
MOpPCKOM  KamycTbD», <«OKU3HEHHBIM UHMKIT wMXxa», <OKU3HEHHBIM  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SULEKIETOK |
CIIEpMAaTO30UJI0B, MOJENb «LIMKII pa3BUTHUSA JIATYIIKNY.

JlaGopaTopHasi padora «/3yueHne cTpoeHuUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIpEnapaTaxy.

IIpakTnueckass padora «BbiBIeHUE MNPU3HAKOB CXOJICTBA 3apOABIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass padora «CrpoeHHe OpraHoB pPa3MHOKEHHUS BBICHIUX
pacTeHU.



Tema 11. I'eneruka — Hayka 0 HaCJEACTBEHHOCTH U HM3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TE€HETUKM Kak Haykd. Paboter I
Mengens, 1I'. ne @pusa, T. Moprana. Poinp oT€4eCTBEHHBIX YYEHBIX B Pa3sBUTUU
reHetuku. Pa6otel H. K. KonwioBa, H. M. BaBuiiosa, A. H. benozepckoro, I'. 1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTCPHATUBHBIE NPU3HAKW, JOMUHAHTHBIA U PELECCHUBHBIN
NpU3HAK, TOMO3UTOTa, FETEPO3UT0Ta, YUCTAS JIMHUS, TUOPUJIBI, TEHOTUII, (DEHOTHTI.
OCHOBHBIE ~ METOJbI ~ TE€HETUKH: TUOPUAOJOTUYECKUN,  IUTOJOTHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMmoHcTpanuu

IToptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®@ununuenko, H. B.
Tumodeen-PecoBckuil.

Tabnuiel u cxeMbl: «MeTo bl TeHETUKNY, «CXEeMbI CKpeIlIUBaHUSD.

JlaGopaTtopnasi padora «Jlpo3oduna Kak OOBEKT T'€HETUYECKHUX
HUCCJICIOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH
eAMHO00pa3usi ruOpUIOB nepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH paclleIVIeHUs NPU3HAKoB. LluTosiormyeckre OCHOBBI
MOHOTHOPHIHOTO CKpelnuBanus. [ umores3a 4ucToThl raMer.

Ananuzupytoiee ckpemuBanue. [[poMeKyTOUHbI XapaKTep HACIIEIOBAHMUS.
Pacuieruienre npu3HaKoB IIPU HEMIOIHOM JOMUHUPOBAHUU.

JuruOpuanoe ckpemmBanue. TpeTuil 3akoH MeHiens — 3aK0OH HE3aBUCUMOT0
HAcJelIOBaHMUS  NpPU3HAKOB.  lluTosmornyeckue  OCHOBBI  JTUTMOPUIHOIO
CKpEILBaHUS.

CuemnienHoe HacienoBaHue npusHakoB. Padotel T. Moprana. CuensieHHoe
HACJIEJOBAHUE T'€HOB, HApYILICHHE CLEIUICHUS MEXAY TeHaMu. XPOMOCOMHAas
TEOPUS HACIEICTBEHHOCTH.

I'eneTnka nosa. XpoMOCOMHBIM MEXaHU3M ONPEACIICHUS 10JIa. AyTOCOMBI U
MOJIOBBIE XpPOMOCOMBI. ['OMOramMeTHblii W TeTeporaMeTHbId MoJI. ['eHeThueckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [iienoTponus — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3auMOJeNCTBHE HEaUIENbHBIX T'€HOB.
Kommnementapuocts. Dnuctas. [lonumepus.



['eHeTndeCckuil KOHTPOJIb PA3BUTHSA PACTEHUM, JKUBOTHBIX W 4YEJIOBEKa, a
TakkKe (PU3NOJOTUYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTHUBHBIX (YHKIIUH.
['eHeTnyeckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO35UH — MHUKpOOHMOM». ['€HeTHYeCKHE acCMeKThl KOHTPOJIS U
M3MEHEHHUS HACJIeACTBEHHOW NH(POPMAIIUU B MIOKOJICHUSX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

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

Tabmuier 1 cxemsl: «IlepBoiii 1 BTOpOi 3akoHBI Menaens», « TpeTuii 3akoH
MeHnens», «AHanu3upylooliee CcKpeluBaHue», «HenoaHoe AOMUHUPOBaHUEY,
«CrersieHHOe HaclelOBaHWEe TMPU3HAKOB Y Jpo30Qmibl», «l'eHeTuka Toiay,
«Kapuotunn denomeka», «Kapuotun apozoduiby, «Kapuotunm nOTHIBD,
«MHOX€eCTBEHHBIN ajljIennu3M», « B3auMo1eiCTBUE T€HOBY.

O6opynoBanue: MOAETb JUIA JEMOHCTpPAIMU 3aKOHOB €IWHOOOpa3us
rHOpUIOB TIEPBOTO TIOKOJICHHWSI M PACIICIUICHUS TPU3HAKOB, MOJAEIb IS
JEMOHCTPAllMi 3aKOHA HE3aBHCUMOTO HACJIEAOBAaHHS MPU3HAKOB, MOJAEIb A
JEMOHCTPAlMK CILEMJICHHOTO HACJIEIOBAHUS IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpozoduinay.

IIpakTnueckas pabGora «/3ydyeHue pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpEUIMBaHUA Y AP030DUITBD».

IIpakTnueckas  paGora  «M3yueHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA y APO30(UITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  GopMHpOBaHUU (HEHOTHUIA.
N3meHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACJICICTBCHHASI.

MomudukannonHass W3MEHUYMBOCTHb. Pomb cpeasl B (hopMupOBaHHH
MOAM(PUKALMOHHON M3MeHurBocTH. HopMa peakiuu npusHaka. BapuannoHHBIM
pan u BapuanuoHHas kpuBas (B. Horanncen). CpolicTBa MOau(UKaIMOHHON
W3MEHYUBOCTH.

I'enoTunuyeckass ”3MEHUUBOCTh. CBOMCTBA TEHOTUIIMYECKOW U3MEHYUBOCTH.
Buibl reHOTUIINYECKON M3MEHUYMBOCTH: KOMOMHATHUBHASI, MyTallMOHHAS!.

KoMOuHaTtuBHas M3MEHYMBOCTh. Meiio3 M TOJIOBOM MpOIEcC — OCHOBa
KOMOWHATUBHON M3MEHUYMBOCTHU. POJIb KOMOMHATUBHOW U3MEHYUBOCTH B CO3aHHUU
TeHETHYECKOT0 pa3HOOOpa3us B Mpejeiax OJJHOTO BUA.

MyTanmoHHas W3MEHYMBOCTb. BuHIBI MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHAYUUMPOBAaHHbIE MyTaluuu. SnepHble U
nuTora3MaTuyeckue Myrtanuu. CoMaTUYecKue W MoJoBble MyTauuu. [Ipudnnb
BO3HUKHOBEHHsS MyTanuid. MyTareHbl W WX BJIUSHUE HA OPraHU3MBbI.



3aKOHOMEpPHOCTH MYTAIlMOHHOI'O TMpOIlecca. 3aKOH TOMOJIOTUYECKHX PSJI0B B
HaciencTBeHHoW u3MeHunBocty (H.M. BaBuios). BHesnepHas M3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onuzcenemuxa U INUCEHOMUKA, PONb INULEHEMUYECKUX (Qakmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMO8.

JdemMoHcTpanuu

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

Tabmuubr u  cxembl: «Bungbl u3MmeHuunBocTtH», «MoaudukamoHHas
U3MEHYUBOCTHY, «KombuHaTuBHas U3MEHYUBOCTDY, «Meio3y,
«OnonoTBopeHuey, «I 'eHeTHdecKre 3a00IeBaHus YeIoBeKay, « Buapl MyTanmiiy.

OO6opynoBaHue: XUBbIE W TepOapHbIE IK3EMIULIPhl KOMHATHBIX PacTCHHA,
pucyHku (dpoTtorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BUJIAMUA U3MEHYUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAN(PUKAMMOHHON W3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOW KPUBON».

IIpakTnueckas padora «Myrtamuu y Jjpo3odusibl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHass MporpaMma HCCIEIOBAHUS T€HOMa
yenoBeka.  MeTroabl  M3y4YeHUs ~ TEHETMKM  YEJIOBEKAa:  IEHEaJOTMYECKUH,
OJIM3HEIOBBIH, LUTOT€HETUYECKHIA, MOMYJISIIUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpeMmeHHOE OIPENEIICHUE TEHOTHIIA:
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
IT11P-ananu3a. HacineacTBeHHBIC 3a00JIeBaHUS YellOoBeKa. | eHHbIC 1 XPOMOCOMHBIC
O0one3HM 4YenoBEeKa. boJIe3HW C HACIEACTBEHHOW MPEIpacroyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEJAOTBPAIICHUN U JICUEHUU T€HETUYECKUX
3a007eBaHUil 4YelioBeKa. MeauKo-reHeTUuecKoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIeTKkH. [[OHATHE «T€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCICIOBAHUN B
00J1acTU pelaKTUPOBAHUSI FTEHOMA U CTBOJIOBBIX KJIETOK.

['eneTtnyeckue (¢akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeEOBEKa K
($u3HMYEeCKOMY U XMMHUYECKOMY 3arpsi3HEHUIO OKpYsKaroliei cpeabl. ['eHeTnyueckas
IPEAPACTION0KEHHOCTD YEIOBEKA K TATOJIOTUSIM.

JdeMoHCTpanuu

Tabmuuer u cxemsl: «Kapuotun udenoBeka», «MeToabl U3yUeHUS TEHETUKH
yesoBekay, «I 'eHeTnueckne 3a00JI€BaHUS YEITOBEKAY.

IIpakTnueckas padora «CocTaBiieHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Celekuiusi OpraHu3MoB



JlomecTuKanus H CEJIEeKIUA. 3apOoXKJICHHE CEJIICKIUH M JIOMECTHKAIIUH.
Vuenue H. W. BaBunoBa o [leHTpax NpPOUCXOXKIECHHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHHil. Poib ceneknuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
KUBOTHbIX. CopT, mopoAa, IITaMM. 3aKOH T'OMOJOTHYECKUX PSIIOB B
HaclieAcTBeHHOM wu3MeHunBoctTM H. WM. BaBunoBa, ero 3HaueHue s
CEJICKIIMOHHOM pabOThI.

Metoasl ceneKIMoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
WHJVBUYaJIbHbIN. Oranbl ~ KOMOWMHAIIMOHHOM  CEJIEKIHUU. HcnbiTanue
npou3BoauTeNed 1Mo MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OILEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO T€HOTHUITY ¢ ToMoIsio aHanu3a JJHK.

McKyccTBeHHBIM ~ MyTareHe3  Kak  METOJI  CCJIICKIIMOHHOW  paboThI.
PaananOHHBIN M XUMUYECKAN MYTareHe3 Kak UCTOYHUK MyTalHMi Y KyJIbTYPHBIX
dbopm opranu3moB. Vcrmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS WM METOOB
pexoMOuHaHTHBIX JIHK 1151 mosmydeHus HCX0IHOro MaTtepuaa Jilsl CEJIeKIUU.

[Tomyuyenune MOJIUTIIIOUOB. BuyTtpuBnaoBas ruopuan3aIus.
bnuskopoacTBEeHHOE — CKpeniuBaHWe, WM MHOpuauHTr.  HeponactBeHHOe
CKpellluBaHue, win ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnosib3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rubOpuauzanus. [Ipeogonenue Oecrutoaus
MEXBUJOBBIX TUOpUAOB. JIOCTHMKEHUS CENEKIMM PpACTEHUHW U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHre U U3y4YeHUE N'€HETHYECKUX PECYPCOB KYJbTYPHBIX PACTCHHU U
WX JUKUX pOAMYEH IS CO3/JaHHMs  HOBBIX COPTOB W THOpPHUIOB
CEJIbCKOXO3SMCTBEHHBIX  KYJbTYp. M3yuenue, coxpaneHue u ynpaegieHue
2eHeMU4eCKUMU Pecypcamu CenbCKOXO03AUCTEEHHbIX U NPOMBICIOBLIX HCUBOMHBIX
8 Yeax YIyuueHuUs Cywecmsyrouux U co30anusi Ho8blx nopoo, TUHUU U KPOCCO8, 8
MOM 4Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAVYHbLIX UCCIe008aAHUl,
nepeodoswvix uoell U nepcneKmueHbIX MexHoI02UlI.

JdemoHcTpanuu

IToptpersr: H. W. BaBunos, . B. Muuypun, I'. [I. Kapneuenxo, II. II
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuupl u cxembl: «L{eHTpBI MPOUCXOKACHUS U MHOTO00pa3us KylIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHUYECKUX PSAOB B HACIEACTBEHHOW HW3MEHUYHUBOCTHY,
«Metogpl cenexkuuny, «OTnanéunas rudpuauzanus», «MyTtareHesy.

JlaGopaTopHasi padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ
JOMAIITHUX )KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METO0B CEJICKIIMU PACTCHUI.

IpakTnueckas padora «lIpuBuBKa pacTeHUIN.



Ikckypeuss «OCHOBHBIE METOJbl M JOCTHKEHHUS CEJEKIHMH PACTEHHH H
KVUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM YYaCTOK, B TEIUIMYHOE XO35AHCTBO, B J1AOOpPATOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHo10rust U CHHTeTHYECKAsI OMOJIOTHSI

OOBEKThI, MCHOJb3yeMble B OHOTEXHOJIOTMHM, — KJIETOYHBIE U TKAaHEBBIE
KYJIBTYPBIL, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHre, TMOJyYEeHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BUHOAenue. Mukpobuonorudeckuii cuHTe3. OOBEKTHI MHKPOOHMOJIOTHYECKUX
texHonorui. [IpousBoacTBo Oenka, aMUHOKUCIOT M BATAMUHOB.

CozlaHre TEeXHOJOTMid M MHCTPYMEHTOB LEJIECHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUsI TEHOMOB C LIEJIbIO ITOJTYyYEeHHs] OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEYAIOIIMECS B IPUPOAE OMOCUHTETUUECKUE Ty TH.

Kinerounas mnxenepus. MeTonbl KyJIbTypbl KJIETOK M TKAaHEW PACTEHUH H
KUBOTHBIX. Kpuobanku. ComaTuueckas ruOpuauzanuss W COMaTHYECKUUI
sMOpuorene3. lcnonb3oBaHue TrarjowaoB B CelEKIUH pacTeHuil. [llonyuenue
MOHOKNIOHANbHBIX anmumen. Mcnoav3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpyKIUs
AWIEKIIETOK U KIIOHUPOBAHUE KUBOTHBIX. METON TpaHCIIAHTAUUU SJIEP KIIETOK.
Texnonozuu 0300p08JIeHs, KYIbMUBUPOBAHUS U  MUKPOKIOHAILHO2O
DA3MHOMNCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHass W TeHHasi HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I'€HA W
koHCcTpyupoBanue pekomOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JlocTvKeHusT UM NEepPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMHXXEHEPHUH.
DKOJIOTUYECKHUE U 3TUYECKUE MTPOOIEMBI FTEHHON HHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumunaa. [TIP-
JMAarHoCcTUKa. MeTaOoJIOMHBI aHAIU3, TEHOIEHTPUYECKUM aHaau3 MnpoTeoMa
YEJNOBEKA ISl OLIEHKH COCTOSIHMS €ro 3740poBbs. McCIoib30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Tepanust paka. 3D-OuounkeHepuss [Uisi  pa3pabOTKH
(byHAaAMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHUsS KOMIUIEKCHBIX
TKaHEel coueTaHWeM TEXHOJOTUM TPEXMEPHOro OMONPHUHTHHra U ckaddonauHra
JUTSL pELLICHUS 33/1a4 [IEPCOHATU3UPOBAHHON MEAUIIUHBI.

Coznlanve BEKTOPHBIX BAaKIMH C IEJbI0 00ecreueHrus KOMOWHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYJSIPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX 0COOO OMACHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanumn



Tabmuier u cxembl: «Mcmonp30BaHre MHUKPOOPTAHU3MOB B MPOMBIIIIICHHOM
pou3BOACTBe», «KieTounas nmkeHepus», «[ eHHas HHXSHEPUS.

JlaGopaTopHasi padora «/3yueHre 0ObEKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «llomydeHre MOJIOYHOKUCIBIX TTPOTYKTOBY.

IKcKypceusi «BHOTEXHONOTHS — BaKHEWIIas MPOW3BOAUTEIIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJIOLHOHHBLIX MNPEICTABJIECHUN B
OnoJioruu

OpomonmonHas Teopuss Y. JlapBuHa. Ilpeanochbliku BO3HUKHOBEHUS
napBuHHU3Ma. JKU3Hb U HayuyHas nedarelibHocTh Y. JlapBuHa.

JIBrKyme cuiibl 3BoirolMy BUAOB 110 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cuaTeTnueckor Tteopun dBoftonmu (CTD). HelTpanbHas
Teopusi 3Boironuu. CoBpeMeHHas HBOJIOLMOHHAs  Ouosyorusi. 3HadeHuUe
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanuu

IToptpersl: Apucrtorens, K. JInnnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Krosee, Y. lapBun, C. C. UerBepukos, 1. U. llImansraysen, x. Xongeis, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBod mnpuponsl (no K. JlunHero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (HopMupoBaHHUs
MPUCTIOCOOJICHU y pacTeHuil W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapmipyTa nmyremectsust Y. lapsunay, «Haxonku Y. JapsuHay, «@opMbl 60pbOBI
3a cymectBoBaHue», «llopoapl romy6eit», «MuorooOpasue KymbTypHBIX (opm
KanmycTbD», «[lopoabl JOMaIIHUX )KUBOTHBIX», «CxemMa 00pa30BaHusi HOBBIX BUJIOB
(mo Y. [apBuny)», «Cxema COOTHOWIEHHUS JBMXKYIIUX CHJ 3BOJIOIUNY,
«OCHOBHBIE TTOJI0KEHUSI CHHTETUYECKON TEOPUU 3BOJIFOLIHI).

Tema 2. MUKpPO3BOJIIOLMSA U €€ pe3yJIbTATHI

[Tomynauus kKak 3jeMEHTapHasi eAuHULA 3BOTOIMUA. COBPEMEHHBIE METOIbI
OIICHKM T'€HETUYECKOTO pa3HOooOpa3usi W CTPYKTypbl mnomyisanuil. M3MeneHue
reHooHJa TOMyJISIUMU KaK 3JEMEHTApHOE JBOJIOIMOHHOE SIBJIIEHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPHI (IBMKYIIME CUJIBI) HBOJIONUU. MYyTallMOHHBIH
npouecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpelid reHOB — chydaiiHbie



HEHANpaBlCHHbIE M3MEHEHHMs] 4YacTOT aened B HOmymsimusx. OQgekt
ocHOBarenss. Oghgexm oOymouiiounozo eopaviuika. CHUdMNCEHUE 2eHeMmUYECKO20
pasnooopaszus: npuyuHsl u cieocmeus. Ilpossenenue aghghexma Opeiigha 2enos 6
bonvuwux u  manelx  nonynayusx.  Mwurpamuu.  M3omsnus  OOMyJIsSIMiA:
reorpaduueckas (IpocTpaHCTBEHHAs1), Onojgornyeckas (penpoayKTUBHAs).

EctecTBeHHbIl 0TOOp — HanpaBisomuii  Qakrtop sBomonuu. Dopmel
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAIOIMIA
(mm3pyntuBHbIi). [lonoBoit oTOOp. BO3HMKHOBEHHE W HBONIOLUS COILMAIBLHOTO
MOBE/ICHUS )KUBOTHBIX.

[Ipucnoco0NeHHOCTh  OPraHU3MOB  KaK  pe3yjbTaT  MHUKPOIBOJIIOLMH.
Bo3HukHOBeHHEe ~ MpUCIOCOOJEHUN y  opraHu3sMoB.  Apomopdo3bl U
uanoagantauuu. [IpumMepsl npucnocobieHuit y opraHu3MoB: MOp(doioruyeckue,
duznonornueckue, - OMOXUMHUYECKHE,  ToBedeHUYeckre.  OTHOCHUTENBHOCTD
MIPUCIIOCOOJIEHHOCTU OPTraHU3MOB.

Bun, ero kpurepum u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omauus — kimo4yeBoll ¢akrtop BupooOpazoBanus. [lytu u
CrocoObl BUJ1000pa30BaHUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMIIaTpUYECKoe  (SKOJOTUYECKOE), «MTHOBEHHOE»  (MOJIMIUIOMAU3AIMS,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOLIMOHHBIX MPOIIECCOB.

Mexanu3mbl (OpMHPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb  sBOMIOIIMOHHONM  OWOJOTMKM B pa3pabOTKe HAay4YHBIX METOOB
COXpaHeHus1 6uopazHooOpaszus. MUKPOIBOIIONMS U KOIBOJIIOLMS Mapa3uTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEH.

JlemoHcTpanumn

[Toptpetsi: C. C. YerBepukos, D. Maiip.

Tabmuupl m cxembl: «MyTalMoHHasE W3MEHUYMBOCTHY, «llomynsuronHas
CTpYKTypa BUAa», «Cxema NmposiBieHUs 3akoHa Xapau—BaitnOepra», «/IBmwxkymiue
CUJIbI DBOJIIOIUNY, «DKOJIOTHYECKAs] M3OJISALMS TOMYJISIIIUNA CeBaHCKOU (openny,
«l'eorpaduueckass M3OMAIUS  JTUCTBEHHULBI CHOMPCKOM UM JMCTBEHHUIBI
naypckoiy, «IlomynsiiiioHHbIE BOJHBI YUCIEHHOCTH XUIIIHUKOB U KepTB», «Cxema
JCHCTBUSL E€CTECTBEHHOTO o0TO00pa», «®PopMbl OOpPHOBI 3a CYIIECTBOBAHUE,
«MupycTpualibHbli Menanu3my, «KuBble nckomaembie», «IlokpoBUTENbCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnaronias OKpacka KUBOTHBIX),
«Dusnonoruueckue aganrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buna», «Bunbl-qBoiHUKN», «CTpyKTypa BUla B
npupoze», «CrmocoObl BugooOpa3oBanus», «l'eorpadudeckoe BHUI000pa3zoBaHUE



TPEX BUAOB JAHJBIIICH», «IKOJOTMUECKOE BUA000pPa30BaHUE BUIOB CHHUID),
«ITomunonael pacteHuin», «KamycTHo-peaeunsiii rHOpu.

O6opynoBanue: repObapruu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTUIl U
3Bepell C MNpUMEpaMH Pa3IMUHBIX MPUCTIOCOOTIEHUM, 4Yydena MNTHUI] U 3Bepeit
pa3HBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBLIUXCS
Pa3IMYHBIMU CIIOCOOAMU.

Jlabopatopnass paGora «BbisiBIeHHEe HW3MEHUYMBOCTH y 0C00€H OJHOro
BUJIA».

Jlabopatopuass  padora  «lIpucmocobrenus  OpraHmMsmMoB U HX
OTHOCHUTEJbHAS 1[EIECO00Pa3HOCTDY.

JlabopaTopnass pabdora «CpaBHEeHHE BHJIOB IO MOP(POIOTUUECKOMY
KPUTEPUIO».

Tema 3. MakpodBosionus 1 eé pe3yabTarhbl

Mertonasl  u3ydeHHss MakposBoiouuu. [laneoHTonmornueckue  METObI
m3yuenust dBomtouuu. llepexomubie ¢opmMbl U (QUIOTEHETUYECKHUE  PSIAbI
OpraHU3MOB.

buoreorpadguueckue metonbl u3ydeHus 3Bosronuu. CpaBHeHUE QJIOpHl U
(dayHbl MaTepuUKOB U OCTpOBOB. buoreorpaduueckue obGnactu 3emiau. Bunbl-
DHIAEMHUKHU U PEIUKTHI.

OMOPHOJIOTUYECKHE M CPABHUTEIbHO-MOP(OJIOTHYECKHE METOIbl U3yUeHHUS
’BOMIOLMH. ['eHeTHueckue MeXaHU3Mbl JBOJIOLMHM OHTOTE€HE3a M MOSABJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbL.
PynuMentapuble  opraHbl M aTraBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXUMUYECKHEe W  MaTeMaTHYeCKHUE  METOJbl  W3YUYEHHUS  DBOJIIOIUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOCHUS (HUIOTEHETUYECKUX
JIEPEBHEB.

