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Beinucka uz OOII COO

3.1.12. PaGouas nporpamma y4e0Horo npeamera «buosorus. Yriy0jeHHbIH YPOBEHb» 1JIs1
oOyuaromuxcsa 10-11 kiaccon

OOmiee 4yKMcI0 9acoB, OTBEACHHBIX HA M3ydeHHE OMOJOIMM Ha YIiyOJIEHHOM YpPOBHE
cpenHero obmiero obpaszoBaHusi, cocraBiser 204 waca: B 10 kmacce - 102 gaca (3 yaca B
Hezneno), B 11 kmacce - 102 yaca (3 yaca B He/1el10).

Coaepixanue o0yueHust

10 xknace

Tema 1. Bnosnorus kak Hayka.

CoBpemeHHass OuoJorus - KOMILJIEKCHas Hayka. Kparkas uctopust pa3BUTUSL OMOJIOTHU.
buonornueckne Haykd W U3ydaemble UMHU TpoOneMbl. DyHIaMeHTaJIbHBIE, MPUKIAIAHBIE U
IIOHMCKOBBIE HAYYHBIE UCCIIEIOBaHUs B OMOJIOTHH.

3nayenne Ouoyoruu B (OPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouosorued. 3HaueHHMe OMOJOTMM B IPAKTUYECKOH
JESTEIIbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, HPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JdemoHcTpaumu:

MopTrperni: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapeun, Y. I'apseii,
I'. Mengens, B. 1. Bepnanckuii, W. I1. IlaBnos, . 1. Meunukos, H. U. BaBunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u  cxembl: «CBsA3b Ouonoruu ¢ JOpyruMH  Haykamm», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. /KuBble cucTeMbl U X H3y4YeHHeE.

JKuBsble cucTeMbl Kak MpeaMeT nu3ydeHus: ononoruu. CBONCTBA KUBBIX CUCTEM: €MHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTb W 1LIEJIOCTHOCTb, CIOKHOCTb U YHOPSAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CaMOOpraHW3alus, CaMOBOCIPOM3BEIEHHUE, Pa3ApaXKUMOCThb,
M3MEHYUBOCTb, POCT U pa3BUTHE.

YPOBHHM OpraHu3allMd >KMBBIX CHUCTEM: MOJIEKYJISPHBIN, KIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepusbiil. IIporeccsl, Mpoucxoasmue B *KUBbIX cucTeMax. OCHOBHbIE NMPHU3HAKU JKUBOTO.
Kuzsp kak popma cymectBoBaHus Matepuu. Hayku, nzydaromue *HUBble CHUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPraHU3aLNH.

Nzyuenune xuBbix cucreM. Metonpl Ononornueckor Hayku. Habmromenue, nsmepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanu3. [loHaTue o 3aBUCMMONM UM HE3aBUCUMOM
nepemenHoi. IlmanmpoBanue skcnepumenta. [loctaHoBka W mpoBepka rumnore3. Hynesas
runote3a. [loHsTHE BBIOOPKH U €€ 10CTOBepHOCTh. Pa3dpoc B Ononmornueckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH MOJIyYEHHBIX pe3ynbTaToB. [IpHunHbBI HCKaXXeHUST Pe3yJNbTaTOB dKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpauuu

Tabanubl m cxembl: «OCHOBHBIE TNPU3HAKU KU3HW», «BHOJOrMYECKHE CHCTEMBI,
«CBONCTBA )KMBON MaTepun», Y pOBHH OPraHU3ALMM KUBOM NMPUPOb», «CTpOeHUE )KUBOTHON
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreorienos», «buochepan, «MeTopl H3yUdeHHS] JKUBOU MPUPOIBI.

OGopynoBanue: abopaTopHoe O00OpyIOBaHUE M IPOBEIEHUS  HAOIIOJCHUI,
WU3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTnyeckas padora:

«Hcnonp30BaHne pa3IMUHbIX METOJOB MPU U3YUYEHUU KUBBIX CHCTEM.

Tema 3. Brnosnorus KjieTku.



Knerka - cTpykTypHO-(DyHKIIMOHAIBHAS €IMHUIA KUBOTO. VICTOpUS OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneitinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.

Mertoapl MOJIEKYJISAPHOH H KICTOYHOM OHOJIOTMH: MHMKPOCKOMHMS, Xpomarorpadus,
anekTpodope3, METOA  MEYEHBIX aroMoB, auddepeHunanbHoe  HEHTpUDYTrUpOBaHHE,
KYJIbTUBHpPOBaHUE KIETOK. M3ydeHue (UKCHUPOBAHHBIX KIIETOK. DJIEKTPOHHAS MHKPOCKOMUSI.
Kondokansaas Mukpockonus. ButanpHoe (MpHKU3HEHHOE) U3YYE€HUE KIIETOK.

JdemoHcTpauuu

Hoprpersi: P. I'yk, A. JleBenryk, T. lIsann, M. llneiinen, P. Bupxos, K. M. bap.

Taoaunbl U cxembl: «CBETOBOM MUKPOCKOM», «INEKTPOHHBIA MUKPOCKOM», «cTopus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

Oo0opynoBanue: CBETOBOM MHUKPOCKOII, MUKPOIIPENapaThl PACTUTENbHbBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora

«3yueHne METOJOB  KJIETOYHOW Owmonoruu  (Xpomarorpadwus, dnekTpodopes,
nuddepennmanbaoe neHTpudyruposanue, [TLP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKH.

XHUMUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPAMUKPOJIEMEHTHI. Boaa u €€ poiib
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MunepasnbHbie BelllecTBa KJIETKH, UX Ouojorudeckas poiib. Poiib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KieTku. buonornueckue nonumMepsl. beiaku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBod Momekyinbl. [lepBuuHas cTpykTypa Oeika, menTuaHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue ¢pynkiuu 6enkoB. [I[puoHsL.

VYrneBoabl. MoHOcaxapu/pl, Aucaxapuibl, OJIUrocaxapuibl W mojucaxapuiabl. OOmui
IUIaH CTpPOeHUsT U (U3MKO-XMMHYECKHE CBOMCTBa YrieBoaoB. buonornueckue GyHKIUU
YTJIEBOJIOB.

Jlumuaer.  [mapodunbHO-ruapodoOHBIE  cBolicTBa.  Kitaccudukammss — JTUNHAIOB.
Tpurnunepuasl, Gochoaunuabl, BOCKU, cTepousl. bruonornyeckue Gpynkunu munuaos. O0mue
CBOIiCTBa OHONIOTMYECKUX MEMOpaH - TEKyuecTb, CIIOCOOHOCTb K CaMO3aMbIKAHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie kucnotel. JJHK nu PHK. Crpoenne HyknenHoBbIX kuciaoT. HykiaeoTuasl.
[Tpunuun komruiementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK - nBoiinas cnumpais.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunst PHK. ®ynkiun PHK B knertke.

Crtpoenue monekynbl AT®. Makpospruueckue cBsi3u B Mmojiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccraHOBIEHHbIE TNEPEHOCUMKHM, HX (QYHKUMU B Kiertke. [Ipyrue
HYKJIe03uATpudochaTh (HTD). CexBeHHpPOBaHKE JHK. Mertonsl T€HOMUKH,
TPAHCKPUIITOMHUKH, IIPOTEOMHKHU.

CrpykrypHast Ouosiorus: OMOXMMHUYECKUE M OMOPU3NYECKHE UCCIIEOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTyphl OuoMosieKyn. MojaenupoBaHue CTPYKTypbl M (yHKIMH
OMOMOJIEKYN U UX KOMIUIEKCOB. KOMIbIOTEpHBIN AU3aiiH U OpraHMYeCKUi CHHTE3 OMOMOJIEKYT U
UX HEMPUPOJHBIX aHAJIOTOB.

JdemMoHcTpanuu

Hoptpersi: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep,
C. IIpy3unep.

Juarpammbl:  «PacnpeleneHne XUMHUYECKHMX DJJIEMEHTOB B HEKHUBOW IPHUPOAE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabauupl n cxembl: «llepuonuueckas Tabiuia XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocraBe OpraHu3moB», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTYpbl OenKoBOW MOJEKyIb», «CTpoeHHE MOJEKYJd YrieBoaoB», «CTpoeHHe MOJEKYI
munuoBy, «HykinenHoBbie KUCTOTEY, «CTpoeHue MoeKyiasl ATDy.

O0opynoBaHme: XUMUYeCKasi Iocy1a 1 000pyI0BaHuUE.

JlaGoparopHas padora

«Ob6Hapyx)eHHne OEJIKOB ¢ TOMOIIBI0 KAUeCTBEHHBIX PEAKLIUI».

JlaGoparopHas padora



«MccnenoBanne HYKIEMHOBBIX  KHCIOT, BBIIEICHHBIX M3 KIETOK  PAa3JIMYHBIX
OpPraHU3MOB.

Tema 5. CTpoenune u pyHKIMH KIETKH.

Tunsl kneTok: sykapuoTHueckass U nmpokapuoruyeckas. CTpyKTypHO-(yHKIIMOHAIbHBIE
00pa3oBaHus KJIETKH.

CtpoeHue mnpoKapuOTHYECKOW KieTku. KierouHnas crTeHka OakTtepuid W apxei.
OcoOeHHOCTH CTPOCHUS TeTepOoTpoHOI U aBTOTPO(DHON MPOKAPUOTHYECKUX KIETOK. MecTo U
pOJIb IPOKAPHOT B OMOLIEHO3AX.

Crpoenne 1 pyHKIMOHUPOBAHHUE SyKapHOTHUECKOH KieTku. [Ina3marnueckas memOpaHa
(mnasmanemma). CrTpykTypa IUIasMaThdeckoil MeMmOpaHbl. TpaHCHOPT —BEIIECTB 4Yepe3
IUIa3MaTHYECKyI0 MeMOpaHy: mMaccuBHbBIN (muddysusa, oOnerduéHHass nudQys3us), aKTHBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [Tomynponuraemocts MemOpanbl. PaboTa
HATPHUIl-KaJIMeBOro Hacoca. DHAOIUTO3: MUHOUTO3, (parounto3. Dx301uTo3. Kiletounas cTteHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHON CTEHKH paCTEHUM, TPUOOB.

Huronnaszma. Llutozonb. Llutockener. JlBuxenue uuroriazmbl. OpraHOMIBI KIIETKH.
OnHomMeMOpaHHBIC OpraHOMIBI KJICTKHU: 3HAoIazMarndeckas cetb (DIIC), anmapar [osbmku,
JM30COMBI, WX CTpOeHHEe U (QYyHKIUH. B3anmMOCBSA3b OJHOMEMOpAHHBIX OPTaHOWUIOB KIETKH.
CrpoeHue rpaHylsipHOro peTukyiyma. Mexanu3m HampasieHuss OenkoB B OIIC. Cunres
pactBopuMbIx  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHysspHBIN)
sH0IIIa3MaTHUecKuil petukyiayMm. CekpetopHas ¢yHkuus anmnaparta ['onbmku. Monudukanus
OenkoB B anmnapate ['onbaxu. CoptupoBka O6enkoB B annapate ['onbxu. TpancnopT BemiecTs B
KJeTke. Bakyonu pactutenbHbIX KieTok. Kiterounslii cok. Typrop.

[loniyaBTOHOMHBIE OpraHOMbl KJIETKH: MUTOXOHJpHUM, IulacTuabl. IIpoucxoxneHue
mutoxoHapuil u miactun. Cumbuorenes (K. C. MepexkoBckuii, JI. Maprymnuc). Ctpoenue u
(GyHKIMM MUTOXOHApUA © macTul. llepBuuHble, BTOpPUYHBIE U CJOXKHBIE IJIACTU]IBI
(OTOCHHTE3UPYIOIUX 3YKapuOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTBI ~ BBICHIMX
pacTeHuM.

HememOpannbie opranonisl kiaetku CtpoeHne U QyHKIMM HeMeMOpaHHBIX OpPraHOMI0B
kiaetkn. Pubocombr.  IIpomexyrounele  ¢umameHTsl. MukpoduiaaMeHTH.  AKTHHOBBIC
MUKpOGUIaMeHTbl. MpllIeyHble KIETKU. AKTHHOBbIE KOMIIOHEHTHl HEMBIIIEYHBIX KIIETOK.
MuxkpotpyOouku. Knerounslii nentp. CTpoeHHE U JBHKEHUE JKIYTUKOB M PECHHYEK.
MuxkpoTpy6ouku rutoriasMel. LlenTpuons. benku, accounupoBaHHble ¢ MUKpOQHIAMEHTaMU U
MUKpOTpyOoukamu. MoTopHbIE OEIKH.

SAnpo. O6on0uka sapa, XPOMaTHH, KapuoIjiazMma, SAPBIIIKH, UX CTPOEHHE M (DYHKIIMH.
SAnepHslil 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE PacloIOKEHUE XPOMOCOM B HMHTEp(PazHOM
aape. DyXpoMaTHH M TeTepOoXpoMaTHH. benku XpomaTWHa - TUCTOHBI. JlMHaMuKa siepHOU
000JI04YKH B MUTO3€. SIIEPHBII TPAHCIOPT.

Knerounsle  BriroueHus.  CpaBHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JdemoncTpanuu

Hoprpersi: K. C. MepexkoBckuii, JI. Maprynuc.

Tabanubr 1 cxembl: «CTpoeHHE SYKapUOTHUYECKON KIETKHM», «CTpoeHHe XUBOTHON
KIeTKN», «CTpoeHHe pacTUTENbHON KileTkn», «CTpoeHrne MUTOXOHIpUNY, «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.

Oo0opynoBaHue: CBETOBOM MHKPOCKOII, MUKPOIpPENAapaTbl PaCTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JlabGoparopHas pabdora

«M3yueHne cTpoeHUs KJIETOK Pa3InYHbIX OPTaHU3MOBY.

IIpakTHyeckas padora

«M3ydyeHue cBOMCTB KIETOYHOI MEMOpaHbI».

JlabGoparopHas pabdora

«MccnenoBanue mia3Moian3a 1 AEMaa3Moiin3a B pACTUTENbHBIX KIETKaxX».

IIpakTHyeckas padora

«M3yueHne IBUKEHUS LIUTOIIIa3Mbl B PACTUTEIbHBIX KIETKaX».

Tema 6. O0MeH BelecTB U MPeBpalliecHUe JHEPITUH B KJIETKe.



AcCCUMMIISIINS M TUCCUMWISILIAA - JIBE€ CTOPOHBI MeTabonu3Ma. THrbl oOMEeHa BEIIECTB:
aBTOTPO(HBI M  reTepoTpodHBIA. YyacTue KHUCIOpoJa B OOMEHHBIX  IIPOIIECCaXx.
Ounepreruyeckoe oOecrieueHne kieTku: mpeBpameHne AT® B  0oOMeHHBIX Tpoleccax.
depMEHTATUBHBIN XapakTep peaklHii KIETOYHOro Mmeradonn3ma. DepMEeHTBI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentsl. Otnuuus (GepMEHTOB OT HEOPraHHMYECKUX
KaTain3aropoB.  benku-aktuBatoppl W OEIKU-MHTMOUTOPHL.  3aBUCHUMOCTb  CKOPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT PA3IMYHBIX (PaKTOPOB.

[lepBHUYHBIl CHHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. POTOCHMHTE3. AHOKCUIE€HHBIH U
OKCUTCHHBIN QorocuHTe3 Yy OakTepuil. CBETOCOOMpPAIOIINE MUTMEHTHI H  IUTMEHTHI
peakuuoHHOro neHtpa. Ponp xyoporutactoB B mpouecce portocuHre3a. CBeToBas U TEMHOBAs
¢azer. Portonsixanue, C3-, C4- u CAM-tunsl gorocuntesa. [IpoaykTuBHOCTE (HOTOCHHTE3A.
BiusiHue pa3nuuHbIX GakTOpoOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHUe (POTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPHUIMPYIOLIHE
OaxTepuu, xKene300aKkTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHUE XEMOCHHTE3a.

AmnaspoOHbIe opranu3mbl. Bunel 6poskenus. [IpoaykTsl OpoXeHHS U MX HCIIOJIB30BaHHE
YeJI0OBEeKOM. AHa’pOOHbIE MHUKPOOPIaHU3Mbl Kak OOBEKTbl OMOTEXHOJOTMM U BO30YAWUTENIN
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTamnbl 3HEpreTuyeckoro oOMmena. IloAroToBUTENbHBIN ITaIl.
['mukonm3 - 6ECKUCIOPOAHOE PACIIETICHHE TITFOKO3bI.

buonornueckoe okuciIeHUE, UM KJIETOUYHOE JbIXxaHue. Posb MUTOXOHAPUH B IIpoLeccax
Ounonornyeckoro okucieHus. lluknmueckne peakumu. OkuciaurenbHOe (BochopuupoBaHue.
DOHeprus MmeMOpaHHOro rpagueHTa npotoHoB. Cunre3 AT®: pabora nporonHoi AT®-CHHTA3HI.
[IpeumymectBa a’poOHOro Myt OOMEHa BEIIECTB Tepen aHad’poOHBIM. (P(HEeKTUBHOCTH
SHEPreTUYecKoro ooMeHa.

JdemMoHcTpauuu

Hoprpersi: Ix. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabauubl U cxembl: «DoTocUHTE3», «DHEpreTUdeckuii oOMen», «buocunTes Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBOW MHKPOCKOII, 000PYA0BaHHE AJISi IPUTOTOBJICHUS TOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnasi padora

«3yueHne KaTalUTUYECKOM aKTUBHOCTH (EpMEHTOB (Ha NpUMEpe amuiasbl WU
KaTasas3bl)».

JlabopaTopHas padora

«M3ydyeHue QpepMEHTATUBHOI'O pAcUICTJICHUsS MEPOKCHAa BOJOPOJAa B PACTUTENbHBIX U
KUBOTHBIX KJIETKAX).

JlabopaTopnasi padora

«CpaBHEHHE IPOLECCOB (POTOCUHTE3a U XEMOCUHTE3a».

JlabopaTopnasi padora

«CpaBHEHHE TTPOIIECCOB OPOKEHUS U IBIXAHHS.

Tema 7. HacsencrBenHass nHGOpPMANMA U peajn3anus e¢ B KJIeTKe.

Peakuuu matpuyHoro cuHresa. [IpyHINI KOMIVIEMEHTAPHOCTH B pPEAKLUSIX MATPUYHOTO
cuHTe3a. Peanmsanusi HacnencTBeHHOM uWHGpopMauuu. ['eHeTWyeckwil KoJ, €ro CBOCTBa.
Tpanckpunuusa - marpuunblii cuaTe3 PHK. IIpuHIMNOBI TpaHCKpUIIIUKA: KOMIUIEMEHTApPHOCTb,
aHTUIApaIEIbHOCTh, acuMMeTpuuHocTh. Co3peBanue marpuunblx PHK B sykapuornueckoi
xietke. Hexkomupyromue PHK.

Tpancnsauus u e€ sransl. Yuactue tpancnopTHbix PHK B 6uocunrese Genka. YcnoBus
6uocunTe3a 6enka. KogupoBanue aMuHokuciot. Poiabs pubocom B OuocuHTe3e Oenka.

CoBpeMEHHBIE NIPEACTABIEHUS O CTPOCHUH I'eHOB. OpraHusanus reHoMa y IpoKapuoT U
9yKapuoT. Perynsius akTUBHOCTH T€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). MounekynsipHble MEXaHU3Mbl 3KCIIPECCUU T'€HOB y JYKapHoT. Poib XpomaruHa B
perynauuu paboTsl TeHOB. Perynsanns oOMEeHHbIX MpolieccoB B kieTke. KiieTounslit romeocTas.

Bupycsl - HekineTouHble (GOPMBI )KU3HU U o0NUratHele napa3uThl. CTpOEHUE MPOCTHIX U
CJIOKHBIX BHPYCOB, peTpoBUpYycoB, Oaktepuodaros. Xuzuennsi mukn JIHK-comeprkammx



BupycoB, PHK-conepxamux BupycoB, OakrepuodaroB. OOpaTHas TpaHCKPHIILUS, PEeBEpTa3a,
MHTErpasa.

BupycHble 3aboneBaHus uenoBeKa, JKUBOTHBIX, pactrenuil. CIIMA, COVID-19,
COLMAJIbHBIE U METULIMHCKHE TPOOIEMBI.

buonndopmartika: uHTErpanys U aHaiau3 OoJbIIMX MaccuBOB («bigdata») CTPYKTYpHBIX
Ouonornyeckux nAaHHblXx. HaHorexHosormum B Ouosiornn u Mmenuuuse. Ilporpammupyemsie
¢ynkunm 6enkoB. CriocoObl JOCTaBKH JIEKAPCTB.

JdemoHcTpauuu

Moprpersi: H. K. Konsuos, /. Y. UBaHOBCKU.

Tabauubl u cxembl: «buocuHTe3 Oenkay, «l'eHeTmyeckuii Koa», «BHUpyCH»,
«baxrepuodaru».

IIpakTuyeckas padora

«Co31aH1e MOJIEIN BUPycCay.

Tema 8. /Ku3HeHHBIN HUKJ KJIETKH.

Krnerounsnii mukn, ero mepuonsl u perymsimus. Matepdaza u mutos. OcobeHHOCTH
npoleccoB, nporexarouux B untepgase. Iloaroroska kierku k aenenuto. Ilpecunrerndeckuit
(IOCTMUTOTHUYECKUIT), CHUHTETUYECKMH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKUNA) NEPUOIbI
uHTep(ha3bl.