XpOMOCOMHBIE MyTallUH U SBOJIIOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOMONUU. [Ipunyun cmenvl QyHKYuUl.
HeoGpatumocTs »BoMtONMH. AnanTuBHAs paguaius. HepaBHOMEpPHOCTh TEMIIOB
ABOJTIOIUH.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. ['ekkelb.

Tabmuubl 1 cxembl: «DUITOTEHETUUECKUIN Pl JOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedans»,  «Punnodurer»y,  «CemMeHHBIE
nanopoTHukn», «buoreorpadmueckue 30HbI 3emm», «/lpeid KOHTHHEHTOBY,
«PenmukTery, «HadanmpHble cTaauu SMOPUOHAIBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTHYHbIE OpraHbl», «PyIUMEHTHI»,



«ATaBU3MB)Y, «XPOMOCOMHBIE HA0OpHI YEJIOBEKAa M IIUMITaH3e», «l JTaBHBIC
HAIpPaBJIECHUS IBOJTIOLUNY, «O0IIHE 3aKOHOMEPHOCTH IBOJIOLIAN.

OOGopynoBaHue: KOJJIGKIIMU, repOapuu, MYJSKA HUCKOMAEMBbIX OCTaTKOB
OpraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3sBuTHe sKU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOMCXOXKIEHUS >KU3HM Ha 3emie. AOuoreHes H
naHcnepmusi. JloHay4yHble MpeCTaBICHUS O 3aPOXKIACHUHU KU3HU (KPEAlMOHU3M).
['mnoTe3a NOCTOAHHOTO CaMO3apOKICHHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue >ku3Hu U aCTPOOHOTIOTHA.

OcHoBHbIE JTanbl HEOPraHU4YECKOU 3BOJIKOLUU. [Inmanerapnas
(reosoruueckasi) SBOJIONUSA. XHMHYECKas OHBOMIONMSI. AOHOTCHHBIM CHHTE3
opraHuuyeckux BemiecTB U3 Heopranuueckux. OmpiTr C. Mumiepa u I'. IOpu.
OOpazoBanue monuMepoB u3 MoHOMepoB. KoamepBatHas rtumoresa A. U.
Onapuna, runore3a nepBuaHoro OynboHa J[x. XonaeiHa, reHeTuyeckas TMrnoTe3a
I'. Ménnepa. Pu6o3umbl (T. Yekx) m rumoresa «mupa PHK» V. I'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopus 3emnn u meroasl €€ wu3ydeHus. lckomaemple OpraHu4ecKue
octatku. ['eoxpoHonoruss u e€ wmeroabl. OTHOcUTENbHAsT M aOCOJIIOTHAs
reoXpoHoJIorus. ['eoXpoHoIornuecKkast mKaaa: S0Hbl, dPbl, IEPUOIbI, STTOXU.

HavanpHble 3Tanbl opraHuyeckol HBomonuH. [losBIeHHME U HBONIOLHUS
MEPBBIX KJIETOK. DBONIONUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHAJIOT MEPBHIX Ha 3eMJie COOOIIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapUOTHI.

[Ipoucxoxienre 3yKapuoT (CUMOUOreHe3). DBOJIOIMOHHOE MTPOUCXOKICHHUE
BUpYCOB. [IponcxoxaeHne MHOTOKIETOYHBIX OpPraHW3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIC ATalbl HBOJIONMHU BBICHIMX pacTeHuil. OCHOBHBIE apoMOop(do3bI
pacrenui. Bpixox pacrenunn Ha cymy. [losBieHue CHOpPOBBIX pacTEeHUU U
3aBoeBaHre uMH cymu. CemeHHble pacTeHus. lIponcxoxaeHne NIBETKOBBIX
paCTECHUH.

OcHOBHBIE 3Tallbl 3BOJIOLIMHU KUBOTHOTO MHUpA. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. BeHackast ¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
tunoB. IlepBbie XOpaOBbIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwmid. [IpoucxoxxieHrne MICKOTMHUTAIONINX U
ntul. [lpunnoun kimoueBoro apomopgdoza. OcBoeHue O€CIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.



PazButne xu3HM Ha 3emMje MO »paM U IMepuojaM: apxel, MpOTEpO30i,
najgeo3oi, Me3030M, KailHo30i. OOmas XapakTepucTHKa KiuMmMara |
reOJIOTUYECKUX TMporeccoB. [losgBIeHHE M pacuUBET XAPAKTEPHBIX OPraHU3MOB.
VYrieoOpazoBaHue: €ro yCJIOBHS U BIUSHHUE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHHUSI — SKOJOTHYECKHUE KPHU3UCHI Tpouuioro. [IpudnHel u
CJIECTBUS MAacCCOBBIX BbIMHpaHU. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpaneHus: 6nopazHoodpas3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHuuUIb Kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JemoHcTpanuu

[Toptpets: @. Penu, JI. Cnannanuanu, JI. ITactep, M. 1. Meunukos, A. N.
Omnapumn, Ix. Xongeln, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmauupl u cxembl: «Cxema onbita @. Peany», «Cxema onbita JI. IlacTepa mo
M3YUYEHUIO CaMO3apoxaAeHUs Ku3HW», «Cxema ombita C. Mumiepa, I'. Opm»,
«JTanpl  HEOPraHWUYECKOW  3BoOLMM»,  «['eoXpoHOJOrmyeckas  mkanan,
«HayvanbHble 3Tanbl OpraHUYeckoi »Bomonun», «CxemMa o0pa3oBaHUSI DYKAPUOT
nyTéM cumbOuorenesa», «Cucrema KuBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuit», «PuHnOGUTHY», «OTHOKIETOYHBIE BOJIOPOCINY,
«MHorokiierounsle Bogopocian», «Mxwm», «llanoporHukm», «lonoceMeHHBIE
pacteHus’», «OpraHbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
mMupa», «Apomopdosbl KUBOTHBIX», «lIpocTeitmme», «KumeunonomoctHbiey,
«IInockue yepBU», «YneHucroHnoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuney», «Miekonuraromue», «Pa3Butue XU3HU B
apXxeuckom spey, «Pa3BuUTHE KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTre KU3HU B
MAJIE030MCKOM 3pey, «Pa3BuThe )KU3HU B ME3030MCKOM 3pey, «Pa3BuTre KuU3HU B
KaiiHO30MCcKoM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOro MUPay.

OGopynoBanue: TepOapuud pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BJI&YKHbBIC ITpenapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
WIJIOKOXKHMX, CKEJIEThl T[MO3BOHOYHBIX JKMBOTHBIX, 4Yydelia NTUIl U 3Bepew,
KOJUICKIIUM OKAaMEHEJIOCTEH, MOJIE3HBIX HMCKOMAEMbIX, MYJSIKM OpPraHHUYEeCKHUX
OCTaTKOB OPraHU3MOB.

Bupryansnaa  sa0oparopHass padora «MopaenupoBaHUE ~— ONBITOB
Mumiepa—tOpu 1o n3y4eHno abMOreHHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
MepBUYHOM aTMochepey.

JlaGopaTopnass padora «J3ydyeHue M ONMCAHUE MCKOMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «l3ydeHre OCOOEHHOCTEM CTPOCHUS PaCTECHUM
Pa3HBIX OTAEIOBY.



IIpakTuyeckas padora «l3ydeHne ocCOOEHHOCTEW CTPOEHUS MTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaenune 4ea10BeKa — aHTPOIIOIeHe3

Paznensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHoBJIEHHE TIPEACTABICHUN O IMPOMCXOXKICHUM YeEJIOBEKa. PennrunosHbie
BO33peHns. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CX0ACTBO YenoBEKA C KUBOTHBIMU. CUCTEMATHYECKOE MOJI0KEHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA € KMBOTHBIMHU:  CPaBHUTEJIBHO-
MOP(OIIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU3M0I0r0-OMOXUMHUYECKHE,
noBesieHueckue. OTanuus 4elnoBeKa OT )KUBOTHBIX. [IpAMOX0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJ0BHOrO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBmkymye cuibl ((hakTopbl) aHTPOIIOTeHE3a: OMOJIOTHYECKHEe, COLIMATIbHBIC.
CooTHoteHne OMOTOTHUECKUX U COIUAIBHBIX (DaKTOPOB B aHTPOIOTEHESE.

OcCHOBHBIE CTaJAMM aHTpOIOreHe3a. PaHHHME 4YenmoBEeKOOOpa3Hble O00E€3bsHBI
(IpOKOHCYJIBI) U paHHUE MOHTHIBI — OOIIME MPEJKU YEI0BEKOOOPa3HbIX 00€3bsH U
JI01e. ABCTPAJIONUTEKU — JBYHOTHE NMPEAKU JIIOAEH. YeloBEK yMeIbli, MepBbIC
W3TOTOBJICHUS OPYAUH Tpyaa. UenoBek NMPsIMOXOMSIIUN U MEPBBINA BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YemoBek reipenbOeprckuii  — oOmUNA  TIPEAOK
HEaHJIePTaIbCKOT0 YEJIOBEKA M YEJIOBEKa pa3syMHOro. YenoBeKk HEaHIAEPTalbCKHIl
KaK BHUJ JIOJIEd XOJOJHOrO KinMmaTa. YeloBeK pa3yMHbIII COBPEMEHHOrO THIIA,
JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Tpenenamu AQpuku.
[TasieoreneTrka u nNajeoOreHOMUKA.

DBOJIONNST COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBI OTOOp B MOIMYJISIITUSIX
geyoBeka. MyTanmuoHHBIN Tiporiece u moiaumopdusm. [lomynsmnoHHBIE BOJHBI,
npeid reHos, murpaius U «3OPEeKT OCHOBATENS» B MOMYJISIHIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. lloHarue o pace. bomplinme pacel: eBponeougHas
(eBpaswmiickasi),  aBCTpajo-HETpoujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHckas). Bpems u myTu pacceiieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  yenoBeueckux — pac.  HaydHas  HECOCTOSATENBHOCTH — pacu3Ma.
[IpucnocoOieHHOCTh YenoBeKa K pa3HbIM YCJIOBHUSIM OKpYXKAIOIIEH Cpebl.
Bnusnue reorpaduueckoit cpeapl W Apeiida reHoB Ha Mopdosoruio u
(M3HOIOTHIO YETIOBEKA.

MexauciuIuIMHapHble  METOAbl B (u3MYeckor  (OMOJOTHYECKON)
AHTPOMOJIOTMHM.  OBOJIOLMOHHAS  QHTPOINOJOTHS U MaJ€OaHTPOMOJIOTHS
YEJIOBEYECKUX IOMYJISAUN. broconuanpHble UCCIEAOBAaHUSA IMPUPOABI YEIIOBEKA.
HccnenoBanue KOBOMIOIUH OMOTOTUYECKOTO U COIIMATIBHOTO B YEIOBEKE.



JlemoHcTpanuu

IToptpersr: Y. lapBun, JI. JIuku, 5. 4. Pornnckuii, M. M. I'epacumos.

Tabmuupl u cxembl: «MeTobl aHTPONOJIOTrUN», «['0TOBHOW MO3T YEIOBEKaAY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKelneT YenoBeKa U CKeJeT IIMMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbDY, «JIBHXKYIIIUE CUITBI aHTPOTIOTEHE3a», « IBOJIOIIUOHHOE
IpPEBO  4YEJIOBEKa», «ABCTpalionuTek», «YenoBek  yMenblid», «YenoBek
OpAMOXOIAIINY, «/leHncoBckuii yenoBek» «Heannepranpup», «KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITanbl 3BOJIOUHU YEIOBEKA», «Packl ueioBeKay.

O6opynoBaHue: MyJSDKM — OKAMEHEJIOCTEH, MpeAMETOB  MaTepuaIbHOM
KyJbTYypbl TIPEAKOB 4YeJNOBEKa, penpoaykiuu (pororpadbum) KapTuH C
MU]OJTOTHYECKUMHU W OHONEHCKUMH CIO)KETaMH TMPOUCXOXKICHHS UEeJIOBEKa,
dboTorpaduu Hax0IOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEb
yeperna 4YeJoBE€Ka M uepena IIMMIIAH3€, MOJIeNb KHUCTH YEJIOBEKa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTtopnass padora «M3yueHne OCOOCHHOCTEH CTpPOEHUS CKeJeTa
YeJIOBEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTueckas padora «/3yyeHue 3KOJIOTMUECKUX aJanTalui YeJIOBEKaY.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPYKAKLIEH cpeaou

3apok/ieHne U pa3BUTUE dKoJoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pazgensl u 3amauun
sKoJ0THH. CBSI3b 3KOJIOTUU C JPYTUMH HAYKaAMH.

Metonbr sxonoruu. IloneBble HabOmOEHUS. DKCHEPUMEHTHl B JKOJOTHUH:
NpPUPOJHBIE W JlabopaTopHble. MoJenupoBaHue B IKOJOTHH. MOHUTOPUHT
OKPYIKaIOIIeH CpeIbl: TOKAITbHBINA, PETUOHATBHBINA U TJI0OATBHBIH.

3Hau€HHE OKOJOTMYECKMX 3HAHMM JJI  4YelloBeKa. OJKOJOTMYECKOe
MHUPOBO33pEHUE KaK OCHOBAa CBA3EH 4YelloBeuecTBa ¢ npupojoil. dopmupoBanue
AKOJIOTUYECKOHN KYJbTYPhl U SKOJOTMUYECKON IPaMOTHOCTH HACEICHUS.

JdemMoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuios, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupbr u cxembl: «Pasznensl skonorum», «MeTtonbl skojgorum», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEH CPEAbD».

JlaGopaTopHas padora «3yuyenne METOJIOB AKOJIOTHYECKUX
HCCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DkoJyornyeckne (HaKToOpbl U 3aKOHOMEPHOCTH ux naenicTus. Kiaccudukamnus
HKOJIOTHIECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHUE, aHTpororeHHsie. O0mme



3aKOHOMEPHOCTH JCHCTBHUS 3KoJormueckux ¢akrtopoB. [IpaBmio muammyma (K.
Mnpenrens, 0. JInbux). TosiepaHTHOCTb. ODBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpPTaHU3MBI.

Abuotnueckue (¢pakrtopel. CBeT Kak 3Kosnorudeckuil ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTOnEPUOIU3M.

Temmeparypa kak skojiorudeckuit ¢akrtop. J[lelicTBue TtemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonormdeckuil ¢akrop. I[lpucrnocoOneHuss pacreHuid K
noj/iep ka0 BogHoro Oananca. Kimaccudukanusi pacTeHHil MO OTHOIICHHUIO K
Bojie. [Ipucnoco0nenns )KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3YIIHAs, MOYBEHHA,
ryOMHHAsT ~ TMOJNOYBEHHAsl, BHyTpuopranuaMeHHas.  DU3HMKO-XUMHUYECKHE
0COOEHHOCTH cpel oOuTaHus opranu3smMoB. [lpucnocoOneHuss OpraHu3mMoB K
KW3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemiHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHbie pUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennsie Qopmbl opranusmMoB. llonsTe o Ku3HEHHOU (opme.
XKuznennsie GopMbI pacTEHUM: JEPEBhs, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0nOHTHI, a9pOONOHTHI. OCOOEHHOCTH CTpOEHUS U 00pa3a KU3HH.

buortnueckue (bakTopBhLI. Bunet OMOTHYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHLUsI, XUIIHUYECTBO, cUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTYyaJIu3M, KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBO). HeTpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHMSI OpPraHU3MOB B Cpele
oOutanud. [IpuHIUI KOHKYPEHTHOTO UCKIIOYEHUSI.

JdeMoHcTpanuu

Tabmuupbr w cxeMbl: «Dkosoruueckue (axkTope», «CBETOBOU CHEKTP»,
«IKOJIOTUYECKHE TPYIIIIbI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «TemnoKpoBHBIE
XKUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenbl 0OUTaHUS OpPraHU3MOBY», «bBHOJIOTHYECKHE PUTMBDY,
«Kuznenneie  Qopmel  pactenmity, «KuzHeHHBIE  (GOPMBI  KUBOTHBIXY,
«IKocucTeMa MIMPOKOIMCTBEHHOIO JIeca», « IKOCHCTEMA XBOMHOrO jecay, «llenu



MUTaHUus», «XunHudectBoy, «llapasutmam», «Koukypenmus», «CumOuosy,
«KommeHncanuzmy.

O6GopynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BJIMSHUIO Pa3UYHbIX SKOJOTMYECKUX (PaKTOpOB, repdapuu CBETOJIOOMBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIMBBIX PACTCHUM, CBETOJIIOOUBBLIC, TCHEIIOOUBBIC U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTEHUsI, repOapuu U KOJUICKIIMM TETUIONOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTEHUM, Uydesa MTULl U 3Bepei, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpodutam, kcepoduram, me3opuram, KOMHATHbBIE
pacTeHUs! JTaHHBIX TPYIII, KOJJIEKIIMHA KMBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeaax,
repOapul M KOJUICKIIMM PACTEHUNW ¢ IKUBOTHBIX, OOJIAIAIOMIUX YepTamMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUH KU3HU, repOapuu u
KOJUICKIIUU DPACTCHUM M >KMBOTHBIX PAa3IUYHBIX >KHU3HEHHBIX (DOpPM, KOJUIEKIIHH
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

JlabopaTopHasi padora «BbIsgBICHHE TPUCTIOCOONCHUI OpPraHU3MOB K
BIIMSTHUAIO CBETA».

JlaGopaTopnasi paGora «BbIsIBIeHHE MPUCIOCOOJCHUN OPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPBI».

JlaGopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTU pACTCHUN U3
Pa3HbIX MECT OOUTaHUS.

Tema 8. Iko10rust BUA0B U NOMYJISIMU A

DKOJIOTUYECKHE  XApAKTEPUCTUKHU HOMYJIALINH. [lonmynsimuss ~ Kak
Oounonornyeckas cucrema. Poib HEOJHOPOAHOCTH Cpelibl, PU3NYECKUX OAPbEPOB U
0COOEHHOCTEW OMOJIOTHH BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeNW MOMYJISIIUU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pPaCTHAasi M IIOJOBas CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII pPOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJOTHYECKas CTPYKTypa nomyJisiuu. OLEeHKa YMCICHHOCTH MOIMYJISAIUN.
JlunaMuka TOMyJSIUUA W €€ peryiisnus. buoThyeckuil moTeHIMan MOMYJISIUY.
MoenvpoBanue TMHAMHUKHA TONYJsiuuK. KpruBble pocTa YUCICHHOCTH MOIMYJISIUH.
KpuBbie BbDKMBaHMS. Perynsnus 4UCICHHOCTH TOMYJSALUN: pojib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIMX OT MIIOTHOCTU. DKOJIOTMUECKHE CTPATEruu BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MectooOutanue. MHoromepHas
Mojzenb skosiornyeckon Humm JIxk.JM. XarumHcona. Pa3smepsl 3konoruueckou
Huiy. [ToTeHnnanbHas U peann30BaHHas HULU.

Bun kak cucrema nonmynsuuil. Apeansl BUAOB. BHAbl U UX JKU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.



3aKOHOMEpPHOCTH TOBEJICHUSI W MUrpaluid KUBOTHBIX. buoiormyeckue
MHBa3UM YyKEPOJHBIX BUJIOB.

JleMmoHcTpanumn

IToprper: k. 1. XaTynHCOH.

Tabmuiel M cxeMbl: «ODKOJOTUYECKHE XapPaKTePUCTUKU  MOIMYJISIIHI,
«ITpocTpaHcTBEHHass  CTpyKTypa momyasiuumn», «Bo3pacTHble  mupamMubl
nonyysanun», «CKOPOCTb  3aCENeHUs IMOBEPXHOCTHM  3€EMJIM  Pa3IUYHBIMU
opranuzmaMmn», «Mogeinb 3konorndeckor Humu /x. . Xatuunconay.

O6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

JlaGopaTopnasi pabora  «lIpucmocoOieHus ceMsH  pacTeHHH K
pacCeseHUIO».

Tema 9. Jkosnorust coodmecTB. IKOIOrH4eCKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buornenos u ero crpykrypa. CB3u MexIy
OpraHu3Mamu B OMOIICHO3E.

OxocucteMa kak OTkpbiTasi cucrema (A. JIx. TeHncnu). DyHKIHOHAIBHbBIC
OJIOKM OpraHu3MOB B JKOCHUCTEME: IMPOAYLEHThbl, KOHCYMEHTHI, PEIYLIECHTBHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u ceTd. AOUOTHUECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3kocucTemMax. KpyroBopoT BelIecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTelnud  dKocucTeMbl. buomacca u  mpomykuws.
DKOJIOTUYECKHUE MMUPAMU/IBI UKCces, OMOMACChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOIOIEHHbIE BO3JEHUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOriecTBo. bruopaznooOpasre u moJiHOTa KpyroBOpoTa
BEILIECTB — OCHOBA YCTOMYMBOCTHU COOOIIECTB.

IIpuponHbIe 3KOCUCTEMBI. JKOCUCMEMbl 03EP U peK. DKocucmemvl Mopeu u
oKeano8. Ixocucmemvl MYHOp, 1€co8, Cmeneu, nyCmbitb.

AHTpPOINIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHos3. Pasnmnuwns
MEXK]Ty aHTPOTIOTEHHBIMU U MPUPOTHBIMU SKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBbIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas
¢bnopa u ¢ayna. CuHaHTpomM3anusi Tropojackoi ¢ayHsl. buonormyeckoe wu
XO3STUCTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUI OPTraHU3MOB B
skocucteMax. Poab kackaonozo s¢gexma u 6ud08-30upuxamopos (Kiroueswvix
8u008) 6 pyHKkyuoHuposanuu skocucmem. IlepeHOC FHEPTUH U BEIIECTB MEXIY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOINOTE€HHBIX BO3JCHCTBUH.



Mexanuzmoi go30elicmeusi  3A2PA3HEHUNl  PA3HbIX munos Ha
CYOOP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YDOBHSIX,
OCHOBbl ~ 9KONO2UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20 — B030€UCMBUSL.
MeTo1010THs MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIIOTCHHBIX SKOCHCTEM.

JdemMoHcTpanuu

[Toptper: A. JIx. Tencnn.

Tabmuuer u  cxembl:  «CtpykTypa  OuoreHosza»,  «3JKocucreMa
IMPOKOJMCTBEHHOTO Jieca», «IKOCUCTEMa XBOMHOrO Jiecay, «DyHKIIMOHAJIbHBIC
IpyNIbl OPraHUu3MOB B dKocucTeMe», «KpyroBopoT BEIIECTB B SKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAs MUPAMUJIA YHCEID»,
«JKoNoruvecKas mupaMmusia OMOMacCChly, «IKOJOTUYECKAs] MUpamMuaa YHEPTUNY,
«O6pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jeca MOCe
nmokapa», «KocucTteMa o3epa», «ArporeHos», «KpyroBopor BemecTB W MOTOK
DHEPTUU B arporieHo3e», «[Ipumepsr ypoboskocuctem.

O6opynoBanue: repObapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUIl U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUMA, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanme ypOo0o3KOCUCTEMBDY.

Jlabopatopuass padora «l3ydyeHue paszHooOpaszusi MENIKUX [MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcHsl «DKCKYpCHsl B TUIIMYHBIM OMOreorieHo3 (B ayOpaBy, Oepe3HsK,
SJIbHUK, HA CYXOJI0JbHBIN UM TOMMEHHBIN JIYT, 03€p0, OOJIO0TO)».

IKCKYypcusi «IKCKYpCHsS B arpo3KOCHUCTEMY (Ha IMOJie WM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obOmemnanerapHas oOojiouka 3eMiIH, TI€ CYIIECTBYET WIIH
CylllecTBOBaja u3Hb. PazBuTue npejacrarieHuid o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uochepe. O6aactu 6uochepsl u e€ coctan. Kupoe
BEILECTBO OHochephl v ero PyHKIUU.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Onocdepsl Kak
rio6abHOM 3K0ocUCcTeMbI. JnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BELIECTB U OMOTreOXUMHUYECKHE IUKIBI (yTriepoa, a30Ta). PUTMUYHOCTD SIBIICHUIA
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOMHBIC Jieca, CMEIIaHHbIE ¥ IMIMPOKOIMCTBEHHBIC Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTTMYECKHUE JIECa, BRICOKOTOPhs. KiinMar, pacTUTEIbHBIN U KUBOTHBIH
MUp OMOMOB CYIIIH.



CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTCHITNANIA U
ounochepHbIx QyHKINH.

JleMmoHcTpanumn

[Toptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabmuier u cxembl: «['eocdepnr 3emnn», «KpyroBopor azora B MPUPOACH,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KHCIOpoJa B TPUPOJIECY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMoMbl cymmny, «Kinmarnueckue
nosica 3emamy», «Tynapay, «Talira», «Cmemannsiii gecy, «IIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsgy, « Tponuueckuii 1ecy.

O6opynoBaHue: repOapuu pacTEHUN Pa3HbIX OMOMOB, KOJUICKIIMH JKHBOTHBIX.

Tema 11. YestoBek M OKpy:KAIOIIAS Cpeaa

OKOJIOTUYECKHE KPU3UChI M WX TMPUYMHBL. Bo3aeilcTBue uenoBeka Ha
ouochepy. 3arps3HeHue Bo3mymrHOW cpensl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBsl. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3JCUCTBUE HA PACTUTEIBHBIA M KUBOTHBIM MHUp. OXpaHa
PaCTUTENILHOTO W KUBOTHOTO Mupa. OCHOBHBIE MPUHIMUIBI OXPaHbl MPUPOJIBIL.
Kpacaeie kHuru. Oco0Go oxpansembie mpupojanbie Tepputopun (OOIIT).
borannueckure caipl ¥ 300JI0TUYECKUE TTAPKH.

OCHOBHbBIE TPUHUMUIIBI YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA U IPUPOBIL.
PanvonanbHO€ ~ MPUPOJONONB30BAaHME M COXpAaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00AbHBIX HSKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa B €T0 BEPOATHBIE TTOCIEICTBUA.

Pa3Butrie METOIOB MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie ucciedo8anusi nepexooa K pecypcocbepezarowell u
KOHKYPEHMOCNOCoOHoU ~ onepeemuke.  buonocuueckoe  paznoobpaszue  u
ouopecypcol. Hayuonanvuvlie ungopmayuonuvle cucmemvl, odecneuusaroujue
oocmyn K uH@opmayuy no coOCMOAHUI0 OMOENbHbIX U008 U dKkocucmem. OCcHoBbl
IKopeadbunumayuu dKocucmem U Ccnocobvos 60pvOLL ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u Hazemubix 3KOCUCHEM.

JdeMoHcTpanuu

Tabmuupr u  cxembl:  «3arpsisHeHHe  atMoc(epb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpszHeHue 1ouBb», «llapHukoBbii  3ddexT», «Ocobo
OXpaHsEeMbI€ IPUPOTHBIE TEPPUTOPUNY, «MOJEIN yIpaBIAIEMOr0 MUPAY.

O6opynoBanue: ¢doTorpaguu OXpaHsSEMbIX PACTCHHM M KUBOTHBIX KpacHoit
kHuru Poccutickon ®@enepanuu, KpacHOW KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHS
oOyyYarolmuMuCs TMPOrpaMM CpeaHero oOuiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOrpaMMBbl IO OUOJIOTUU
BBIJICJICHBI CIIEIYIONINE COCTABIISIOIINE: OCO3HAHWE OOYyYarOIMMUCS POCCUICKON
IPAXKIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENEHUI0, Hamuyue Mmomusayuu K OOydeHHIO  Ouoioruw,
yeleHanpaeienHoe passumue BHYTPEHHUX YOEXKICHUH JMYHOCTH HAa OCHOBE
KIJIFOUEBBIX IIEHHOCTEW M MCTOPHUYECKUX TPAIUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHMUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTA 1IEHHOCTHO-CMBICTIOBBIMU YCTAHOBKAMH, HPUCYIIUMH CHUCTEME
OMONIOrMYECKOTO  O0pa30BaHUA, Haauuue NPABOCO3HAHUS  DKOJIOTHUECKON
KYJbTYPbl, CHOCOOHOCMU CMA8ums eI U CTPOUTH KU3HEHHBIC TIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUSI TPOTPaMMBbI 110 OMOJIOTUU JOCTUTAKOTCS
B EIUHCTBE Y4YEOHOM M BOCHHUTATEIBHON JESITEIHBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUHUCKUMU COLIMOKYJIbTYPHBIMU, UICTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS, CAMOBOCIUTAHUA M
CaMOpa3BUTHUS, PA3BUTHS BHYTPEHHEN TMO3UUMU JIMYHOCTH, NATPUOTH3MA U
YBaXKEHHS K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TPyAa U CTApUIEMY IMOKOJIECHHUIO,
B3aMMHOTO YBa)KCHHUS, OEpPEKHOTO OTHOIICHUS K KYJIbTYpPHOMY HACIEAUIO |
TPpAAULIMSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoae U
OKPYIKaIOIIEn Cpee.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUA YyueOHOro mpeamera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW MO3UIUEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
OTBbITA W OIbITA ACATEILHOCTH B MPOIIECCE peaau3allid OCHOBHBIX HaIlpaBJICHUIM
BOCITUTATEJIBHOW JIESTENIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:xaaHCKOr0 BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMH 00YUaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEW, YBa)KCHUE
3aKOHA M MPaBONOPSIAKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM [IEITEIBHOCTH TIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEUICHUHU Y4YEOHBIX U MO3HABATEJbHBIX 3aJ/1ay, BHIIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATH B CBOMX JEHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIIOJIEH C pa3sHBIMHU YOXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX M HCCIEAOBATEILCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB TMPU OOCYXKJICHUU CHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU IPaXIaHCKON UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAYy, UYyBCTBA OTBETCTBEHHOCTH IIE€pe.l
Ponunou, ropmoctu 3a CcBOM Kpau, CBOW PoawHy, CBOM SI3bIK U KYJBTYDY,
IPOILJIOE U HACTOSLIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

EHHOCTHOE OTHOUIEHUE K MIPUPOJHOMY HACIEIUIO U TAaMATHUKAM MPUPOJIBI,
NOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAaHOBJICHHUE W
pa3BUTHE OWOJOTUH, TOHMMAaHUS 3HAYEHUs OWOJIOTMM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 O0IIECTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKE€HHIO M 3amure OTedecTna,
OTBETCTBEHHOCTh 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAaHME JIYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O U MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJUTEISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:



ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl ICTETUKY OBITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUN;

MOHUMAaHUE YMOIIMOHATLHOTO BO3JCHCTBHUS KUBOW IPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPOKCHHIO B Pa3HBIX BHJIAaX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIISITH KAYECTBA TBOPUECKOW JTUIHOCTH;

5) ¢usuveckoro BocmuTaHHS, (POPMHUPOBAHUSI KYJILTYPbI 310POBbSI H
IMOLMOHAIBHOIO 0J1ar0NOJyYusi:

NOHMMaHUE W peanus3alus 370pOBOro U 0e30macHoro oOpasza >KU3HH
(3mopoBOE€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUI U HOPM,
cOalaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, pEryJsipHas Quanyeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHUS K
COOCTBEHHOMY (DPM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHUE TEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUJIEKTHBHOTO
0€30TMacHOT0 MOBEICHUS B CUTYAIUSX, YTPOKAIOMINX 37J0OPOBBIO U KU3HU JIFOICH;

OCO3HAHHE TOCIEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIYCK (YHOTPEOICHHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTH K TPYZY, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYI0IIO0HE;

TOTOBHOCTh K AKTHUBHOM JI€ATEITbHOCTH TEXHOJOTHYECKOM M COLMaIbHOM
HAIPABJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JIEATEIbHOCTD;

MHTEpEC K Pa3IUyHbIM cepaM npodhecCHOHANbHONU ACSTENBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccud #  Pean30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOTr0 BOCIIUTAHUSA:

HKOJIOTUYECKH II€JIeCO00pa3HOe OTHOIICHWE K MPHUPOJE KaK HMCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTHYCCKOH KYJNBTYpBI: TMPHOOPETECHUE OIbITa
IUTAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPY KaIoIlel Cpeibl;

OCO3HAaHHME TJI00aJBLHOTO XapakTepa JKOJIOTMUECKHX MpoOJjeM M IMyTed uX
pEIICHHS;

CIIOCOOHOCTh HWCIIOJIB30BaTh MpUOOpETaeMble MpPH HU3YYECHUU OHOJIOTHH
3HaHHWST W yMEHHUS TIPU PEIICHUH TMPOOJieM, CBSI3aHHBIX C PAIMOHAJIHHBIM
MPUPOJONIOIB30BaHUEM  (COONIOZICHNE  TPaBWJI  TIOBEACHHWS B MPHUPOJIE,



HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCUCTEMAX, OXpaHy BUJOB,
AKOCUCTEM, Orochephr);

AKTUBHOE HEMNPUITHUE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYKaKOUIEH
MPUPOIHON Cpelie, YMEHHE MPOrHO3MPOBATH HEOJArONMPHUSATHBIE 3KOJIOTMYECKHUE
MOCJIE/ICTBUS MPENPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATh UX;

HaJIM4Me PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHUS, YIKOJIOTHYECKON KYJIbTYpHI,
OmbITa NEATEIbHOCTH AKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABAaTEJIbHOW, KOMMYHHKAaTUBHON M COLUAIBHOU
NPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOU AEATEIbHOCTH IKOJIOTHYECKOM
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOIIECTBEHHOW NMPAKTHKH, OCHOBAHHOI'O Ha JHAJIOre
KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHUTATENIbCKOM KYJbTYpbl KakK CpEICTBa
B3aUMOJICUCTBUS MEXY JIIOAbMU U MIO3HAHUS MUPA;

MOHUMaHUE CclneuuPuKd OHOJIOTUM Kak HayKd, OCO3HaHUs €€ pOojau B
(GOpMHpPOBaHUM PALMOHATBHOTO HAYYHOTO MBIIIJIEHUS, CO3[aHUU IIEJIOCTHOTO
Npe/ICTaBIeHUs 00 OKpY)KalolIeM MHUpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKa U
oOlIecTBa, B IMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M pEeIIeHUH NpodsieM
COXpaHEHUS IPUPOIHOTO PAaBHOBECHS,

yOEeXKAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHOM LMBHIN3ALIUU:
o0ecrieyeHus: HOBOTO YpPOBHSI Pa3BUTHS MEIULUHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pelIaTh PECcypCHble  MPOOJEMBI  Pa3BUTHS
YeJI0BEUeCTBa, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX KOJOTUYECKUX MPOoOIeM U
o0ecrieyeHusi MepexoJa K  YCTOMUYMBOMY  Pa3BUTHIO,  PaIlOHATBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUHM OHMOJOTMYECKUX 3HAHMM B LEIAX
MOBBIIICHUST OOIIE  KyJbTYphl, €CTECTBEHHO-HAy4HOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPaMOTHOCTH OOydaroImuxcs, GopMHUpyeMO
IpU U3yYEHUU OUOJIOTHH;

NOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, UCHOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4aeMble 3HAaHUSA JUIsl aHaIW3a MU
OOBSICHEHMSI SIBJICHUM OKpPY’KAIOIIEr0o MUpPa M MPOUCXOASIIMX B HEM M3MEHEHU,
yMeHHE JefaTh OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJbI0 NOJY4YEHHSI IOCTOBEPHBIX BBIBOJIOB;



CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUA IS
pelIeHus Npo0JIeM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIENA0BATENBCKYIO IESITENBHOCT MHANBUAYAJIBHO U B TPYIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEepPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUU MO OMOJOTUU B
COOTBETCTBHUHU C KU3HEHHBIMH MTOTPEOHOCTAMMU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMble 1711 (OPMUPOBAHUS MHMPOBO33PEHUS OO0yYaronIuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYUHbIE TMOHSTHS, OTPaKarolIue
I[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa H CHeUUPUKY METOJO0B TO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIUsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBaHUE,  HAONIOJICHWE, U3MEpPEHHe, OKCIEPUMEHT U  JApyrue);
yHHUBEpCaJbHble Yy4eOHbIE JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHUKATHUBHBIC,
PETYJISTUBHBIE), o0ecreynBaroIne (opMupoBaHue (yHKUIHOHATBHOU
ITPaMOTHOCTH ¥ COIMANIBHONH KOMIETCHIMH OOYYaroIIUXCs; CHOCOOHOCTB
o0yJaronmxcs UCTIOJIH30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHWS W YHUBEpCAJIbHbIE yueOHBIE JEHUCTBUSA B
MO3HABATEIHLHON M COLUATBLHOMN MPaKTHKE.

B pesynprate wu3yueHus OMOJNIOTMM Ha YpOBHE CpEIHEro OOIIero
oOpa3zoBaHus y oOywatomierocs OyayT chOpPMHpPOBaHBI TO3HABATEIbHBIC
YHUBEpCaIbHbIC YUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHbBIC
JCUCTBUS, PETYISITUBHBIE YHHUBEPCAJIbHbIE Yy4YeOHBIE JEWUCTBHS, COBMECTHAs
JeSITEeNbHOCTb.

MetanpeaMeTHble pe3yibTaTbl OCBOCHHSI MPOTPaMMbl CPETHETO OOIIEro
00pa30BaHMsI TOJKHBI OTPAXKATD:

Oguajenue YHHBepPCAJbHBIMU Y4eOHBIMU MO3HABATEJIbHBIMHU
AefCTBUSIMM:

1) 0a30Bble JJOrUYecCKHe IelCTBHS:

CaMOCTOSITENFHO  (OPMYNIHPOBaTh W aKTyalM3HpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHWU 3HAHUM TPUEMBI JIOTMYECKOTO MBIIUICHHUS
(amanm3a, cUHTE3a, CpaBHEHHMS, KiIacCUpUKaAIIU, 000OIIEHUS ), pAaCKPbIBATh CMBICT



OMOJOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepPHbIEC NMPU3HAKH, YCTAaHABIHBATDH
CBSI3M C JIPYTUMH MOHATUSAMH);

ONpENENATh LEIU JeATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH UX
JOCTUXKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIIBHOCTU C IOCTABICHHBIMU LEISIMU;

MCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObSICHEHUS (DAKTOB U SIBJICHUI
YKUBOM IIPUPOJBI,

CTPOUTH JIOTUYECKHE PacCyKIeHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIC, TIO
aHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B PacCMaTpPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHSTH CXEMHO-MO/ICJIbHBIE cpexcTtBa  JUIsl  IIPEACTABIICHHUS
CYLIECTBEHHBIX CBS3€H M OTHOIIEHHWN B M3ydaeMbIX OMOJIOTHYECKUX OOBEKTaxX, a
TaK)K€  NPOTUBOPEUMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHUs MPOOJIEMBbl ¢ YUETOM aHAIM3a UMEIOUINXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ICSITEIbHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTAaTOB
LM, OLIEHUBATh PUCKHU MOCIEACTBUMN JAEATENbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHSX  peajbHOro,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaATh KPEATUBHOE MBIILJICHUE TIPU PEUICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HCCIIe0BaATEIbCKUE 1eHCTBHS:

BJIa/IETh HaBbIKAMU y4€OHO-HCCIIEI0BATENbCKON U MMPOEKTHOM AESITEIbHOCTH,
HAaBBIKAMHM  paspenieHusi MpoOJieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IOMCKY METOA0B PEIEHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PaA3JIMYHbIE BUJbl JIECATEIBHOCTH M0 IOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpETalHH, MNPeoOpa3OBaHUI0 MU TNPUMEHEHHIO B YYEOHBIX
CUTYalIMsIX, B TOM YHCJIE€ IPU CO3/IaHUH YUEOHBIX M COLMATIbHBIX TPOEKTOB;

(bopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOU
JESTENbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh [IPUYMHHO-CJICICTBEHHBIC CBSI3W U aKTyallM3MpOBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUThb APTYMEHTHI Ui JIOKAa3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBAaTh IIOJIYYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;



JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPHOOPETEHHBIN OTIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHBIN TOUCK MEpeHoca CPEACTB M CIOCcO00B
nercTBUS B MPOGECCUOHATIBHYIO CPEy;

YMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEIbHYIO U MPAKTUYECKYIO0 00IacTu
KHU3HEACATEIHLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIE UJEH, MpEUIaraTh OpUTMHAIBHBIE MOAXOAbl U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ unpopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHUKAX WH(POpMAINH (TEKCTE Y4EeOHOTO
mocoOus, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJOTUYECKUX CIOBapsSX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHETE), aHAIM3UPOBATH
HH()OPMAITUIO PA3TMYHBIX BUIOB U ()OPM TPEICTABICHUS, KPUTHICCKU OICHUBATH
€€ IOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTD;

(GhOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPH TIOUCKE |
otbope Ouosornueckoi uHMOpMaluK, HEOOXOAUMOM JJIsl BHIMOJHEHUSI YUY€OHBIX
3amad;

MpUOOpETaTh OIBIT MCIOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BbIOMpATh  ONTUMANbHYIO  GOpMYy  MpPEACTaBICHUS
ouonornyeckon uHbopmaluu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Npu paboTe C
Owonornyeckol HWHPOPMANUEH: TPUMEHATh XUMHYECKHE, (U3UYECKUE W
MaTeMaTHYeCKUe 3HAKH U CUMBOIIBI, (hopmyibl, aO0peBHaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W TPeoOpa3oBhIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPENICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HaBBIKAMH  pacloO3HaBaHWS W 3aIIUTHl  WH(OpMaIuwy,
nH(}OpMAITMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBiaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATUBHBIMU AeCTBUAMM:

1) oOmenme:

OCYUIIECTBISATH KOMMYHUKAIIMK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOT€ WM TUCKYCCHUU TIO CYIIECTBY OOCYXJaaeMou TeMbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeiaraeMoi
3a/layd, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMNA JPYTHUX yYaCTHUKOB
Jyanora Wid JUCKYCCUN);



pacmno3HaBaTh HeBepOajdbHBIE CpeICTBA OOIICHUS, ITOHUMAaTh 3HAYCHUE
COIMAJTBHBIX 3HAKOB, MPEANOCHIIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlui,
YMETbh CMSITYATh KOH(DJIUKTHI U BECTU MEPETOBOPHIL;

BJIQJICTh PA3JIUYHBIMU CIIOCOOaMU OOIIECHUS U B3aUMOJCHCTBUS, TOHUMATH
HaMEPEHUS IPYTHUX JIIOJIeH, MPOSBIISITh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPPEKTHOU popMme HopMyaupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO HM3JIAraTb CBOK) TOYKY 3PEHHUSA C HCMOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHas AesITeJIbHOCTD:

MIOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYAIbHOU
paboThI IPH pelIeHUH OUOJIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMPATh TEMATHKy M METOJBI COBMECTHBIX MEHUCTBHHA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaKJI0r0 YWICHA KOJIJIEKTUBA;

MPUHUMATh  I€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOpPJIMHUPOBATh ACHUCTBUA MO €€ [OCTHXKEHUIO: COCTAaBIIAThH IUIAH JACHCTBUU,
pacrpenensaTh pojid C Y4€TOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHJbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

OpeayiaraTb HOBBIE TIPOEKThI, OLEHHUBaTh HAEU C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEJICHHE B Pa3IUYHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPYECTBO M BOOOpaKeHNE, ObITh MHUIIUATHBHBIM.

OBJaieHne YHMBEPCATbHBIMY PEryJIATHBHBIMU AeHCTBUSIMH:

1) camoopranusaums:

WCIIOJB30BaTh OWOJOTMYECKUE 3HAHWS [IJIs BBISBICHUS MPOOJIeM U HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BHIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHWU 1I€JIEBbIE W CMBICIOBbBIC
YCTAHOBKH B CBOMX JCHCTBUSIX W IMOCTYIIKaX IO OTHOIIEHHUIO K KUBOU MPHUPOJIE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO0 OKPYKAIOIIMX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEIIBHYIO NIEATEIIBHOCTD, BBISBISATH
npo0sieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/lauyu B 00pa30BaTEIbHOM
NESATEIbHOCTU U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOATENFHO COCTABJISITH IUJIaH PEIICHUs TpodsieMbl ¢ Yy4€ToM
HMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHMIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;



JeNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATh IPHUOOPETEHHBIN OIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIMPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHMUM, MOCTOSHHO TOBBILIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTUBBHI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIa/JI€Th  HaBbIKAMU  [IO3HABAaTEJbHOM  pediekcuu Kak  OCO3HaHUs
COBEpLIAEMBIX JEUCTBUA M MBICIMTEIBbHBIX IPOLECCOB, HX pPE3yJbTaTOB W
OCHOBaHUI, MCNOJb30BaTh MPUEMBI pedIieKCUM ISl OLICHKH CUTyalluu, BbIOOpa
BEPHOI'O PELICHHS;

YMEThb OILICHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HUX
CHIDKEHHIO;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX [pPU AHAIU3E PE3YJIbTATOB
NEATEIBbHOCTH;

3) npuHsATHE ce0s U APYTUX:

IPUHUMATh ce0s, TOHUMasl CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMAaTh MOTHBBI M AapryMEHTBl JAPYIMX IIPU aHAJu3€ pPe3yJIbTaTOB
NEeSATENBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATH CIIOCOOHOCTH IOHUMATh MUP € TO3UIMH JPYTrOro 4eJoBeKa.
HNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIle pe3yabTaThl OCBOEHHUSI COJIEPXKAHUS Y4eOHOTO TMpeaMeTra
«buonorusiy Ha yrayOJaEéHHOM YpOBHE OPHEHTHPOBAHbI Ha OOECIEYeHHE
npodpuiabHOrOo  00yueHus  oOywaromuxcs  Ouojmormr. OHHM  BKJIIOYAIOT:
cnenupuyeckue s OMOJIOTUM HAYyYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETALMH U MPEeoOpa30BaHUIO 3HAHWM, BUJBI JACATEIBHOCTU TIO
MOJIYYCHHUIO HOBBIX 3HAHUU U WX MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX, a TAKKE B
pEaNbHBIX XKU3HEHHBIX CUTyarusaxX. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI 10
rojiaM U3y4eHusl.