Marpuunsii  cuare3 JHK - pemmukamusa.  Ilpunnuner  perumkanmun — JIHK:
KOMIUIEMEHTApHOCTh,  ITOJIYKOHCEPBATUBHBI  CHHTE3, aHTUIAPAJUIENBHOCTh. MexaHusm
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoM. Temomepsl u  Tegomepasa.
XpOMOCOMHBIM HAabOp KIETKU - KapuoTul. [IUMIouAHbI M ramjougHblii HaOOpBl XPOMOCOM.
I'omonornynsie XpoMocoMsl. 11010BbIE XPOMOCOMBI.

Jenenue kneTku - mMuto3. CTaguum MUTO3a M NPOUCXOIALIME B HUX IPOLECCHL. THIbI
muto3a. Kaprnokunes u nurokunes. buongornueckoe 3HadyeHrEe MUTO3a.

Perynauuss MUTOTHYECKOTO LMKJIAa KiIeTKU. IIporpammupyemas kieTouHas rubenb -
arormnTo3.

Knerounoe  a1apo,  XpomMocoMmbl,  (DYHKIMOHQJIbHAs  T€HOMHKA.  MeXaHHU3MbI
npoiudepanuu, auddepeHUpoBKr, crapeHus W THOenm kierok. «l{udposas kierkay -
O6ronHpopMaTuUecKue MOAEIN (PYHKIIMOHUPOBAHUS KIETKH.

JdemMoHcTpanuu

Tabanubl 1 cxembl: «OKHW3HEHHBIN LUK KIETKW», «MuT03», «CTpOEHHE XpOMOCOMY,
«Permmukanus JJHK».

O0opynoBanme: cBETOBOM MHKPOCKOII, MUKpOIIpenapaTsl: «MHUTO3 B KJIETKax KOpPELIKa
JTyKay.

JlabopaTopnasi padora

«M3yueHne XpoMOCOM Ha TOTOBBIX MUKpOIpEnapaTaxy.

JlabopaTopnasi padora

«Habmronenne MMTO3a B KIETKaX KOHYMKA KOpelIKa Jiyka (Ha TOTOBBIX
MHUKpOIpenapaTax)».

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB.

buonoruueckoe  pasHooOpasue  opraHu3MoB. OJHOKJIETOYHBIE, KOJOHHUAJIBHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U JKU3HEAEATEIIbHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKIIETOUHBIE BOJIOPOCIIH, Ipyrue NpoTUCThl. KonoHuanbHbIe
OpraHU3MBl.

B3anMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpraHbl U CUCTEMBI OPraHOB.
OpranusMm Kak enuHoe neinoe. I'omeocras.

Tkanu pacreHuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTellbHAsA, MOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, (PYHKIUH M pacloNoXeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX U 4ejoBeKa. THIBI JKMBOTHBIX TKaHEH: OSNMTEIUANIbHASA,
COEIMHUTENIbHASA, MbllIeuHasi, HepBHasi. OCOOCHHOCTH CTpOeHUs, (PYHKUUH U pacloioXKeHHs
TKaHEW B OpraHax »KMBOTHBIX U Y€JIOBEKa.

Opranbl. BereratuBHble M TeHEpaTHUBHBIE OpraHbl pacTeHHil. OpraHbl U CHCTEMBI
OpraHoOB XUBOTHBIX U 4YenoBeKa. DyHKIMN OPraHOB U CUCTEM OpPIaHOB.



Onopa Tena opranu3moB. Kapkac pacreHuidl. CkeneTrbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbIl 1 BHYTpeHHH ckesieT. CTpOEHUE U TUIIbI COCTMHEHUS
KOCTEH.

JIBukeHne OpraHu3moB. JIBuKeHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUTHOE,
JKI'YTUKOBOE€, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX pACTEHUN: TPONM3MBI M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX KUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

[Iuranue opranusmos. llornomenne BOabl, YIJIEKMCIOIO ra3a U MUHEPAIbHBIX BEILIECTB
pacteHussMH. [IuTtanue >KMBOTHBIX. BHYTpPHUIIONIOCTHOE W BHYTPHUKIIETOYHOE IIUIICBAapEHUE.
IluraHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO Tpakrta. llumeBapurenbHble
’kenesbl. [InimeBapuTenbHas cucTeMa 4eI0BeKa.

Jpixanue opraHusmoB. Jlpixanue pacteHuit. Jlpixanue >KMBOTHBIX. uddysus razos
yepe3 MNOBepXHOCTh kieTku. Koknoe npixanue. [lpixarenpHas moBepxHOCThb. JKabepHoe u
NEroyHoe JpIXxaHue. JIpIXaHWe T03BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIIOIMOHHOE
YCIIOKHEHUE CTPOCHUS JIETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas CUCTEMa YeJIOBEKA.
MexaHu3M BEHTWISILUY JIETKUX Y ITUI] U MIIEKONTUTAOMMX. Perynsauus asixanus. JlpixaTenbHble
00BEMBL.

TpancnopT BellecTB y OpraHu3sMoB. TpaHCHOpPTHBIE CHUCTEMbl pacTeHuid. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Ceplle, KPOBEHOCHbIE cCOCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsl.  OBOJIIOLIMOHHBIE  YCIOXKHEHMSI ~ CTPOCHUSI  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opraHusMoB. Belgenenue y pacreHuid. BwlaeneHue 'y KHBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbl BblAeneHus. DunbTpanus, cekpeuuss U oOpaTHOe
BCAChIBaHME KaK MEXaHMU3Mbl pabOThl OPraHoB BblAeNeHUsA. CBSA3b MOJOCTU TejIa C KPOBEHOCHOM
Y BBIIETUTEIBHOM cUCTEMaMU. BplieneHue y MO3BOHOYHBIX KUBOTHBIX M 4YesioBeka. [loukwm.
Crpoenne u pyHKkunoHupoBanue HeppoHa. OOpazoBaHrE MOYH y YETIOBEKA.

3ammTa y OpraHu3MoOB. 3allldTa y OJHOKJIETOYHBIX opranu3moB. Cropbl OakTepuii u
LUCTBI MPOCTEUIINX. 3alMTa y MHOIOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa naccuBHOM U
XUMUYECKOH 3a1UThl. DUTOHUUBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX NpOM3BOAHBIC. 3aliuTa
opranuzMa otT Oone3Heil. MMmyHHass cucrtema uenoBeka. KieTouHbIH W TyMOpajgbHBIN
UMMYHUTET. BpoxkaEHHBIN 1 TpHoOpeTEHHBIN ciennpuueckuii UMMYHHUTET. Teopus KJIoHaIbHO-
cenektuBHoro ummynuteta (I1. Dpnux, @. M. bepuet, C. Tonerasa). BocranurensHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JIEBaHUH.

PasnpaxxumMocTs M peryssiuus y OpPraHu3MoOB. Pa3zapakuMocTb y OJHOKIJIETOYHBIX
oprann3moB. Takcucel. PazgpaxxumocTs U peryisnus y pacTeHuil. PocToBble BemecTsa U HX
3HA4YCHHUE.

HepBHas cuctema u peduekTopHas peryisauus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. ODBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CUCTEMBI Yy >KMBOTHBIX. OTIENbI
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexropnas nyra. besycinoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHas perynsuus M SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4enoBeka. JKenessl
OHJIOKPUHHOM CHUCTEMBI M HX TOpPMOHBI. JleCTBHE TOPMOHOB. B3aMMOCBSI3p HEPBHOM U
SHAOKPUHHOU cucTeM. [ mmoramamo-runoduszapHas cucrema.

JdemMoHcTpanuu

Hoptper: U. I1. ITaBnos.

Tabanubl n cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOAOPOCINY,
«baktepun», «lIpocreitmme», «Opranpl I[BETKOBBIX pacTeHUi», «CHUCTEMBI OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHuE HaceKOMbIX», «TKaHM pacTeHui»,
«KopueBwie cuctembry, «Ctpoenne ctebins», «CTpoeHHe JHMCTOBOM IUIACTHHKWY, «T[KaHU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblmeyHas CHCTEMay,
«BpiienurensHas cucremMay, « JHIOKpUHHaAsA cuctemay, «CTpoeHue Mbliby, «MMMyHHTETY,
«KumeunononoctHele», «CxeMa nuTaHus pacTeHuil», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujps», «CTpoeHHE IIaHApUn», «BHYTpeHHEE CTpPOEHHE [107KJIEBOTO



yepBsi», «HepBHast cucrema pwiO», «HepBHas cucrema mnsarymkun», «HepBHas cucrema
npecMmelkaromuxcsa», «HepBHas cucrtema nTuny, «HepBHas cucTremMa MIIEKONMTAKOLIUXY,
«HepBHas cucrema uenoBekay, «Peduekcy.

OobopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENAPAThl OJTHOKIETOYHBIX OPTraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKHUBbIE
9K3EMILIAPBl KOMHATHBIX PAaCTEHH, repOapuu pacTeHU pa3HbIX OTAENIOB, BJIaKHbIE Iperaparhbl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMHA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue [ JEMOHCTpAllMd [OYBEHHOIO U BO3AYIIHOTO MHTAHUA PACTEHUH,
pacuierieHus Kpaxmaina u  OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpyIOBaHUE IS
JIEMOHCTPALIMHU OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXAHNU3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIETTN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabGoparopHasi pabdora

«M3ydyeHne TKaHel paCTCHUIN».

JlaGoparopHasi pabdora

«M3ydyeHne TKaHEeH KUBOTHBIX».

JlabGoparopHasi pabdora

«M3yueHune opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTraHU3MOB.

@opMBbI pa3MHOKEHUS OPraHM3MOB: Oecrioyioe (BKJIOYash BEreTaTHBHOE) M IOJIOBOE.
Buer 6ecrnionioro pa3MHOKEHHUS: MOYKOBAHUE, CIIOPYJISAIUS, PparMeHTalus, KIOHUPOBAHHE.

[TonoBoe pasmHoxkeHue. IlomoBele kieTku, wiau ramerel. Meio3. Craauu Mmeiiosa.
IToBenenue xpomocom B Merose. Kpoccunrosep. buonornyeckuii cMbICiI MeH03a U TIOJIOBOTO
npouecca. Melo3 U ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe paszputve. [‘ameroreHe3 y KUBOTHBIX. llojoBble —kene3bl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KieTOK. CriepmartoreHe3 u oorene3. CTpOeHHE MOJIOBBIX
KJIETOK.

Omo1oTBOpeHNE W SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIJIOJOTBOPEHHUS:
Hapy»KHoOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTUE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS - HayKa O Pa3BUTHH
opranu3MoB. MopdoreHes - 0JjHa U3 TNIaBHBIX podiem sMmOpuonorun. Konuemnius MmophoreHoB
u Mozenu Mmopdorenesa. Ctaguu sMOpHOreHe3a )KUBOTHBIX (Ha MpuUMepe JIArymku). J{podienue.
Tunsl npobnenus. JleTepMUHUPOBAaHHOE W HEIEPMUHUPOBAHHOE JpobneHue. bmactyna, TUIbI
6nactyn. OcoOeHHOCTH APOOJIEHUS MIIEKONUTAIOMINX. 3apOAbIIIEBbIE JIMCTKU (TacTPyJIALN).
3akiagka OpraHoB M TKaHEW W3 3apOJBIIIEBBIX JIUCTKOB. B3auMHOe BiMAHME YacTel
pa3BUBAIONIETOCST  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjiajka TIUIaHa CTPOCHHUS
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUII TeHOB. BiusHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOLIEH CpEebl.

Poct u pasButHe XuBOTHBIX. [locTamOpuoHanbHblii nepuoa. Ilpsimoe u Hempsmoe
pasButue. PaszButne ¢ meramopdo30M y OECMO3BOHOUYHBIX W TIO3BOHOYHBIX JKUBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOTO M HENPSIMOTO PA3BUTHUS, UX PACIHPOCTPAHEHUE B IPHUPOJE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl pEryisiiMM pocTa KUBOTHBIX M uenoBeka. Craguu
NOCTAMOPHOHANIBHOTO Pa3BUTHS y KUBOTHBIX M 4enoBeka. Ilepnosibl OHTOreHesza 4eaoBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe MTPOLECCHI.

PasmHoxeHne u pazButue pacteHuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. [lameToreHes y pacTeHUM.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OIUIONOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBl PeTyJIsLUuN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemMoHcTpauuu

Hoptpersi: C. I'. Hapamun, X. [lIneman.

Tabauubl U cxembl: «BereraTnBHOE pa3MHOKEHUEY, « THUTIBI OECTIONOTO PA3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHIOMOHaAb», «Pa3MHOXEHHE »HBIVIEHBI», «Pa3MHOXXEHUE TUAPHIY,
«Meino3y, «Xpomocombl», «l'amerorenes», «CTpoeHHE SWUEKIETKH W CIEepMaTO30UIay,
«OCHOBHBIE CTaJuM OHTOreHe3a», «lIpsamoe u Hempsmoe pa3BuTHe», «Pa3BuTHE MaiCKOro
Kykan, «Pa3Butue capanun», «Pa3BuTHe IArymkun», «/{BolHOE OIIOJOTBOPEHHUE Y IIBETKOBBIX
pacteHui», «CTpoeHHE CeMSH OJHOAOJBHBIX U JABYJOJBHBIX PacTeHUN», «OKM3HEHHBIM LMKII



MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKW3HEHHBIH LMK NAnOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.

OOopynoBanme:  CBETOBOM ~ MMKPOCKOI,  MHUKpONpENaparbl  SIMIEKIETOK U
CIIEPMAaTO30M 0B, MOJENb «LIMKI pa3BUTHS JIATYLIKN.

JlabopaTtopnasi pabora «l3yueHue CTpPOEHHs TMOJOBBIX KJIETOK Ha TIOTOBBIX
MUKpOIIpenaparax».

IIpakTnyeckas padora

«BplIsBIIEHNE IPU3HAKOB CXOJICTBA 3aPOJBIIIEH I03BOHOYHBIX KUBOTHBIX).

JlabopaTopnasi pabora

«CTpoeHME OpPraHOB Pa3MHOXKECHHUS BBICIIIMX PACTEHUI.

Tema 11. I'eHeTHKa - HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB.

Hcropust cTaHOBJICHUS U Pa3BUTHS T'eHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne
@®puza, T. Moprana. Pomb oTeyecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Pabotsr H. K.
Komnbrora, H. M. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.

OCHOBHBIE TCHETUYECKUE NTOHATUS U CUMBOJIBL. [ 'OMOJIOTHYHBIE XPOMOCOMBI, AJIJICJIBHBIE
IEHbl, aJbTEPHATUBHBIE INPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN IPU3HAK, TOMO3UIOTA,
reTepo3nuroTa, YUCTasl JIMHUS, TUOpUAbI, reHOoTUN, (QeHoTHn. OCHOBHbBIE METOJ/bl T€HETHUKH:
rHOPHIONOTHYECKUH, IUTOIOTMYECKHII, MOJICKYISIPHO-TEHETUIECKUN.

JdeMoHcTpamun

Hoptpersi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. M. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabaunusbl U cxembl: «MeToabl TeHETUKNY, «CXEMBbI CKPEIIUBAHUSI.

JlabGoparopHnasi pabdora

«/Ipo3oduna kak 00BEKT T€HETUYECKUX UCCIIEIOBAaHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH.

Monorubpunnoe ckpemuBanue. llepBeiii 3akoH MeHzmens - 3aKOH €IMHOOOpa3us
ruOpu1oB nepBoro mnokosieHus. IlpaBwio pomuHupoBanus. Bropoil 3akoH Menpens - 3akoH
paciernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTMOPUAHOIO CKpeluBaHus. I'unoresa
YUCTOTBI FaMeT.

AHanmusupyromee — ckpemuBaHue.  IIpoMeXyTOUHBI ~ XapakTep  HacCJeIOBAHMS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

JurubpunHoe ckpemmuBaHue. Tpetuil 3akoH Menzaens - 3aKOH HE3aBHUCHMOIO
HacJieI0BaHMs TPU3HAKOB. LlUuTonornyeckre 0OCHOBBI TUTMOPUIHOTO CKPEIIMBAHUS.

CuennieHHoe HacienoBaHue npusHakoB. Paboter T. Moprana. CuersieHHOe
HAaCJIEOBAHWE TE€HOB, HApPYLIEHUE CLEIUICHWs MEXAy TIeHaMH. XPOMOCOMHas TEOpHs
HACJIEICTBEHHOCTH.

I'enernka nosna. XpoMOCOMHBIM MEXaHHM3M OIPEIEIECHUS I0JIa. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanne npu3HaKkoB, CHEIVIEHHBIX € TIOJIOM.

l'enoTun kak uenoctHas cucrema. [lneiloTponus - MHOKECTBEHHOE IEHCTBUE TEHA.
MHoxecTBEHHBIH ayulenu3M. B3anmoneincTBue HeaUIeNbHBIX TI'eHOB. KOMIIJIEMEHTapHOCTS.
Onucras. [Tonumepus.

I'eneTnyeckuii KOHTpOJIb DPa3BUTUS DPACTEHUM, JKUBOTHBIX M UEJIOBEKAa, a TaKkKe
(GU3MONOrMYecKUX TPOIECCOB, TIOBEIEHUS U KOTHUTUBHBIX (yHKUuN. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTIeHE3a, MEXaHH3Mbl B3aUMOJECHUCTBUS «XO3MMH - MApa3sUT» U «XO3iUH -
MUKpoOnom». ['eHeTHueckre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEHHON nH(popMaluu B
MIOKOJIEHUSX KJIIETOK M OPraHU3MOB.

JdemMoHcTpauuu

Moprtpersi: I'. Mennens, T. Mopras.

Taoauubl u cxembl: «llepBbiii 1 BTOpOil 3akoHbI Menaens», « Tpetunii 3akoH Menaens»,
«AHanuzupymrllee ckpenBanue», «HenonHoe nomuHnpoBanue», «CHENIIEHHOE HACIEJOBaHHE
MPU3HAKOB y Apo30oduib», «'eHeTnka nonay, «Kapuorun yenosekay, «Kapruotun apo3ouiib»,
«Kapuotun nruus», «MHOKECTBEHHBIN auienn3M», «B3anMoaeicTBue reHoBY.

OO0opyaoBanme: Mosienb Ui IEMOHCTPALlMU 3aKOHOB €IMHOO0pa3usi THOPHI0B MEPBOTO
MIOKOJIEHUSI U pacIlEIUICHUs] NPU3HAKOB, MOJENb s JEMOHCTpAllMM 3aKOHa HE3aBUCHMOTO



HaCJIEJ0BAHMS MPU3HAKOB, MOJENb ISl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBON MUKPOCKOII, MUKpompenapar: «Jpo3zodmuiay.

IIpakTnyeckas padora

«M3ydenne pe3yapTaToB MOHOTHOPHIHOTO CKPEIIUBAHUS Y APO30(HITBI».

IIpakTHyeckas pabora

«M3ydenne pe3yabTaToB AUTHOPUIHOTO CKPEIIMBAHUS Y IPO30QUITBIY.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH.

B3aumopeiictBue renotuna u cpeapl npu GopmupoBaHuu (eHoruna. M3MEHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHbIE NpPHU3HAKU. BuIbl  HU3MEHYMBOCTH:
HEHACJICICTBCHHAs M HACJICACTBCHHAS.

MoaudukanoHHas U3MEHUYUBOCTh. Poiib cpenbl B pOopMUPOBaHUHN MOTUPHUKAIIMOHHON
n3MeHunBoCcTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIA psa ¥ BapuanvoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON H3MEHYHBOCTH.

I'enorunudeckass u3MeHUYMBOCTh. (CBOMCTBA T€HOTHUIIMYECKONM HM3MEHUYHMBOCTH. Buabl
TeHOTUITUYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KomOunatuBHas U3MEHYMBOCTh. MeH03 U MOJIOBOM MPOIECC - OCHOBA KOMOWMHATHUBHOMN
W3MEHUYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3ws
B IIpeJiesiax OJHOTO BHUJIA.

MytarmonHasi U3MEHYMBOCTh. Bujbpl MyTtanuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHEIE.
CHoHTaHHbIE W WHAYLUPOBaHHbIE MYyTalUU. SepHBIE M IUTOIUIaA3MAaTUYECKUE MYTalUU.
Comaruueckre W MOJOBble MyTauuu. [[pUYMHBI BOSHUKHOBEHHS MyTaluil. MyTrareHel U HUX
BIIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOTO IpoLecca. 3aKOH TOMOJOTMYECKHUX
panoB B HacneacTBeHHOM wusMmeHuuBoctu (H. WM. BaBunoB). BuesnepHas u3MEHYMBOCTH M
HACJICACTBEHHOCTD.

ONUreHeTHKa W SMUTCHOMHUKA, POJIb SIMUTCHETUICCKUX (DAKTOPOB B HACICIOBAHUU U
M3MEHYUBOCTU (DEHOTHITMYECKUX MPU3HAKOB Y OPTaHU3MOB.

JdemMoHcTpauuu

IMoprpersi: I'. ne ®pus, B. Uoranucen, H. U. Basuios.

Tadauubl U cxembl: «Bunabl usmeHunBOCTHY, «MoaudukanuoHHas U3MEHYUBOCTHY,
«KomMOMHaTUBHAasE ~ M3MEHUMBOCTBY,  «Meio3»,  «OmnomoTrBopeHue»,  «l eHeTHYeCcKue
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

OOopynoBanme: xuBble U repOapHbIe SK3EMIUIAPHl KOMHATHBIX PACTEHHUH, PUCYHKHU
(dpotorpadun) >KMBOTHBIX C PAa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora

«MccnenoBanue 3aKOHOMEPHOCTEW MOAM(PUKAIMOHHOW wu3MeHYuBOCTH. [locTpoeHue
BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

IIpakTnueckas padora

«Mytanuu y 1po30(duiel (Ha TOTOBBIX MUKpOTIpEnapaTax ).