[IpenmeTHBIC pE3yNbTaThl OCBOSHUs ydeOHOTO mpenmera «buomorus» B 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ U POJU OUOJIOTUU B CHUCTEME
€CTEeCTBEHHBIX HayK, B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
MMO3HAHWUU  3aKOHOB TPUPOJBI U  peIIeHHH TpobjieM  parmoHaIbHOTO



MIPUPOJIOTIONB30BAHUS, O BKJIaJE€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
0100 uN;

BJIQJICHUE CHUCTEMOM OWOJIOrMYECKUX 3HAHUM, KOTOpas  BKIJIIOYAET:
OCHOBOTOJIaralIre OUOJIOTHYECKUE TEPMUHBI W TOHATHS (KU3Hb, KJIETKa,
OpraHu3M, MeTaboiu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(knerounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacieAcTBeHHocT T. Moprana), ydenus (H. 1. BaBwioBa — o meHTpax
MHOTOOOpa3usi ¥ TMPOUCXOXKACHUS  KYJIbTYpHBIX  PACTEHM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO MOKOJEHUS, PACIICIIICHUS, YACTOTHI TaMeT,
He3aBUCUMOro HacieaoBaHus [. MeHaens, TOMOJOTHUYECKUX PAIOB B
HACJIEICTBEHHOMN U3MEHYMBOCTH H. . Basunoga), MIPUHLIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAMU HAyYHOTO TMO3HAHUS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHUE,
HaOJII0/IeHKE, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE NTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpraHOB pAaCTEHWH, >XUBOTHBIX, YEJIOBEKa, IIPOLIECCOB KU3HEAEITEIbHOCTH,
IPOTEKAIONIMX B OpPraHU3Max PACTeHH, >KMBOTHBIX M 4YEJIOBEKa, OMOJIOTHYECKUX
MPOIIECCOB: OOMEHa BelIecTB (MeTabonIn3M), TMPEeBpAIEHUsT SHEPTUU, OPOKEHUS,
aBTOTPO(GHOTO U TeTepoTPOGHOTO TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MEW03a, TaMeTOTeHe3a, IMOPUOTEeHE3a, TOCTIMOPHUOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUSI,  WHJIUBUAYAIIBHOTO  pPa3BUTUSL  OpraHu3Ma  (OHTOIE€HE3a),
B3aMMO/ICHCTBUS TEHOB, T€TEPO3UCA, UCKYCCTBEHHOI'O 0TOO0PA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEXKIy OPraHOUJIaMH KJIETKU U HX
(YHKIUSMH, CTPOCHHUEM KJIIETOK pa3HbIX TKaHEW M HUX (PYHKUUSIMHU, MEKIY
OopraHamMM M CHUCTEMaMH OpPraHOB y pAacCTEHUM, >KUBOTHBIX W 4YEJIOBEKA M HX
(YHKIUSAMM, MEXKJY CHUCTEMaMH OpPraHOB W MX (PYHKUUSIMH, MEXIY >STarnamu
oOMEeHa BENIECTB, ATarlaMu KJIETOYHOIO IIUKJIA U KU3HEHHBIX [IUKIJIOB OPraHU3MOB,
ATanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM U (EHOTUIIOM, (PEHOTUIIOM U
(hakTopamMu cpeapl OOUTAHNS,

YMEHHE BBISIBISATh OTJIMYMTEIIbHBIE MPU3HAKHU JKUBBIX CUCTEM, B TOM YHCIIE
pPacCTEHHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JUIsl JI0Ka3aTelbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;



yMEHHUE penaTh OMOJIOTUIECKUE 3a/1a9H, BBISBIATH MPUYUHHO-CIICJCTBEHHBIC
CBSI3M MEXIY UCCIIEyEMbIMU OMOIOTMYECKUMU MTPOLIECCAMU U SIBIICHUSIMU, J€TaTh
BBIBOIBI I TPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyIbTATOB;

YMEHHUE BBINOJIHATh JTAOOPATOPHBIE M MPAKTUYECKUE paldOThI, COONIOAATH
MpaBuiia pu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3BI, IMPOBEPITh WX OKCICPUMCHTAILHBIMU
cpenctBamMu, GOpMYIUpPYs 1eJb KCCIEIOBaHUS, aHAJTU3UPOBATH IOIYUYEHHBIE
pE3yNbTaThl U AeNIaTh BHIBObL;

yMEHHUE Y4YacTBOBaTh B y4eOHO-HMCCIIEIOBATEILCKON paboTe 1Mo OMOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIECTB, W
nyOJWYHO  TPEACTaBIATH  MOJYYCHHBIC  pe3yJbTaThl Ha  YUYCHUYECKUX
KOH(epeHInsX;

YMEHHE OIICHWBATh OJTUYECKHUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
obmactu  Ouomormu ¥ MEAWIHMHBI  (KJIOHMPOBAHHWE,  HCKYCCTBEHHOE
OILUIOZIOTBOPEHUE, HAMPABIEHHOE H3MEHEHHE I'€HOMa M CO3[aHUE TPAHCTE€HHBIX
OpraHu3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIM BBIOOp Oyayuiedl mpodeccruoHanbHOR
JeATeILHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJOTUM, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBa, MUIEBON MPOMBIIIJIEHHOCTH, YIrayOJsTh MO3HABATEIbHBIM
MHTEpPEC, HANIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH Mpodeccuu u
POJOJKEHNE OMOJOTHYECKOTO O00pa3oBaHUS B  OpPraHU3ALMIX CPEIHETrO
po(eCCUOHALHOTO U BHICIIIETO 00pa30BaHUsI.

[IpeameTHBIC pe3yNbTaThl OCBOEHUs yueOHOro npeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPAXKATh:

cOpPMUPOBAHHOCTh 3HAHUW O MECT€ U pOJU OHOJIIOTUH B CHUCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHMU COBPEMEHHOH €CTECTBEHHO-HAyYHOMN
KapTUHBI MHpaA, B IMO3HAHWHM 3aKOHOB TPHPOABI M PEIICHHH HSKOJIOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TakKe B PEHIEHMH BONPOCOB PalMOHAIBHOTO
MIPUPOIOTNIOIL30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOT'O OTHOIICHHS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OUOJIOTUY;

YMEHHUE BIIAJIETh CHCTEMOW OMOJOTHYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTpEJeNICHUs] W TOHMMAHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OHOJIOTHYECKUX
TEPMUHOB W TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OUOIOTHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHS IBOJIOIMH), YICHUS
(A. H. CeBepuioBa — 0 myTsX U HampaBieHUsX 3Boionuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHYecKkoro paBHoBecus k. Xapam m B. BaiinGepra,
3apoapiieBoro cxoacrBa K. M. boapa), mpaBuna (Muammyma FO. JluOuxa,



AKOJIOTMYECKON NHUpaMuJibl 3HEPruM), rumnores3bl (runoreza «vupa PHK» V.
['unGepra);

yMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAaMH  HAyYHOTO  TO3HAHWUS,
HCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIETOBAHMIX KUBBIX OOBEKTOB M SKOCHUCTEM
(omucanue, u3MepeHue, HaONI0JeHHEe, AIKCIEPUMEHT), CIIOCOOaMH BBISIBICHUS U
OLICHKH aHTPOIOTEHHBIX U3MEHEHUI B MPUPOJIE;

YMEHHME BBIJCIATh CYIIECTBEHHbIE IPU3HAKU: BUJOB, OHOI€OICHO30B,
HKOCUCTEM M Ouocdepbl, CTAOMIM3UPYIOLIET0, ABMXKYIIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOTO otbopa, aJIJIONIaTPUYECKOT O u CUMIaTPUYECKOTO
BUJI000pa30BaHus, BIUSHUS JIBWKYIIUX CUJI BOJIIOLMU Ha T€HOPOH] MOMYJISIUH,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHMsl, YepeloBaHus HalpaBiIeHU
HBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B 3KOCUCTEMAX;

YMEHHE YCTaHaBIMBATh B3aUMOCBSI3M MEXAY MPOILECCAMH 3BOJIIOIUH,
ABMDKYIIMMH CUJIAMH AHTPOINOTEHE3a, KOMIIOHEHTAMH Pa3jIMYHbIX IKOCHCTEM U
MPHUCTIOCOOICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBISIBIATH  OTJIMYUTENIbHBIE  TPU3HAKH  KHUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BHUJIOB K cpelle OOMTaHMs, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBsI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
aHTPONOI'€HHBIX U3MEHEHUN B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHME HCIOJb30BaTh COOTBETCTBYIOLUE APIYMEHThI, OHMOJIOIMUYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUIsI JOKA3aTEJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpeibl OOUTaHUs, €TUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHs] MHOroo0pasusi BHUJOB U
HKOCHCTEM KaK YCJIOBHSI COCYLIECTBOBAHUS MIPUPOIBI U YEIOBEUYECTBA,

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4t, BBISBISATH TPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyEMbIMU OMOIOTMYECKUMU MTPOLIECCAMU U SIBIICHUSIMU, J€TaTh
BBIBOJIbI M TPOTHO3BI HA OCHOBAHHH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE M MPAKTUYECKUE PaldOThI, COONIOAATH
npaBuia npu padbore ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, TMPOBEPATh WX OSKCIEPUMEHTAIHLHBIMU
cpeacTBamMu, (GopMyJIupys LE€db HCCIEJOBAHMS, AaHAJIU3UPOBATH IOJIyYECHHBIE
pe3yJIbTaThl U AENaTh BbIBOJBL;

YMEHHME Yy4yacTBOBaTb B y4e€OHO-HCCIIENOBATENbCKONM paboTe Mo OMOIOoruu,
HKOJIOTUHM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJBbHBIX HAy4YHBIX OOLIECTB, U
nyOJIMYHO  NPEACTAaBIATH  MOJIYYEHHbIE  pe3yJibTaThl HAa  YYEHHMUYECKUX
KOH(epeHInsX;



YMEHHUE OLEHNBATh TMIOTE3bl M TEOPUH O IIPOUCXOKIECHUU KU3HU, YEIIOBEKA
¥ YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUIX U CIOCO0aX MPeIoTBPAILCHUS
r100aIbHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYILIECTBIATh OCO3HAHHBIM BBIOOp Oyayuiedl mpodeccruoHanbHOR
JEeSTENbHOCTH B 00JaCTH OMOJIOTUH, SKOJIOTUH, TPUPOAOIIOIb30BAHUS, METULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUM, CEIBCKOIO XO3SHCTBA, MHUIIEBOU
IPOMBILUIEHHOCTH, YIVIyOJIATh I103HABaTEbHBIA MHTEPEC, HANpPaABICHHBIA Ha
OCO3HAaHHBIM  BBIOOp  COOTBETCTBYIOIIEW  Mpodeccun U MPOJOJIKEHHUE
OMOJIOrMYECKOro 00pa3oBaHusl B OPraHU3ALMSIX CPEAHEr0 MPOPECCHOHATBHOIO U
BBICIIIET0 0Opa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuecTBo 9acoB
Ne HaunmenoBanue pasjaenoB DJIeKTPOHHBIE (HU(POBHIE)
KonTpoubn IIpakTHyeck
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYpPChI
ble padoThI ue padoTbl
POIII Buonorus - Poccuiickas
1 buoinorus kak Hayka 1
3J1eKTPOHHag 1ikoa (resh.edu.ru)
) JKuBbIe cuCTEMBI U HX ) POIII Buonorus - Poccuiickas
U3YUYECHUE 37eKTPOHHAd I11Kosa (resh.edu.ru)
Buonorus - Poccuiickas 3/1eKTpOHHAs
3 buomnorns kaeTkn 2 0.5 mkoJa (resh.edu.ru)
4 XuMuyecKasi Oprauu3arus 10 1 1 POIII Buonorus - Poccutickas
KJIETKU 3/1IeKTpOHHas 11Kona (resh.edu.ru)
5 CtpoeHue u GyHKIUH 2 ) POII Buosnorus - Poccuiickast
KJICTKH 3/IeKTPOHHAag 11KoJa (resh.edu.ru)
OOMeH BEIIECTB U 5
POIII Buosnorug - Poccuiickas
6 [IPEBPAILCHUE DHEPTUU B 9 1
3JIeKTPOHHAg 11Koja (resh.edu.ru)
KJIETKE
HacnencTteennas .
POIII Buosnorug - Poccuiickas
7 uHpOopManus U 9 0.5
. 3JIeKTPOHHAg 11Koja (resh.edu.ru)
peanu3anus €€ B KJIETKE
. POIII Buonorus - Poccuiickas
8 JKU3HEHHEIN IUKIT KIETKHA 6 0.5 1
DJIeKTOHHas 1Kona (resh.edu.ru) |
9 CrtpoeHure u pyHKINH 17 15 POIII Buonorust - Poccuiickas

OpraHnu3mMoB

37IeKTPOHHAd I11Kosa (resh.edu.ru)



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

Pasmuoxenue u Pa3BUTHC

POIII Buonorus - Poccuiickas

10 8 1.5
OpraHu3MOB 3/IeKTPOHHAsA WKoja (resh.edu.ru)
I'enernka — Hayka o
1 HACJIENCTBEHHOCTHU U 5 0.5 POIII Buonorus - Poccuiickas
U3MEHYMBOCTH ' 3/IeKTPOHHad 1iKoJa (resh.edu.ru)
OpraHU3MOB
12 3aKOHOMEPHOCTHU 10 1 1 POIII Buosorus - Poccuiickast
HAaCJIeICTBEHHOCTH 3JIEKTPOHHAd 1mKoJa (resh.edu.ru)
13 3aKOHOMEPHOCTH 6 1 POII Buosnorus - Poccuiickast
U3MEHUYUBOCTH 3JIEKTPOHHAd 11KoJa (resh.edu.ru)
PO1III Buonorus - Poccutickas
14 I'eneTnka uenoBeka 5 0.5
371eKTpOHHag mKkoa (resh.edu.ru)
POIII Buonorus - Poccuiickas
15 Cenexuusi OpraHu3MoB 4 1
3/IeKTPOHHAad 1mKoJa (resh.edu.ru)
16 buorexnonorud n 4 PO Buonorus - Poccutickas
CUHTETHYECKasT OMOJIOTHS 3/IeKTPOHHAad 1iKoJja (resh.edu.ru)
PDO1II Buonorus - Poccutickas
17 PeszepBHoe Bpemst 1
DJIeKTOHHas 1Kona (resh.edu.ru) |
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KVIACC

KosmnuecTBo yacos
Ne HaunmenoBanue pasjaenoB DJIeKTPOHHBIE (HM(pPOBbIE)
KonTtpoubsn IIpakTHYeck
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
ble padoThI ue padboTbl

3apokJeHUE U pa3BUTHE
BOIOLHOHHBIX POIII Buonorus - Poccuiickas

1 e — 4 3/IeKTDOHHas 11KoJa (resh.edu.ru)
ouonoruu

) MukposBontonus u eé 14 | ) PO Buonorus - Poccuiickast
pe3yabTaThl 3/1eKTPOHHas 1ikosa (resh.edu.ru)

3 MakposBosronus 1 e€ 6 PO Buosnorus - Poccuiickast
pE3yJIbTaThI 3/1eKTDOHHAs 1iKoJa (resh.edu.ru)

4 IIpoucxoxnenue u 15 15 PO Buosnorus - Poccuiickast
pa3BUTHE KU3HU Ha 3emJie 3/1eKTPOHHas 1iKoJa (resh.edu.ru)

5 [TpoucxoxaeHue yenoBeka 10 1 1 POIII Buosorus - Poccuiickas
— aHTPOIIOTEHES 3JIeKTDOHHas 11KoJa (resh.edu.ru)
DKOJIOTHS — HayKa O
B3aUMOOTHOUICHUSAX

6 OpPraHu3MOB U 3 0.5 PO Buosnorus - Poccuiickast
HAJOPraHU3MEHHbBIX 3/1eKTPOHHas 1iKoJa (resh.edu.ru)
CHCTEM C OKpY>Karolen
cpenou

7 OpraHusMmsl U cpea 9 15 POIII Buonorus - Poccuiickas
obuTaHus 3/1eKTpOHHas 1iKona (resh.edu.ru)

g DKOJIOTHsI BUJIOB U 9 0.5 POIII Buonorus - Poccuiickas
MIONYJISIIUN a/eKTpoHHas 1Kona (resh.edu.ru)



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

9 DKOJIOTHSA COOOIIECTB. 12 0.5 POIII Buonorus - Poccuiickas
DKOJIOTHYECKHUE CUCTEMBI ' 3/1eKTpOoHHas 11kona (resh.edu.ru)

10 buocdepa — rnodanbHas 6 POIII Buonorus - Poccuiickas
3KOCHUCTEMA 3/1eKTpoHHas 11kona (resh.edu.ru)

1 Yenosek U OKpyKaronas 6 PO Buonorus - Poccuiickast
cpena 371eKTpOHHag mkoJa (resh.edu.ru)

12 PesenBHOE BDEMS 3 PO Buonorus - Poccuiickas
p P 3/JIeKTDOHHas 11Koja (resh.edu.ru)
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https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/




HOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne

~

Tema ypoxka

KoanuyecTBo 4acoB

Bce
ro

KonTtpous
HbIe
padoThI

IIpakTH4yec
KHe
padoThI

Jlara
HU3Yy4YeH
us

DJICKTPOHHbBIE
uudposbie
o0pa3oBareb
HbIe pecypchl

Buomnorust kak KoMIIeKcHas
HayKa U KaK 4acTh
COBPEMEHHOTO O0IIIeCTBA

JKuBEIE CHCTEMEI U UX CBOMCTBA

YpoBHEBasE OpraHU3aIUsl KUBBIX
CUCTEM

Hcropust OTKpBITUS U U3YYECHUS
kietku. Knerounas teopus

Meroasl MOJIEKYJIAPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTrueckas padbora
«M3yueHue MeTo10B KJIETOYHOMN
ouonoruu (xpomarorpadus,
anekTpodopes,
nuddepeHraibHoe
nentpudyruposanue, [11IP)»

0.5




XUMHAYECKHUH COCTAB KJIETKU

MuHnepalibHbIE BEIIECTBA
KJIETKH, UX OMOJIOTHYECKasi POJIb

Opranuyeckue BEIiecTBa
KJIETKH — OCJIKH.
JlaGopaTtopHnas pabota
«O06HapyxeHHe OEITKOB ¢
MTOMOIIbIO KaYeCTBEHHBIX
peaKIui»

0.5

CpoiicTBa, KI1accupuKamms 1
GbyHKIMM O€IKOB

Opranuyeckue BEIecTBa
KJIETKU — YTJIEBObI

Opranuyeckue BEIecTBa
KIICTKU — JIMIIUABI

Konrponsnas padora Nel
"Bbuonorus xak Hayka"

Hyxkneunoseie kucnortsl. JIHK u
PHK. JIaboparopHas paboTta
«HccrnenoBanmne HyKIEHHOBBIX
KHCJIOT, BBIJICJICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5




Crpoenue u pyHkiuu ATO.

1
4 Hpyrue nykneo3uarpudocdars
(HTD)
1 Cexsenuposanue JJHK.
MeTo/1bl TeHOMUKHI
5 b
TPAHCKPHUIITOMUKH, IPOTEOMHKH
1 Meroasl CTPYKTYpHOM
6 OMOJIOTHH
1 Turmsl KIETOK.
7 [TpokapuoTnyeckas KieTka
CrpoeHue 3yKapuoTHYECKOM
1 kneTku. [Ipaktuueckas padota 0.5
8 «M3yueHne CBOMCTB KICTOYHON ’
MeMOpaHbD»
1 [ToBepXHOCTHBIN ammapar
9 KJIETKH
OnHoMeMOpaHHbIE OPraHOUIbI
) kneTku. [Ipaktnueckas padbora
0 «V3yuenue BUKEHUSA 0.5

HUTOILIa3MbI B paCTUTCIIBHBIX
KIJIICTKax»




[ToryaBTOHOMHBIE OPTaHOUIBI
KJIETKU: MUTOXOHJPUH,
wiactusl. JlabopaTopHas
pabota «HMccnenoBanue
IJ1a3MOJIM3a U JEIIa3MoIn3a B
PaCTUTEIBHBIX KIETKaX»

0.5

HememOpanHbie opraHouisi
KJIETKH

W N (NN

Crpoenue u QpyHKUIUU Aapa

CpaBHuTenbHas
XapaKTEPUCTHKA KIIETOK
sykapuort. JlaboparopHas
pabota «3y4yeHue cTpoeHUs
KJIETOK Pa3IuyHbIX
OpraHU3MOB)

0.5

ACCUMUIISITIVS ¥ TUCCUMHTSTIAS
— JIBE CTOPOHBI METa0OIU3Ma.
Tunsl oOMeHa BeIIecTB.
JlaGopaTtopHnas pabota
«M3yueHue kaTaauTUIeCKON
aKTUBHOCTU (pepMeHTOB (Ha
pUMepe aMuIiasbl WK
KaTaJasbl)»




DepMEHTATUBHBIN XapakTep
peakuuii KJIeTOYHOTO
metabonu3ma. JlaboparopHas

2 pabota «M3yuenue 0.5
6 (hepMEHTaTUBHOTO '
pacuieneHus NepoKCuIa
BOJIOPOJIAa B PACTUTEIIGHBIX H
JKUBOTHBIX KIJIETKaX)
2 benku-akTuBaTOpHI U OCIIKU-
7 UHTHOUTOPBI
2 ABTOTpOdHBIN THIT OOMEHa
8 BEIIECTB
2
dorocuHTE3
9
3 Xemocuntes. JlabopartopHas
0 pabota «CpaBHEHHE POLIECCOB 0.5
¢doTocuHTE3a U XEMOCHHTE32)
AHa’poOHbIe OpraHu3Mbl. Busl
3 opoxxenus. JlaboparopHas
1 pabota «CpaBHEHHE TPOLIECCOB
OpOXKEHHS U IBIXaHUSD»
3 AdpoOHBIE OPTaHU3MBI. DTaIlbI
2 AHEPreTHYECKOro oOMeHa




DHeprus MeMOpPaHHOTO

3 rpagueHTa nporoHoB. CUHTE3

3 AT®: pabora nporoHHoi ATD-
CUHTa3bl

3

4 Peaknuy MaTpU4HOTO CHHTE3a

3 TpaHckpunysa — MaTpUYHBIN

5 cunre3 PHK

3 n

6 Tpancnsauus u e€ sranbl
KonnpoBanue aMMHOKHUCIIOT.

7 Posb pubocom B GuocuHTE3€
Oenka

3 Opranuzanus renoma y

8 MPOKAPUOT U IYKAPUOT

3 MonekyspHble MEXaHU3MBbl

9 JKCIIPECCUU T'€HOB y JyKapHOT
Bupycbl — BHEKJIETOUHBIE

4 (OpPMBI KU3HU U O0JIUTaTHBIE

0 napasutsl. [Ipaktnueckas 0.5

pabota «Cozanue Moaen
BHpYyCa»




4 BupycHsle 3a00neBaHus
1 YeN0BeKa, )KUBOTHBIX, PACTCHHIA
HanorexHonoruu B 6uonoruu u
Menuimae Konrposnbhas pabora
" 0.5
2 Ne2 "Crpoenue u pyHKIUU
KJIETKH"
4 y
3 JKW3HEHHBIH UK KIIETKA
4 )
4 Marpuunsiii cuate3 JJHK
Xpomocomsbl. JlaboparopHas
5 pabota «3yuenue XxpoMmocom 0.5
Ha TOTOBBIX MUKpOTpenaparax»
4
6 Jlenenune KiIeTKU — MHUTO3.
Tunsl kietok. Kapuokunes u
nuToKuHe3. JlabopaTropHas
4 paborta «Habmronenue Mmuto3a B 0.5
7 KJIETKaX KOHYMKa KOpEeIIKa JyKa '
(Ha TOTOBBIX
MUKpOTIpenaparax)»
4 Perynsiuust >KM3HEHHOTO LIUKIA

KIJIICTOK




OpFaHI/IBM KaK €IMHOC 1 CJI0C

Tkanu pacrenuii. JlaboparopHas
pabota «M3yueHue TkaHei
pacTeHun»

0.5

TKaHM )KUBOTHBIX U YEJIOBEKA.
JlaGoparophas pabota
«M3ydeHne TKaHEN KUBOTHBIX»

0.5

Opranbl. CucTeMbl OpraHoB.
JlaGopaTopHnas pabota
«3yueHne opraHoB IIBETKOBOT'O
pacTeHus»

0.5

Omnopa Tena opraHu3MoB

I[BI/I)KGHI/IC OpTraHHU3MOB

WD D B [

IIuranne OpraHnu3mMoB

(o)

IIutanue MO3BOHOYHBIX
KHNBOTHBIX. HI/IH_ICBapI/ITCJ'ILHaH
CUCTEMA YCIIOBCKA

I[BIX&HI/IC OpTraHnu3MOB

I[BIX&HI/IC IIO3BOHOYHBIX
JKHUBOTHBIX U YCJIOBCKA

O W [0 W [Q WD

TpancnopT BewEeCcTB y
OpraHu3MOB




KpOBeHOCHaH CHUCTEMaA

6

0 MO3BOHOYHBIX KUBOTHBIX U
4eJI0BEKa

6

) Brigenenue y opraHu3smMoB

6

) 3amuTa y OpraHu3MoB

6

3 NMMmyHHas cucTemMa 4eoBeKa

6 PaznpaxxuMocThb u perynanus y

4 OpraHu3MOB

6 ['ymopanbHast perymismus u

5 HHJIOKPUHHAS CUCTEMa
JKUBOTHBIX U YETIOBEKA

6 ®opMbl pa3MHOKEHUS

6 OpPIraHHU3MOB

6

. [TonoBoe pa3mMHOKEHUE

6
Metio3

8
I"amerorenes. OOpazoBaHue U
pa3BUTHE TOJOBBIX KIETOK.

6 JlaGopaTtopHnas pabota 0.5

9 «M3yueHue cTpoeHHs MOTOBBIX '

KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»




I/IHI[I/IBI/II[yaJ'IBHOG pa3BUTHUC
OpTraHu3MOB — OHTOI'CHEC3

38.1(.]'[21,[[1(8. OpraHoB U TKaHEeH U3
3apOAbIIICBLIX JIUCTKOB

PocT 1 pa3BuTHE )KUBOTHBIX.
JlaGoparopHas pabota
«BbIsIBIICHUE TPU3HAKOB
CXOJCTBA 3apOAbIILIEH
MIO3BOHOYHBIX KUBOTHBIX»

0.5

PazMHoOeHMe U pa3BUTHE
pacrenwuii. JlaboparopHas
pabota «CTtpoeHue opraHoB
Pa3sMHOKEHUS BBICIIHX
pacTeHuN»

0.5

HcTopust CTaHOBJIEHUS U
pa3BUTHS TCHETHUKHU KaK HayKH.
OCHOBHBIE TIOHATHS U CUMBOJIBI
reneTuku. JlaboparopHas
pabota «/Ipo3zoduia kak 0ObEKT
TEHETHYECKUX MCCIICTOBAHMID)

0.5




3aKOHOMEPHOCTHU HACIICIOBAHUS
npu3HaKoB. MOHOTHOpUIHOE
ckpemuBanue. [Ipakruueckas
pabota "V3ydenue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS
y apo3oduier"

0.5

I_II/ITOHOFI/I‘IGCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOl"O CKp€HIIMBaHUA

AHanu3upyrolee cKpeuBaHue.