Tema 14. I'eHeTHKa YesiOBeKa.

Kapuotun uenoBeka. MexayHapo/iHas mporpamMma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
Metoapl U3ydeHHUs] TEHETUKU YEJIOBEKA: T€HEATOTHYeCKU, OMM3HEIOBBINA, ITUTOTCHETUYECKHM,
NONYJISLUOHHO-CTATUCTUYECKUH, MOJIEKYIsipHO-TeHeTnueckuii. COBpPEMEHHOE OIpeesieHue
TEHOTHIA: TOJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTHUIUPOBAHHE, B TOM YHCJIE C IOMOIIBIO
[T[[P-ananu3a. HacnencrtBeHHble 3aboseBaHusi uyenoBeka. [ '€HHbIE U XPOMOCOMHBIE OOJIE3HU
YeoBeKa. boJie3HW ¢ HaCIeICTBEHHOM MPEeapacloioKeHHOCThIO. 3HAaYeHUE MEAUITMHCKON
TeHETUKU B TPEIOTBPALICHUM W JICUCHUHM TeHETUYECKUX 3a0oNieBaHU uenoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTHpoBaHHE. CTBOJIOBBIE KIETKH. [IOHSITHE «TE€HETHYECKOTO Tpy3ay.
DTHUYECKUE acTIeKThl UCCIEAOBAHUN B 00JIACTH PEIAKTHPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnveckue (akTOpbl MOBHIIIICHHOW YYyBCTBUTEIBLHOCTH YENIOBEKA K (PU3MUECKOMY H
XUMHUYECKOMY 3arps3HEHUI0 OKpYKawlled cpeabl. ['eHeTnueckas MpeapacrnoaoKeHHOCTh
YeJI0BeKa K IMaTOJIOTHSIM.

JdemMoHcTpanuu

Taoaunbl U cxembl: «Kapuotun yenoBeka», «MeToAbl U3yUYCHHS! TEHETUKU YEIOBEKA,
«["enernueckue 3a00JE€BaHMS YCTTOBEKAY.

IIpakTHyeckas padora

«CocTaBiieHHE U aHAJIU3 POJOCIOBHOMN.



Tema 15. Cenrekuusi OpraHusMoB.

JlomecTukanuss M ceneKknusa. 3apOoKICHHE CENeKIUMU U JoMecTukanuu. Yuenue H. U.
Bagunosa o LleHTpax mpoucXoXXAeHUsI 1 MHOT000pa3ust KyJIbTYPHBIX pacTeHuil. Ponb cenexkuun
B CO3JJaHMM COPTOB pACTEHUH U TOpoA >KMBOTHbIX. CopT, mnopoja, IUTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAcCIeACTBEHHOM m3MeHuuBoct H. M. BaBuiioBa, ero 3HaueHue mis
CEJIEKIIMOHHOM paboTHI.

Mertoabl  ceneKUMOHHOM  paboTel.  VcKyccTBEHHBIH — OTOOp:  MAaccoBbId M
WHIUBHUIYAIbHBIA. OTalbl KOMOWHAIMOHHOW ceJeKuuH. VcrbITaHue NpOU3BOAUTEIEH TI0
noroMctBy. OTOOp MO TEHOTHIy C TOMOIIBIO OLIEHKHM (EHOTHIAa MOTOMCTBA M OTOOp IO
FEeHOTHUITY ¢ ToMonIksto aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENEKIMOHHOW paboThl. PaaumanuoHHBIA U
XUMHUYECKMM MyTareHe3 Kak MCTOYHMK MyTallMii y KyJbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWEe T'€HOMHOIO PENAKTUPOBAaHMS M MeToAoB pekomMOuHaHTHbIX JIHK s
MOJIy4EHUSI UCXOJTHOTO MaTepHraia Jisl CEJIEKLUU.

[Monyyenne monuruiongoB. BHyTpuBumoBas rubpuauzanms. bauszkopoacTBeHHOE
CKpellrMBaHue, Wik UHOpuauHT. HepoacTBeHHOE cKpeluBaHue, Wik ayTOpuauHr. ['eteposuc u
ero mnpuuyuHbl. Mcmonb3oBanue rerepozuca B ceneknuu. OtnanéHHas TUOpUAM3ALINAL
[Ipeogonenue Oecruioguss MEXBHIOBBIX T'HOpUAOB. JIOCTH)KEHHS CENEKIMHM pPACTeHUH U
JKUBOTHBIX. «3€N€Hast PEBOIOIUS.

CoxpaHeHHe M M3y4YEHHE IN€HETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUN M UX JIHUKHUX
poanyel s CO3AaHUs HOBBIX COPTOB U THOPHJIOB CEJIbCKOXO03SMCTBEHHBIX KyNIbTyp. M3yuenue,
COXpAaHEHHE M  YIPABICHUE TE€HETHUYECKUMHU PECypCaMH  CEJIbCKOXO3SMCTBEHHBIX U
IIPOMBICIIOBBIX JKMBOTHBIX B LEJAX YJIy4YIIEHUs CYIIECTBYIOIIMX M CO3JaHMS HOBBIX IIOPOZ,
JUHUA W KpPOCCOB, B TOM YHCIE€ C MPUMEHEHUEM COBPEMEHHBIX METOJOB HAayYHBIX
WCCIIEIOBAHU M, IEPENOBBIX UAEH U NEPCIIEKTUBHBIX TEXHOJIOTHA.

JdeMoHcTpamun

Hoprpersi: H. . BaBunos, 1. B. Muuypus, I'. /. Kapneuenko, II. II. JIykpsnenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabamubl m  cxembl: «LeHTpBl NPOUCXOXKIEHUS M MHOTooOpasusi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKUX pSAJ0B B HACIEICTBEHHOW W3MEHUYMBOCTH», «MeToabl
cesnekuny, «Otaanénnas rudpuauzanus», «Myraresesy.

JlabopaTopnasi padora

«M3y4eHne cOpTOB KYJIbTYPHBIX PACTEHUM U MIOPOJ JOMAIIHUX )KUBOTHBIX).

JlabopaTopnasi padora

«M3y4eHre METOIOB CEIEKIIUHA PACTEHUIN».

IIpakTnyeckas padora

«IIpuBUBKa pacTEHUI».

Ikckypeust «OCHOBHBIE METOJBI U JTOCTHIXKEHUS CENEKIIMN PACTeHUH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIH YYacTOK, B TEIJIUYHOE
X03SICTBO, B JTa0OPATOPHUIO arpOYHUBEPCUTETA UIIM HAYUYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJI0TUS M CUHTETHYECKAS OMOJIOTHS.

OOBeKThl, UCHONb3yeMble B OWOTEXHOJIOTHH, - KIETOYHBIE M TKAaHEBBIE KYIbTYPHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKa. TpaaullmoHHas OWOTEXHOJOrus: XJjeOoreueHue,
MOJIy4eHHEe KUCIIOMOJIOYHBIX MPOJIYKTOB, BUHOAEIHE. Mukpoouonorndeckuit cuute3. OOBEKTHI
MUKpPOOHOJIOTHYECKUX TexHoJIorui. [Ipon3BoacTBO OenKa, aMUHOKHCIOT U BUTAMUHOB.

Cozanue TEXHONOTMM W HMHCTPYMEHTOB  IIEJICHAIIPaBICHHOTO W3MEHEHHUS U
KOHCTPYHPOBAHHUs T€HOMOB C LIEJIBIO MOJYyYEHHsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJEPKAIINX
HE BCTpEYaroIuecs B MpUpoJie ONOCUHTETUYECKHE TYTH.

Kinerounas mnxkenepus. Mertoasl KyapTypbl KJIETOK U TKaHEW PAaCTEHUU M >KMBOTHBIX.
Kpunobanku. ComaTuueckass ruOpuau3anmus U comaTtudeckuid smOpuoreHes. Vcmosib3zoBaHue
rariousIoB B CEJNEKIUU pacTeHui. [lonmydeHre MOHOKJIOHaNBHBIX aHTHUTEN. Mcmosib3oBaHue
MOHOKJIOHAJIBHBIX ¥ MOJIMKJIOHAIBHBIX aHTUTEN B MeIUIMHE. ICKyCCTBEHHOE OIJIOOTBOPEHHUE.
PekoHCTpyKIIMsSI SHIEKIETOK W KIOHUPOBAHME >KMBOTHBIX. METOJA TpaHCIIAaHTAlUU siep
KJIETOK. TEXHOJOTUM O3/I0pPOBIIE€HHUS, KYJIbTUBUPOBAHUS U MHUKPOKJIOHAJIBHOTO Pa3MHOXKEHUS
CEIbCKOXO0351MCTBEHHBIX KYJIBTYP.



XpoOMOCOMHas U TeHHasl UHKeHepus. MICKyCCTBEHHBIN CUHTE3 IeHa U KOHCTPYUPOBAHUE
pekomOuHanTHbIX JIHK. Co3nmanune TpaHCTEHHBIX OpraHu3MoB. JOCTHDKEHHSI W TIEPCTICKTHBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJIIOTUYECKHE W OTHYECKHE MPOOJIeMbl TeHHOU
WHKCHEPUH.

Menununckue  Ouorexnosnoruu. Iloctrenomuass uumdpoBas  Meauuuna.  [ILP-
JTUArHOCTHKA. MeTaOoMOMHBIN aHaliu3, TeHOLICHTPUYECKHIM aHalu3 MpoTeoMa ueioBeKa s
OLICHKHU COCTOSIHMSI €70 370pOBbsl. Vcronb3oBaHNe CTBONIOBBIX KJIETOK. TaprerHas tepanus paka.
3D-OuoumkeHnepust sl pa3pabOTKH (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEW COYeTaHHeM TEXHOJOTMi TPEXMEPHOr0 OMONPUHTHHIA U
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C IIENbI0 0OecredyeHus] KOMOMHUPOBAHHOM 3allUTHI OT
Bo3Oyauteneli OPBU, ycTtaHoBiIeHHE MOJICKYJIAPHBIX MeXaHW3MOB (yHknuonupoBanus PHK-
COJIep KAIX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMAcHbIE 3a00JI€BaHMS YeTIOBEKA U )KUBOTHBIX.

JdemoHcTpaumuu

Tabamubr m  cxembl: «/crnonb3oBaHME MUKPOOPIaHU3MOB B IPOMBIIIJIEHHOM
pou3BOJCTBEY, «KileTounas nunxenepus», «I'eHHass HHKEHEPUSI».

JlabopaTopnasi pabora

«3yueHne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora

«[Tony4yeHre MOJIOYHOKUCIBIX TPOITYKTOB.

Ikcekypenst «buoTexHonorusi - BakHEHIIasi MPOU3BOJAUTENIbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHUYECKOE TTPOU3BOCTRO)Y.

11 xknace

Tema 1. 3apo:kaeHue u pa3BuTHE IBOJIOLMOHHBIX NPeACTaB/IeHUH B 0M0J10THH.

OpomonmonHass Tteopus Y. JlapBuna. Ilpennocbulku BO3HHMKHOBEHHUS [JapBHUHHU3MA.
JKu3nb n HaydHas nearensHOCTh Y. JlapBuHa.

JBwxyiue cuibl 3BosolMd BUAOB 1o Y. JlapBuHY (BBICOKasi MHTEHCHUBHOCTh
Pa3MHOXXEHMSI OPTraHUW3MOB, HACJIEJICTBEHHAss HW3MEHYUBOCTb, OOpbba 3a CyIIECTBOBaHHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunretudyeckod Tteopun osBomonuu (CT3). HelitpanpHas Teopus
sBotorMM. COBpEMEHHasi HBOJIIOLMOHHAS OHONOrvs. 3HaueHHe 5SBOJIOLMOHHON TeopuH B
(GOpMHUPOBAHNN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoncTpanuu

Hoprpersi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, [Ix. Xonaeitn, J. K. benses.

Tabaunusbl n cxemsbl: «Cucrema xuBoid npuposl (o K. JIunuero)», «JlectHuma »«uBbix
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHHUS NPUCHOCOONEHUH y pacTeHUd u
#KUBOTHBIX (110 Jlamapky)», «Kapta-cxema mapuipyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «@opmbl 060pb0Obl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KYJIBTYPHBIX QOpM KamycTel», «Ilopoabl JOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOLIEHHS ABIKYLIUX CHJI 3BOJOLUN», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUYECKOM TEOPUU IBOJTIOLIUNY.

Tema 2. MukposBosonust 4 eé pe3yjbTaThl.

[Momynsimus kak ayeMeHTapHas eauHHIAa 3BONIONUH. COBpPEMEHHBIE METOJbl OLIEHKU
TeHETUYECKOr0 pa3Ho00pa3us U CTPYKTYpbI Monyssiiuid. I3mMeHenue reHooH1a MONMyIsIuY Kak
AJIEMEHTApPHOE SBOJIOLMOHHOE SIBJICHHME. 3aKOH TeHeThdeckoro pasHoBecus Jx. Xapau, B.
BaiinGepra.

DOnemeHTapHble (aKTOpPbl (ABMKYIIME CHUJIBI) SBOJIOUMU. MyTallMOHHBIA Mpoliecc.
KomOunaTtuBHass m3MeH4MBOCTb. Jlpeil) reHoB - ciydaiiHble HEHANpaBlIeHHbIE H3MEHEHUs
4acTOT ajuiesedl B momynsauusax. DPdexT ocHoBarens. DP@ekT OyTbUIOYHOIO TOPJIBIIIKA.
CHMKEeHHnEe TeHETHYEeCKOro pa3HooOpasus: NpuuMHbI U ciencTBus. llposiBnenue s¢dexrta
opelia reHoB B OONBIIMX M MajblXx monmyiasuusx. Murpanuu. WM3onsuus mnomyasuui:
reorpaguueckas (IpOCTPAHCTBEHHAs ), Oronornyeckas (penpoayKTHBHAS).



EcrecTBenHblii 0TOOp - Hampamistomuil (akrop sBosonuu. POpPMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMHA, CTAOMIM3UPYIOUUH, pa3pbhiBalOmMi (Iu3pynTuBHBIN). [lomoBol oTOOp.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMAIILHOTO ITOBECHMS )KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK pe3ylbTaT MHUKpPO3BOJIOUMU. BoO3HHMKHOBEHUE
npucnocoOieHuit y opranu3smMoB. Apomopho3sl U uanoanantanuy. Ilpumepsl npucnocoOneHnit
y opraHu3MoB: Mopdonoruueckue, GU3NONIOrHYECKUe, OWOXUMUYECKUE, IOBEICHUECKUE.
OTHOCHUTETBHOCTH MPHUCIIOCOOICHHOCTA OPTaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpa3oBaHue kak pe3yabTaT MHKPOIBOJIOIHH.
Wzomsiiust - xomrodeBod  (hakTop BUmooOpaszoBaHus. Ilyth u  cmocoObl BHIOOOpa30BaHUS:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKOe (IKOJIOTHYECKOE), «MTHOBEHHOEC)
(monurutonn3anus, rudpuau3anys). JuTeabHOCTh IBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3zmbl (opMUPOBaHHS OMOJIOTUYECKOTO Pa3HO00pa3usl.

Ponp  »BONOIMOHHONW OHONOTMM B pa3padOTKEe HAYYHBIX METOJIOB COXpPaHEHHUs
O6unopa3zHooOpaszus. MUKPOIBOMIONUS M KOABOJIOLHMSA MApa3UTOB M HUX XO035€B. MeXaHU3MbI
(GhOopMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemoHcTpaumuu

Hoprpersi: C. C. YerBepukos, O. Maiip.

Tabauubl U cxembl: «MyTallMOHHas W3MEHYUBOCTHY, «llomynsimoHHas CTpyKTypa
BUla», «Cxema mposiBieHUs 3akoHa Xapau-BaitnOepray, «/IBmxymiye CHIIBI 3BOJIOLIN,
«OKoyorHYecKas HM30JALMS MOMYJSIUI ceBaHCKON Qopenn», «l'eorpaduueckas H30IAIUSL
JMCTBEHHMIIBI CUOUPCKOM U JIMCTBEHHMIIBI AaypcKoi», «llomynsioHHbIE BOJIHBI YHCIEHHOCTH
XUIIHUKOB U KepTB», «Cxema JIeHCTBUS €CTECTBEHHOro 0TOopa», «Popmbl OOpbOBI 3a
CYILIICCTBOBAHUEY, «MHpycTpuanbHbId MEJIAHU3MY, «Kussie UCKOIIaeMBbIEe»,
«ITokpoBUTENbCTBEHHAs OKpacka KHBOTHBIX», «lIpemympexmaromas oOKpacka >XUBOTHBIXY,
«®Pu3nonoruueckue agantauuny», «I[IpucnocobiIeHHOCTh OpraHUu3MOB U €€ OTHOCUTEIbHOCTbHY,
«Kpurepun Buga», «Bunel-nBoitnukn», «CTpykrypa BHaa B mnpupoae», «CrocoObl
BugooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBanwe TPEX  BUAOB  JIAHABIIECH,
«JKoyornyecKkoe BUI000pa3oBaHue BHUAOB cuUHHUL, «llomummounsr pactenuity, «KamyctHo-
peneUHBIA THOPUIY.

OO6opynoBanme: repOapuyl paCTeHU, KOJJIEKIIMA HACEKOMBIX, Yydella ITUI] U 3BEpe ¢
IpUMepaMHu pa3iMyYHbIX MPUCIOCOOJIEHUH, Yydesa NTULl M 3Bepel pa3HbIX BUJOB, TepOoapuu
pacTeHHi OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3TMUHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora

«BpIsBIIEHNE U3MEHYMBOCTH Y 0COO€H OTHOTO BUA.

JlabopaTopHas padora

«ITpucnocobaeHnst OpraHu3MoOB U UX OTHOCHUTENIbHAs 11e1eCO00Pa3HOCTHY.

JlabopaTopHas padora

«CpaBHEeHHE BUI0B IO MOP(OIOrHYECKOMY KPUTEPHIO.

Tema 3. Makpo3Bosonusi 4 eé pe3yJbTaThl.

Metonel  u3ydeHus MakpolsBosrouuu. llameoHTonornueckne MeToAbl  M3y4YEHHS
sBosonnu. Ilepexonupie Gopmbl U PrIIOreHeTHYECKHE PSAAbl OPTraHU3MOB.

buoreorpaguyeckue meronsl u3ydeHus sBosouuu. CpaBHeHue ¢Giopsl U (ayHbI
MaTepUKOB U OCTPOBOB. broreorpaduueckue oomactu 3eminu. Buabl-sHIEMUKH U PETUKTHI.

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(}OIOTHUECKHE METObl U3yUECHHUS 3BOJIOLUU.
['eHeTnyeckne MeXaHU3MbI 3BOJIOIUU OHTOTE€HE3a W MOSIBICHUS SBOJIIOIIMOHHBIX HOBILIECTB.
['oMonornyHbie U aHANIOTMYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJEKYISIPHO
reHeTUYecKne, OWOXMMHUYECKMe M  MaTeMaTH4YeCKHe METOAbl HM3yYeHHUS  DBOJIOLHUU.
["omonornynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBbEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOIHSI TEHOMOB.

OOmme 3akoHOMEpHOCTH (MpaBWja) HSBOMIONMU. [IpUHIMO  CcMeHBI  (YHKUHUH.
HeoOpatumocTs 3Bostonuu. AnantiuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB 3BOIOIHIH.

JdemMoHcTpanuu

HopTtpersi: K. M. bap, A. O. Kopanesckuii, @. Mrosiep, 3. ['ekkens.

Tabamobr m  cxembl: «DWIOr€HETUYECKUI psaA  Jomann», «ApXEONTEPUKC,
«3Bepo3yonie  smiepel», «Cteronedans», «Punnoduter»y, «CeMeHHBIE TAMOPOTHUKW,
«buoreorpaduueckue 30Hb 3eMiny, «/Ipeiid KOHTUHEHTOBY, «PenukTh», «HauanbHbIE cTaTUN



SMOPHOHAILHOTO PA3BUTHS TO3BOHOYHBIX KHMBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTMYHBIC
opraub», «PyIuMeHThI», «ATaBU3MBI», «XPOMOCOMHBbIE HAOOpHI YEIOBEKAa M MIMMIIAH3E,
«["maBHBIE HaNIpaBIIEHUS SBOMIOLUNY, «OOIIHE 3aKOHOMEPHOCTH SBOJIIOLIUNY.

OOopynoBanme: KOJUIEKIHUU, repOapuu, MYJISDKM HMCKOMAeMbIX OCTaTKOB OPIaHH3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M AaTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxaeHue u pa3BuTHe :KM3HU HA 3emJie.

Hayunble rumoresbl NMpOMCXOXKICHHUS >KM3HU Ha 3emuie. AOMOreHe3 M NaHCHEepMUs.
JloHayuHble TpPEICTABIECHUSI O 3apOXKACHUU XU3HU (KpealuuoHW3M). ['Mmoreza mOCTOSHHOTO
CaMO3apoKICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Penu, JI. Cnannanuanu, JI. Tlactepa.
[TponcxoxXaeHne KU3HU U aCTPOOUOIIOTHSL.