Hemnomnnaoe AOMUHHUPOBAHUC

JurnbpuaHoe cCKpemrBaHue.
ITpakTrueckas padbora
«M3y4eHnne pe3yapTaToB
JUTUOPUITHOTO CKPEIIUBAHUS Y
JIPO30(UITB»

0.5

[MuTonoruyeckue OCHOBBI
JUTUOPUTHOTO CKPELTUBAHUS




Kontponbhas padora Ne3
"OCHOBHBIE TTOHATUS T'€HETUKH'

[S—

CHGHHGHHOC HaCJICOJOBaHUC
IIPU3HAKOB

XpOMOCOMHasI TEOpHUsI
HACJIEICTBEHHOCTH

I'enetnka moia

S 00 |W o0 N X

I'eHOTHN Kak LIeNOCTHAsA
CUCTEMA

['eHeTyecknii KOHTPOIb
Pa3BUTHS PACTEHUM, JKUBOTHBIX
U YeJoBeKa

HN3MeHYnBOCTE IMIPHU3HAKOB.
Buasl 13MEHUYUBOCTH

~N 0| O\ &©

MonudukannonHas
A3MEHYUBOCTD

Bapuanyonsslii psan u
BapUallMOHHAsl KpUBasl.
JlaGopaTopHas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(DHUKAITIOHHOM
n3MeHunBocTH. [loctpoenue
BApUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»

0.5




I'eHoTHIMUECKas
M3MeHYNBOCTh. KOMOMHATHUBHAS
HU3MCHYHNBOCTD

MYTaHI/IOHHaﬂ N3MECHYUBOCTD.
[TpakTrueckas padbora
«MyTtanuu y apo30o¢uisl (Ha
rOTOBBIX MUKpPOIIpENaparax)»

0.5

3aKOHOMEPHOCTH
MYTaLMOHHOT'O MpoIiecca.
OnureHeTuka u 3MUTeHOMHUKA

I'eneTnka yemoBeka.
[IpakTruueckas padota
«CocTaBlicHUE U aHAJIN3
POAOCIOBHOMN

0.5

MeTtoabl MEIUITTHCKON
T€HETUKU

3HaueHNE MEIUIIMHCKON
T€HETUKHU B MPEJOTBPAILEHUU U
JIEYEHUHU T'€HETUYECKUX
3a00JIEBAaHUH YEIOBEKA




OCHOBHEBIE ITIOHATHUS CCJICKLINU.
JlaGopaTtopHnas pabota

2 «M3yueHue copToB KyJIbTYpPHBIX 0.5
pacTeHui U NOpoA TOMAIIHUX
JKUBOTHBIX»
Metoanl ceneKIMOHHON
9 pabotsl. JIaboparopHas paboTa 0
6 «M3yueHre METOI0B CEJIEKIIMU o
pacTEeHUIN
JIOCTHXKEHHS CeICKIINU
9 pacTeHuM U )KUBOTHBIX.
7 [Tpaktnueckas pabora
«IIpuBUBKa pacTEHUIN»
9 CoxpaHeHue, u3yueHue u
2 HCIIOJIb30BaHUE T€HETUUECKUX
pecypcos
brotexHonorus kak Hayka u
9 0TpacJib MPOU3BOJICTBA.
9 ITpakTnyeckas pabora

«M3ydeHnne 00BEKTOB
OMOTEXHOJIOTUNY

OCHOBHBIE HANPaBICHUS
CUHTETUYECKOU OUOJIOTUU

—_—0 = O O

XpOMOCOMHasl ¥ T€HHas
WHXEHEPUs




1
0
2

MGI[I/IHI/IHCKI/Ie OMOTEXHOJIOUH

OBILEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

2.5

13




11 KVIACC

UCKYCCTBEHHBIN 0TOOp

N KoanvecTBo yacoB
i DJICKTPOHHBIE
ara

n Konrtpoanb uudposbie
Tema ypoka Bce P IMpakTu4ec H3y4eH bp

/ HbIE o0pa3oBaTe/bH

ro KHe padoTpl | Hs

n padoTbI ble pecypchbl
OBoJTronMOHHas Teopus Y. i
JlapBuHa

) JIBHKYILE CHUIIBI SBOJIIOLIUU 1

BHU10B 110 Y. JlapBrHYy
Bopwba 3a cymecTBoBanme,
€CTECTBEHHbIN U 1

dopmMupoBaHue
CUHTETHUYECKON TEOPUU
HBOJIIOLIUU

DTarbl 3BOJIIOIUOHHOTO
npoIecca: MUKPOIBOJIIOIHUS U
MaKpPOAIBOITFOIHSI

[Tomymsiiust — sneMeHTapHas
€IMHNLA DBOJIIOLNH




3aK0H T€HETUUECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. Jlaboparopnas
pabota «BrisiBeHue
M3MEHYMBOCTHU y 0co0eit
OJTHOTO BUJIa»

0.5

DneMeHTapHbIe PaKTOPbI
HBOJIIOLIUH

Konrponsnas padora Nel
"3apoXKaeHuE U pa3BUTHE
3BOJIIOIIMOHHBIX
MpeACTaBICHUH B Oromorun”

10

Dddekr ocHoatens. Ipdexr
OyTBUIOYHOTO TOPJIBIIIKA

11

Murpauuu. M3onsuun
MOMYJIALMNA: reorpaduyueckas,
Oonomornyeckas

12

EcrecTBennsiit otO0p —
HATPABIISIOMIUH (aKTop
ABOJIIOLIUU

13

[TomoBoii 0TOOp




14

[IpucnocoGneHHOCTD
OpPraHHU3MOB KakK pe3yJbTaT
MUKPOIBOJTFOIUH.
JlaGopaTopHnas pabota
«M3ydenne apomopdo30B 1
WM0AJAITAlI y paCTEHUH U
KUBOTHBIX»

0.5

15

[Tpumepsl npucniocobIeHH y
OpPraHU3MOB:
MOp(OJIOTHUECKHE,
¢dbuznoIoruuecKue,
OHOXMMUYECKHE,
MIOBEJICHUECKHE.
JlaboparopHas paboTa
«[Ipucnocobnenus
OpPTaHU3MOB U UX
OTHOCHUTENbHAS
11eJIECO00PA3HOCTHY

0.5

16

Bupn, ero xpurepuu u
cTpykTypa. JlJabopaTopHas
pabora «CpaBHEHHUE BUIOB T10
MOP(}OIOTHIECKOMY
KPUTEPHUIO»

0.5

17

CtpyKTypa Buaa

18

Bunoo6pa3oBanue kak
PE3yNIbTaT MUKPOIBOJIIOINN




19

CBi13p MHUKPOSBOJJOIOWH U
OMMUACMHUOJIOTNN

20

Maxkpo3BotoIus.
ITaneoHTOTOrMYECKIE METOIBI
M3YYEHUS IBOJIOLUU

21

buoreorpaduyeckue MeTob!
W3YUYEHUS IBOJIIOLIUU

22

DOMOpuoNornuecKre u
CPaBHUTEIBHO-
MOP(}OTOTHUECKHUE METOIbI
W3YUYEHUS IBOJIIOIUU

23

MOJ'ICKy.TIHpHO-FeHeTI/I‘-ICCKI/Ie,
OMOXHUMHYECKUE U
MATEMAaTHYICCKHUEC MCTOAbI
HU3YYUCHUA 5BOJIIOLUA

24

OO6mme 3aKOHOMEPHOCTH
SBOJIIOIAHU

25

AnantuBHas paaudanys.
HepaBHOMepHOCTH TEMIIOB
SBOJIIOLIUU

26

Hayunbie runoTessl
MIPOUCXOXKICHUS KU3HU HA
3emie




27

IIOHay‘IHBIe npeaACTaBJICHUA O
3apOKACHUU KU3HU

28

OCHOBHBIE 3TaIbl
HGOpFaHH‘ICCKOﬁ 9BOJJIFOIIMH

29

I'nmoTessl 3apOKACHUA )KU3HU

30

Uctopus 3emnn u meToapbl €€
uzyuenus. JlaboparopHas
pabora «3ydyeHue u
OITMCaHUE MCKOIMaeMBbIX
OCTaTKOB JPEBHHUX
OpraHUu3MOB)

0.5

31

HauansHabie >Tansl
OpraHNYeCKOMN BOJIOIUU

32

OBOJIONMS 3YKapHOT

33

OCHOBHBIE 3TaIlbl IBOJIOLHU
PacTHTEIILHOTO MHPA.
I[TpakTuueckas padbora
«W3yuenune ocobeHHocTEl
CTPOCHHSI PACTECHHH Pa3HBIX
OT/ICIIOBY

0.5

34

OCHOBHBIE 3TAITbI 9BOJJIIOIIMH
KUBOTHOT'O MHpa




OBOJIIOLHNS JKUBOTHBIX.
[IpakTrueckas padbora

35| «M3yuenue ocobeHHOCTEH 0.5
CTPOEHHMSI T03BOHOYHBIX
KUBOTHBIX)»

36 Pa3Butue xu3Hu Ha 3emMiie 1o
3paM U IepuoiaM
MaccoBble BEIMUpPAHHS —

37 | >3KOJIOrMYECKHE KPU3ZUCHI
IIPOLLIIOrO

13 CoBpeMEeHHBIN 3KOJIOTMYECKUI
KpHU3HUC, €ro 0COOEHHOCTH

19 CoBpeMeHHas cuctema
OpPraHUYECKOTO MPOILIOro

40 OCHOBHBIE CUCTEMaTUYECKUE
IPYIIIbl OPraHU3MOB

A1 AHTpONOJIOTHSI — HayKa O
YEJIOBEKE

47 PasButue npeacrasieHuit o

MPOUCXOKACHUU YCIIOBCKA




43

MecTto yenoBeka B CHCTEME
OpPraHUYECKOTO MHPA.
JlaGopaTtopHnas pabota
«M3ydenne ocobeHHOCTEH
CTPOEHHMSI CKeJleTa YeIoBeKa,
CBSI3AHHBIX C
MPSIMOXOKICHUEM)

0.5

44

JIBYOKy1Ipe CUIbI
aHTPOIIOreHEe3a

45

CooTHomIeHne
OMOJIOTHYECKUX U
COLIMATIBHBIX (PAaKTOPOB B
aHTPOTIOTCHE3e

46

OCHOBHBIE CTaIUN
aHTPOIIOTEHE3a.
ITaneoreneruka u
MMaJIEOT€HOMHUKA

47

Kontponbnas pabora No2
"OO0111e 3aKOHOMEPHOCTH
SBOTIOIHAN"

48

OBOIOLMS COBPEMEHHOTO
YeJoBeKa




49

UYenoBeueckue pachl.
[TpaxTrueckas pabota
«3ydeHne 3K0JI0rMueCcKrX
aJanTalni 4eI0BeKay

0.5

50

MexIucuuIuIMHapHbIe
METOIbl aHTPOTIOJIOTHHI

51

3apoxaeHne U pa3BUTHE
9KOJIOTUHU

52

MeTobl SKOJIOTHH.
JlaboparopHast pabota
«M3ydyeHne MeTon0B
9KOJIOTMYECKUX
HCCIICTOBAHUI

0.5

53

3HaYeHNE IKOJIOTHUUECKUX
3HAHUH 151 YeI0BeKa

54

OKosioruueckre paxTopbl

55

AOGuoTtndeckue haKkTOpHI.
CBeT Kak 3KOJIOTHYECKHI
¢daktop. JlaboparopHas
pabota «BrisiBneHue

MIPUCTIOCOOICHU OpraHU3MOB

K BJIMAHHIO CBETa»

0.5




56

AbuoTtnueckue GpakTopsl.
Temneparypa kax
IKOJIOTHYECKUH (HaKTOop.
JlaGopatopHnas pabota
«BpIsiBIICHUE
MIPUCTIOCOOIEHUI OpraHU3MOB
K BIIMSTHHAIO TEMIIEPATypPhD»

0.5

57

AOGuotnyeckue GpakTOpsbI.
BrnaxnocTs kak
IKOJIOTHYECKUH (HaKTOP.
JlaGopaTtopHnas paGota
«AHATOMHYECKHE
0COOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOUTAHUS»

0.5

58

Cpenbl 0OUTaHHUS OPTaHU3MOB

59

buonoruyeckue PUTMBI

60

Kuznennsie popmbl
OpraHu3MOB

61

buotnyeckue GpakTopsl

62

3HaueHne OMOTHYECKUX
B3aUMOJICUCTBUN IJIg
CYILIECTBOBAHMS OPTraHU3MOB B
cpene oOuTaHHs




63

OKOJIOTHYECKUE
XapaKTEPUCTUKHU MOMYJISLUN

64

OCHOBHBIE TTOKa3aTenn
TIOTTYJISILIVH: YUCIICHHOCTb,
IUIOTHOCTh, BO3pACTHAS U
MOJIOBAst CTPYKTypa

65

OCHOBHBIE TTOKa3aTenn
MOTYJISILIAH: POKIAEMOCTb,
MPUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPAIIUN

66

DKojoruyeckas CTpykrypa
MONYJISIIAA

67

JInHaMuUKa MOIJISILUY U €€
perysius

68

Kpussie pocTa 4McI€HHOCTH
nonyJisinnd. Kpussie
BBDKMBAHMS

69

DKOoJIOTHYeCKasi HUILA BUJIA.
JlaboparopHast pabota
«[IpucrocobneHus ceMsH
PaCTEHHI K paCCEIICHUIO»

0.5

70

Bup xak cucrema nomyJisiuin




BaKOHOMepHOCTI/I INOBCACHUA U

71
MUTpAIUi )KUBOTHBIX

7 Coo011ecTBO OPraHu3MOB —
OuoIEeHO03

7 DKOCUCTEMA KaK OTKpBITas
cucTeMa

74 KpyroBopoT BemecTB 1 MoToK
SHEPTUH B 3KOCUCTEME

75 OcHOBHBIE TIOKA3aTEIN
HKOCUCTEMBI

76 | DOxonoruyeckue NUPaMuabl

77 HU3menenus cooOmiecTs —
CYKLIECCUU
[TpupoaHbIe 5KOCUCTEMBI.

73 DKOCHCTEMBI 03€p U PEK.
DKOCUCTEMBI MOpEl 1
OKEaHOB
IIpupoaHbIE 3KOCUCTEMBI.

79 | Oxocuctemsl TYHIp, JIECOB,
CTeneH, MMyCThIHb

80 | AHTpPONOre€HHbIE YKOCUCTEMBI




81

Kontponbnas pabora Ne3 "
OcHOBHBIE TIOKa3aTeNn
SKOCHUCTEMBI"

82

YpOOIKOCHUCTEMBL.
[IpakTrueckas padbora
«HM3ydenue u onucanue
ypOOIKOCUCTEMBI

0.5

83

3aKOHOMEPHOCTH
(hopMHpPOBaHUS OCHOBHBIX
B3aUMOJICUCTBUI OPraHU3MOB
B DKOCHCTEMaXx

84

MexaHnu3Mbl BO3ICHCTBHS
3arpsi3HEHHUI pa3HBIX TUIOB Ha
cyOOpraHM3MEHHOM,
OpraHU3MEHHOM,
MONYJIALIMOHHOM U
KOCHCTEMHOM YPOBHSX

85

buocdepa —
oOmerIaneTapHasi 000JI09Ka
3emun

86

VYuenne B. U. Bepnaackoro o
ounochepe

87

3aKOHOMEPHOCTH
CYIIECTBOBaHUS OHOC(EpHI




KpyroBopoTs! BemiecTs u

88
OMOreOXMMHUYECKUE ITUKIIBI

29 30HaAILHOCTH OMOChEPHI.
OcHOBHbIE OMOMBI CYILIU

90 | VYcroituuBocTh OMOCHEpPHI

o1 DKOJIOrM4ecKre KPU3UCHI U UX
TTPUYHHBI

9 Bo3snelicTBue yenoBeka Ha
ouochepy
AHTPOIIOT€HHOE BO3/ICHCTBHE

93 | Ha pacTUTENBHBIN U
YKUBOTHBIN MUDP

94 | Oxpana npupojsl
OCHOBHBIE PUHIUIIBI

95 | ycToiuMBOrO pa3BUTHS
YeJI0BEYeCTBa U MPUPOIBI
Parmmonansnoe

96 | TPMPONOMONE3OBAHKE 1
COXpaHEHHEe OMOIOTHYECKOTO
pazHooOpasus 3emiu
O06o00mieHune o reme

97 «MuKpO3BOTIOIUSA U

Makpo3BOTIOLHS UX
PE3yJIbTaThD»




98

O06o001eHue Mo Teme
«IIpoucxoxxaeHue u pa3BuTue
»ku3HM Ha 3emiie» O0001IeHe
o teme «IIpoucxoxnenue
YEJIOBEKA — AaHTPOTIOTEHE3)

99

O0o0061IeHuE 110 TEME
«DKOJIOTHS — HAayKa O
B3aMMOOTHOIIICHHUAX
OpPraHu3MOBY

10

O0600111EHIE IO TEME
«OpraHusmsl U cpena
oOUTAHU

10

O0001eHue 1Mo TEME
«IKOJIOTHA BUIOB U
TIOITYJISILIHAID)

10

O06006mIeHne o Teme
«buocdepa — rinobanpHas
IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

7.5







ITPOBEPSIEMBIE HA EI'D 1O BUOJIOT'N TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSA
OCHOBHOMI OBPA3OBATEJLHOM TPOT'PAMMBI CPETHET'O OBIIIET'O OBPA3OBAHMS

Kon
MpoBEPsSIEMOT0
TpedOBaHUA

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM 0CBOEHUSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHusi

CchopMHpPOBaHHOCTH 3HAHHI O MECTE M POJM OMOJIOTHH B CHCTEME €CTECTBCHHBIX HAYK, B
(hOpMHUPOBAaHUH COBPEMEHHOHN €CTECTBEHHOHAYYHOW KapTHHBI MUpPA, B TIO3HAHWUHW 3aKOHOB
OPUPOJBl W PEUICHHH JKU3HECHHO BAXKHBIX  COIHMAIBHO-ITUYECKUX, HSKOHOMHUYECKHX,
HKOJIOTUYECKUX IMPOOJIEM YEeIOBEYeCTBA, a TAaKKEe B PEIICHUH BOIPOCOB PALMOHAIBHOTO
MIPUPOJIOTIONIE30BaHMS, B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIIEHHS K MPHPOJE, OOIIECTBY,
YeNoBEeKY; O BKIIAJIe POCCHHUCKUX M 3apYOCKHBIX YIEHBIX — OHOIIOTOB B pa3BUTHE OHOJIOTUU

Brnanenue cuctemol 3HaHHHA 00 OCHOBHBIX METOJAX HAYYHOTO MO3HAHUS, HCIOJIb3yEeMbIX B
OMOJIOTMYECKUX HWCCIICAOBAHUSAX KHUBBIX OOBEKTOB M JKOCHUCTEM (ONMCaHHE, W3MEPEHHE,
MIPOBEICHNE HAOIIOACHN ); ClIOCO0aMHU BBISBIICHHS M OLIEHKH aHTPOIIOTCHHBIX U3MCHEHUN B
MIPUPO/IE.

YMeHue BBIIBUTaTh TMIIOTE3bI, IPOBEPATh UX OKCIEPUMEHTAJIbHBIMU CPEICTBAMHU,
dbopMynHpysl 1ellb HCCIEOBaHUs, aHATW3UPOBATh MOJYYCHHbIC pE3yJNbTaThl M JIeNaTh
BBIBO/IBI.

BrIsiBiIeHHE 3aBUCUMOCTH MEXIY HCCIEIyeMBIMH BEIUYMHAMH, OOBSCHEHHE MOTYYSHHBIX
pe3ynbTaToB U (HOpMYyITUPOBAHKE BHIBOJIOB C UCTIOJIH30BAHUEM HAYUYHBIX TIOHSATHIA, TCOPUHA H
3aKOHOB

YMeHue BIaJieTh CUCTEMOM OMOJIOTMYECKUX 3HAHUN, KOTOpasi BKIFOYAET: OCHOBOIIOJIATAIOIIINE
OMOJIOTHYECKIC TEPMUHBI M TIOHATHS (KHM3Hb, KJIETKA, TKaHb, OPraH, OPraHWu3M, BUJI, TIOMYJISIIHS,
9KOCHCTEMa, OHOIIeH03, Orochepa; MeTaboIHu3M, TOMEOCTa3, KICTOUHbI UMMYHHUTET, OHOCHHTE3
Oenka, OHOTIONMMEDBI, JICKPETHOCTD, caMoperyJIsIws, CaMOBOCIIPOH3BEJICHHUE,
HACJIEICTBEHHOCTh, U3MEHINBOCTb, SHEPTO3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonornyeckue Teopuu: kierouHas teopus T.llIBanna, M. lllnefinena, P. Bupxoga;
KIIOHAJIbHO-CceNleKTUBHOTO nMMmyHuTeTa I1. Opnux, V.M. MeunnkoBa, XpoMOCOMHasi TeOpHs
HaciencTBeHHocTH T. Moprana, 3akoH 3apojsimeBoro cxonacrsa K. bapa, sBomonnonHas
teopus Y. J/lapBrHa, CHHTETHYECKAsI TEOPHSI SBOJIIOLINMH, Teopus aHTponiorenesa Y. /lapsuHa;
Teopus buoreoueno3a B.H. Cykauépa; yuenne H.W. BaBuioBa o neHTpax MHOrooopasus u
MIPOUCXOXKCHUS KYJIbTYPHBIX pacTeHul, yuenne A.H. CeBeprioBa o myTsX U HamnpaBIeHUSIX
sBooruy, yuenre B.W. BepHajackoro — o 6uocdepe);

3aKOHbI (CIII/IH006pa3I/I$I IIOTOMKOB TICPBOTO IIOKOJICHUA, PACHICIUICHUSA MNPU3HAKOB,
HE3aBUCUMOI'0O HACJICAOBAHHS IIPH3HAKOB I. MCH,I[CJ'DI; CHCIIJICHHOI'O HACJICAOBAHHWA TIpH-
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IIpoBepsieMble TPeGOBaHHs K NPeIMETHBIM Pe3y/JIbTaTaM 0CBOECHMSI OCHOBHOM
o0pa3oBaTe/1bHONM NPOrPpaMMBbI CpeHero o01ero 00pa3oBaHust

3HAKOB W HapyUIeHWsl cleryieHuss reHoB 1. MopraHa, TIOMOJOTHYECKHX pSJIOB B
HacnencTeeHHo uaMenunBoct H.W. BaBunoBa; renernueckoro paBHoBecus JIx. Xapau u
B. Baiin6epra; 3apojsimieBoro cxoxactsa K. bapa; onoreHernyeckwmii 3akon . ['exkens, .
Mionnepa);

NPUHINATEL (YUCTOTH TAMET, KOMIUIEMEHTapHOCTH);
npaBuia (MuHuMyMa tO. JInbuxa, 3KoIoruyeckor mupaMuIbl Yuces, OMOMAacChl U SHEPTHHN);

rurnotesbl (koauepBatHoi A.M. Onapuna, nepBuuHoro Oynbona J[x. XongeiHa, Mukpocdep
C. ®okca, pudozuma T. Uek)