OcHoBHblE 3Tambl HeopraHuyeckoil sBomonuu. Ilnanerapnas (reosoruueckas)
IBOJIIOLIMS. XHMMHMUYECKas 3BOJIOLUSA. AOHOrEHHBIH CHUHTE3 OPraHM4eCKMX BEIIECTB W3
Heoprannyeckux. Ombir C. Mumnepa u I'. FOpu. OGpa3zoBaHue MOIMMEPOB W3 MOHOMEPOB.
KoauepBarnass runoreza A. WM. Omnapuna, rumote3a mnepBuyHoro Oynbona Jx. Xonpgeitna,
reHetudeckas runotesa I'. Mémnepa. Pu6osumsl (T. Uek) u runoresa «mupa PHK» V. I'unGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

Ucropus 3emuin u metonabl e€ wu3zyyeHus. lVckomaemble OpraHMYeCKHE OCTATKHU.
I'eoxpononoruss u e€ wmeronsl. OTHOcUTENbHAasE M a0COJIOTHAsT  [EOXPOHOJIOTHUS.
['eoxpoHOOrMYecKas MKaaa: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

HavanpHble aTanel opranndeckoi sBomonuu. [losiBaeHre U 3BONIONUS NEPBHIX KIETOK.
Oonronust Metabonu3Ma. BosHukHOBeHHE mepBbIX SKocucTeM. CoBpeMeHHbIE MHKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiX Ha 3emiie coobOmectB. Crpomartonutsl. I[Ipokapuorsl u
3YKapHUOTBHI.

[Ipoucxoxaenue s3ykapuoT (cUMOMOreHe3). DBOJIIOLIMOHHOE MPOUCXOXKIEHUE BUPYCOB.
[IpoucxoxaeHMe  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHME OCHOBHBIX  TPYIIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHbIE 3Tallbl SBOJNIONUHM BBICHINX pacTeHui. OCHOBHbIE apoMOp(O3bl pPACTEHUM.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUHM M 3aBOCBAHWE HUMHU CYIIU.
Cemennsle pactenus. [IporcxoxaeHre IBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Tamnbl 3BOJIOLUU XKUBOTHOTO Mupa. OcHOBHBbIE apoMOp(}o3bl KMUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB - MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie XOpaoBbIe
’KUBOTHBIE. JKU3Hb B BOJIE. DBOJIIOIMS MTO3BOHOYHBIX. [Ipoucxoxkienne aMmpuouii 1 penTuini.
[Tpoucxoxaenne miekonurtaromux M ntul. IlpuHimn kmrodeBoro apomopgosza. OcBoeHue
0€CI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Bute xu3HM Ha 3eMie MO 3paM U NEPUOAAM: apXeW, MPOTEPO30H, MNaICO30H,
Me3030M, KaitH0301. O0I11as XapakTeprucTUKa KJIMMaTa U reoJIOTMUecKuX mporeccoB. [losBiaeHue
U PaCIBET XapaKTEPHbIX OPraHW3MOB. YTie0Opa30BaHHUE: €ro YCIOBHUS M BIMSHUE HA Ta3oBbIH
cocTaB aTMOC(]ephl.

MaccoBble BBIMMpaHUS - DKOJIOTMYECKHE KPHU3UCHI npouuioro. ITpuumHel u cinencreus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTMYECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs 6Mopa3HooOpa3us Ha 3emiie.

CoBpemeHHas cuctema opraHuyeckoro mupa. IlpuHnunel knaccudukanyy opraHu3MoB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpauuu

Hoprpersi: @. Pean, JI. Cnannanuaunu, JI. Ilacrep, M. 1. Meunukos, A. U. Onapus,
Hx. Xonneitn, I'. Mémnep, C. Muep, I'. FOpu.

Tadauubl u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [lactepa no nzydyenuto
camo3apoxkseHus: xu3Hu», «Cxema omnbita C. Musnnepa, I'. FOpu», «9Tansl HeopraHuueckoit
’BOMIIOLIMNY, «['eoXpoHoiornueckas mkana», «HadampHple 3Tanbl OpraHUYECKOW 3BOJIOLUN,
«Cxema oOpa3zoBaHusl JYyKapuoT MyTéM cumOuoreHesza», «Cucrema >XUBOW MPHUPOIBIY,
«Ctpoenue Bupyca», «ApoMop¢o3bl  pacTeHuir», «PuHMOOUTBHY, «OIHOKIETOYHBIE
BOZOpoCIN», «MHOIOKJIETOYHBIE BOAOpociIny, «Mxm», «llamopoTHukm», «l 00ceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS IKUBOTHOIO MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmuey», «Kumeunononoctueie», «llinockue uepBu»,
«UYneHucToHorue», «PbI10B1Y, «3eMHOBOIHBIEY, «IIpecmbikaromuecs», «[Ituisy,



«Mutekonuraronue», «Pa3Butue JKM3HM B apXxeHWckou apey», «Pa3Buthe KH3HU B
MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BuUTHE XU3HU B
ME3030MCKOil 3pe», «Pa3BuTue XU3HM B KallHO30iCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPAy.

OO6opynoBanmne: repObapuu pacTEHUH pPA3THYHBIX OTMAETOB, KOJUICKIIMM HACEKOMBIX,
BJIQXKHBIE ITpenaparbl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX, CKEJIEThI
IIO3BOHOYHBIX JKMBOTHBIX, 4ydeja ITULl U 3BEpEHd, KOJUIEKLIMU OKAMEHEIIOCTEH, II0JIE3HBIX
MCKOIIAEMBbIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryanbnas n1adoparopHasi padora

«MopenupoBanue onbsiToB Musiepa-lOpu 1o wu3yueHuto aOHWOTEHHOTO CHHTE3a
OpPraHUYECKUX COCTMHEHUH B IIEPBUYHON aTMOChepe.

JlabGoparopHasi pabdora

«M3y4eHne 1 ONMCaHUE UCKOMAEMBIX OCTATKOB APEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora

«M3ydyenne ocOOEHHOCTEH CTPOCHUS PAaCTEHUI Pa3HBIX OTIEIOBY.

IIpakTuyeckas padora

«M3ydyenue 0cCOOEHHOCTEN CTPOCHUS TTO3BOHOYHBIX KHUBOTHBIX.

Tema 5. IIpoucxoxaeHne 4eJI0BEKA - AHTPOIIOTeHe3.

Paspgensl u 3anaun anTponosiornv. MeToasl aHTPONOJIOTHH.

CraHOBIIEHHE NPEJCTABICHUNA O NMPOUCXO0XKJICHUU YENOBEKA. Peaurvos3Hbie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoacTBO 4enoBeKa C JKUBOTHBIMU. CHCTEMaTHYECKOE TOJIO)KEHHE YEeJOBEKA.
CBugeTenscTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuosioruyeckue, (HU3N0IOro-0MOXMMHUYECKHe, MoBeAeHueckne. OTiHuus 4YelnoBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJI0BHOIO
MO3ra ¥ BTOPOM CUTHAJIIbHOW CUCTEMBI.

JBwxkynme cuiasl  (pakTopbl)  aHTpPONOreHe3a: OWOJIOTMYECKHE,  COLUANBHBIC.
CootHorieHre OMOJOTHIYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbIE CTaJIUU AaHTPOIIOreHe3a. PaHHME yernoBekooOpa3Hble 00€3bsHbI (IPOKOHCYIIbI)
U paHHUE MOHTHJIBI - OOIINE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U JI0JCH. ABCTPATONMUTEKH -
JIBYHOTHE MPENKu JroAeil. YeloBeKk yMelbld, MepBble M3TOTOBICHHS Opynuil Tpynaa. YenoBek
MPSIMOXOJISAIINI U TepBBIA BBIXOA JoJei 3a mpeaensl Adpuxu. UenoBek reinenpoeprekuii -
o0l MpeoK HeaHIepTaIbCKOro YEJIOBEKa U YeJlIoBeKa pa3yMHOro. YenoBek HeaHepTaibCKuil
KaK BHJ JIOJEH XOJOIHOrO KiIMMara. YenoBeKk pa3yMHBI COBPEMEHHOIO THIIA, IEHUCOBCKUI
YeJIoBEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneruka u najieoreHoOMHKa.

DOBOJIIOLUS COBPEMEHHOTO uenoBeKa. EcTecTBeHHBIH OTOOp B MOMYISANMAX YesIOBEKa.
MyrtanunonHsIi npouecc u nonumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid TeHOB, MUTpalus U
«a¢ ekt ocHOBATENS» B MOMYJISIIIUAX COBPEMEHHOTO YeI0BeKa.

Yenoseueckue pacwl. [lonstue o pace. bonbume pacel: eBponeouHas (eBpaszuiickas),
aBCTpaNIO-HETPOHIHASA (PKBaTOpHAlIbHAs), MOHTOJIOMIHASA (a3MaTCKO-aMepHuKaHCcKas). Bpems u
IIyTH pPAacCeJICHWs 4YeloBeKa M0 IulaHere. EnmHCTBO denoBedeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIOCOONEHHOCTh 4YeJIOoBEeKa K  Pa3sHbIM  YCIOBUSAM
OKpyXarolien cpenbl. BiausHue reorpaguueckoil cpenbl U Jpeiida reHoB Ha MOp(OJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciurnianHapable  MeToAbl B (U3WdYecKod (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIOLMOHHAA ~ AaHTPOIIOJIOTHS M MAJCOAHTPOIOJIOTHS  YEJIOBEYECKHMX  MOMYJIALHUM.
buoconumanpHple  HMCClEOBaHWUSA ~ NpUPOJBI  4enoBeka.  MccinenoBaHue — KOIBOIIOLUU
OMOJIOTHYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JdemMoHcTpauuu

Hoprperst: Y. dapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabauubl u cxembl: «MeToabl aHTPONOJOrUKU», «['OJIOBHOM MO3T 4YeJOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKeNeT IIMMIaH3e», «PyauMeHTs u
aTaBU3MbI», «JIBIDKyIIME CHJIBI aHTPONOreHe3a», «IJBOJIOLUOHHOE JPEBO UEIOBEKay,
«ABcTpanonureky, «HenoBek ymenblity, «HenoBek mpaMoxoaamuiny, «JleHuCOBCKHUI 4eToBEK»
«Heanpepraneup», «KpomanboHIBD, «lIpeakn dyenoBeka», «ITallbl 3BOJIIOLUH YEIOBEKAY,
«PacsbI uenoBeka.



OOopynoBanme: MyJISDKH OKaMEHEJIOCTEH, IPEIMETOB MAaTEpUAIbHOW KYJIbTYpbI
MIPEAKOB YesloBeKa, penpoaykiuu (dhortorpadun) KapTuH ¢ MUGOTOTHISCKUMU U OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKJICHUS YeJIoBeKa, poTorpaduu HaXOA0K MCKOMAEMBIX OCTATKOB YeNIOBEKa,
CKEJICT YEJIOBEKA, MOJEJb Yepela 4eJIOBEKa M 4Yepena IUMIAaH3€, MOJCHb KHCTH YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIETHN TOPCA MIPEIKOB YEJIOBEKA.

JlabGoparopHasi pabdora

«M3yuenue  0cOOEGHHOCTEH  CTpOGHMS  CKelleTa  4YeJOBEKa,  CBS3aHHBIX  C
IPSIMOXOKICHUEM.

IIpakTnyeckas padora

«M3yueHne dKOJOrH4eCKUX afanTalui 4eJI0BeKay.

Tema 6. OJxosiorusi - Hayka 0 B3aMMOOTHOLICHHSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM € OKPY:Kalollei cpeaoid.

3apoxJeHue M pa3BUTHE 3Kojoruu B Tpyaax A. I'ymbonbara, K. @. Pynse, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Mertoab! 3kosnoruu. IloneBsle HaOMOAEHUSA. DKCIEPUMEHTBI B 3KOJOIMU: IPUPOIHBIE U
naboparopHble. MoenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKpPYXKAlOIIEW Cpesbl: JOKaIbHBIMH,
PETHOHANBHBIN U TI100aabHBIN.

3HaueHue KOJIOTMYECKUX 3HAHHWM IS YeroBeKa. DKOJIOTMUYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeyecTBa C INpuponoid. DOpMHUPOBAaHUE 3KOJOTMYECKOW KYIbTYpbl H
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JdeMoHcTpamun

Moptpersi: A. 'ymbonsar, K. @. Pynse, H. A. CeBepuios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabaunusbl u cxembl: «Pa3nenst sxonorun», «MeTojibl 3KoI0run», «CxeMa MOHUTOPUHTA
OKPYXKaroIleH Cpeab».

JlabopaTopHas padora

«M3yueHne MEeTO10B HKOJIOTHYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH MX JeiictBus. Kiaccudukarus
DKOJIOTMYECKUX  (akTopoB:  abMOTHYEeCcKue, OuoTHYecKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojd0rnueckux ¢aktopos. [Ipasmio munumyma (K. Hnpenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTAHU3MBI.

Abuotnueckue Gaxktopbl. CBET Kak 3koioruyeckuii paxrop. JlelcTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX IIO
OTHOLICHHIO K cBeTy. CUrHanpHas posib cBeTa. POTONEepruoan3m.

Temnepatypa kak s3kojorumyeckuil Qaxrtop. [eiicTBue TemmepaTypbl Ha OpraHU3MBI.
[ToMKMIOTEPMHBIE U TOMOHOTEPMHBIE OPIAaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxsocTps kak 3xonornyeckuit gaxrtop. IIpucnocobnaeHuss pacTeHH K MOJAEpKaAHUIO
BojHOro Oamanca. Kiaccudukanms pacTteHMi 1O OTHOUIeHHIO K Boje. llpucnocoGnenus
KUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXHUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, IMOYBEHHAs, INIyOWHHAs
MOJITOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3MoB. [Ipucrnoco6aenns opranu3MoB K KU3HU B pa3HbIX cpeiax.

buonoruueckue putmbl. BHemHune u BHyTpeHHHE pUTMBbI. CyTOYHBIE W TOJUYHBIE
put™mel. [Iprcnoco01eHHOCT OPraHu3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN KU3HU.

XKuznennsle ¢popmbl opranu3mMoB. [lonstue o xu3HeHHoO (opme. JKuzHeHHbIE POPMBI
pacTeHHM: NepeBbs, KYCTApHUKHM, KyCTapHUUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TpPAaBBl.
KuzneHHble (QOpPMBI KUBOTHBIX: THUIPOOMOHTBI, T'€OOMOHTHI, a’pOOHOHTHL. (coOeHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne daxkTopbl. Buumbl OHOTHYECKHMX  B3aUMOJCHCTBUN: KOHKYPEHITHUS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepanus, MyTyaaTu3M, KOMMEHCATU3M
(kBapTUpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3aumMoneHcTBUS  (TONHUYECKUE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdemMoHcTpanuu



Tabauuplr u  cxeMbl:  «Okojoruueckue  (axropb», «CBETOBOH  CHEKTpPY,
«IKOJIOTUYECKHE TPYIIIBI )KUBOTHBIX 10 OTHOIICHHUIO K CBETY», «TE€IJIOKPOBHBIE KUBOTHBIEY,
«XONOAHOKPOBHBIE KUBOTHBIE», «DU3HOJOTMYECKHE aJaNTallMi >KUBOTHBIX», «Cpenbl
oOutaHusi opraHusmony», «buonornueckue putmb», <«KusHeHHbIE (GOPMBI pacTEHHI,
«KuzHeHHble (OPMBI KUBOTHBIX», «IKOCHUCTEMAa HIMPOKOJMCTBEHHOTO Jieca», «IKOCUCTEMA
XBOMHOTO Jeca», «llenn mnuranus», «XumuuyectBoy, «llapasutuzm», «KoHKypeHLIHsI»,
«Cumbmo3», «KoMMeHcamu3m.

OOopynoBanme: repOapu pacTEHUM M >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHHIO
pPa3IMYHBIX  JKOJOTHYECKHX  (aKTOpOB, TepOApUU  CBETONIOOMBBIX, TCHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHETIOOMBbIE U TEHEBHIHOCIHMBBIE KOMHATHbBIC
pacteHus, repOapuyi W KOJUICKIIMUA TEIJIOMIOOMBBIX, 3UMOCTOWKHX, MOPO30YCTOMYUBBIX
pacTeHuid, uydeia MTUL W 3Beped, repOapuu pacTeHUU, OTHOCSAIIUXCS K THUrpoduram,
kcepoduram, me3oduTaM, KOMHATHBIC PACTCHHS JAHHBIX TPYI, KOJUICKIIMH >KUBOTHBIX,
oOUTaIONMX B pa3HbIX cpefax, repOapuu U KOJUIEKIIUM PACTeHUU M KUBOTHBIX, OOJIaJaroNInX
yepTaMH TPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHHA JKU3HU, TepOapuu U
KOJUIGKIIUM PACTEHUH W >KUBOTHBIX PA3JIMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOIIUX B PA3JIMYHBIX OMOTHYECKUX B3aUMOACHCTBUSX.

JlaGoparopnas pabora

«BpIsiBICHUE TPUCTIOCOOJICHUI OPTraHU3MOB K BIMSIHUIO CBETAY.

JlabGoparopHuasi pabdora

«BbIsIBIICHUE TPUCTIOCOOJICHUI OPTaHU3MOB K BIMSIHUIO TEMIIEPATYPhI».

JlabGoparopHuasi pabdora

«AHATOMHYECKUE OCOOCHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHUSI.

Tema 8. Jko/10rus1 BUAOB M NOIMYJIS M.

DKOJIOTHYECKUE XapaKTePUCTUKH monyssiuun. [lonmynsuus kak Ouojoruyeckasl CucTema.
Ponb HeogHOpogHOCTH cpenbl, Qu3ndeckux OapbepoB U OCOOCHHOCTEH OHOJIOTHMH BUIOB B
(GhopMHUPOBAHUH MPOCTPAHCTBEHHOM CTPYKTYPHI oMy sitinii. OCHOBHBIE TTOKA3aTeNIN MOMYJISIINH:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacTHas M IOJOBas CTPYKTYypa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIU.

DKoJiornyeckasi CTpykTypa nomyssiiuu. OLeHKa 4YUCIEHHOCTH mnomyisiinuu. JluHamuka
MOMYJISINUAA U €€ perysisinua. buoTndeckuil moTeHuran nonyyisiiuu. MoaenupoBaHue TMHAMUKA
nonynsiuud. Kpusble pocta uymncneHHoctd nonyisuuu. Kpusesle BbDkuBaHMs. Perymsius
YUCJICHHOCTH TMOMYJALMI: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH.
DKkonoruyeckue crpareruu BuaoB (r- u K-crparerun).

[TonsitTue 00 HsKosornueckoil Hume Bujaa. Mecroodutanue. MHoOromepHass MoOJENb
skosornyeckor Humm Jx. M. Xaruuncona. Pazmeps! akonornueckoit Huiu. [lorennmansHas u
peaT30BaHHAs HUILIN.

Bun xak cucrema nomynauuii. Apeansl BUAOB. BUIBI M UMX KU3HEHHBIE CTpPATErHH.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHHMS W MUIpalUid >KUBOTHBIX. bHoOjornyeckue WHBa3UU
Yy>KEPOJIHBIX BUIOB.

JdemoncTpanuu
Hoptper: [Ix. 1. XatunHCOH.
TaGnue! u CXEMBIL: «OKOJIOTHYECKNE XapaKTEPUCTUKH MO YJIALIUNY,

«IIpocTpaHCTBEHHast CTpPyKTypa mNomyiasiuu», «Bo3pacTHele nDUpaMUIbl MOMYISILIUMY,
«CKOpOCTh ~ 3acelIeHHsT IOBEPXHOCTM 3€MJIM pa3IMYHBIMU  opraHusmamu», «Monenb
skosorndyeckor Hummu JIx. M. XatanHcoHay.

O0opynoBanme: repbapun pacTeHH, KOJUIEKIIMN )KUBOTHBIX.

JlabGoparopHas pabdora

«ITpucnocobnaeHns ceMsiH pacTeHHH K pacCeneHuto.

Tema 9. Jkos10rusi co001IECTB. IKOJIOTHUECCKUE CUCTEMBI.

CoobmiectBa oprann3MoB. buorieHo3 u ero crpykrypa. CBsi3u MEXIy OpraHM3MaMH B
OuoreHo3e.

OkocucremMa Kkak OTKpbiTas cucrema (A. JIx. Tencnu). DyHKIMOHAIbHBIE OJIOKH
OpraHU3MOB B 3KOCHUCTEME: HPOAYLEHTHI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHHU.



Tpodudeckue nenu U cetu. AGuornueckue 010K dKocucTeM. [10UBBI U WIIBI B 9KOCHCTEMAX.
KpyroBoport BelecTB 1 NOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE TIOKa3aTeM HKOCUCTEMBbl. buomacca u mnpoaykuus. OKOJIOTHYECKUE
UPaMU/IbI YUCell, 0MOMAacCChl U SHEPTUU.

HNunamuka sxocucteM. Karacrpoduueckue nepecrpoiiku. Onykryanuu. HanpasieHHbIC
3aKOHOMEpPHBIE CMEHBI COOOILECTB - CyKLEeCCHH. [lepBHUHBIE M BTOPUYHBIE CYKLECCHUM M MX
OPUYMHBL.  AHTPOIIOTEHHBIE BO3JCHCTBUS Ha cykneccud. KimmakcHoe — coOOIIecTBO.
buopa3znoobpa3ue 1 noJHOTa KpyroBopoTa BEUIECTB - OCHOBA YCTOWYMBOCTH COOOILECTB.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMBl MOpPEH M OKEaHOB.
DKOCHCTEMBI TYHAP, JIECOB, CTENEH, IYCThIHb.

AHTpPOIIOT€HHbIE  3KOCUCTEMBI. Arposkocucrema. ArponeHo3. Pazmuuus wMexnay
AQHTPOIIOT€HHBIMU U IPUPOAHBIMH IKOCHCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'opockas diopa u dayna.
CuHaHTponu3anusi ropoJckoil ¢ayHbel. buosormueckoe W  XO3AHCTBEHHOE 3Ha4yeHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (POPMHUPOBAHMSI  OCHOBHBIX  B3aMMOJEHCTBUM  OpraHU3MOB B
skocucTemax. Ponp kackagHoro sddexta u BHIOB-3AU(DUKATOPOB (KIIOYEBBHIX BHJOB) B
(YHKLUMOHUPOBAHUM 3KOcHCTeM. llepeHOC 5SHEPruM M  BELIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTH OpPraHU3MOB, NOMYJIALMA M DOKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AaHTPOIIOI'€HHBIX BO3/1€HCTBH.

MexaHu3mbl BO3JCHCTBHSI 3arpsi3HEHUN pa3HbIX THUIIOB Ha CyOOpraHM3MEHHOM,
OpPraHU3MEHHOM, IMOMYJIALIMOHHOM M S5KOCHCTEMHOM YpPOBHSX, OCHOBBI 3KOJIOTHYECKOTO
HOPMHUPOBAHHS AHTPOIOI€HHOI'O BO3AEHCTBUS. MeETO0I0Tusl MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JlemoHCTpanuu

[Toptpert: A. Ix. Tencnu.

Tabnuupl u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCHUCTEMA IIMPOKOJIUCTBEHHOTO JIeCay,
«QxocuctemMa XBOHHOro jeca», «DyHKIMOHAJIbHBIE TPYMIbl OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemectB B 9Kkocucreme», «llenmn muTaHus (macTOWIIHAs, JOETPUTHAS)Y,
«DKOJIOrHyecKas MupaMmua 4ucen», « IKoJIoruyeckas nupamuia OnomMacce», «9KOJIOrHUecKas
nupamuja sHeprumy», «OOpasoBanue Oonorta», «llepBuunas cykneccus», «BoccraHoBieHue
Jeca Iociie MoXxapa», «IKOCHUCTEMa 03€pa», «ArpoueHo3», «KpyroBopoT BemecTB M IOTOK
SHEpruu B arpoueHosey, «I[Ipumepsr ypboskocucTem».

Ob6opynoBanue: repdapuy pacTeHU, KOJIEKIUM HACEKOMBIX, dydena INTHUI] U 3Bepel,
rep6apuy KylIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIEJIb SKOCUCTEMBI.

[IpakTuyeckas padora «M3ydyeHue u onucaHue ypoo3IKOCUCTEMBI.

JlabopaTtopHas pabora «/3ydyenne pasHOOOpa3usi MEIKUX MOYBEHHBIX WICHHCTOHOTUX B
pa3HBIX DKOCUCTEMAX).

DKckypcusi «KCKypeusi B TUIIMYHBIA OunoreoneHo3 (B AyOpaBy, Oepe3HSK, €bHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

DKcKypcus «IKCKypcHs B arpo3KoCHCTEMY (Ha T0JI€ WK B TEIUIMYHOE XO3SICTBO).

Tema 10. Buocdepa - rnodanbHas IKocHcTEMA.

buocdepa - obmemnanerapuas o6ojouka 3emMiiH, TAe CYIIECTBYET WJIM CYIIECTBOBAIA
*u3Hb. Pa3BuTue npeacrasienuii o ouochepe B pyaax 3. 3tocca. Yuenue B. . Bepnanackoro o
6uocgepe. Obmactu 6uochepsl u e€ cocras. JKupoe BemecTBo Onochepsl U ero PyHKINH.

3aKOHOMEPHOCTH CyIIecTBOBaHUs Onochepsl. OcodeHHOCTH Orochepsl Kak rnodaabHON
skocucTeMbl. J[uHamuyeckoe paBHOBecMe B Ouocdepe. KpyroBopoTsl Bemiects U
OMOreoXMMHUECKUE IUKIIBI (YTIepo/ia, a3oTa). PUTMUYHOCTD sBNIEeHUI B 6uochepe.

3oHanbHOCTh Onocdepsl. [lonarue o 6Guome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CaBaHHbI, IIyCTBIHHU, TPOIIMYECKHUE JIECA,
BBICOKOTOphs. KitMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS >KUBBIX CHCTEM, OIIEHKAa HUX pPECypCHOro NOTEHIMala |
O6rochepHbIX QYHKITHIHA.

JdemMoHcTpanuu

IopTtpersi: B. 1. Bepnaackuii, 3. 3rocc.



Tabauubr u cxembl: «leocdepsr 3emnn», «KpyroBopor aszora B HpUPOICY,
«Kpyrosopot yriaepona B npupoae», «Kpyrosopor kuciaopona B npupoue», «Kpyropopor Bosl
B npupojie», «OcHOBHBIE OMOMBI cymny, «Knmumatnueckue nosica 3emnn», «Tynapay, «Taiiray,
«Cmemannbii  nec», «lllupokonuctBeHHbI Jec», «Cremby», «CaBaHHa», <«IlycTbiHSY,
«Tponmueckuii necy.

O0opynoBanue: rep0bapuy pacTeHUH pa3HbIX OMOMOB, KOJUIEKLIUHU KUBOTHBIX.

Tema 11. YestoBek M OKpYyKaoumias cpeaa.

DKoJIOTHYeCKHe KpU3UChl M UX IpU4YUHBL. Bo3snelictBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3[yxa. 3arpsi3HeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue nousel. OXxpaHa OYBEHHBIX pecypcoB. M3MeHeHne KimMara.

AHTpOIIOTE€HHOE BO3JICHCTBME HAa pPACTUTEIbHBIH M JKUBOTHBIMH Mup. OxpaHa
PacCTUTEIBHOTO U )KUBOTHOTO MHpa. OCHOBHBIE NIPUHLMIIBI OXPAHbI IpUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupojubie Tepputopun (OOIIT). boranudeckue caabl U 300JI0TMYECKUE
HapKHu.

OcHOBHbIE TPUHIMIIBI YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA U IPHUpOJibl. PanionanbHoe
IPUPOJIONOIB30BAHUE M COXpaHEHHe Oumojoruueckoro pasHooOpaszus 3emsn. OOmume
3aKOHOMEPHOCTH TI00abHBIX dKOJOTHUECKUX KpU3uCcoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HUCa
Y €r0 BEPOSTHBIE NIOCIEACTBHSI.

Pa3BuTHe METOJOB MOHMTOPMHIa pa3BUTUS ONACHBIX TEXHOIEHHBIX IIPOIECCOB.
CucremHble HCCIIEOBAaHUS IMepexofa K pecypcocOeperaromeil M KOHKYPEHTOCIIOCOOHOM
sHepreTuke. buonormueckoe pazHoobpasue u Ouopecypcebl. Hanmonansabie nHGOpMaIMOHHBIE
CUCTeMBl, o0ecrneuyuBarollue AOCTYH K HH(GOPMALUU IO COCTOSIHHUIO OTIENbHBIX BUAOB U
skocucTeM. OCHOBBI IKOPEAOMIIUTAIIA SKOCUCTEM U CIIOCOO0B OOPHOBI ¢ OHMOMIOBPEKICHUSIMH.
PekoHCTpyKLMS MOPCKMX U HA3€MHBIX 3KOCHCTEM.

JdemMoHcTpauuu

Tabauubl U cxeMbl: «3arpsizHeHue aTMocdepbl», «3arps3HeHue Tuapocheps,
«3arpsisHeHne  TouBbl», «llapHuMKOBBI 3 dexT», «Ocobo oxpaHIeMble NPUPOIHBIE
TeppuTOpUn», «MoOaenu yrnpasisieMOro MUpay.

Oo6opynoBanme: ¢dotorpaduu OXpaHSEMBbIX PACTCHHA W KUBOTHBIX KpacHO#l KHHTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.

IInanupyembie pe3yJbTaTbl OCBOCHHMS MNPOrpaMMbl  y4eOHOro mnpeaMera
«buosiorus» (yriay0JieHHbI yPOBeHb) HA YPOBHe cpe/iHero oduero od0pa3oBaHusi

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjabTaTaM OCBOCHHUS OOyYarOUIMMHUCS
IIPOrpaMM CPeTHEro 00I1ero 00pa3oBaHus: JMUYHOCTHbBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpyKType TMYHOCTHBIX Pe3y/IbTaTOB OCBOECHUS MIPOTPaMMBbI 110 OMOJIOTUU BbIJICJIEHBI
CIEyIOIIME  COCTABISAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)IaHCKOMN
UJEHTUYHOCTH - TOTOBHOCTM K CAaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPEIEICHUIO,
HaJIMYyue MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJEHANPaBICHHOE pPa3BUTUE BHYTPEHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHSA
OMOJOTMYECKOr0 3HAHUS, TOTOBHOCTb U CIIOCOOHOCTH OOYYalOIIUMXCsl PYKOBOJACTBOBAThCS B
CBOEH  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPUCYLIUMU  CUCTEME
OuoJoruueckoro  0o0pa3oBaHUs, HAJIWYME IPABOCO3HAHMSI  DKOJOTHYECKONW  KYIbTYpBI,
CIOCOOHOCTH CTAaBUTh LIEJIHU U CTPOUTH KU3HEHHbIE IIIaHBI.

JIMuHOCTHBIE pE3yJabTaThl OCBOCHHS MPOTrpamMMbl IO OHOJOTHMHM JOCTHTalOTCSd B
€IMHCTBE Y4YeOHOH M BOCIUTATEIBHON JAEATEIIbHOCTH B COOTBETCTBUU C TPaJUIIMOHHBIMU
POCCHUICKAMH COLMOKYJIBTYPHBIMHA, UCTOPUYECKHUMH U JTYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSMH,
OPUHATHIMH B OOIIECTBE MpaBUJIAMHU M HOPMAaMHU TOBEAECHUS M CIIOCOOCTBYIOT IMpoIeccaM
CaMONIO3HAHHUs, CAMOBOCIIMTAHUS U CaMOPA3BUTHS, PA3BUTHsI BHYTPEHHEHN IMO3HIMH JUYHOCTH,
MaTPUOTU3MA U YBAXKEHUS K 3aKOHY U IIPABOIOPAIKY, YEJIOBEKY TPYAA U CTapILIEMy IIOKOJICHHUIO,
B3aMMHOTO YBa)KEHHUS, OEpEKHOr0 OTHOUIEHHS K KYyJbTYpHOMY HAaCIEAUI0 M TpaJuLUsiIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAKOLIEN Cpele.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS YyueOHoro mpenMera «buonorus» IOIKHBI
OTpa’kaTb TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOLIMXCS PYKOBOACTBOBAThCA C(HOPMUPOBAHHOMN
BHYTPEHHEH TO3WLMEH JMYHOCTH, CUCTEMOM II€EHHOCTHBIX OpWEHTAlWW, ITO3UTHBHBIX
BHYTPEHHUX YOEXICHUH, COOTBETCTBYIOIIUX TPAAULMOHHBIM IIEHHOCTSIM POCCHICKOIO



o0miecTBa, paclIMpPeHUe XU3HEHHOTO OMBITA U OMBITA JEATEILHOCTH B IMPOILECCE peaTn3aliun
OCHOBHBIX HalpaBJIEHUH BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

- c(opMHpPOBAHHOCTh TPAXKIAHCKOM MMO3MLMU OOYy4YaIoOUIerocss Kak AaKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

- OCO3HaHHME CBOUX KOHCTUTYLIMOHHBIX MpaB U OOA3aHHOCTEH, yBaKCHHE 3aKOHA U
IIPABOIIOPSJIKA;

- TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IMPH CO3AAHUU Y4eOHBIX
MPOEKTOB, PEIICHUU YYEeOHBIX W IIO3HABATEIBbHBIX 3aJ1a4, BBITIOJHEHUU OHOJOTHYCCKHX
JKCIIEPUMEHTOB;

- CHOCOOHOCTH ONpPEAENsATh COOCTBEHHYIO MO3UIMI0O 1O OTHOIICHUIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

- yYMEHHE YYHTHIBAaTh B CBOHMX JICHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJCH ¢ pasHbIMU yOEKICHUAMHU, KYJbTYPHBIMU [EHHOCTSAMU U COLUAIBHBIM
MI0JIO)KEHUEM;

- TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIIEIOBATEIbCKUX 3aJlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIOHEHTOB MPH 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO COAECPIKAHMUS,

- TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOM NEATEbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

- c(hOpMHPOBAHHOCTh POCCHMCKOW TPaKIAHCKOH HJICHTUYHOCTH, TATPUOTH3MA,
YBa)XEHHUSI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepen PoauHOM, ropaocTu 3a cBou
Kpai, cBOK PonanHy, CBOM f3BIK M KyJbTYpPY, MPOLUIOE M HACTOSIIEE MHOIOHALIMOHAJIBLHOTO
Hapona Poccun;

- IIEHHOCTHOE OTHOIIEHHWE K TMPUPOJHOMY HACICAMI0 M TAMATHHUKAM IPUPOJIBI,
JIocTkeHUsIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

- CIIOCOOHOCTh OLIEHMBATh BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJIEHHE M pa3BUTHE
OHMOJOTUH, TOHUMAaHH 3HAYeHUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

- uaeiiHas yOeXAEHHOCTh, TOTOBHOCTh K CiHyxkeHHIO u 3amure OteyecTsa,
OTBETCTBEHHOCTb 3a €T0 CYAh0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- OCO3HAHHE TYXOBHBIX [IEHHOCTEW POCCUICKOTIO HAPOJA;

- chopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHUYECKOTO TTOBE/ICHUS;

- CIOCOOHOCTh OIICHMBATh CHUTYallMI0O ¥ TPUHAMATh OCO3HAHHBIE pEIICHHUS,
OPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HaHME JUYHOI'O BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy IyIEro;

- OTBETCTBEHHOE OTHOUIEHHWE K CBOMM POJUTENSM, CO3/JaHMI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

- OCTETHMYECKOE OTHOIIEHHWE K MHpPYy, BKIIOUas OJCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIIEHUH;

- MIOHUMAaHHUE SMOLIMOHATIBLHOTO BO3/ICHCTBUS )KUBOW MPUPOJIbI U €€ LIEHHOCTH;

- TOTOBHOCTh K CaMOBBIPQ)XCHHUIO B Pa3HBIX BHJAaX HMCKYCCTBA, CTPEMJICHUE MPOSIBIISATH
KaueCcTBa TBOPYECKOH JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHHS, (POPMHUPOBAHUA KYJIbTYPbI 3I0POBbS H
IMOIMOHAJIBLHOIO 0JIArONOJIYYHS:

- MOHMMaHWE W peajau3anus 3J0pOBOr0 M 0Oe30MacHoro obpasza >KU3HU (370pOBOE
nuTaHue, COOMI0ICHIEe TUTHEHUYECKUX MPABUI U HOPM, COAaHCHUPOBAHHBIA PEKUM 3aHATUN U
OT/IbIXa, peryisipHas (u3ndeckass akTHBHOCTD), O€pEKHOTO, OTBETCTBEHHOTO M KOMITIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

- TOHUMaHWE IIEHHOCTH TPABWI HHIAUBUIYATBHOTO M KOJJIEKTUBHOTO OE€30MacHOTO
MOBEJICHUS B CUTYAIUsX, YIPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

- OCO3HAHUE MOCJEACTBUN W HENMPHUATHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aIKOTOJI,
HAapKOTUKOB, KypeHUs);



6) TPy10BOr0 BOCIIUTAHUA:

- TOTOBHOCTb K TPYIy, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10JIt00ue;

- TOTOBHOCTh K aKTHUBHOM JESITEIBHOCTM TEXHOJOTMYECKOW UM  COLHUAIBHOU
HAINpPaBJIEHHOCTH, CHOCOOHOCTh WHUILMUPOBATH, IIAHUPOBATH U CAMOCTOSATEIHHO BBITOJIHSTH
TaKylo J€SITEIbHOCTD;

- MHTEepeC K pas3auyHbIM cdepaM MNpodeccuOHANIbHON AESTeNbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccun U PeaTu30BbIBATh COOCTBEHHBIE
JKU3HEHHBIE I1JIaHBI;

- TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUIO W caMOOOPa30BaHUIO HA MPOTHKECHUU
BCEH JKU3HHU;

7) 3K010THYECKOr0 BOCTIMTAHUSA:

- DKOJIOTMUYECKHU 1IeJIeCO00pa3HOe OTHOUICHHE K MPUPOJE KaK HMCTOYHUKY >KM3HHU Ha
3emuiie, OCHOBE €€ CYIIECTBOBAHMUS;

- TIOBBIIICHUE YPOBHS HKOJIOTMUYECKOI KYJIbTYpPbl: MPUOOPETEHUE OMBITA MNIAHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM /JIs1 OKPYKAIOILLEN CPEeIbl;

- OCO3HaHHe MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX NMPOoOIeM U MyTel WX pelIeHus;

- CIIOCOOHOCTH HCIIOJIb30BaTh NMPUOOpETaeMble MPU W3yYeHHH OWOJOTHHM 3HAHUSA WU
YMEHHSI TpPH pELIEHUU TMpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM TMPUPOAOIOIF30BAHUEM
(cobOmrosenue MpaBwWJI MOBENEHHUS B NPUPOJAE, HANPABICHHBIX HA COXPAaHEHHE PAaBHOBECUS B
9KOCUCTEMaX, OXPaHy BUIOB, IKOCHCTEM, Ouocdepshl);

- aKTUBHOE HENPUATHE NCHCTBUM, NPUHOCAIIMX BPE] OKPYKAIOLIEH MPUPOAHON cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUYECKUE MOCIEACTBHS MPeIIPUHUMAEMBbIX
JICHCTBUN U NPENOTBPALLATh UX;

- HaJu4Hhe Pa3BUTOr0 SKOJOTMYECKOrO0 MBIIUIEHHUS, SKOJIOTUYECKON KYJIbTYpbI, OIbITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

- c¢(hOopMHPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MPAKTHUKH, OCHOBAaHHOIO HA JMajore KyJIbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEpPLICHCTBOBAHME S3BIKOBOM W UNTATEIbCKOW KYJIBTYpbl KaK CpeACTBa
B3aMMOJICHCTBUS MEXKIY JTIOAbMH U TO3HAHUS MHUPA;

- MOHUMaHUe crnenu(UKY OMOIOTUN KaK HayKd, OCO3HAaHUA €€ poiu B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHUpe KaKk O €IUHCTBE NpUPOJbI, YeJIOBeKa U oOmlecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXPaHEHUsI IPUPOIHOTO PaBHOBECHS;

- yOeXIEHHOCTb B 3HAYUMOCTH OWOJIOTHMM JJIi COBPEMEHHOW IMBMIIM3AIMU:
o0OecrneyeHrss HOBOTO YPOBHS pa3BUTHsI MEIUIMHbI, CO3JaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTHH,
CHOCOOHBIX pEIIaTh pecypcHbIEe MPOoOJIeMBbl Pa3BUTHS YEIOBEUYECTBA, MOMCKA MyTeil BhIXoJa U3
IJ100aNBbHBIX 3KOJOTHYECKUX MpoOjeM K obecreueHus nepexofa K yCTONYHMBOMY DPa3BUTHIO,
paLMOHATIBHOMY HCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB
KU3HH;

- 3aMHTEPECOBAHHOCTh B MOJYYEHHUU OMOJIOTMYECKUX 3HAHUNW B LENAX IOBBILICHUS
o011eil KyJIbTyphl, €CTECTBEHHO-HAY4YHOI TPaMOTHOCTH, KaK COCTAaBHOM 4acTU (PYHKIIMOHAIBHON
IpPaMOTHOCTH O0y4Jarouuxcs, popMupyemMoi Mpu U3y4eHun OUOIOTHH;

- TIOHMMaHue CYIHOCTH METOJ/IOB MO3HAHUs, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS M aHalIW3a M OOBACHEHHs SBJICHUH
OKpYKAIoIIero MHUpa M NPOUCXOSAIIMX B HEM H3MEHEHUH, yMEHUE JeraTb O0OOCHOBAHHBIE
3aKJIIOYEHHUsST Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIONIMXCS JaHHBIX C IENBI0 MOJTYy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

- COCOOHOCTh CAMOCTOSITENILHO MCIIOJIb30BaTh OMOJOIMYECKHE 3HAHUS Ul PELIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;

- OCO3HaHUE LIEHHOCTH HAYYHOH JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIIATH IPOEKTHYIO
U MICCIIEZI0BATENBCKYIO 1€ATEIbHOCTh MHANBHUAYAIBHO U B TPYIIIIE;



- TOTOBHOCTh M CIIOCOOHOCTH K HETPEPHIBHOMY O0Opa30BaHUIO U caMOOOPa30BaHUIO, K
AKTUBHOMY TIIOJIyYEHUIO HOBBIX 3HAaHMM IO OHOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPeOHOCTAMH.

B nmpouecce pocTukeHMs JIMYHOCTHBIX pPE3YyJbTaTOB OCBOCHUS OOyYaIOUIMMHUCS
OporpaMMbl  CpeiHero  obmiero  oOpa3oBaHuss Yy  OOy4arOmUXCS — COBEPIICHCTBYETCS
IMOLMOHAJIBHBINH HHTEJLIEKT, IPernonaratouil copMupoBaHHOCTb:

- CaMOCO3HaHUS, BKIIOYAIOLIETO CIHOCOOHOCTh IOHMMAaTh CBOE 3MOIMOHAIBHOE
COCTOSIHUME, BUJETh HAIPABICHUS Pa3BUTUSA COOCTBEHHOH SMOLMOHAIBHOM cQepbl, ObITh
yYBEpEeHHBIM B ce0e;

- CaMOpEryJMpOBaHHUs, BKIIOYAIOIIEr0 CaMOKOHTPOJb, yMEHHE IpPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTh aJaNTHPOBAaTHCA K SMOIMOHAIbHBIM
U3MEHEHUSM U NPOSABIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

- BHYTPEHHEW MOTHUBAIMH, BKIIOYAIONIEH CTpeMJICHHE K JOCTHXKEHHIO LU U yCIexy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

- HMIATHH, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHUE APYTUX,
YUUTBIBaTh €r0 IPU OCYIIECTBICHUHM KOMMYHMKALIUU, CIOCOOHOCTh K COYYBCTBUIO H
COIEPEKUBAHUIO;

- COLHMAJIBHBIX HAaBBIKOB, BKJIOYAIONIUX CIIOCOOHOCTH BBICTpPAaUBaTh OTHOLIEHUS C
JIPYTUMH JTIOABMH, 3200THTHCS, TIPOSIBIIATH HHTEPEC U Pa3peIaTh KOH(DIUKTHL.