Vmenue pemaTb MMOMCKOBBIC OHOJIOTHYECKHE 3aJa4u; BBIABJIATE IMPUYUHHO-CICIACTBCHHBIC
CBsA3HU MEXKIY HCCIICOYyEMBIMU OMOJIOrMYECKUMHU O6’I:CKTaMI/I, IpoeccaMu U ABJIICHUAMM, NCIATh
BBIBOJIBI U IPOTHO3bI HA OCHOBaHUHU TTOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh T€HOTUITHYECKHE CXEMBI CKPEIIMBAHUSI IS Pa3HBIX THIIOB HACIIEIOBAHMS IIPH3HAKOB
Y OPraHU3MOB, COCTaBIISITh CXEMBI IIEPEHOCA BEIIIECTB U SHEPTUH B 3KOCHCTeMaXx (LIS [TMTaHH,
MTUIIEBBIC CETH)

YMeHne yCTaHaBIUBAThb B3aUMOCBSI3M MEXIY CTPO€HHEM M (YHKUHAMHU: OpPraHOUJOB,
KIETOK pa3HBIX TKaHeW, OpraHaMM M CHCTEMaMH OPraHOB y PACTEHHid, XHUBOTHBIX M
YyeJIOBeKa; MEXIY dTanmaMu OOMEHa BEILECTB; 3TalaMH KJIETOYHOrO LMKIA M JKU3HEHHBIX
[UKJIOB OPTaHU3MOB; JTalaMd SMOPHOHAIBHOTO Pa3BHUTHS; TCHOTHIIOM U (PEHOTHUIIOM,
¢eroTnnoM u (akTopaMu cpensl OOMTaHHS; MPOIECCAaMH ABONIONUH; JBIDKYIIUMHI CHIAMHU
AHTPONOTeHe3a; KOMIIOHEHTAMH PAa3NUYHBIX HSKOCHCTEM H TPHUCIOCOONCHUSIMA K HHAM
OpraHHu3MOB

VYmenne BBIACJISITh CYIIECTBECHHBIC IIPU3HAKU:

CTPOEHHS BUPYCOB, KJIETOK IIPOKapHUOT U SYKAPHUOT; OJHOKIETOUHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, BH/IOB, OMOTCOIIEHO30B, SKOCUCTEM U OHOC(EpHI; CTPOSHHSI OPTaHOB U CUCTEM
OpPraHoOB PACTEHHI, KUBOTHBIX, YEJIOBEKA; IPOLIECCOB KU3HEAECATENbHOCTH, IPOTEKAIOLIUX B
OpraHM3Max pacTeHWi, >XUBOTHBIX W 4YeJIOBEKa; OHOJOTMYECKHUX TPOLEeCCOB: OOMeHa
BemecTB (MeTabomu3M), HHGOPMALUN U TPEBPAIICHIS YHEPTHH, OPOKEHUs, aBTOTPO(HOTO
U TeTepOTPO(PHOTO0 TUIOB MUTAHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa,  HMOpHOTeHe3a,  IOCTAIMOPHOHAIBHOTO  PAa3BUTHS,  Pa3MHOXKCHHS,
WHIUBHYaJTbHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3a), B3aMMOJICHCTBHS T€HOB, TETEPO3HCa;
JEUCTBUM HCKYyCCTBEHHOTO OTOOpa, CTAOMIM3UPYIOIIETO, IBIDKYIIETO M Pa3phIBAIOLIETO
€CTECTBEHHOT0 0TOOpa; aAJUIONAaTPHUCCKOTO M CHMIIATPHUYECKOT0 BU000PA30BAHUS; BIUSHUS
JIBIKYIIMX CHJI SBOJIIOLMHM HA TeHO(OH] MOMYJIALUUM; MPUCIIOCOOJEHHOCTH OPraHU3MOB K
cpene obuTaHus, YepelOBaHMs HANpaBJICHUH SBOJIIOLMHU; KPYTOBOPOTA BEIECTB W MOTOKA
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IIpoBepsieMble TPeGOBaHHs K NPeIMETHBIM Pe3y/JIbTaTaM 0CBOECHMSI OCHOBHOM
o0pa3oBaTe/1bHONM NPOrPpaMMBbI CpeHero o01ero 00pa3oBaHust

OHEPTrHUU B 3KOCUCTEMAX

ChopMHPOBAaHHOCTE YMEHHS BBIAEIATh CYIIECTBEHHBIE IIPU3HAKH BHPYCOB, KIETOK
IIPOKapuoT MW DJYKApHUOT, OAHOKJIIECTOYHBIX ¢ MHOT'OKJICTOYHBIX OpTraHU3MOB, BHJIOB,
OHMOTEOIICHO30B u 9KOCHCTEM;
0COOEHHOCTH TIPOIECCOB OOMEHA BEIIECTB U MPEBPALICHUS SHEPTHU B KJIETKE, POTOCHHTE3a,
IUIACTUYECKOTO WM DHEPreTHYecKOro  OoOMeHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUTOJTOTBOPEHUS, PA3BUTHS M PA3MHOXXCHHS, WHAMBHIYaIbHOTO pPAa3BUTHS OpraHu3Ma
(oHTOTEHE3a), OOpHOBI 3a CyIIECTBOBAHWE, ECTECTBEHHOTO OTOOpa, BHI000pa30BaHUS,
MPUCIIOCOOIEHHOCTH OPraHM3MOB K Cpejie OOWTaHHsl, BAMSHUS KOMITOHEHTOB 3KOCHCTEM,
AHTPOIIOT€HHBIX M3MEHEHHH B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOoBOpOTa BEIIECTB U
IpEeBpaIleHIsI YHEPTUH B Onochepe

YMeHHE HCIOJIB30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO H
CHUMBOJIUKY AJISI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX CUCTEMATUUECKUX TPYIII;
B3aUMOCBSI3U OPIaHU3MOB U Cpe/Ibl OOUTaHMS; €AUHCTBA UEIOBEUECKUX PAC; HEOOXOAUMOCTH
3I0pOBOTO 00pa3a XM3HHU, COXpaHEHHsS Pa3sHOOOpa3ust BHIOB M JKOCHCTEM KaK YCIIOBUA
COCYILIECTBOBAHMSI IPUPOJIbI U YETIOBEUECTBA

YMeHHEe  KPUTHYECKH  OICHMBaTh  HMH(OPMAIMIO  OHOJIOTMYECKOTO  COACp KaHUS;
HUHTEPIIPETUPOBATE OTUYECKUC AaCICKTBI COBPEMCHHBIX I/ICCJ'IGIIOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I,
MEIUIMHE, OHOTEXHOJIOTHM; pPAaCCMATPUBaTh IJIOOAIBHBIC SKOJIOTHUECKHE HPOOJIEMbI
COBPEMEHHOCTH, (DOPMHPOBATH [0 OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3UIIUI0




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA EI'D 11O BUOJIOT'A

Kopg

HpOBepﬂeMbIﬁ 3JIEMEHT COAECPKAHUSA

buonorus kak HaykKa. JKuBbIe CHCTEMBI U UX HN3yUCHHEC

1.1

CoBpemeHHast OouoJIorus — KOMIUIEKCHAs HayKa. Buonornueckue HayKd
U u3y4aeMble UMK TpoOsieMsl. OyHIaMEHTAIbHbBIC, TPUKIIAIHBIC M MIOMCKOBBIC HAyYHBIC HCCIICIOBAHUS
B OHMoJIOTHH.

3HaueHne Owomornu B (POPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa.
[podeccun, ces3annble ¢ Omosorneld. 3HaueHNE OMONOTHH B MPAKTUYECKOU AEATEIHHOCTH YEIOBEKA:
MEIHUIHNHE, CETECKOM XO03SHCTBE, MPOMBIIIIICHHOCTH, OXPaHe IPHPOIBI

1.2

JKuBble cucTeMbl Kak npeaAMET U3yUCHU ouonoruu. CBOMCTBA JKUBBIX CHCTEM: CIANHCTBO XUMHNYCCKOTO
COCTaBa, JUCKPETHOCTb W LCIOCTHOCTH, CIOXHOCTb M YHOPAAOYCHHOCTH CTPYKTYPBI, OTKPBLITOCTD,
caMoOoOpranms3anusa, CaMOBOCIIPOU3BCACHUEC, PASAPAKUMOCTD, UBMECHYHUBOCTD, POCT U Pa3BUTHUEC.

YPOBHU OpraHu3alii >KUBBIX CUCTEM: MOJICKYJAPHBIH, KJIETOYHBIA, TKAHEBBIH, OpPraHU3MEHHBIH,
MOMYJIALMOHHO-BUJIOBOH,  3KOCHUCTEMHBI  (OmoreoueHoTHueckuit), ©Ouocdepusiii.  IIpomeccsl,
MIPOMCXOIANINE B JKUBBIX cHcTeMaX. OCHOBHBIC IIPH3HAKH JKUBOTO. JKM3HB Kak opMa CYIIeCTBOBAHHUS
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MaTepuun

1.3

Mertonel Ouonormueckold Hayku. HaOmiomeHwe, u3MepeHHE, OKCIIEPUMEHT, CHCTEMAaTH3aIlus,
MeTaaHanus. [loHsTHE O 3aBUCHMMON W HE3aBUCMMOM mepeMeHHOW. [lnmaHwmpoBaHme 3KCmepUMEHTA.
[TocranoBKa u poBepka runote3. HyseBas runotesa. [ToHsTre BEIOOPKH U €€ 10CTOBEpHOCTH. Pasopoc
B Omosormyeckux MaHHBIX. OIEHKa JOCTOBEPHOCTH MOJTYYEHHBIX Pe3yinbTaToB. [IpHunHBI MCKaXEeHUS
PE3YJILTATOB SKCIICPUMCHTA. IloHsgTHE CTATUCTUYECKOIO TECTa

KieTka kak Omosorudeckasi CHCTeMa

2.1

Knetka — cTpyKTypHO-(pyHKIMOHANbHAs €JUHULA KUBOro. MCTOpUS OTKpHITUS KIETKH. PaboTbl
P.I'yka, A.JleBenryka. Knerounas teopus (T.IIBann, M. lllneiinen, P.Bupxos). OcHoBHbIE
ITOJIOKEHUS COBPEMEHHOH KIICTOYHON TSOPHH.

MeToapl MOJEKYISPHOM M KIETOYHOW OHMOJIOTMU: MHUKPOCKOMHMSA, Xpomartorpadus, sneKTpodopes,
METOJ MEUYCHBIX aTOMOB, TU(PepeHINATBEHOE ICHTPU(YTUPOBAaHNUE, KyIbTHBUPOBAHUE KIETOK
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XUMHUYECKHI COCTaB KJIETKH. Makpo-, MUKpPO- W YJIbTpaMHKpOdJIeMEeHTH. Boma m e€ ponp kak
pacTBOpUTENS, peareHra, y4yacTHE€ B CTPYKTYPHUPOBAaHUHU KIIETKH, TEIUIOPETyJsiuuu. MuHepaibHbIe
BEILIECTBA KIETKH, X OMOJI0rndeckast pojib. Poib KaTHOHOB M aHHOHOB B KIICTKE.

buonornveckne mosmMmepbl. benkn. AMWHOKHCIOTHBIA coctaB OenkoB. CTPYKTYphl OEIKOBOU
Mosekynsl. [lepBudnas cTpykTypa Oenka, MENTHIHAS CBs3b. BropwdHas, TpeTHYHas, YeTBEpTHIHAS
cTpykTypbl. denarypanus. CsoiictBa OenkoB. Kinaccubukamus OenkoB. Buonormueckue (yHKIuw
0emKOoB.

YrneBonsl. MoHOCaxapuabl, TUcaxapuibl, OJUTrocaxapubpl U onucaxapuabl. OOyl miaH CTpOSHUs |
(hM3MKO-XUMHUYECKHE CBONCTBA YTIICBOIOB. brosorndeckne GyHKIUU YTIIEBOJIOB.

Jlunuaer. TappodunbHO-rHAPOHOOHBIE CBOMCTBa. Knaccudukanus
munuaoB. Tpurmunepunsl, GochOoTUIIIB, BOCKH, CTepOnAbL. bruoigornyeckne  QyHKOUM — JMITHIOB.
OO6mue cBoiicTBa OMOJOTHYECKUX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbBIKaHUIO, TIOIYIpPO-
HUIAEMOCTb.

Hyxneunossie kxucnorsl. JJHK u PHK. Crpoenue HyknenHoBbix kucinoT. Hykneorunel. Ilpunnun
komrmuiemenTapaocTy. [IpaBuno Yapradda. Ctpykrypa JHK — nBoiinas cnimpans. MecToHaXOXIeHHE U

ouonornyeckue pynxuuu JHK. Bunet PHK. ®ynkinuu PHK B kieTke.

Crpoenne monekynsl AT®. Makposprudeckue cBszu B MoJiekyine AT®. Buonormueckue QyHKIUH
AT®. BoccTaHoBNEeHHBIE TEPEHOCUUKH, X (YHKUINU B KineTke. CekBeHupoBanue JJHK.

CtpykrypHasi Ouosiorusi:  OMOXMMHUYECKHE W OMODHW3NYECKHE HCCICOBAHUS  COCTaBa M




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUA

MIPOCTPAHCTBEHHOH CTPYKTYPBI OMOMOJIEKYI
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THIBl KJIETOK: SYKapHOTHYECKass W IpokapuoTHdeckas. CTpyKTypHO-(QYHKIHOHAIBHBIE 00pa30oBaHUs
KJIETKH.

CrpoeHue mpokaproTHIeckoi kieTku. Kietounas crenka Oakrepuii u apxeidl. OCOOEHHOCTH CTPOCHUS
reTepoTpodHON ¥ aBTOTPO(HOI MPOKAPUOTHIECKUX KIETOK. MECTO U POJIb IPOKAPHOT B OMOIICHO3aX.

Crpoerne W  (YHKIMOHUPOBAHUE DJYKApUOTHUYSCKOM  kierku. [lmasmartmdeckas mMemOpaHa
(mna3manemma). CTpyKTypa IUIa3MaTnaeckoil MeMOpaHsl. TpaHCIOPT BEmIeCTB Yepe3 IIa3MaTHIECKYI0
MeMOpaHy: macCUBHBIA (muddy3usi, odnaeruénnas nud¢ys3us), akTHBHBIN (MIEPBUYHBIA U BTOPUYHBIH
aKkTUBHBIA TpaHcmopt). [lomynpoHuniaeMocTh MeMOpaHbl. Pa®oTa HaTpuii-KalueBOro Hacoca.
OHJOIUTO3: NUHONUTO3, (aronmuTo3. Ok3ommro3. Kierounas crenka. CrpykTypa ©u  QyHKIUH
KJIETOYHOI CTEHKH pacTeHHi, IpuOoB.

Hurommasma.  [lwmrozomb.  [lurockenmer.  JBmwkeHnme  nurToruiazmMbl.  OpraHougsl  KIIETKH.
OnHoMeMOpaHHBIE OpPraHOMIBI KIETKW: 3HjomiIazMarudeckas cets (OIIC), ammapar [ ombmxw,
JM30COMBI, UX CTpOeHHE U (PyHKIHHU. B3aMOCBA3b 0JTHOMEMOpaHHBIX OPTaHOHIOB KIeTKH. CTpoeHHe
rpaHyJsIpHOTO peTukyiayma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHbIX MeMmOpaH. [ mamkuit
(arpanyssipHBIN) 3HJOMIa3MaTUYecKuii peTukynyMm. CekperopHas (GyHKIMsS anmapata | oJbIKu.
Tpancmopt BemiecTB B KiieTke. Bakyonn pacturenbHbIX KieTok. Kiierounstit cok. Typrop.

HOHyaBTOHOMHLIe OpraHoOuJbI KJICTKU: MUTOXOHAPUHU, IJIACTUABI.

Crpoenne u (pyHKIMM MHUTOXOHApUN W TulacTHl. [lepBuyHBIE, BTOPUYHBIE M CIIOXKHBIC TUIACTHBI
(hOTOCHHTE3UPYIOUIHMX 3YKAPHOT. XJIOPOTIACTHI, XPOMOIUIACTHI, JISHKOIIIACTHI BHICIIUX PACTCHUH.

HememOpannsle opraHomas! kiaetku CrTpoeHHe M (YHKIMH HEMEMOPAaHHBIX OPTraHOMIOB KIICTKH.
Pubocomsl. MukpogunaMenTsl. Mblednsie KIeTKiH. Mukpotpy6ouxn. Knerounsiii nenrp. CtpoeHue u
JBIDKECHUE )K'YTUKOB U peCHUUEK. MUKpOTpyOOUKH IUTOILIa3Mbl. L{eHTpHob.

Anpo. OGosouka sipa, XpOMaTWH, KapuolUla3Ma, SIPBIIIKHA, WX CTpoeHue W (QyHKIuH. SmepHbIil
OenkoBbId MaTpuKc. [IpocTpaHCTBEHHOE pacloIOKeHHE XpoMOcoM B HHTephazHoMm sape. beixu
XpoMaTuHa — 'MCTOHBI.

Knerounsle BrutoueHus. CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK SYyKapHOT (PacTUTENLHOM,
JKUBOTHOM, TPUOHOI)

24

AccuMmisnysa U TUCCUMIIISANNS — ABE CTOPOHBI MeTabonm3Ma. Tuisl oOMeHa BEUeCTB: aBTOTPOMHBIH
U reTepoTpodHbIH. YdacTue KHCIOpoJa B OOMEHHBIX Mpoleccax. ODHEpreTHdeckoe obecreueHHne
kiaetku: mpespamenne AT® B oOMeHHbIX mpomeccax. (DEpMEHTATHUBHBIM XapakTep peakIui
KJIETOUHOro Merabonusma. @epMeHThl, UX CTPOEHHE, CBOMCTBA U MeXaHU3M AeicTBUs. KodepMeHThL.
Otnnunst (epMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. Belnku-akTHBATOPBI U OEITKU-UHTUOUTOPBI.
3aBUCHMOCTB CKOPOCTH (DEPMEHTATHBHBIX PEAKIUH OT Pa3IHIHBIX (JaKTOPOB.




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUA

[lepBruHBI CHHTE3 OpraHWYECKHX BellecTB B KieTke. PotocunTe3. Ponp xyopomiacToB B mporecce
¢orocunreza. CeToBas M TeMHOBas ¢as3bl. IlpogykTuBHOCTE (oTOCHHTE3a. BimsHue pazmnaHBIX
(bakTOpOB Ha CKOPOCTH (oTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpaswe  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpHUQUIUpYIONIHEe  OakTepuw,
Kene300aKkTepun, cepobakTepru, BOJOPOAHbBIC OaKkTepru. 3HAYCHIE XEMOCHHTE3A.

AnaspoOHble oprann3mbl. Buapl 6poxenus. [IpoayKTel OpPOKEHHUS U MX HCIOJIb30BaHHE YEJIOBEKOM.
AHa’poOHBIE MUKPOOPTaHNU3MBI KaK OOBEKTHI OMOTEXHOJIOTHH U BO30YAUTEH OOJIC3HEH.

AbdpoOHBIC OpraHM3MBL. JTamnbl SHepreTudeckoro obomeHa. IloaroroButenpHbIA dTam. [nmukonmms —
0eCcKHUCIOPOIHOE PaCIIEIIEHNE TII0KO3BI.

Buosiornueckoe OKHCIEHHE, WM KIETOYHOE [biXaHue. PoJb MHUTOXOHIpHI B Mpoleccax
Ouosnoruueckoro  okucienus. I[{ukmuueckue peakuuu. OkucnurensHoe — GdochoprarpoBaHue.
[IpeumymecTBa a’poOHOro TyTH oOOMEHa BemiecTB Tepex  aHadpoOHBIM. JDddekTuBHOCTH
SHEPreTHIeCKOro 0OMeHa

2.5

Peaknum MatpuuHOoro cuHTe3a. [IpMHIMI KOMIUIEMEHTApPHOCTH B PEAKIMIX MATPUYHOIO CHHTE3A.
Peanmzanusa HacnmeactBeHHOW HHpopManuu. ['eHeTHUecKkWi Ko, ero CBoicTBA. TpaHCKpUMLUA —
MaTpuusblii cuHTe3 PHK. IIpuHUMITBI TpaHCKPUIILMHU: KOMIUIEMEHTAPHOCTh, AHTHIIAPaJUIEIbHOCTD,
acUMMeTpU4yHOCTh. TpaHcisnus u e€ stambl. Yuactue TpaHcnopTHeix PHK B GuocunHTtese Oenka.
VYcnorus OuocunTesa Oenka. KogupoBanue aMuHOKUCIIOT. Postb prbocom B OnocuHTE3e Oelika.

Opranuzanus reHoMa y IpoKapuoT U dyKapuoT. Perynsauus akTHBHOCTH T€HOB y MPOKapHOT. [ nnoresa
onepoHa (®. XKako0, XK. MaHo). Peryssiims 0OMeHHBIX TIPOIIECCOB B KiIeTKe. KiteTouHbIi romeocTtas.

Bupycbl — HekjeTouHbsle (GOpMBI KU3HU U OOdHMraTHble mapasuTbl. CTpOeHHE MPOCTBIX M CIOMXKHBIX
BUPYCOB, PETPOBHPYCOB, OaKTepHO(aros.

Bupycubie 3a0oieBaHUs deNoOBeKa, XHBOTHBIX, pacteHuil. CIIMJ, COVID-19, couuansHble H
MEIUIMHCKUE TPOOIEMBI

2.6

Knerounsrii nmkin, ero mepuomsl U perymsanus. MaTepdaza m muto3. OCOOESHHOCTH IPOIECCOB,
npoTekaromux B uHTepdaze. IlogroroBka  KiIeTkM K JenieHWto.  [IpecHHTeTHYeCKHi
(TOCTMHTOTHYECKHUI), CHUHTETHYCCKHMA W  IOCTCHUHTCTHYCCKHHA  (MMPEMUTOTHYECKHN)  TIEPHOJIBI
uHTep(dasbL.

Marpuunstii cuare3 JIHK — perumkarmus. I[lpuanuner perumkanum JIHK: koMriemeHTapHOCTD,
IIOJlyKOHCEpBAaTUBHBI CHHTE3, aHTUIapaiesnbHOCcTh. Mexanusm peruukanuu JHK. XpomocoMsl.
Crpoenne xpomocoM. Teromepbl W TenoMmepaza. XPOMOCOMHBIH Ha0Op KISTKH — KapUOTHIIL
JMInonHeIi 1 rarionaHbeI HAO0pbl XpoMocoM. I'oMoIorndHbEIe XpOMOCOMBI. [10710BBIE XPOMOCOMBL.

Henenne xietknm — muto3. CTraguu MUTO3a W TPOHMCXOJSIIMNE B HHUX TMPOIECCHL. THIBI MUTO3a.
Kapuokune3 u nutokuHe3. buonormdyeckoe 3HaueHHWE MHTO3a. Perynsduus MUTOTHUYECKOTO LIMKIIA
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kieTkd. [IporpaMMupyemMast KeTogHasi THOETh — aloITo3.

(DYHKI_II/IOHB.J'IBHZUI I'CHOMHKA

OpI‘aHI/BM Kak OHMOJIOrHYecKasi CHCTEMA

3.1

OI[HOKJ'[CTO'—IHI:IC, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OpraHU3Mbl 1 MHOT'OTKAaHEBBIC OPTaHHU3MBbI.

®DopMBI pa3MHOXKEHUS OPraHU3MOB: Oecronoe (BKJItoYas BEreTaTHBHOE) U MOJI0BOe. Byl Gecmonoro
Pa3MHOXCHUS: IOYKOBAHUE, CIIOPYJISINs, (pparMeHTanus, KIOHUPOBaHHE.

[TonoBoe pasmHoxkenue. IlomoBeie kmeTkw, wim ramersl. Meiio3. Cragmm wmeiioza. IloBenmenue
xpomocoM B Meio3e. Kpoccunrosep. buonoruueckuil cMbica Melo3a U I0JIOBOro npouecca. Meio3 u
€Tr0 MECTO B )KU3HCHHOM IUKJIC OPraHU3MOB.

ITpenzapompimeBoe pa3Butre. ['amerorenes y ;kuBoTHBIX. [lomoBeie xemne3sl. OOpazoBaHue U pa3BUTHE
HoNOBBIX KieToK. CnepmaroreHe3 u ooreHe3. CTpoeHHe TONOBBIX KIeTOK. OTIOAOTBOpEeHHE U
SMOPHUOHANBHOE pa3BUTHE KHUBOTHBIX. CHOCOOBI OIUIOJOTBOPEHUS: Hapy>KHOE, BHYTpPEHHEE.
ITaprenorenes.