MeTanpeaMeTHble pe3yJIbTaThl

MerarnpeaMeTHbIe pe3ylIbTaThl OCBOCHUS YU€OHOTO npenMeTa «bHonorus» BKIIIOYArOT:
3HaYMMble A8 (OPMUPOBAHUS MHUPOBO33PEHUS  OOYYAIOUIMXCS  MEXIUCLUILIMHAPHBIC
(MeXTpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIONINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOA0B MO3HAHMSI, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, SHEPIus,
ABJICHUE, NPOLECC, CUCTEMAa, HAyYHbIM (aKT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCllefloBaHUe, HAOII0eHUe, U3MEpEeHUe, HKCIEPUMEHT U JIpyTue); YHUBEpCalbHbIe
yueOHble JecTBUs (1103HAaBAaTEIbHbIE, KOMMYHUKATUBHbBIC, PErYISTUBHBIE), 00ECIIEUnBaIOLINE
¢dopmupoBaHne (YHKIHOHAIBHONW I'PaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMU OOydaroIiuxcs;
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

B pesynbrare u3ydeHus OHMONOTMM Ha YpPOBHE CpeIHEro ooumero obpa3oBaHUs Yy
obOyuvaromerocs Oyayr copMupoBaHBI MO3HABATEIbHBIE YHHUBEpPCAJIbHbIE Y4YeOHBIE NEWUCTBUS,
KOMMYHHKaTHBHbIE YHHUBEpCaJlbHble Yy4ueOHble JEHCTBUS, PpETrYISITUBHBIE YHHUBEPCAJIbHBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MeramnpeaMeTHbIe pe3ysbTaThl OCBOEHHS MPOTrpaMMbl CPEIHEro oOuiero oopa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OgJajieHNe YHUBEPCAIbHBIMHM YU4eOHBIMH MO3HABATEIbHBIMH 1CHCTBUSIMM:

Ba3oBble joruyeckue aeiicrBus:

- CaMOCTOSITENBHO (POPMYIHPOBATh M aKTyaJIM3UPOBaTh MpoOIeMy, paccMaTpuBaTh e
BCECTOPOHHE;

- HCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUHM NPUEMBI JIOTMUECKOTO MBIIUICHHS (aHanu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukaiuu, 0000IIEHUs), PacKpbIBaTh CMBICI OHMOJIOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTePHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU MTOHITUSIMH);

- OTpeNeNATh IeTH JCSITEeIbHOCTH, 3a/iaBasi MapaMeTpbl U KPUTEPUU WX JTOCTHIKEHHUS,
COOTHOCHTD PE3YJIbTaThl €ATEIbHOCTHU C MOCTABJICHHBIMHU LENISIMU;

- UCIOJb30BaTh OMOJOTHYECKHE MOHATUA 71 00bsCHEHUs (PAKTOB UM SBICHUM >KMBON
OPUPOIB;

- CTPOUTH JIOTUYECKHE PACCYXKICHHS (MHAYKTHBHBIC, JEAYKTUBHBIC, MO AHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

- IPUMEHSTh CXEMHO-MOJIETIbHBIE CPEACTBA JUIsl PEACTABICHUS CYILIECTBEHHBIX CBA3EH
¥ OTHOIICHWHA B M3y4aeMbIX OHMOJOTHYECKHUX OOBEKTaX, a TaKKe MPOTUBOPEUYUIN pPa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

- pa3pabarbiBaTh IUIaH peHIEHUs MpoOJeMbl C YYE€TOM aHajdu3a HMMEIOIUXCS
MaTepHaJbHBIX U HEMaTepUaIbHBIX PECYPCOB;



- BHOCUTb KOPPEKTUBBI B JESATEIHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM,
OLICHUBATh PUCKU MOCIECACTBUN ACATEIbHOCTH;

- KOOPJMHHUPOBATh U BBINOIHATH pabOTy B YCIOBHUAX pEANbHOTO, BUPTYaJbHOTO WU
KOMOHMHUPOBAaHHOTO B3aUMOJACHCTBUS;

- pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IIPU PELICHUH )KU3HEHHBIX IPOOJIEM.

Ba3oBble ucciaenoBarejahLcKue AeiicTBHA:

- BJaAeTh HABBIKAMU Y4EOHO-MCCIENIOBATEIbCKOM M MPOEKTHOH JESTEIHHOCTH,
HaBBIKAMU pa3pellieHus NpolsieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY ITOUCKY
METOJIOB PELICHUs] IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHbIX METO/I0B [IO3HAHMUS;

- HCIIOJIB30BATh PA3JIMYHBIC BUIBI ACATEIBHOCTU IO IOJYYEHHI0 HOBOI'O 3HAHUS, €TI0
UHTEpIpEeTalri, NPeoOpa3oBaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYalHMsX, B TOM YHUCIIE TpU
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

- (¢opMHpOBaTh HAy4YHBI THII MBIIUICHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH,
KIIIOYEBBIMH ITOHATUAMHU U METOJIaMU;

- CTaBUTH U (POPMYIUPOBATH COOCTBCHHBIC 3a/1a4M B 00Pa30BATEILHOMN ACSITEILHOCTU U
JKU3HEHHBIX CUTYalUsX;

- BBIABJISITH IIPUUMHHO-CJIEICTBEHHBIE CBSI3M U aKTyaJU3UpPOBaTh 3a/ady, BBIIBUIATH
TUIOTE3y €€ pelIeHMs, HaxXOOUTb apryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOMUX YTBEP)KICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

- aHaJIM3UPOBATH IIOJYYEHHBIE B XOJE pEIICHHs 3aJa4d pe3yJbTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

- JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLI€HUBATh NPUOOPETEHHBIN OIBIT;

- OCYIIECTBJIATh LI€JIEHAIIPABJICHHBIM OUCK MIEPEHOCA CPENICTB U CIIOCOOOB JAEMCTBUS B
npodeCCHOHATILHYIO Cpeay;

- yMETb INEPEHOCUTh 3HAaHUS B I[I03HABATEIbHYI0O M IPAKTHYECKYIO o0sactu
KU3HEJEATECIIBHOCTH;

- YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HbIX yUEOHBIX PEAMETOB;

- BBIIBUIaThb HOBBIE UJCH, IIPEUIaraTb OPUTMHAJIBHBIE MOAXOJbl U PEIICHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

PabGora ¢ undopmanmeii:

- OpHMEHTHPOBATbCS B PA3IMYHBIX HCTOYHUKAX HHPOpMAIUK (TEKCTe Y4eOHOro
nocoOusi, HAay4yHO-TIOMYJIIPHOM JIUTepaType, OMOJIOTMYECKUX CIOBAapsAX M CHPAaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHanu3upoBaTh UHPOPMALIMIO Pa3IMYHBIX BUJIOB
U GOpM MpeaCTaBICHUS, KpUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEIPOTUBOPEUUBOCTbD;

- (popmynHpoBaTh 3aPOCHl U MPUMEHATH PA3JIMYHBbIE METOAbI IPHU MOUCKE U OTOOpE
O6uonornyeckoit MHGopMaIy, He0OX0IUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

- npuoOperaTb  ONBIT  KCIONb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOI'O MCIIOJB30BAaHUS Pa3IMYHBIX IMOMCKOBBIX
CHUCTEM;

- CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYIO (OpPMY MpEACTaBIECHUS OUOJOTHMYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

- HCIIOJIb30BaTh Hay4yHBIH SI3bIK B KayeCTBE CPEJCTBA NMpH paboTe ¢ OMOJIOrHMYecKOn
uH(popMaLel: MPUMEHITh XUMUYECKUe, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAaKW U CHMBOJBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISITHOCTH;

- BIIQJIETh HaBBIKAMU DPACMO3HABAHUS W 3aIIUTHl HWH(pOpMAIMK, HUHPOPMALMOHHOU
0€30MacHOCTH JIUYHOCTH.

OBnajgeHne yHMBepCaJIbHBIMH KOMMYHHKATHUBHBIMH el CTBUSIMU:

Oowmenue:

- OCYILIECTBIATh KOMMYHHMKAIlMM BO BceX cdepax >KM3HU, aKTUBHO Y4acTBOBaTh B
IUaliore WM JUCKYCCHM IO CYIIECTBY OOCYyXKIaeMod TeMbl (yMEHHE 3a7aBaThb BOIPOCHI,
BBICKA3bIBaTh CYKJEHHUS OTHOCUTEJIBHO BBIIOJHEHHUS IIpelaraéMoi 3ajaud, Y4HUTHIBAaTh
MHTEPECHI U COTJIaCOBaHHOCTH MO3ULIUIN APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHH);

- pacno3HaBaTh HeBepOalbHbIE CpeACTBA OOIICHMS, TOHUMATh 3HaYEHHUE COLMAIbHBIX
3HAKOB, NMPEANOCHIJIOK BOZHUKHOBEHUS! KOH(IMKTHBIX CUTYallui, YMETh CMAr4aTh KOH(MDIUKTHI U
BECTH IIEPETOBOPHI;



- BIIQJIETh PA3IMYHBIMU CIIOCOOaMH OOILICHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHHUS
JIPYTHUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH dopme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

- Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOK TOYKY 3PEHHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHas1 1eSITEILHOCTD:

- IIOHUMATh ¥ WCHOJb30BATH MPEHMYILECTBA KOMAHIHOW M MHIMBUAYAJIBbHOW pabOTHI
OpU  pelIeHUH OHOJOru4YecKkod MpodieMbl, OOOCHOBBIBATH HEOOXOJUMOCTh MPUMEHEHUS
IpyNIoBBIX (GOpPM B3aUMOJICHCTBHS NIPU PELICHUN Y4eOHOU 3a1au;

- BBIOMpaTh TEMATUKY U METOJIbl COBMECTHBIX JEUCTBUN C YUETOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 Ui€Ha KOJUIEKTHBA,

- NPUHUMATH LEIH COBMECTHON JEATEIbHOCTH, OPraHW30BBIBATH U KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENCNATh POJIM C Y4ETOM
MHEHHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

- OLIGHUBATh KayeCTBO CBOETO BKJIAJa M KAKIOrO YYaCTHHKA KOMaHIbl B OOIIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

- IIpeJy1araTb HOBBIE IIPOEKTHI, OLIEHUBATH UJIEU C MTO3ULIUU HOBU3HBI, OPUTUHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

- OCYILIECTBJISITh MO3UTUBHOE CTPATErMUECKOE IOBEJIEHUE B PA3IMYHBIX CUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBiajeHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMY /1efiCTBUAMM:

Camoopranmszaums:

- UCHOJb30BaTh OMOJIOTMYECKUE 3HAHUA JJIS BBIBICHHUS MPOOJIEM U HX PELICHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

- BbIOMpATh Ha OCHOBE OMOJIOIMYECKHUX 3HAHHI L€JE€BbIE M CMBICIOBBIE YCTAaHOBKU B
CBOMX JIEUCTBUSIX M IIOCTYNKax IO OTHOIICHHUIO K JKUBOM NPHUPOAE, CBOEMY 3J0POBBIO M
3/10POBBIO OKPYXKAIOLIHX;

- CaMOCTOSAITEJIbHO  OCYUIECTBJISATh  II03HABATEIbHYIO JESATEIbHOCTb, BBISABISTH
poOJIeMBbl, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIIbHON JCSITEIBHOCTH
Y KU3HEHHBIX CUTYaLUsIX;

- CaMOCTOSITEJIbHO COCTaBJSATh IUJIaH PELIEHUS MpoOJIeMbl C YY4ETOM HUMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U NMPEANOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

- pacuIMpATh paMKH Y4eOHOIo IpeaMeTa Ha OCHOBE JIMYHBIX MTPEIIOYTEHUH;

- JenaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

- OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

- CcHocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBIECHUIO LIMPOKON 3PYAMLMU B Pa3HbIX
00JacTsX 3HaHUM, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

- 1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LENISM;

- BIQJIETh HaBbIKaMHU I103HABATEIbHOW pe(dieKkcun Kak OCO3HaHUS COBEPIIAEMbIX
JENCTBUI M MBICIUTEIBHBIX MPOLECCOB, X PE3YJIBTATOB M OCHOBAHMM, UCIIOJIB30BATH MPUEMBI
peduiekcuu sl OLEHKU CUTYalluu, BbIOOpa BEPHOTO PELICHMUS;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHMS 10 UX CHUKEHUIO;

- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX MPU aHAIU3€ PE3yNbTaTOB JEATEIbHOCTH;

IIpunsiTue cedst U APyrux:

- IPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JIOCTOUHCTBA;

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTMX IIPHU aHAIHU3€E PE3YJIbTaTOB AEATEIbHOCTH;

- MPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OIIMOKH;

- pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C MO3UIMH JJPYTOro YeJIOBEKa.

IIpeamernsbie pe3yabtarbl 10-11 kiaaccsl

[IpenmeTHble pe3yabTaThl OCBOEHUS COAep)kaHUs yueOHoro mpeamera «buonorus» Ha
yrayOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHne MpopuiIbHOTO 00yUeHHUs 00yJatOIIUXCs
O6uonornu. OHM BKJIIOYAIOT: creuupuuecKkue A OHOJOTMM Hay4Hble 3HAHMS, YMEHUS U



CHocoObl JeMCTBUH 1O OCBOCHMIO, WHTEPHpPETAllMM W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
NESTEIbHOCTH MO IMOJYYEHHIO HOBBIX 3HAHUMN M UX NPUMEHEHHUIO B PA3IMUYHBIX y4EOHBIX, a
TaKXe B peaJIbHBIX KU3HEHHBIX CUTyalusx. [IpeaMeTHbIe pe3yabTaThl MPeACTaBICHbI M0 TO1aM
U3yUYCHHUSL.

IIpenMeTrHble pe3ynpTaThl OCBOEHUsl yueOHoro mnpeamera «buosorus» B 10 kiacce
JIOJKHBI OTPakaTh:

- c(OpMHPOBAHHOCTh 3HAHWUH O MECTE€ U POJIU OHMOJOTHU B CHCTEME E€CTECTBEHHBIX
HayK, B (JOPMHUPOBAHUM €CTECTBEHHO-HAyYHON KAPTUHBI MHpa, B TIO3HAHUH 3aKOHOB IIPUPOBI U
peneHny mpodIeM panroHaILHOTO IPUPOAOIOIB30BAHNUS, O BKIIAE POCCUICKUX U 3apyO0eKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

- BJAJEHHE  CHUCTEMON  OHMOJIOTMYECKMX  3HAaHUM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAlOLIMe OMOJIOTMYECKHE TEPMHMHbI W TMOHATHS (KHU3Hb, KIIETKA, OPTraHU3M,
METa0oJaM3M, TOMEOCTa3, CaMOpETyJSlHsA, CaMOBOCIPOM3BEIECHUE, HACJIEICTBEHHOCTb,
U3MEHYMBOCTb, POCT U Pa3BUTHE), OMojoruyeckue teopuu (kiaerounas teopus T. IlIBanna, M.
[netinena, P. BupxoBa, xpoMocomHasi Teopusi HacneAacTBeHHocTH T. Moprana), yuenus (H. H.
BaBuinoBa - o meHTpax MHOrooOpasusi U IPOMCXOXKAEHUS KyJIbTYPHBIX PacTE€HHi), 3aKOHbI
(enmHOOOpa3Ksl MOTOMKOB IIEPBOTO MOKOJIEHUS, PACILEIUIEHHs], YACTOTHl raMeT, HE3aBUCUMOTO
HacnenoBaHus I'. MeHzens, roMOJIOTHYECKUX PsIOB B HacleacTBeHHOW u3meHunBoctd H. .
BasuiioBa), npuHIMIBI (KOMIIJIEMEHTAPHOCTH);

- BIQJICHUE OCHOBHBIMH METOJaMH HAy4yHOro IIO3HAHMA, MCIIOJIB3YEMbIX B
OMOJIOTMYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (ONMUCaHWE, HW3MEpPEHHE, HaOII0/IeHHE,
SKCIIEPUMEHT);

- YMEHME BBIIEIATh CYILIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK IPOKApUOT U
9YKapHOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPraHW3MOB, B TOM 4ucje OakTepuii, rpudos,
pacTeHM, )KMBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB U CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX,
YeJI0BEKa, MPOLIECCOB )KU3HEACATEIbHOCTH, IPOTEKAIOLINX B OpPraHU3Max PacTEeHHH, )KUBOTHBIX
U 4YeJIOBeKa, OHMOJOrMYeCKHX MPOIECcCOB: OOMEHa BemlecTB (METa0OJIU3M), IPEeBpAIICHUS
SHEepruu, OpOoXeHHs, aBTOTPO(PHOrO U TIeTepOTPO(PHOro TUIIOB MUTAHUA, (OTOCHHTE3a U
XeMOCHHTE3a, MUTO3a, Mei03a, TaMeTOreHe3a, SMOPHUOreHe3a, MOCTAIMOPHOHAILHOTO Pa3BUTHS,
PasMHOXKEHUS, HHAUBUIYAIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOr€HEe3a), B3auMOJCHCTBUS I'€HOB,
reTepo3uca, UCKyCCTBEHHOT0 0TOODa;

- YMEHHE yCTaHaBIUBAaTh B3aUMOCBS3HM MEXAY OPraHOMIAMH KJIETKH M X (YHKIUAMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QyHKIUAMHU, MEXy OpraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHoB M MX
GyHKIUAMH, MEXAY 3TanaMd OoOMEHa BEIIEeCTB, dTallaMM KIJIETOYHOTO LMKJIA U >KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHUOHAIBHOTO pPa3BUTHs, TE€HOTUIIOM U (EHOTHUIIOM,
¢deHoTUIOM U (pakTOpamMH cpeabl OOUTaAHMUS;

- YMEHHE BBISBIATh OTIIMYUTEIbHbBIE IPU3HAKU KUBBIX CHCTEM, B TOM UYHUCIIE PACTECHHIH,
KUBOTHBIX U YEJIOBEKA;

- YMEHHME UCHOJIb30BaTh  COOTBETCTBYIOLIME  APTyMEHThl,  OMOJIOTHYECKYIO
TEPMHHOJOTHI0O W CHMBOJHMKY JJIi JIOKa3aTeIbCTBA POJCTBA OPraHM3MOB  Pa3HbIX
CHCTeMaTHYEeCKHX TPYI;

- YMEHHE pellaTh OWOJIOTMYECKHE 3aJaud, BBIABIATH MPUYMHHO-CIEICTBEHHBIE CBA3U
MEXIy HCCIeAYeMbIMH OHOJIOTHYECKUMHU TIpOLlecCaMM U SIBICHUSMH, J€J1aTh BBIBOJABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

- YMEHUE BBIOJIHATH Ja00paTOpHbIE U MPAaKTUYECKUE pabOThI, COOMIOAATh MpaBUiIa MU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

- YMEHHE BBIIBUTATh TUIIOTE3bI, MPOBEPITh UX SKCIEPUMEHTAJIBHBIMH CPEJICTBAMH,
bopMynupys 1elb UCCIeI0BaHuUs, aHATTU3UPOBATh MOJYY€HHbIE PE3YNbTaThl U JIeNIaTh BBIBOIBI;

- YMEHHE y4yacTBOBaTh B y4eOHO-UCCIIE0BATENBCKOM paboTe Mo OMOJIOTHH, SKOJIOTHH U
MeAMIIMHE, MPOBOJUMON Ha 0a3e HIKOJbHBIX HAy4HBIX OOIIECTB, M MyOJIMYHO MPEJCTaBIAThH
MOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(DEpEeHIHIX;

- YMEHHE OIIEHMBaThb ITHYECKHE AacleKThl COBPEMEHHBIX MCCIEJIO0BaHUN B o0NacTu
Ouonornu M MeIuIUHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIUJIOJJOTBOPEHHE, HAIpaBlIEHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);



- yYMEHHME OCYILECTBIATH OCO3HAHHBIM BBHIOOp Oyaymield mpodeccuoHaIbHON
JEeSTEIbHOCTH B 00JIacTH OMOJIOTHUH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHH, CEIbCKOIrO
XO03sCTBA, MUIIEBOI MPOMBIIUIEHHOCTH, YIIIyOJISTh MO3HABATEIbHBIN HHTEPEC, HAPaBICHHBIN
Ha OCO3HAaHHBIH BBIOOP COOTBETCTBYIOMIEH MpodeccCud W TPOJOJDKEHHE OWOIOTHYECKOTO
00pa30BaHus B OPraHU3ALHUAX CPETHETO MPO(ECCHOHATBFHOTO U BBICILIEI0 00pa30BaHMUS.

[IpenMeTrHbie pe3ynbTaThl OcBOeHUs yueOHoro mpeamera «buonorus» B 11 kiaacce
JAOJIKHBI OTPaKaTh:

- c¢(OpMUPOBAHHOCTh 3HAHMIA O MeCT€ M POJM OMOJOTUU B CHUCTEME ECTECTBEHHBIX
HayK, B (OPMHPOBAHHUU COBPEMEHHOW ECTECTBEHHO-HAyYHOW KapTHHBI MHUpA, B IO3HAHUU
3aKOHOB MPHUPOJABI U PEIICHUU SKOJIOIMYECKHUX MpOOJIeM YelIOBEYEeCTBA, a TAKXKE B PELICHUU
BOIIPOCOB PALMOHAIBHOTO MPUPOAOIOIH30BAHNUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS
K MpUpPOZE, OOILIECTBY, YEIOBEKY, O BKJIAJE POCCHICKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOrOB B
pa3BUTHE OHOJIOTHH;

- YMEHHUE BJIAJIETh CUCTEMON OMOJIOTUYECKUX 3HAHUH, KOTOpask BKIIIOYAET OMpEeIeIICHUs
U TMOHMMAaHHE CYIIHOCTH OCHOBOIIOJAraloIIuX OWOJOTMYECKUX TEPMHHOB W TOHATUN (BUJ,
sKocuctema, Owocdepa), Ouonormdyeckue Teopun (dBoronronHas Teopus Y. JlapBuHa,
CUHTeTHUecKas Teopus 3Bomtouuu), yuyeHus (A. H. CeseproBa - 0 NyTsIX M HamnpaBICHUSIX
spostonnu, B.M. BepHaackoro - o 6uocdepe), 3akoHbl (reHeTnueckoro paBHoBecus Jx. Xapau
u B. BaitnGepra, 3aponeimeBoro cxoacrsa K. M. baspa), mpasuna (munumyma lO. Jlubuxa,
9KOJIOTHYECKON MUpaMUbl JHEPTHH ), TUIIOTe3bl (Tunote3a «mupa PHK» V. I'unbepra);

- YMEHHUE BJaJIeThb OCHOBHBIMH METOJIaMU HAy4HOI'O IO3HAHMS, HCIOJIb3YEMbIMU B
OMOJIOTUYECKHX KCCIEAOBAHUAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OMHCaHUE, H3MEpEHue,
HaOJII0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHMSI U OLEHKU aHTPOIOI€HHBIX M3MEHEHUH B
IPUPOJIE;

- YMEHHE BBIJCISATh CYIIECTBECHHBIC MPH3HAKH: BHJIOB, OMOTE€OIICHO30B, YKOCHCTEM WU
ouocteppl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
AJJIONATPUYECKOI0 M CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JIBWKYIIUX CUJI 3BOJIOLUU
Ha TeHO(OH] MOMYJSIUN, MPUCIOCOOICHHOCTH OPraHU3MOB K cpeiie OOUTaHusl, YepeloBaHUs
HaIpPaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BELLIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

- YMEHHUE YCTaHAaBJIMBATh B3aUMOCBSI3M MEXIY IMPOILIECCAMU HBOJIOLUH, ABMXKYIIUMU
CHJIaMH aHTPOIIOTe€HEe3a, KOMIIOHEHTAaMHU PAa3JIMYHBIX 3KOCHUCTEM M NPHUCIOCOOIECHUSMU K HUM
OpPraHU3MOB;

- YMEHHUE BBISBJIATh OTIMYMTENbHbIE MPU3HAKU KUBBIX CUCTEM, MPUCIOCOOIEHHOCTH
BUJOB K cpeae oOuTaHMsl, aOMOTHYECKMX M OHMOTHYECKUX KOMIIOHEHTOB HKOCHUCTEM,
B3alMOCBS3€l OPraHu3MOB B COOOIIECTBAX, AHTPOIIOIEHHBIX U3MEHEHHH B dKOCHUCTEMaX CBOEH
MECTHOCTH;

- YMEHHE HCIIOJIb30BATh  COOTBETCTBYIOLIME  ApPryMEHTHI,  OHOJIOTHYECKYIO
TEPMHHOJIOTMI0O W CHMBOJMKY JJI1  JIOKa3aTelIbCTBA POJACTBA OPraHU3MOB  Pa3HBIX
CUCTEMATUYECKUX TPYMI, B3aUMOCBSI3M OpPraHU3MOB U Cpelbl OOUTaHMs, E€IUHCTBA
4eJOBEYECKHX pac, HEOOXOAMMOCTH COXpPAHEHUS MHOrooOpasusi BHUIOB M 3KOCHUCTEM Kak
YCIIOBUS COCYILIECTBOBAHUS IPUPO/IbI U YETTOBEUECTBA;

- YyMEHHuE pelaTb OMOJIOTMYECKHUE 33a/1a4M, BBIABISATH MPUUYMHHO-CIICICTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMH OHOJIOTMYECKMMM TpOLECCaMU U  SBJICHUSMH, JEJIaTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH ITOJIYYE€HHBIX PE3YyJIbTaTOB;

- YMEHHE BBIMOJIHATH J1a00paTOpHbIE U MPaKTHUYECKHE paboThl, COOII0IaTh TPaBUIIa IIPU
paboTe ¢ yueOHbBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

- YMEHHUE BBIJIBUTaTh TUIIOTE3bl, MPOBEPATh HX 3KCIEPUMEHTAIBHBIMHU CpEICTBaMH,
bopmMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYECHHBIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI,

- YMEHHE y4acTBOBATh B yUeOHO-UCCIIEIOBATEIHCKONW padoTe MO OMOJIOTHH, YKOJIOTHH 1
MeIUIMHe, NMPOBOAUMON Ha 0a3ze HIKOJBHBIX HAyYHBIX OOIIECTB, W MyOJIMYHO MPEICTaBIATH
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOHPEPEHIUSX;

- YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUU O IPOMCXOKICHUM >KM3HH, 4YEJIOBEKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX W CIOcO0axX MpeAOoTBpallleHUsl I0OaTbHBIX
U3MEHEeHu# B buocdepe;

- yYMEHHE OCYUIECTBIIATh OCO3HAaHHBIA BBIOOpP Oyaymiedl npodeccruoHanbHON
NEeSITeIbHOCTH B 00JacTM  OMOJIOTHM, 9KOJIOTHH, IPHPOJIONONIB30BAHMS,  MEIUIIHUHBL,



OMOTEXHOJIOTHH,  TICUXOJIOTMH,  BETEPUHAPUH,  CEJIBCKOIO  XO3siicTBa,  NHUIIEBOM
HPOMBIIUICHHOCTH, YIIyOJIATh ITO3HABAaTEIbHBIM HHTEPEC, HANpPABICHHBI Ha OCO3HAHHBIH
BBIOOp COOTBETCTBYIOIIEH Mpodeccu M MPONOJDKEHHE OHOJOTHYECKOro o0pa3oBaHHS B
OpraHM3aLHsIX CpeHero Npo(ecCHOHATBHOTO U BBICIIETO 00pa30BaHUS

TemaTnuyeckoe MIIAaHNPOBaAHUE

10 kanacc
Ne || HazBanue pa3zienioB v TeM ‘ KomnnuectBo yacos DnekTpoHHbIE (IUPPOBEIC)
n/m POrPaMMBI Beero| Kontpos || TipaxTuuec o0Opa3oBaTeNbHbIE PECYPCHI
HBIE KHe paboThl
paboThl
1 || buomorus xKak Hayka 1 OI'nC «Most IIKOJIa)
(YHuBepcanbHas OubIMoTeKa
udpoBoro
00pa30BaTeNLHOTO KOHTEHTA)
2 || KuBble cucrembl u ux| 2 OI'mcC «Most LIKOJIa
U3y4yeHue (YuuBepcanbHast 6ubanoreka
1 (poBOTO
00pa3oBaTeIbHOIO0 KOHTCHTA)
3 || buomorus kierku 2 0,5 OI'UC «Mos IIKOJIaY
(YHuBepcanbHas OMOIMOTEKA
udposBoro
00pa30BaTeNbHOr0 KOHTEHTA)
4 || Xumuueckas 10 1 1 OI'nC «Mos HIKOJIa
OpraHH3aIys KICTKH (YHuBepcanbHas OMOIMOTEKA
udposBoro
00pa30BaTeNbHOr0 KOHTEHTA)
5 || Crpoeane u  ¢yHkmuu|| 8 1 2 OI'mcC «Most IIKOJIa
KJIETKH (YHuBepcanbHas Oubauoreka
udpoBoro
00pa3oBaTeNbHOTO KOHTEHTA)
6 || O6men BEILIECTB ul 9 1 OI'nC «Mos HIKOJIa
MIpEeBpaLICHUE SHEPTUU B (YuuBepcanbHast 6ubauorexa
KIIETKE 1 poBOro
00pa30BaTeNbHOT0 KOHTEHTA)
7 || HacmencrBennast 9 0,5 OI'UC «Mos IIKOJIaY
nHpopmanus U (YuuBepcanbHast 6ubauorexa
peanuzanus e€ B KIETKe U(pPOBOro
00pa30BaTeNbHOTO KOHTEHTA)
8 || ’KusHEeHHBIN UK KIETKH || 6 1 1 OIN4(¢ «Most ITKOJIa
(YuauBepcanbpHast Onbmmoreka
ndgpoBoro
00pa30BaTeNbHOTO KOHTEHTA)
9 || Crpoenne wu ¢yakmuu|| 17 1 1,5 OI'mcC «Most LIKOJIa
OpPraHHU3MOB (YuuBepcanbHast 6ubauoreka
1 poBOTO
00pa30BaTeNbHOr0 KOHTEHTA)
10 || Pa3mHoOxeHue u pazutue| 8 1 15 OI'UC «Mos IIKOJIa
OpPraHHU3MOB (YuuBepcanbHast 6ubauoreka
1 poBOro
00pa30BaTeNbHOT0 KOHTEHTA)
11 || Tenetnka - Hayka o] 2 0,5 DI'UC «Mos IIKOJIa»
HACJIEICTBEHHOCTH u (YHuBepcanbHas OubInoTeKa




No || HazBaHue pa3ienoB U TeM KomuuecTBo uacoB ‘ DnekTpoHHbIEe (IU(PPOBEIE)
n/n IIPOrPaMMBI Beero| Konrpos || TlpaxTuuec o0pa3oBaTeNbHbIE PECYPChHI
HbIE KHe padoThI
paboThI
U3MEHYUBOCTH 1 (poBOTrO
OpraHHU3MOB 00pa30BaTeNbHOT0 KOHTEHTA)
12 || 3akoHOMEpHOCTH 10 1 OI'mcC «Most IITKOJIa
HACJIEICTBEHHOCTH (YHuBepcanbHas OubIMoTeKa
udpoBoro
00pa30BaTeLHOTO KOHTEHTA)
13 || 3akoHOMepHOCTH 6 1 OI'mC «Most IITKOJIa
W3MEHUYUBOCTH (YuauBepcanpHast Onbamoreka
udpoBoro
00pa30BaTeNLHOTO KOHTEHTA)
14 || I'eneTnka uenoBeka 3 1 0,5 DI'UC «Mos IIIKOJIaY
(YuuBepcanbHasi 6ubanoreka
1 (poBOTO
00pa3oBaTeIbHOIO0 KOHTCHTA)
15 || Cenekmus opraHu3MOB 4 1 OI'UC «Mos IIKOJIaY
(YHuBepcanbHas OubIMOTEKA
udposBoro
00pa30BaTeNbHOI0 KOHTEHTA)
16 || buorexHomorus u| 4 OI'mcC «Mos HIKOJIa)
CUHTETHYECKasi OMOJIOTHs (YuuBepcanbHas 6ubauoreka
1 (poBOTO
00pazoBaTeIbHOIO0 KOHTEHTA)
17 H PesepBHOe Bpemst ‘ 1 H H ‘
OBIEE KOJIMYECTBO 102 6 13,5
YACOB I10 ITPOT'PAMME
11 kaace
Ne || HazBanue pa3znenoB u teM KomnuecTBo vacos OnexTpoHHbIE (IUPPOBLIE)
n/m MPOrPaMMBI Beero||Koutpors || TpaxTuuec o0pa3oBaTeNbHbIE PECYPChI
HBIE K1e paboThl
paboTHI
1 |[3apoxnenue u passutue| 4 OI'nC «Mos LIKOJIa»
HBOJIIOLIMOHHBIX (YuuBepcanbHast 6u0anoTexa
MIpeICTaBICHHIA B U(pPOBOro
Ounonorumn 00pa30BaTeNbHOT0 KOHTEHTA)
2 |MuxposBomrormst u - e€|| 14 2 OI'NC «Most LIKOJIa»
pe3yNbTaThl (YuauBepcanbpHast 6nbmmoreka
ugpoBoro
00pa30BaTeNbHOTO KOHTEHTA)
3 |MakposBomtoruss u  e€|| 6 1 OI'UC «Mos IIIKOJIaY
pe3yNIbTaThl (YuuBepcanbHast 6ubauoreka
1 poBOTO
00pa30BaTeNbHOTr0 KOHTEHTA)
4 |[TIpoucxoxaeHue ul| 15 1 15 OI'UC «Mos IIIKOJIaY
pa3BUTHE )KU3HU Ha 3emiie (YuuBepcanbHast 6ubauoreka
1 poBOro
00pa30BaTeNbHOT0 KOHTEHTA)




No || HazBaHue pa3ienoB U TeM KomuuecTBo uacoB ‘ DnekTpoHHbIEe (IU(PPOBEIE)
n/n IIPOrPaMMBI Beero| Konrpos || TlpaxTuuec o0pa3oBaTeNbHbIE PECYPChHI
HbIE KHe padoThI
paboThI
5 |[Ipoucxoxnenue denopekal| 10 1 1 OI'mcC «Most LIKOJIa
- aHTpOTIOTEHE3 (YauBepcanpHas OuOIMOTEKA
1 (poBOTro
00pa3oBaTebHOIO0 KOHTEHTA)
6 |DOkomorus - Hayka o| 3 1 0,5 OI'UC «Mos LIKOJIa)
B3aMMOOTHOIICHHSIX (YuauBepcanpHast Onbamoreka
OpPraHu3MOB " UPPOBOTO
HAJ0PTaHU3MEHHBIX 00pa3oBaTeLHOTO KOHTEHTA)
CHUCTEM C OKpYKaromeu
cpenoi
7 ||Opranu3msl u cpenall 9 1,5 OI'UC «Mos LIKOJIa)
oOuTaHuA (YHuBepcanbHas OubIMoTeKa
udposBoro
00pa30BaTeNbHOr0 KOHTEHTA)
8 | 9xomorus BHUJIOB ul 9 1 0,5 dI'UC «Mos HIKOJIa
MONYJIALUAN (YuuBepcanbHast 6ubanoreka
1 (poBOTO
00pa3oBaTebHOIO0 KOHTEHTA)
9 |(|Dkonorus cooOmiectB.| 12 1 0,5 OI'UC «Mos IIKOJIaY
DKOJIOTHYECKUE CUCTEMBI (YauBepcanpHast Onbamoreka
udposBoro
00pa30BaTeNbHOr0 KOHTEHTA)
10 |buocdepa - rmiobampHas| 6 1 OI'UC «Most IIKOJIAY»
SKOCHUCTEMA (YuuBepcanbHast 6ubamoTexa
udpoBoro
00pa3oBaTeNbHOTO KOHTEHTA)
11 |YenoBek u oOkpyxaromas| 6 1 OI'nC «Mos HIKOJIa»
cpena (YuauBepcanbHast 6ubamoTeka
udpoBoro
00pa3oBaTeNbHOTO KOHTEHTA)
‘ 12 HPe3epBHoe BpeMsi H 8 H H H ‘
OBILEE KOJIMYECTBO 102 8 7,5
UACOB I10 ITPOTPAMME

Yder nporpaMMbl BOCITUTAHHUSA
npu pa3padoTke TeMaTHYECKOI0 IJIAHMPOBaHMS yueOHOro npeamera «buonorus»

JInunoctusie YV 1 Omnpenensiercs B mpoliecce pa3padoTKu Dopmsbl
CIEHApHs KAKJ0r0 ypoKa BOCITATHIBAOIINX
BocnursiBarommi OO0pa3oBarenbHbIe Y4EOHBIX 3aHATHH
MTOTEHIINAI TEXHOJIOTHH
colepKaHus
y4eOHOT0 MpeameTa
Camoomnpenenenue / Bocnutanne TexHonorun HenoBas urpa
NaTPUOTHU3M, rpaxaaHcTBeHHOCTH | Kputnueckoro «YueHble
IPAXKJIaHCTBEHHOCTh, | M MaTPUOTU3MA HA MBIIUICHHUS. poTUB MU(DOB
coLabHas npumepax xxu3Hu u | UKT Hayku 20 Beka»
COJINJIAPHOCTH NEeATEIbHOCTH
POCCHUICKHX




YUEHBIX,

BHECHINX OOJBIION

BKJIaJ] B Ppa3BUTHE

OHOIOTHH
CwmbicnooOpa3oBanue | DopMupoBaHHE Texnonoruu Huckyccus
/ TPYA ¥ TBOPYECTBO, | HAYYHOH  KapTHHBI | TPOOIEMHOTO «Baxwueimue
HayKa MHpa, BJIaJIeHUE | 00y4YeHHUs. OTKPBITHS B

KYJIBTYpOH, [TpoexTHBIE obmacTtu

CO3/IaHHOM TEXHOJIOTUHU TCHETUKU

BOKpYI'  TIpeaMeTra

XUMHH.

Pewenne 3anau

npodeccrnoHalbHOTO

u TPYJOBOTO

BOCHHUTAHHUS
HpascTBeHHO Bocnutanue 3nopoBrecoeperaromue. | CoruaabHas
3TUYECKas 3KOJIOTUYECKOTO [Tenaroruka aKus «YOTHBIN
opueHTanus / CO3HaHM, COTpYJIHUYECTBA JTBOPUK
pUpo/a, OTBETCTBEHHOE
4eJI0BEUeCTBO, OTHOIICHUE K
3I0POBBI o0pa3 | cBoeMy  3/10pOBbIO,
KU3ZHU MOTpeOHOCTH

B aKTUBHOM W

310pOoBOM  oOpaze

KU3HH, OTKa3 OT

BPEIHBIX MPUBBIYEK

B ¢denepanpHbiX W peruoHaIbHBIX MPOIENYypax OLEHKH KauecTBa OOpa3oBaHUS
UCIIOJIB3YETCsl  MepeyeHb (KoAu(UKATOp) pachpeleseHHbIX 10 KJaccaM IPOBEPSIEMBIX
TpeOoBaHUIl K pe3ynbTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTEeNbHON MPOrpaMMbI CpEIHEro
00111ero 00pa3oBaHuUs U AIEMEHTOB COJIEPKAHUS TI0 OMOJIOTHH.

IIpoBepsiemble TpeGOBaHUSA K pe3y/IbTaTaM 0CBOECHHMS OCHOBHOM
o0pasoBartenbHOM nporpammsl (10 kiacc)

Kon [TpoBepsiemble IpeIMETHBIE PE3YJIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
IIPOBEPSIEMO IIPOrpaMMBbI CpeJIHEro 001ero oopa3zoBaHus
ro
pe3yJsbrara
1 CdopmHupoBaHHOCTh 3HAHUNW O MECT€ U POJU OHOJOTMH B CHUCTEME HAy4YHOI'O

3HaHUSl €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAYYHOH KapTHHBI MHpAa M HAyYHOTO MHPOBO33PEHHS; O BKIIAJE POCCHUICKHX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTUH; (YHKIHOHAIHHON
TPaMOTHOCTH Y€JIOBEKa ISl peIICHHsI )KU3HEHHBIX 3a1a4

2 YMeHue pacKkpbIBaTh co/iepykaHie OMOJIOrMYECKUX TEPMUHOB U MOHITUN: )KU3Hb,
KJIETKa, OpraHu3M; MeTabonu3Mm (OOMEH BEIIeCTB M IMPEBpAlllEHUE SHEPIHH),
romMeocTasd (caMoperyislusi), YypOBHEBas OpraHM3alus JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEJCHHE (PENPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT
U pa3BUTHE

3 YMmeHue wu3naraTth OHONOTMYEeCKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTanuroHHas ), 3akonsl (I'. Mengens, T. Moprana, H. V1. BaBuiosa) u yuenus (o
LIEHTpaX MHOrooOpa3usi M NPOMCXOXKAECHUS KyIbTypHbIX pacteHuit H. W.