WunuBuayaneHoe pa3sBUTHE OpraHu3MOB (oHToreHe3). Craguu sMOpHoOreHe3a KUBOTHBIX (Ha MpUMepe
msarymkn). JIpobnenue. Tunel apobnenus. OcobeHHOCTH ApoOIeHHUs MIIEKONUTAIOMNX. 3apOJIbIIIEBhIC
JUCTKU (racTpyirms). 3aKiajgKa OpPraHOB M TKaHEH W3 3apoJBIIEBBIX JIMCTKOB. B3amMHoe BimsHME
YacTel pa3BUBAIONIErocs 3apoblina (IMOpHOHANBHAS HHAYKIMS). 3aKIaKa IlaHa CTPOSHHS KUBOTHOTO
KaK pe3yibTaT HepapXMYecKHX B3aMMOIeHCTBUH TeHOB. BimsHne Ha SMOpHOHANBHOE pa3BUTHE
Pa3IMYHBIX (HaKTOPOB OKPYIKAFOLIEH CPeIbL.

Poct u passurue xxuBoTHBIX. [locTamMOpronansHeIi nepuos. [IpsMoe n Henpssmoe pa3ButHe. Pa3Burtue
¢ MeTaMop(030M y OeCIIO3BOHOYHBIX U [TO3BOHOYHBIX XKHUBOTHBIX. bronorndyeckoe 3HaueHne mpsmMoro U
HENPSIMOTO Pa3BUTHA, HX PACHPOCTPAHEHUE B NMPHUPOAE. THUIIBI POCTa KUBOTHBIX. DaKTOPBI pEryIsLUU
pocTa JKMBOTHBIX M 4YenoBeka. CTaguu MOCTIMOPHOHAIBHOTO PAa3BUTHA Yy JKUBOTHBIX M YEIOBEKa.
ITepuonb! OHTOreHE3a YEIOBEKA.

PasmHOXeHUe u pa3BuThe pacteHuil. ['aMeTodut u ciopodur. Meiio3 B )KH3HECHHOM ITUKIIE PACTCHH.
OO6pazoBanue crmop B mporecce Mmeio3a. ['amerorenes y pacteHuil. OmIONOTBOpPEHHUE W pa3BUTHE
pPacTUTETBHBIX OpPraHU3MOB. [IBOHHOE OIIOOTBOpPEHHE y IIBETKOBHIX pacTeHMid. OOpa3oBaHHE U
pa3BuTHE ceMeHH. MeXaHU3MBbI PeryJsLuU OHTOIeHe3a Y PACTeHUI U )KUBOTHBIX
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Hcrtopusi cTaHOBIIEHUST W Pa3BUTUS TEHETUKA Kak Hayku. OCHOBHBIE T€HETUYECKHE TMOHATHS U
CHUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJUTEITFHBIE TEHBI, aJIbTEPHATUBHBIC PU3HAKH, TIOMUHAHTHBINA U
PEleCCUBHBIA TPU3HAK, TOMO3WUTOTA, TE€TEPO3UT0Ta, YHCTasl JIMHHWSA, THOPHIBI, T'CHOTHI, (SHOTHIL
OCHOBHBIE METO/Ibl TEHETHKH: THOPUIONOTHISCKUHN, IIUTOIOTHUECKUH, MOJICKYJIIPHO-TEHE THYESCKHHA
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MOHOFI/I6pI/IZlHOC CKpCIIUBAaHUC. HepBBIﬁ 3aKOH MeHiensi — 3aKOH eIlI/IHOO6pa3I/I${ I‘I/I6pI/I,I[OB nepBoro
IIOKOJICHM. HpaBI/IJ'IO JAOMHUHUPOBAHMUA. BTOpOI>'I 3akoH MeHpens — 3aKoH paclICIICHUs MNPHU3HAKOB.
]_[I/ITOJIOFI/I‘IGCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO CKpCIIBaHUAA. I'unoTte3a YUCTOTHI TaMeET.

AHaJ'[I/BI/IpyIOIIICe CKpCUIUBaHUC. HpOMe)I(yTO‘{HLIﬁ XapaKkTep HacJI€AOBaHUA. Pacmiennenue IMPpHU3HAKOB
IIPU HCIIOJTHOM JOMUWHHUPOBAHWH.

Hdurnbpuanoe ckpemmBanue. Tpetudd 3akoH MeHAenss — 3aKOH HE3aBUCHUMOTO HAacleJI0BaHUS
MPHU3HAKOB. [{UTOIOrHYecKkre OCHOBBI JUTHOPHIHOTO CKPEITHBAHHS.

CueruieHHOE HaciieZioBaHue mnpu3HakoB. Paboter T. Moprana. CrenieHHOe HacjelOBaHUE T'€HOB,
HapylIeHUE CLEIUICHUS MeXIy TeéHaMH. XpOMOCOMHas TEOPHs HAClIeACTBEHHOCTH.

I'enetnka T0JIa. XpOMOCOMHBII MEXaHU3M OIIpEICIICHUS ToJIa. AyTOCOMBI
U IOJIOBBIE XPOMOCOMBI. ]'OMOraMeTHBIM U reTeporaMeTHbIil Nojl. I'eHeTndeckas CIpyKTypa MOJOBBIX
xpomocoMm. Hacnenopanue Npu3HaKoB, CLEIIEHHBIX C ITOJIOM.

I'eHoTun kak nenocTtHast cucreMa. [neloTponusi — MHOKECTBEHHOE JIeHCTBHE TeHa. MHOKeCTBEHHBIN
ajenusM. Bzaumoneiictsue HeayuienbHbIX TeHoB. KomiuiemenTapHocTs. Onucras. Ilonumepus

3.4

BiamMogeiictBue TeHOTHIIA W Ccpembl mpu  (HOpPMHPOBaHWMH (PEHOTHINA. 3MEHYHBOCT IIPU3HAKOB.
KavecTBeHHBIE M KOJIMYECTBEHHBIE TPU3HAKY. BUibl NI3MEHUMBOCTHU: HEHACIIEICTBEHHAS 1 HACJIEICTBEHHAS!.

MomudurKkanronHass W3MEHYHBOCTh. Poilb cpembl B (POPMHUPOBAHHN MOIH(DUKAIMOHHON H3MEHUHBOCTH.
Hopma peakumu npusHaka. BapuanuioHHbslid psia u BapuauuoHHas kpusas (B. Moranncen). CpoiicTBa
MOAU(PUKAIHOHHON N3MECHINBOCTH.

I'eHOoTHIIFUECKAsT M3MEHYHBOCTH. CBOMCTBA T'€HOTHUIIMYECKOH WM3MCHUHUBOCTHL. Buapl reHoTunuaueckoi
HU3MCHYMBOCTH. KOM6HH3TI/IBH3.$I, MYyTallMOHHAs.

KomOuHatBHAs M3MEHYMBOCTh. Melo03 U IOJIOBOM Iponecc — OCHOBa KOMOHHATHBHON H3MEHYHUBOCTH.
Pois xoMOMHATHBHOM N3MEHUYHBOCTH B CO31aHNH TCHECTUYCCKOI'O pasH006pa:3m{ B IIpeaeiiax OJHOro BUAa.

MyTanmoHHasi W3MEHUMBOCTh. BHIBI MyTaluil: TeHHbIE, XPOMOCOMHbIE, TeHOMHbIe. CIOHTaHHBIE W
WHIYLUMPOBaHHBIE MYyTallMU. SlpepHble W LUTOIIa3MaThdeckue Mytaiuu. CoMaTH4ecKHe M IOJIOBbIE
MyTauud. [JpuunHbl BO3HUKHOBEHHSI MyTaluidi. MyTareHsl 1 UX BIMSHUE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH
MYTAaLlMOHHOIO  @poliecca. 3aKOH TIOMOJIOTMUYECKUX PSIIOB B HACJIEACTBEHHOM  M3MEHYMBOCTH
(H.W. BaBwiior). BHesiepHast H3MEHYHBOCTh M HACIIEICTBEHHOCTh

3.5

Kapruotun 4denmoBeka. MexayHapogHasi IporpaMMa HCCJIEIOBAaHUS TE€HOMa 4YeJoBeKa. MeTosl
1/13yqu1/1;1 TCHECTUKU YCJIOBCKA. reHeanomquKHﬁ, 6HH3H€HOBLIﬁ, HHTOFGHCTHHGCKHﬁ, HOHyHﬂHHOHHO—
CTaTUCTHYCCKHIA, MOJICKYIISIpHO-TeHeTHYecKrid. COBpEeMEHHOE OTpeielIeHNe TeHOTHUTIA: TIOTHOTEHOMHOE
CEKBEHHPOBAaHHE, TCHOTUIIMPOBaHHWE, B ToM uwucie ¢ nomouplo [I[[P-ananuza. HacnencreeHHsie
3a0o0yieBaHMsl YeoBeKa. ['eHHBIE W XPOMOCOMHBIE OOJIE3HHM 4YelioBeKa. boe3Hu ¢ HaclieICTBEHHOM
TIPEIPACTIONIOKEHHOCTHI0. 3HAYEHNE MEIUITMHCKONW TEHETHKH B TPEJOTBPAIICHUN W JICUCHWH TEHe-
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THYECKUX 3a00j1¢BaHuii yeaoBeka. CTBOJIOBEIC KICTKH

3.6

JloMmecTHKanys U CeNeKIys. 3apoKICHNE CEEKIMU 1 AoMecTukanuu. Yuenue H.W. BaBumoBa o 1ieHTpax
MPOMCXOXKACHUSI 1 MHOTOOOpAa3us KyJIbTYPHBIX pacTeHHd. Poiib cenekiuu B CO37]aHUM COPTOB PAaCTCHUM
u 1opof; KuMBOTHBIX. CoOpT, MOpona, ITaMM. 3aKOH TOMOJOTHYECKHMX pSIOB B HACIEICTBEHHOMN
n3meHunBoctd H.M. BaBuioBa, ero 3HaYeHUE /1 CENIEKIIMOHHON PaboThI.

MeToapl CeneKIMOHHOW paboThl. VCKyCCTBEHHBIH OTOOP: MAacCOBBIM M WHAWBUAYAIBHBIA. DTarmbl
KOMOWHAIIMOHHON CeJIeKnu. VIcrbiTaHue TpOHM3BOJUTENCH MO TMOTOMCTBY. OTOOp MO TEHOTHIY C
MIOMOIIIBIO OIIEHKH (DEHOTHUIIA TOTOMCTBA U OTOOP IO TEHOTHITY ¢ ToMOIIbio aHanmmn3a JTHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CEeJCKIIMOHHON paboThl. PamuamvoHHBIN W XHMUYECKHN
MyTarcHe3 Kak HMCTOYHHK MYTallii y KyJbTYpHBIX (popM opraHmsmoB. Vcmomp3oBaHHE T€HOMHOTO
pelaKkTUpOBaHUS W MeToA0B pekomMOumHaHTHRIX JIHK ans momyudeHMs MCXOAHOTO MaTepuana ajis
CCJICKIIHH.

[omy4yenne mnonumonoB. BHyTpuBUIOBas rubpuauzanys. BIM3KOpOACTBEHHOE CKpEIIMBAaHHUE, WITH
UHOpHMHT. HeposicTBeHHOe CKpellliBaHue, Wi ayTOpUIUHT. ['eTepo3ic 1 ero mpuurHb. Vcroib30BaHue
rerepo3uca B cenekiuu. OtnanéHHas ruOpuausaius. IIpeononenue Oecromust MEXBHIOBBIX THMOPUIIOB.
JlocTrkenus CeneKIMy pacTeHUH 1 )KUBOTHBIX

3.7

OOBEKTHI, HCTIONb3yeMbIe B ONOTEXHOIOTHH, — KIIETOUHBIE U TKaHEBBIE KYJIBTYPbI, MUKPOOPTaHI3MBI, HX
XapaKTepUCTHKA. TpalulMOHHas OHOTEXHONOrWs: XJeOoIeueHHe, IOJIyYeHUE KUCIOMOJIOYHBIX
IPOIYKTOB, BHHOAENHE. MukpoOHonorndeckuii cuaTe3. OOBEKTH MUKPOOHOIOTHYECKUX TEXHOJIOTHIL.
[Ipom3BoncTBo Oenmka, aMHHOKHCIOT M BUTAaMUHOB. MICKyCCTBEHHOE OILIONOTBOpEHHE. PEKOHCTpYKIUS
AUIEKIIETOK ¥ KJIOHUPOBAaHUE *KUBOTHBIX. MeTo/| TpaHCIIIIaHTalUY P KIETOK.

XpoMocoMHass M TeHHas WHXeHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha U KOHCTPYHMPOBAHUE
pexombunanTHbIX JIHK. JlocTibkeHHMS M TNEpCHEKTHBBI XPOMOCOMHOM W TEHHOH WH)XXEHEPHUH.
MenunuHCcKHEe 6MOTEXHOJIOTHHU. VICTIONb30BaHNE CTBOJIOBBIX KIIETOK

Cucrema u MHOI‘OO6paBI/Ie OpraHN4Y€CKOTO MHUpa

4.1

buonoruyeckoe pa3H006pa3He OpTraHnu3MOB. COBpeMeHHaS[ CHUCTEMA OPraHUYCCKOro Mupa. HpI/IHI_II/IHLI
KJIaCCI/I(i)I/IKa]_II/II/I OpraHu3MOB. OCHOBHBIEC CHCTEMAaTHICCKHE T'pynIibl OpraHu3MoOB.

OcobeHHOCTH CTPOCHUA U IKHUBHCACATCIBHOCTH OAHOKJIIETOYHBIX OPraHU3MOB. BaKTCpI/II/I, apxcu,
OJHOKJICTOYHBIC I’pI/I6LI, OIHOKJIETOYHBIE BOAOPOCIH, APYTHUE NPOTUCTHI. KononuanbHbie OpTraHU3MBI.
HBI/I)KCHI/IG OOHOKJICTOYHBIX OPraHu3MOB: aMé6OI/I,Z[HOC, KT'YTUKOBOEC, PECHUYHOC. 3aH_II/ITa y
OIHOKJICTOYHBIX OPIraHU3MOB. Pa3l[pa)KI/IMOCTB Y OAHOKJIETOYHBIX OPTraHU3MOB. Takcucsr

4.2

MHorokseTouHbsle pacTeHusi. B3auMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHH, OpraHbl U
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CUCTEMBbI OPraHOB MHOTOKJIETOUHOr0 opranu3ma. OpraHusm Kak exuHoe 1enoe. Tkanu pacteHuid. Turisl
pacTUTENBbHBIX TKaHed: oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJAIIAS, OCHOBHAs, MeXaHHYECKas.
OcobeHHOCTH CTpOeHMS, (PYHKINH U PaCIONIOKEHHS TKAHEH B OpraHax pacTeHHH
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BereratuBHBIE W TeHEepaTHBHBIC OpraHbl pacTeHU. DYHKIIMM OpPraHOB M CHUCTeM opraHoB. Kapkac
pacteHuil. [[BuKeHHME MHOTOKJIETOYHBIX pACTeHHWM: Tpomu3Mbl M HacTuu. llornomnienue BOJIBI,
YTIIEKUCIIOTO ra3a U MUHEPAIBHBIX BEIIECTB pacTeHUusMH. [Ipixanue pactenuid. Juddysus razoB yepes
MOBEPXHOCTh KIETKH. TpaHCHOPTHBIE CHUCTEMBl pacTeHUH. BrwigeneHue y pacteHuid. 3amwura y
MHOTOKJIETOYHBIX pacTeHuid. KyTtukymna. CpencTBa nacCUBHON M XUMHUYECKON 3aIIUThl. DUTOHLIUIBI.

PasgpaxumocTh M peryssiius y OpraHu3moB. Pa3apaXuMocTb W peryisiius y MHOTOKJIETOYHBIX
pacteHuil. PocToBble BellecTBa U UX 3HAUCHHE

4.5

MHorokieToYHble KUBOTHBIE. B3anMOCBSA3b yacTeli MHOTOKJIETOUYHOrO0 OpraHu3Ma. TKaHH, OpraHbl U
CUCTEMbl OpPTaHOB MHOTOKJIETOHYHOro opraHuszma. OpraHusMm Kak enuHoe neinoe. I'omeoctas3. Tkanu
JKUBOTHBIX M 4ejoBeKa. THIbl >KMBOTHBIX TKaHEW: SMNMTENMabHAs, COEAMHUTENIbHAs, MBbIIIEYHas,
HepBHast. OcoOeHHOCTH CTpOCHMS, (YHKIMA W pacHOJOKEHHs TKAaHEW B OpraHax >KUBOTHBIX W
qeJoBeKa

4.6

OpFaHLI U CHCTEMbl OpPraHOB KUBOTHBIX. q)yHKIII/II/I OpraHoB W CHUCTEM OpPIaHOB. Onopa TCIa
OpraHnu3MOB. CkeneTsl OJHOKJICTOYHBIX M MHOI'OKJICTOYHBIX >XHWBOTHBIX. HaPY)KHBIﬁ u BHYTpeHHI/Iﬁ
CKCJIICT. C’I‘pOCHI/Ie M TUIILI COSIMHEHUS KOCTEH.

I[BI/I)KCHI/Ie MHOT'OKJICTOYHBIX JKHBOTHBIX. [IuTanme >kMBOTHBIX. IIMTaHMe IMO3BOHOYHBIX >KHMBOTHBIX.
I[le&HI/IC J)KMBOTHBIX. KO)KHOE JIbIXaHHE. }Ka6epH0e U JIETOYHOE JIbIXaHHUeE.

JpixaHue MO3BOHOYHBIX >KUBOTHBIX. OBOJIOLUOHHOE YCIOXXHEHHE CTPOEHMS JETKUX MO3BOHOYHBIX
JKUBOTHBIX. JlpIXaTenpHasi cuUcTeMa 4ejloBeKa. MeXaHW3M BEHTWIIIMM JIETKUX Yy MNOTHL U
MJIEKOIIUTAIOIUX. Tpancnopt BELIECTB
y OpraHu3MmoB. TpaHCHOPT BELIECTB Y >KUBOTHBIX. KpoBeHOCHas cucteMa U €€ opranbl. KpoBeHocHas
CHCTEMa MTO3BOHOYHBIX JKUBOTHBIX. Kpyru KpoBooOpameHus. DBOIIONNOHHBIC YCIOKHEHUS CTPOCHUS
KPOBEHOCHOI CHCTEMBI TI03BOHOYHBIX XKUBOTHBIX. BbiieneHre y opranu3MoB. Belienenue y )KUBOTHBIX.
CokparutenbHble Bakyonud. Opranel BblgeneHus. CBs3b TOJOCTH Tela C KPOBEHOCHOW U
BBIZICTIUTENIBHON CUCTEMaMH. BrijieneHne y MO3BOHOYHBIX >KMBOTHBIX. 3allliTa y MHOTOKJIETOYHBIX
JKUBOTHBIX. [IOKpOBBI 1 X IPOU3BOJIHEIE.

PazgpaxumocTs U perymsuuss y OpraHu3MoB. PazipakuMocTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcuchl. Pa3apaxuMocTh W PEryJisiliisg y MHOTOKJIETOYHBIX pacTeHMH. POCTOBBIE BemiecTBa M HX
3HAYCHUE.

HepBHas cuctema u peduieKTOpHasi peryisaius y MHOTOKJICTOUHBIX KUBOTHBIX. HepBHast cuctema u eé
OTJETBl. DBOJIIOIMOHHOE YCIO0KHEHUE CTPOCHUSI HEPBHOM CHCTEMBI Y JKUBOTHBIX.
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Pa3paboTtka anroputmMoB u mporpamMMm ais 3¢dQexkTuBHON (YHKIMOHAIBHOW aHHOTAIMM TE€HOMOB,
TPaHCKPUNITOMOB, IPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTEHHUH, )KUBOTHBIX U YeJIOBEKA

OpraHu3M 4eoBeKa U ero 3J0pOBbe

5.1

OpraHbl © CUCTEMBI OPTaHOB YelloBeka. OTeNbI TOJOBHOTO MO3Ta TIO3BOHOYHBIX KHBOTHBIX. Peduiekc
U peduiekropHas ayra. be3ycinoBHble H yciioBHBIE pediiekchl. ['yMopalibHas perymsaius U SHIOKpUHHAS
cUCTEMa UBOTHBIX U YeJioBeKa. JKenes3bl 3HJOKPUHHON CUCTEMBI U UX TOPMOHBI. JleficTBHE TOPMOHOB.
B3auMocCBs3p HEpPBHON W DHIOKpHHHOW cucTeM. [wumoTanmamo-runodusapHas cucrema. Peduexc n
peduiekropHas nyra. besycioBHbIE U yCIOBHBIE pedIIeKch

5.2

3ammra opranuzMa oT OosiesHedd. MMMyHHas cucrema uyesoBeka. KieTOuHBIH M TyMOpasbHBIH
AMMYHHUTET. BpOXIEHHBIN, NPHOOPETEHHBIM CIENUPUUECKU HMMYHHTET. TeopHs KIIOHAJIbHO-
cenexktuBHoro ummynmrera (I[1.Opmmux, @.M.bepuer, C.ToneraBa). BocnamurenbHbie OTBETHI
Oopranm3MoB. Poik BpOXXIEHHOTO IMMYHUTETA B PAa3BUTHH CUCTEMHBIX 3a00JIeBaHUIA
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KpoBenocHast cuctema u e€ opransl. Cepjlle, KpOBEHOCHBIE COCYABI M KpoBb. Kpyru kpoBooOpaleHusl.
Pabora cepaua u e€ perynsuus
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Heixanue ugenoBeka. Juddys3us ra3oB yepe3 MOBEPXHOCTh KIETKU. J[pIxaTenbHas cHCTEMa 4YeoBeKa.
JlpIxatespHas TOBEPXHOCTh. Perymnsmust qeixanus. J{prxaTenbHble 00bEMBI

5.5

HI/IH_IGBapI/ITCJIBHa}I CHCTEMA YCJIOBCKA. OTI[CJH)I IMAIICBAPUTCIIBHOTO TPpaKTa. HI/IH_ICBapI/ITeJH)HLIe
KCJIC3bI. BHy’I’pI/IHOJIOCTHOG 1 BHYTPUKIICTOYHOC MUIIIEBAPCHUEC

5.6

IToxpoBsl 1 ux npousBoaHsie. Opransl BeaeneHus. [louku. CtpoeHue u GyHKIMOHUPOBaHUE HEPPOHA.
OunpTpanus, cekpenus ¥ o0paTHOE BCAChIBAHHME KaK MeEXaHWU3Mbl pPabOTBHl OPraHOB BBIJCICHUS.
OO0pazoBaHue MOYH Y YeIOBEKa

5.7

JIBmkeHue dYenmoBeka: MbllieyHass cucrteMa. CKeJeTHbIe MBIIIBI ¥ MX padora. CTpOeHUE W THIIBI
COEIMHEHUS KOCTEN

TCOpI/IH SBOIIONUH. Pa3BuTHE )XU3HU Ha 3emite

6.1

OpomonnonHas teopus Y. [lapsuna. Ilpeanocsiiky BOZHUKHOBEHMs AapBUHM3MA. JKU3Hb U HayyHas
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nestenbHOCTh Y. JlapBuHa.

JBwkymue cuiasl sBomronuu BuaoB 1o Y. JlapBuHy (BBICOKash HHTGHCHUBHOCTH Pa3MHOXEHHS
OpraHH3MOB, HACJEACTBEHHAas H3MEHUYHMBOCTh, OOpb0a 3a CyILECTBOBAHHE, CCTECTBEHHBIH U
UCKYCCTBEHHBII 0TO0D).

Odopmitenne cuHTeTHdeckoil Teopun sBomorun  (CTD). HeliTpanbHas Teopus DBOJIOIWH.
CoBpeMeHHasi JBOJNIONMOHHAS OWOJOTHs. 3HAau€HHE SBOJIIOLMOHHOW Teopud B (HOPMUPOBAHHUH
€CTECTBEHHO-Hay4YHOI KapTUHBI MUpa

6.2

HOHYJ'[HHI/ISI KakK 3JIEMCHTapHas C¢IUHHUIIA 3BOJIIOIIUU. COBpeMeHHLIC MCTOJbI OLCHKH T'CHCTUYCCKOI'O
pa3sHoOOpasust U CTPYKTyphl Momyssiiuid. l3meHeHue TeHO(oHIa MOMyNISIMU KaK >JIEMEHTapHOE
3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeTHueckoro pasHosecust [x. Xapnau, B. Baitnbepra.

OneMeHTapHbIe (PAKTOPBI (IBIAKYIIME CHIIBI) 3BOJIOLMM. MyTaruoHHBINH mporecc. KomOnHaTHBHAS
U3MEHYMBOCTb. [JIpeiip TreHoB — ciyuailHble HEHamNpaBlICHHbIE H3MEHEHMS 4YacTOT ajuleled B
nomysinusax.  O¢pdexT ocHoBarens.  Murpammu.  M3omAamus  HOMyisnuic:  reorpaduyuecKas
(npoctpancTBeHHast), Oronoruueckas (penpoayKTUBHAS).

EctectBenHblli 0TOOp — HampaBisromuil ¢dakrop s3Boiouud. DopMmbl €CTECTBEHHOro OTOOpa:
JBWOKYIIMH, CTAOMIM3UPYIOMIMHI, pa3pbIBaloni (Iu3pynTuBHbIN). [TonoBoit oToop.

IIpucnoco6aeHHOCTh OPraHU3MOB KaK pe3yiabTaT MUKPO3BOJIOIMY. BO3HUKHOBEHHE MpHCIOCOOIeHUM
y opranusmMoB. ApoMopdo3sl U uauoagantanuu. IIpumeps! npucnocoOneHuit y opranusMos. OTHO-
CHUTENBHOCTb IPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u cTpykrypa. BumooOpasoBaHue Kak pe3ylbTaT MHUKpPOIBOMOLWHU. M3omsamus —
KIIoueBol (aktop BHI00OpasoBaHMsA. [lyTH H CrmocoObl BHI000pPA30BaHMSA: AJUIONATPHUCCKOE
(reorpaduueckoe),  cuMmaTrpuueckoe  (IKOJIIOTMYECKOE), «MTHOBEHHOE»  (TIOJIMILIOWI3AIIHS,
ruOpumm3aiys). JmMTeTbHOCTh 3BOFOIIMOHHBIX TPOIIECCOB.

Mexanu3Msbl HopMUpOBaHUs OMOJIOTMUECKOro pa3HO0Opas3usl.
Ponp 3BOJIOIIMOHHON OHOJOTMM B pa3padOTKe HAyYHBIX METOJOB COXpaHEHUs OMOpa3sHOOOpasus.

MHUKpPOIBOIIONHS ¥ KOIBOIOIHS [TAPA3UTOB M UX X035¢B. MeXaHU3MbI (JOPMHUPOBAHUS YCTOMYMBOCTH K
aHTHOMOTHKAM H CITOCOOBI OOPLOBI ¢ HEl

6.3

Metonsl uU3ydeHHA MakpodBOJOUMH. llaleoHTONIOTMYECKME METOABI HM3YYEHHS  DBOJIOLMM.
ITepexoaubie HOpMBI U (HHIOTCHETHIESCKUE PSIIBI OPTAaHU3MOB.

Buoreorpaduyeckne meronsl m3ydeHus dBononud. CpaBHeHHe (GIOpEl U (ayHBl MaTepHKOB M
ocTpoBoB. broreorpaduueckue obmactu 3emin. BUIbI-30HIEMHUKY U PEITUKTHI.

3M6pI/IOHOFI/I‘ICCKI/Ie u CpaBHI/ITeJ'H)HO-MOp(bOJ'IOI‘I/I‘ICCKI/IC METOJAbI U3YUCHU 3BOJIIOIHUHU. I'enernueckue
MEXaHU3MBl SBOJIIOLIMKM OHTOI€HE3a W IOSBJICHHUS SBOJIOINMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE |
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AHAJIOTUYHBIC  OpTraHbl. Py,I[I/IMeHTapHBIe Opranbl MW  aTaBU3MBbI. MOJ'ICKYJISIpHO-I‘eHCTI/ILIeCKI/IC,
OHOXMMHYECKHE ¥ MaTeMaTUYCCKHE METOAbI H3YUCHHUSA  3BOJIFOIHU. TI'oMosoruyHbIe  TEHBI.
COBpGMeHHHe METOABI ITIOCTPOCHUA (1)I/IJ'IOFCHCTI/ILICCKI/IX ICPEBLEB.

XpOMOCOMHLIe MyTalliy U 3BOJIIONHUA TEHOMOB.

OO01ue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIOIMUA. HeoOpaTUMOCTh SBONIOLMHU. AJANTHBHAS paauallus.
HepaBHOMEPHOCTH TEMITOB 3BOJTIOLIUH

6.4

Hayunble THIOTE3BI MPOWCXOXKICHUS SKU3HH Ha 3emie. AOnWoreHes W maHcmepmus. JloHaydHbie
NPEACTABICHHS O 3apOKACHUH JKM3HU (KpealmuoHm3M). [HIloTe3a IOCTOSHHOTO CaMO3apOXKICHUS
Ku3HU U e€ ornpoBepxkenue onbitamMu @. Penu, JI. Cnamnanmanw, JI. [Tactepa. Ilpoucxoxxnenne xu3Hu
W acTPOOHOJIOTHSI.

OCHOBHEIE ATaITBl HEOPTaHNIECKOH 3BOIIONMH. [ImaneTapHast (Teojorndeckas) SBOIIONNsA. XUMIIecKas
sBoJronnsl. AOHOTEHHBII CHHTE3 OpraHMYecKHX BemecTB U3 Heopranmdecknx. Omeir C. Mumiepa
u I'. FOpu. O6pazoBanue nmonmumepoB U3 MoHoMepoB. KoarepBaTtHas runote3a A.J. Onapuna, TunoTesa
nepeudHoro OynboHa JIx. XonmeiiHa, reHetndeckast rumote3a [. Mémnepa. PuGosumer (T. Uek) u
runote3a «mupa PHK» V. I'un6epra. @opmupoBanrne MeMOpaH U BOSHUKHOBEHHE MPOTOKIETKH.

Uctopust 3emnmu u metonsl e€ n3ydenus. Vckomaemble OpraHHYECKHE OCTAaTKU. | €oXpoHOJOTHS U €€
Metoabl. OTHOcHTEeNbHas W aOCOJIOTHAs T€OXPOHONIOTHs. [ eoXpoHojornyeckas MIKaja: 30HBI, 3P,
MeprUOabl, SII0OXU.

Hauanbuble sTanel opranuyeckoi sBosmonuu. IlosiBieHHE M 3BOMIONUS MEPBBIX KJIETOK. DBOJIOLHUSA
Mmetabosm3ma. Bo3HHKHOBEHNE NEPBBIX 3KOcHCTEM. COBpeMEHHBIC MUKPOOHbIC OHOIUIEHKH KaK aHaJoT
nepBbixX Ha 3emiie coobmecTB. CTpoMaTonuThl. [IpoKaprOTHI U DYKapUOTHI.

[Mpoucxoxaenne  sykapuor  (cUMOHMOTeHE3).  DBOJIOIMOHHOE  MPOMCXOXKICHHWE  BHPYCOB.
[poucxokaeHne MHOTOKIIETOUHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYII MHOT'OKJIETOYHBIX
OpraHu3MOB.

OCHOBHBI€ 3Tallbl BOJIOLMHU BBICIINX pacTeHuid. OcHOBHBIE apoMop(o3bl pacTeHuid. Brixoa pacteHuit
Ha cymry. [losiBjieHre cIOpoBBIX pacTeHUi U 3aBoeBaHue MU cyiiu. CeMeHHbIe pacTeHus. [Iporncxox-
JICHUE IIBETKOBBIX PACTCHUH.

OCHOBHBIE 3TaIbl SBOJIIOLUHN KUBOTHOTO Mupa. OCHOBHBIE apoMOp(}03bl )KUBOTHBIX. BeHsckas (dayHa.
KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX TUMOB. IlepBble XOp10BbIe KUBOTHBIE. JKI3HB B BOJE.
OBomonys N03BOHOYHBIX. [Ipoucxoxnenne ampuouit u pentwinii. [IpoucxoxxaeHne MIEKOMUTAIOMINX
unrun.  [lpuHnmn  wmoweBoro  apomopdo3a. OcBoeHHe OECHO3BOHOYHBIME W TI03BOHOYHBIMH
JKABOTHBIMH CYIIIH.

PazBuTune >xu3HM Ha 3emiie 10 3paM U MEepUoaaM: apXxe, MPoTepo30H, Malle030i, Me3030i, KaliHO30M.
OO0mas xapakTepucTHKa KJIMMaTa U reojIorHueckux mpoieccoB. [osBiIeHne U paciBEeT XapaKTePHBIX
OpTaHM3MOB. YTi1e00pa3oBaHKEe: €ro YCIOBHS U BIMSHIE Ha Ta30BBIH COCTaB aTMOC(EPHI.
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MaccoBble BBIMHpPAHUSI — 3KOJOTHYECKUE KPU3MCHI MPOLUIOro. [IpWYMHBI M CIEACTBUS MAaCcCOBBIX
BbIMHUpaHuii. COBpEMEHHBIH SKOJIOTHYECKHI KPU3HUC, €r0 OCOOEHHOCTH

6.5

Pasmenst w 3amaum anTpomonoruu. Metonasr aHTpomnosiornn. (CTaHOBIEHHWE TPEICTABICHHHA O
MPOUCXOK/ICHUH deToBeka. COBpeMEHHbIE HAYIHBIE TEOPUH.

CXOZ[CTBO gelloBeKa ¢ KUBOTHEIMH. CHCTEMaTHYECKOE TTOJI0KEHHE YeIOBEKa. CBI/IIIGTGJ'H:CTBa cXoacTBa
YCJIOBCKAa C JKHUBOTHBIMU: CpaBHI/ITCHBHO-MOp(bOJ'IOFI/I‘IeCKI/Ie, 3M6pI/IOJ'IOFI/I‘IeCKI/IC, (1)I/I3I/IOJ'IOFO-
6PIOXI/IMI/I‘{GCKPIC, IOBCACHYCCKUC. OTnuumst 4eaoBeKa OT JKMBOTHEIX. HpHMOXO)K}IeHl/Ie N KOMILICKC
CBsA3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHe roj0BHOr0O Mo3ra u BTOpOfI CHTHAJTbHOM CHUCTEMBI.

Jewkymme cuinsl  (dakTophl) aHTpOIOreHe3a: OHoOJOTHYecKHe, coluanbHbie. COOTHOIICHHE
OMOJIOTHYECKUX U COIMATILHBIX (DAKTOPOB B aHTPOTIOTCHE3E.

OCHOBHBIE CTaJMH AHTPOIIOTE€HE3a. ABCTPAIONMUTEKH — JBYHOTHE TPEAKW JIOACH. YeTOBEeK yMEIbIi,
TEepBbIE U3TOTOBICHUS OPYAUM TpyJa. YenoBeK NpsIMOXOISANINN U MEPBBIN BBIXOJ JIIOJEH 3a MPEHENbI
A¢puku. Yenosek reiinenbOeprckuii — oOMUI IpeoK HEaHIEPTAIbCKOTO YEJIOBEKa M YeJIOBEKa
pasymHoro. YenoBek HeaHIEPTANbCKUN Kak BUJ JIIOJIEH XOJOJIHOTO Kiumara. YUernoBek pazyMHBIN
COBPEMEHHOTO THUIIA, IEHUCOBCKUH YeIOBEK, OCBOCHNE KOHTUHEHTOB 3a npeaenamMu AQpUKH.

DBOJIIONHS COBPEMEHHOTO YeJloBeKa. ECTECTBEHHBIM OTOOp B MOIMYJNSAIUAX YejoBeKa. MyTallMOHHBIH
nporecc 1 noauMopdusm. IlomynsuoHHbIEe BOJIHBI, Apeiid reHoB, Murpanusa U «3pQexr ocHoBaTessH»
B TIOMYJISILIUSIX COBPEMEHHOTO YeIOBEKa.

Uenoseueckue pachbl. IloHste o pace. bonbiime pacel: eBpomeoupHas (eBpas3wiickas), aBCTpajo-
HEeTpoujHAas (PKBATOpHANbHAs), MOHTOJIOMIHAs (a3UaTCKO-aMepUKaHCKasi). Bpems u myTu pacceneHus
yelloBeKka Mo IUiaHere. EAWHCTBO uyenoBedeckux pac. HaydHas HecOCTOSTEIBHOCTh pacu3Ma.
[Ipucnoco6neHHOCTh YenoBeka K pa3HbIM YCIOBUSAM OKpY’Karollel cpensl. BiausHue reorpaduueckoit
cpenbl U apetida reHOB Ha MOP(OJIOTHIO M (PU3HUOIOTHIO YeIOBEKa

OKOCUCTEMBI K IIpUCyIIne UM 3aKOHOMEPHOCTHU

7.1

Pazgensl u 3agaun 3KOJIOTHH. CBSI3b KOJIOTHH C APYIrUMH HayKaMU.

Mertonsr 5koioruu. [loeBsie HabMOAeHUS. DKCIIEPUMEHTBI B 9KOJOTHH: IPUPOIHBIE M JabopaTOpHbIE.
MoenupoBaHie B 3KOJOTHH. MOHHMTOPHHI OKDY’KAalOIEH Cpeabl: JOKaJdbHBIH, PErHOHAIBHBIM M
rI100aIbHbIH

7.2

Okonormyeckue (GakTOpsl M 3aKOHOMEPHOCTH UX JeictBus. Kiaccudukarmst HKOIOTHIECKUX
(akTOpoB: abuoTHyeckue, OMOTHUECKHE, AaHTpomoreHHole. OOIME 3aKOHOMEPHOCTU JeiicTBUS
skosorndeckux (Qaxropos. IlpaBwio wmuuuMmyma (K. HInpenrens, IO. JIubux). TomepaHTHOCTB.
OBpHUOHOHTHBIE U CTEHOOHOHTHBIC OPTaHU3MBI.
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Abunoruueckue ¢axtopbl. CBET Kak 3Konoruyeckuit akrop. JefcTBre pa3sHBIX yYaCTKOB COJIHEYHOTO
CIEKTpa Ha OPraHMU3Mbl. DKOJIOTHYECKHUE TPYMIbl PACTEHUHA M >KUBOTHBIX [0 OTHOLICHHIO K CBETY.
CurnanbHast pojib cBera. POoTonepuoIu3M.

Temnepatypa kak 3xosoruueckuii gaxrop. JleiicTBue TeMmnepaTypsl Ha opranusmsl. IlolikunorepMHbie
Y TOMOHOTEPMHBIE OPraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BnaxnocTh Kak sKojormueckuil Qakrtop. IlpucmocoOnenus pacTeHMH K HOAIEPKAHUIO BOJHOIO
6ananca. Knaccudukanus pacTeHuil 1o OTHOLIEHUIO K Boje. IIprcnoco6aeHust sKUBOTHBIX K M3MEHEHHIO
BOJIHOI'O PEKUMA.

CpCI[BI oOuTaHuAg OpraHu3MOB: BOJHAs, HA3€CMHO-BO3AYyIlIHAs, ITIOYBCHHAs, 1".]'[}76I/IHHa$I IOoAIIOYBCHHA,
BHYTPUOPraHU3MEHHAA. DU3UKO-XUMUYECKHE OCOOCHHOCTH cpea ooHTaHUs OpraHu3MoOB.
HpI/ICHOCO6HeHI/IH OpPraHu3MOB K JXM3HH B PasHBIX CpE€aax.

buonoruyeckue PUTMBI. Buemnune wun BHYTPECHHUEC PUTMBIL. CyTO‘{HLIe U TOAWYHBIC PUTMBI.
HpI/ICHOCO6HeHHOCTL OpraHnu3MOB K CE30HHBIM U3MCHCHUAM }’CJ'IOBI/Iﬁ JKHU3HHU.

Kuznennsie popmbl opranusmos. [lorstue o xu3HeHHOH Qopme. XKusHeHHbIe popMbI pacTeHuit: nepe-
Bbsl, KYCTapHHWKH, KYyCTapHHYKH, MHOTOJICTHWE TpaBbl, OIHOJETHHE TpaBbl. JKu3HEHHBIE (QOPMBI
JKUBOTHBIX: THIPOOMOHTEI, T€OOMOHTHI, a3p0o0nOoHTEI. OCOOEHHOCTH CTPOSHUS U 00pa3a JKU3HH.

buoTtnueckue dakropsl. Buapl 6HOTHYECKHUX B3aUMOAECUCTBUI: KOHKYPEHIIMS, XUIIHUYECTBO, CUMOHO3
u ero ¢opmbl. Ilapasutusm, Koomepanus, MYTyaqu3M, KOMMEHCAJIU3M (KBapTHPaHTCTBO,
HaxJeOHm4IecTBO). HeTpodudeckue B3amMoneicTBHsS (TOmHUYeckue, Qopuueckne, QadpHUIecKue).
3HaueHNe OWOTHYCCKUX B3aMMOJCHCTBUI IS CYNIECTBOBAaHHS OPTaHU3MOB B Cpele OOHTaHMS.
ITpuHIMI KOHKYPEHTHOI'O UCKJIIOUEHMUSI

7.3

OKOJIOTHYECKHE XapaKTepUCTUKU momynsmuu. [lomymsmus kak Owosormdeckas cuctema. Ponb
HEOJIHOPOJHOCTU cpefbl, (pu3ndeckux 0aphepoB M OCOOCHHOCTEW OMONIOTHM BUJOB B (hOPMUPOBAHHUH
MPOCTPAHCTBEHHOM CTPYKTYypbl Tomynsaiui. OCHOBHBIE TMOKa3aTeNd MOMYJISIHUUA: YUCIEHHOCTb,
IUIOTHOCTh, BO3pacTHAas M TIOJIOBas CTPYKTYpa, POXKAAEMOCTh, MPUPOCT, TEMIT POCTa, CMEPTHOCTD,
MUTpaIys.

Okonoruueckas CTpyKTypa nomyssinuy. OLeHKa YUCIEHHOCTH NOMyIsuuy. JIMHaMKKa NOMyJIsInuy U e
perymsinusi. buotndeckuil nmoreHuuan nomymaanud. MopenupoBaHMe AMHAMUKU Homynsauuu. Kpusble
pOCTa YHCIEHHOCTH MOMyJAnuH. KpuBele BBDKMBaHMSA. Perynsmus 4YHCIEHHOCTH IONMYJISALUHA: pOJb
(haKTOpOB, 3aBUCAIINX W HE 3aBHCSMIMX OT IUIOTHOCTH. DKOJOTHYECKHE CTpaTernd BUIOB (r- n K-
CTpaTerun).

[onsTre 06 JKomormueckod Huire Bupa. MecrooOuranue. MHOTOMepHas MOIETb SKOJIOTHYECKOM
numm Jx. M. Xaranacona. Pazmeps! skonorudeckoit Humm. [loTeHnmnansHas U peaan3oBaHHAs HUIIH.

Bupg xak cucrema nonynﬂum‘/i. Apeam)I BUJIOB. Buabl 1 X JKHU3HECHHEIC CTpaTeruu. 3aKOHOMepHOCTH
IIOBCACHUA 1 Mnrpaunﬁ ’)KMBOTHBIX. brojiornueckne nHBa3zuu TyKEPOIHBIX BUI0B
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CoobiecTBa opranu3MoB. buonenos u ero crpykrypa. CBsi3u MeXIy OpraHM3MaMu B OHOLEHO3E.
OkocucremMa Kak OTKpbiTas cuctema (A.Jx. TeHcnu). @yHKUMOHaNbHBIE OJOKH OPraHU3MOB B
9KOCHUCTEME: TPOIYIEHTH, KOHCYMEHTHI, peIyleHTE. Tpodudeckne ypoBHH. Tpoduyeckue menu u
ceTu. AOGnoTndeckue OJ0KH dKocucTeM. [10YBBI M MITBI B HKOcHCcTeMax. KpyroBopoT BEmIecTB U OTOK
SHEPrUU B IKOCUCTEME.

OCHOBHBIC TIOKa3aTeNd SKOCHCTEMBL. brnomMacca W MPOAYKIHSA. DKOJOTUYECKHE MUPAMHIBI YUCEN,
OMOMAaCCHI M SHEPTHH.

HanpasneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccHd. [lepBuuHbIe U BTOPUYHBIE CYKLECCUU U
VX TMPUYUHBL. AHTPOIIOT€HHBIE BO3ICHCTBUS Ha cykieccni. KimmmakcHoe coobriectBo. bropaznoobpasue
U TIOJTHOTA KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

HpI/IpO,Z[HBIC OKOCHUCTCMEI. AHTpOHOl"GHHHC OKOCHUCTCMEBI. AFpOBKOCI/ICTCMa. ArpoueH03. Paznuuns
MEKAY aHTPOIIOI€HHBIMU U IMTPUPOJHBIMU 3KOCUCTEMAMMU.

Ypb6oskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOodkocucteM. loponckas ¢uopa u  (ayHa.
CuHaHTponu3auus ropoJckoil ¢aynsl. bruonornueckoe u Xo3siCTBEHHOE 3HAUYEHUE arpOdKOCHCTEM H
ypOosKocucTeM. 3aKOHOMEPHOCTH (OPMHUPOBAHMS OCHOBHBIX B3aUMOJCHCTBHII OpraHH3MOB B
3KocHUCTEMAX.

[lepeHoc dHEpruM M BEIIECTB MEXIY CMEXHBIMH JKOCHCTEMAaMH. Y CTOMYMBOCTH OpPraHHU3MOB,
MOIYJISIUMN ¥ 3KOCUCTEM B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3AEUCTBUI

7.5

Buocdepa — obmennanerapHas o0osouka 3eMid, I/ie CYIIECTBYET WU CyIIECTBOBaja KH3Hb. YUEHHE
B.U. Beprajackoro o 6uochepe. Obnactu 6uochepsl u e€ cocras. XKupoe BemectBo Ouocheps! u ero
(hyHKIHM.

3aKOHOMEPHOCTH cymlecTBOBaHUs 6uocdepsl. OcoOeHHOCTH OHOChEphl KaK II00aTbHONH 3KOCHCTEMBI.
Junamuyeckoe paBHOBecue B Ouocepe. KpyroBopoThl BemIeCTB M OHOTCOXMMHYECKHE IHKIIBI
(yrnepona, a3ora). PutmMuuHoCTb siBIeHU# B Onochepe.

3onaneHOCTh Onocdepsl. [lonsarne o Ouome. OCHOBHBIE OWMOMBI CyIIW: TYHIpa, XBOWHBIE Jieca,
CMeIlIaHHbIE U IIUPOKOIUCTBEHHBIE Jieca, CTEMNH, CABaHHBI, TyCTHIHU, TPOMIUYECKHE JIECA, BBICOKOTOPbS.

Knumar, pacTuTenbHbIN U dKUBOTHBIA MUP OHMOMOB CYIIH.

CTpyKTypa 1 (QYHKIUS XKHUBBIX CHCTEM, OIICHKA HX PECypCHOTO MOTCHIMANa U 6nochepHbIX (HyHKIHUII

7.6

OKollorMuecKkne KpHU3UCHl M WX NpUYMHBEL. Bo3meiicTBue uemoBeka Ha Owocdepy. 3arps3HeHne
BO3AYIIHON cpensl. OxpaHa Bo3Ayxa. 3arpsi3HeHue BogHOW cpenbl. OXpaHa BOIHBIX PECYPCOB.
Pazpymenune noussl. OxpaHa OYBEHHBIX pecypcoB. M3meHenue kinumara.

AHTpPONIOTEHHOE BO3ACUCTBHME HA PACTUTENIbHBIA U KUBOTHBIM MHp. OXpaHa pacTUTENBHOTO U
JKHBOTHOTO Mupa. OCHOBHBIE NPHHIWIBI OXpaHbl Hpuponsl. Kpacuple kaurun. Ocobo oxpaHseMble
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npupoaubie Tepputopuu (OOIIT). borannueckue caapl U 300JI0THYECKHE TAPKH.

OCHOBHBIE TIPUHLMIIBI YCTOMYMBOIO Ppa3BUTUSL 4YEJIOBEUYECTBA U  IPHUPOJBL

IMPUPOAOIIOJIB30BaAHNE U COXPAHCHHUE OHOJIOTHYECKOIO pa3Hoo6pa31/1;1 Semiu

Pamnmonansnoe
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