BaBI/IJIOBa), OMPCACIIAThL 'PaHUIBI UX TPUMCHHUMOCTHU K KUBBIM CUCTCMaM

YmMmenue BJIaACTb MCTOJaMH HAYYHOI'O IO3HAHUSA B Oouoyoruu (H8.6JIIOI[€HI/IG n
OIMMCAHUC KUBBIX CHUCTEM, IMPOLECCOB U ﬂBHeHHﬁ; opraHu3anusa U IPOBCACHUC
OHOJIOTUYECKOTO 9KCIICPUMCHTA, BBIJIBUKCHUC TUIIOTE3bI, BBISABJICHUC
3aBUCUMOCTH MCXKAY HCCICAYEMBIMU BEJIIMYHMHAMU, 00BsICHEHHE IMOJIYYCHHBIX
PE3YIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHSITI/If/’I, Teopnﬁ " 3aKOHOB, YMCHHUC
ACJIaTh BBIBOJABI HA OCHOBAaHUU ITOJTYUYCHHBIX peBy.]'IBTaTOB)

YMeHue BBIICISITh CYIICCTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT H
9YKApHOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTHU
MPOIIECCOB OOMEHA BEILIECTB M NMPEBPAIICHUSI SHEPTHU B KIIETKE, (POTOCHHTE3a,
TUTACTUYECKOTO W JHEPreTHYeCKOro OoOMEHa, XeMOCHHTEe3a, MHTO03a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXKCHHUS, WHAMBHIYAIBHOTO Pa3BUTHS OpraHu3Ma
(oHTOTCHE3)

YMenue MNPUMCHATH IOJYUYCHHBIC 3HAHUA IJIA 00BACHEHUST OHMOJIOTHYECKUX
IIPOLIECCOB U SBJICHUM, JUISI NPUHATHS MPAKTUYECKUX PELICHUN B MOBCEJHEBHOMN
KU3HU B LEIsIX oOecrneyeHus O€30MacCHOCTH CBOErO 3/I0pOBbS U 3/10pPOBbS
OKpYXKaloIMUX Jrofed, CoONI0JeHUsT HOpPM TIpPaMOTHOIO IOBEAEHUS B
OKpYKaroleld PUPOJTHON cpesie; MOHUMAHUE HEOOXOJAMMOCTH HCIIOJIb30BAHUS
JOCTH)KEHUM COBPEMEHHOM OMOJIOTMH M OMOTEXHOJIOTMH ISl PalMOHAJIBHOIO
MIPUPOIOTIOE30BAHUS

Ymenue pelmaTh 3JICMCHTAPHBIC ITCHETHYCCKUC 3a/la4 HAa MOHO- U III/IFI/I6pI/IIIHOG
CKPCIIUMBAHUEC, CLHCINVICHHOC HACICAOBAHHUC, COCTABIIATE CXCMbI MOHOI"I/I6pI/II[HOl"O
CKpCIMBaHuA IJIA NPCACKa3zaHnd HACIICAOBAHUA ITPU3HAKOB Y OPraHnu3MOB

YMeHue BBIIOJHATH JIAOOPAaTOpHBIE W IpaKTHYECKUEe pPabOThl, COOIIOAATH
npaBuja mpu paboTe ¢ y4eOHBIM U J1a00paTOpHBIM 000PYIOBAHUEM

YMeHHe KpUTHYECKH OLEHMBAThb M  HUHTEPHPETHPOBATh  MHPOPMALUIO
OMOJIOTUYECKOTO COJACPXKAHUSA, BKIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS W3
pa3nuyHbIX UcTOYHMKOB (CMMU, Hay4dHO-TONYJIsIpHBIE MaTepHalibl); ITUYECKHE
aCMEeKThl COBPEMEHHBIX UCCIIEJOBaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUU

10

YMeHnue coziaBaTh COOCTBEHHBIE TMCbMEHHBIE M YCTHBIE COOOIIEHUS, 0000111ast
OMOJIOTHYECKYI0 HMH()OPMALMI0O U3 HECKOJbKMX HCTOYHUKOB, TI'PaMOTHO
WCIOJIb30BaTh MOHATUHHBIN arnnapar OMoJ0ruu

IIpoBepsiembie 3j1eMeHTHI coaep:xanus (10 kiacc)

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKAHUSA

buonorusa xak Hayka

11

buonoruss - nHayka o xuBoil mnpupone. Ponp Ouonorun B QopMUpOBaHUU
COBPEMEHHOM Hay4HOI KapTHHBI MUpa. CucTemMa OHOIOrHYeCKHX HayK

1.2

MeToapl mO3HAHUS KUBOM MPHUPOAbI (HAONIO/IEHUE, SKCIIEPUMEHT, OIHCaHUE,
U3MepeHue, Kiaccu(uKkaius, MOJCIMpPOBaHUe, CTaTHUCTUYecKas o0paboTka
JTAaHHBIX )

2’KuBbIe cCHCTEMBI U UX OopraHu3anusa




2.1

JXussle cucrembl (OMOCHCTEMBI) Kak MpeaMmer ui3ydeHus Omosnoruu. CBoiicTBa
ouocucTeM U UX pasHooOpasue

2.2

YpoBHU oOpraHuzanuy OWOCUCTEM: MOJICKYJISIPHO-TEHETHYECKUN, KIJICTOYHBIH,
OpTraHU3MEHHBIH, MOMYISIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(hepHbIN

XHUMUYECKUH COCTaB U CTPOCHUE KIIETKH

3.1

XUMHUYECKUA COCTAB KJIETKU. XHMHUYECKHE DJIIEMEHTBI: MAKPOJJIEMEHTHI,
MHKpoOdJieMeHThl. Boxga u wMuHepanpHble BemiectBa. DyHKUUM BOIBI U
MUHEPAIBHBIX BEIIECTB B KileTKe. [lonepkanne ocMOTHYECKOTO OamaHca

3.2

benku. CoctaB u crpoeHHe OEIKOB. AMHHOKHCIOTHI - MOHOMEpHI OEJIKOB.
He3zameHuMble M 3aMEHUMBbIE AMUHOKHMCIOTBL. AMHHOKHCIOTHBIH COCTaB.
YPOBHHU CTPYKTYphl OEIKOBOI MOJIEKYIIbI (IIEPBUYHASL, BTOPUYHASL, TPETUYHASA U
YeTBEPTUYHAs CTPYKTypa). XUMHUYECKHe CBoWcTBa OenkoB. buonornueckue
¢byHKIHN OEIKOB.

®depMmeHThl - Ouosnoruueckue kKatanuzaTopbl. CTpoeHue (epMmeHTa: aKTHUBHBIN
HeHTp, cyocrparHas cnenuduuHocts. Kodepmentsl. Buramunbl. Otnuuwns
(epMEeHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB

3.3

VYrneBoabl: MOHOCaxapubl (IJI0K03a, prudo3a M J1e30KcUpr003a), Tucaxapuibl
(caxapos3a, JakTo3a) M TONUCAaxapuabl (Kpaxmal, TJIHKOTEH, LEJUTI003a).
Buonornveckue GyHKINHU YIIEBOIOB.

Jlununaer:  TpuUrMUepunsl,  crepouabl,  pocomunuasl.  ['mapodunbHo-
runpodoOHbIe cBoWicTBa. buonormueckue ¢yHkmuu unuaoB. CpaBHEHHE
YIJIEBOJOB, OCIIKOB M JIMIIHJIOB KaK HICTOYHUKOB SHEPTUU

3.4

Hyxnennossie kucnorsr: [JHK n PHK. Hykiieotuael - MOHOMEPBI HYKJIIEHHOBBIX
kucnotr. Crpoenne u ¢Qynkuuu JIHK. Crpoenne u ¢ynxkuuu PHK. ATO:
CTpOeHHE U QPYHKIIUU

3.5

I_II/ITOJIOFI/ISI - HayKa O KJICTKC. Knerounas TCOpH:L. Metoapl N3YUYCHUA KIICTOK

3.6

Knerka kak menoctHast kuBasg cucrema. OOmiye NpuU3HaKu KIETOK: 3aMKHYTas
HapyxHass MeMmOpana, monekynbl JJHK kak renermueckuil ammapar, cuctema
CHHTe3a Oernka

3.7

Tunsl K1€TOK: SykapuoTHueckas U rnpoxkapuoTudeckas. OCoOOEHHOCTH CTPOECHHUS
npokapuoTHuecko  kieTku. Kierounas creHka Oakrepuil.  CrpoeHue
JYKapUOTHUECKOM KJIETKH. OCHOBHBIE OTJIMUUS PACTUTEIHHOM, XUBOTHOU H
I'pUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK - KJIETOYHAsl CTEHKAa, TJUKOKAJIMKC, WX
¢ynkuuu. [Tnasmarudeckas memOpana, ee cBoiicTBa u GpyHkuuu. L{utorasma n
ee opraHouabl. OgHOMEMOpaHHbIE OPraHOMbl KJIETKHU: SHAOIUIa3MaTHuYecKas
cerb (OIIC), ammapar ['onbmpku, au3ocombl. IlomyaBTOHOMHBIE OpraHOWIBI
KJIETKA: MHUTOXOHJPUH, MIacTUibl. [IporcxoxkieHue MUTOXOHIPUM U IIJIaCTU.
Bunsl nnactun. HememOpaHHbIe OpraHoubl KJIETKH: PUOOCOMBI, KIETOYHBIHI
LEHTP, PECHUYKH, )KTyTUKH. DYHKIIMN OPraHOUI0B KJIeTKH. BriroueHus

3.9

SAnpo - perynaropHbiii neHTp kieTku. CTpoeHue siapa: siaepHas 000JouKa,
KapuoIlIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BENIECTB B KJIETKE

X(HBHGI[GSITCJIBHOCTB KIJICTKHN




4.1

OOMmeH BemecTB, WU MeTaboIM3M. ACCUMUISIINS (IJIaCTHUECKUd OOMEH) u
TUCCUMIIIALMS (PHEPreTHUECKUd OOMEH) - JIB€ CTOPOHBI €AMHOTO Ipollecca
MeTtabosm3ma. Tumbl oOMEeHa BEIIeCTB: aBTOTPOGHBIN U rerepoTpodHbIid. Pob
(dhepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIIETKE

4.2

dotocunTtes. CBeToBas u TeMHOBast (a3bl poTocuHTe3a. Peakuuu dhorocunTesa.
OddexTuBHOCTE PoTOCHHTE3a. 3HaueHUE (OTOCUHTE3a IS KU3HU Ha 3eMiie.
Bnusiaue ycnoBuidd cpeiapl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIIICHHUS €O
IIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMmocuHTe3. XEeMOCHHTE3UPYIOIIUe OaKkTepuH. 3HAYCHHE XEMOCHHTE3a IS
KU3HHU Ha 3emMJie

4.3

DHepreTHdeckuii OOMEH B KJeTKe. PaciieruieHne BemIecTB, BBIACICHHE |
aKKyMYJIMPOBaHUE OJHEPTUM B KIETKE. OTambl JHEPreTHYECKOro oOOMEeHa.
I'mukomus. Bposkenne u ero Buabl. KuciopoaHoe OKHCIEHHE, WIN KIETOYHOE
apIxanue. DPQPEeKTUBHOCTh YHEPreTUIECKOTO OOMEHa

4.4

Peakiun marpuynoro cunresa. ['enernueckas napopmanus u JJHK. Peanuzanus
TCHEeTHYECKOW HMH(pOpManuu B KiIETKe. ['@HEeTHYecKWid KO M €ro CBOMCTBA.
Tpanckpuniust - marpuunbiii cuate3 PHK. Tpancnsamus - OmocuHTe3 Oenka.
KomupoBanue amuHokucinot. Poss pubocom B 6GnocunTe3e Oenka

4.5

Hexnerounsie ¢opmbl ku3HH - BUpYychl. Vctopus oTtkpbitus BupycoB (.M.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS U IKU3HEACSITEILHOCTH BHUPYCOB.
baktepuodaru. bBone3nn pacTeHWil, XHBOTHBIX M 4YEJIOBEKAa, BBI3bIBACMEBIC
Bupycamu. Bupyc nmmynonedunura yenosexka (BUY) - Bo3zoyaurens CIIN/a.
[Mpodunakrrka pacmpocTpaHeHHUS BUPYCHBIX 3a00ICBaHHIA

PasmHoxenue u WHAUBUAYAJIIBHOC PA3BUTHUEC OPTaHNU3MOB

5.1

Knerounsii 1wk, WM SKU3HEHHBIM LUK KiIeTku. WHTepdaza u MuUTO3.
[Ipoueccrl, mportekaromue B uHTepdasze. Permmkamnus - peakiuss MaTpUUYHOTO
cuateza JIHK. Crpoenue xpomocomM. XpOMOCOMHBIH HaOOp - KapHUOTHIIL.
JIUMIIONAHBIE ¥ TalIOMJIHBIA  XPOMOCOMHBIE  HAOOpbl.  XpOMaTHBI.
[uTosOornyeckne OCHOBBI PA3MHOKEHUS W HMHAUBUIYAJIBHOIO Pa3BUTHS
OpraHu3MOB.

Henenne xnetku - muto3. Cragum muto3a. [lpoiecchl, mpoucxojsimue Ha
pa3HbIX CTaAUAX MUTO3a. buonornueckuii CMbICII MUTO3a

5.2

@®opMbl pa3MHOXKEHMsI OPraHM3MOB: Oecrojioe M mosnoBoe. Buapl Gecnosioro
Pa3MHOXXEHHUS: [EJIeHHE HaJABOE, IIOYKOBAaHHME OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTHBHOE pa3MHOXKEHHE. HckyccTBeHHOE
KJIOHUPOBaHHE OPraHU3MOB, €r0 3HAUEHUE Ul CEJIEKLIUU

5.3

[TonmoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOI0ro.

Meito3. Cragum wmeio3a. Ilpoueccel, mpoucxoisdiine Ha CTaausIX Menosa.
IloBenenne xpomocom B Meno3ze. Kpoccunrosep. buonmormyeckuil cMmbici U
3Ha4YEeHHE Meio3a

5.4

I'amerorenes - mpoiiecc 0Opa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [lon0BBIE
JKEJIe3bl. CCMCHHUKN U SIMYHHUKU. O6pa3013aH1/1e nu paSBI/ITI/Ie ITOJIOBBIX KJICTOK -
raMmer (CepMaro30mj, SUIEeKIeTKa) - criepMaToreHe3 u ooreHe3. OcoOEHHOCTH
CTPOCHUSA SIMUEKIETOK U criepMaro3ouaoB. OmmogorBopenue. [laprenorenes

5.5

NunuBuayanbHoe  pazBuTHe  (OHTOTEHE3).  OMOpPHOHANBHOE  Pa3BUTHUE
(amOpurorenes). DTanbl SMOPHUOHAIILHOTO Pa3BUTHS Y TMTO3BOHOYHBIX YKUBOTHBIX:




npobneHue, racTpymsius, opraHoreHe3. [loctamOpuonansHOe pa3BuTHe. THITBI
MOCTAMOPHOHAIBHOTO PAa3BUTH: TMPsSMOE, HEmpsMoe (JMYMHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKICHHBIE
YPOACTBA.

Poct u pasButume pacreHunii. OHTOr€HEe3 IBETKOBOI'O PACTEHHS: CTPOCHUE
CEMEHHM, CTaJu1 Pa3BUTHS

HaCJ'Ie,Z[CTBCHHOCTB U UIBMCHYHUBOCTb OPIr'aHNU3MOB

6.1

IIpeamer u 3amaun reseruku. Mcropus pa3BuTHs reHeTUKH. Bkian poccuiickux
U 3apyOeXHBIX YYEHbIX B pa3BUTHE T€HETUKU. MeToabl TIeHETUKU
(TMOPUIOTOTUYECKUHA, LUTOT€HETUYECKHU, MOJIEKYJIIPHO-TEHETUYECKU ).
OcHOBHBIE reHETUYECKHE NOHATH. ['eHeTndyecKkasi CHMBOJIMKA, UCIIOJIb3yeMas B
CXeMax CKpelIMBaHUI

6.2

3aKOHOMEPHOCTH HACJICIOBAHUSI MPU3HAKOB, YyCTaHOBJIEHHbIE . MeHuenem.
MonoruOpuaHOe CKpeluBaHue. 3aKOH €IMHOOO0pa3usi THOPUIAOB IEpPBOTO
nokoyieHusi. [IpaBuino JOMUHHMpOBaHUSA. 3aKOH paCHICIJICHUS MPU3HAKOB.
I'unoresa unctorsl ramer. [loJHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JluruOpuHoe CKpelmrBaHue. 3aKOH HE3aBHCHUMOTO HACJICIOBAaHMS TPH3HAKOB.
[utoreHeTn4yeckue OCHOBBI JTUTHOPUIIHOTO CKpEIIMBAHUSA. AHAIM3UPYIOIIEE
cKkpeuuBaHue.  Mcnosb30BaHWE — AQHAJIM3UPYIOUIETO  CKpEIIMBaHUSA  JJiA
oIpeziesIeHUsl TeHOTHUIIa 0CO0U

6.3

CuennenHoe HacnenoBaHue npusHakoB. Padora T. Moprana no cuernsjieHHOMY
Haclle/IoBaHUIO TIeHoB. HapymieHue clLeuieHUss TEHOB B pe3yJbTare
KpOCCUHIOBepa. XpOMOCOMHAas TEOpHsl HAaCIEICTBEHHOCTU. ['eHeTHueckue
KapThl.

I'enetnka mosna. XpOMOCOMHOE OIpPEIENIEHHE I0J1a. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['oMorameTHble M TreTeporamerHble opranuszMel. HacnenoBanue
IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

N3menunBoCTh. BUAbl M3MEHUMBOCTU: HEHACJIEACTBEHHAs M HACIEICTBEHHAs.
Pome cpegpl B HEHAcHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MOAU(HUKAIIMOHHON WM3MEHUYMBOCTH. BapuanmoHHBIA psii W BapHallMOHHAS
kpuBasg. Hopma peakuuum npu3Haka. KoaMYeCcTBEHHbIE M KaueCTBEHHBIE
MPHU3HAKU U UX HopMa peakuuu. CBoicTBa MOIU(DUKAIIMOHHOW N3MEHYNBOCTH

6.5

HacnencrBennas, wid TeHOTHIIMYECKas, W3MEHUYHMBOCThL. KoMOmHAaTHBHAs
W3MEHYMBOCTh. Melo3 W TONOBOWM TMPOIECC - OCHOBA KOMOWHATHBHOMN
W3MEHYMBOCTH. MyTanmonHass u3MEeHUMBOCTh. Kiaccudukanus MyTanui:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. YacToTa U NPUYUHBI MyTallui. MyTareHHsle
(dakTopbl. 3aKOH TOMOJIOTHYECKHUX PSJAOB B HACIEJICTBEHHOW HW3MEHYMBOCTU
H.M. BaBunona

6.6

I'enetnka uenoBeka. Kapuotun denmoBeka. (OCHOBHBIE METOJbl T'E€HETUKU
YeJoBeKa: TeHEaAIOTHYCCKHI, OJIU3HEIOBBIN, IIUTOTCHETHUCCKUH,
OMOXMMHYECKUN, MOIEKyIsapHO-TeHeTHueckuil. COBpeMEHHOEe OlpeaeneHue
rCHOTHUIIA: ITOJJTHOTCHOMHOC CEKBECHUPOBAHUEC, TCHOTUIIMPOBAHUC, B TOM YHUCIIC C
nomonipio [II[P-ananmn3a. HacnencTBeHHble 3a00J€BaHHS YEIOBEKAa: T'€HHBIC
0oJie3Hu, OOJIE3HH C HACIEJCTBEHHOMN MPEapaclooKeHHOCThIO, XPOMOCOMHBIC
6one3nu. ComaTWyecKue W TeHEpaTUBHbIE MyTalluu. [IpWHIUIBI 3I0pPOBOTO
O6p333 KHN3HH, OHAr"HOCTHKU, HpO(bI/IJ'IaKTI/IKI/I U JICUCHHUA TCHCTHUYCCKUX
0ome3Hell. MenuKko-TeHeTHYeCKOe KOHCYIbTUPOBAaHUE. 3HAYCHHE METUITMHCKOM
TFCHCTUKHU B IPCAOTBpAICHUN U JICUCHUH I'CHCTUUCCKHUX 3360HGB3HHI>'I YCJIOBCKA




Cenexiust opraan3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekiusi Kak Hayka W TPOLECC. 3apOKJICHUE CEIEKUUH U JOMECTHUKAIUSs.
Yuyenne H.M. BaBuimoBa 0 1eHTpax TMPOUCXOXKACHUS W MHOTooOpa3us
KYJIbTYPHBIX pacTeHUU. LIeHTpBI IPOUCXOXKACHUS JOMAIIHUX KHUBOTHBIX. CopT,
opo/ia, IMTaMM

7.2

CoBpeMeHHbIE METOABI CEJICKIMH. MacCoBBIii W MHIMBUAYaJIbHBIN OTOOpHI B
CEJIEKIIMM pacTeHUil M XMBOTHBIX. OueHka skcrepbepa. bimszkoponcTBeHHOE
CKpellMBaHue - MHOpuauHr. Yucrtas nguHusA. CKpellMBaHWE YUCTBHIX JIMHUH.
I'etepo3uc, win rubpuanas cuia. HepoacrBeHHoe ckpelyBaHue - ayTOPUAMHI.
OtnanenHass ruOpuau3amuss U ee ycrnexu. VICKYCCTBeHHBIM MyTarenes u
IIOJIyYE€HUE TONMILUIONI0B. JIOCTHMIKEHMsI CEJIEKLIMM DPACTEHUM, JKUBOTHBIX H
MHUKPOOPTraHU3MOB

7.3

buoTtexHosnorus kak oOTpaciib NPOU3BOACTBA. ['€HHAas WHXKEHEpHs. OTarbl
coznanust pekomOuHantHoM JIHK wm TpancreHHsix opranmsmoB. Kierounas
nHxeHepus.  KinetouHele  KynbTypbl. MHKPOKIOHAIBHOE  Pa3MHOKEHHE
pacrenuii. KiloHMpOBaHHE BBICOKONPOAYKTHUBHBIX  CEJIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHMUYECKHEe M ATHYecKkue mpooOsiembl. MO - reHeTnyecku
MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

IIpoBepsiemble TPeOGOBaHMS K pPe3y/JIbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBarte/ibHOII nporpammebl 11 kiacca

Kon
MIPOBEPSIEMO
ro
pe3yibTaTa

[IpoBepsieMbie MTpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MIPOrpaMMBbI CPETHETO 00IIETr0 0Opa3oBaHuUs

1

CchopMupoBaHHOCTh 3HAHUN O MecTe€ M POJIU OUOJIOTUM B CHCTEME HAyYHOIO
3HAHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHHBI MUPAa U HAyYHOT'O MHUPOBO33PEHHUS; O BKJIAJE POCCUICKUX U
3apyOeXHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE OHOJIOTHHU; (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKa JIJIsl pELICHUs )KU3HEHHBIX 3a]a4

YMeHue pacKkpbIBaTh COAEp)KaHUE OMOJIOTMYECKUX TEPMUHOB M MOHATHHA: BUJ,
MOMYJISIIMS, TeHO(OHM, SBOJIOLUSA, JBWXKYIIUE CUJIbl ((PaKTOphl) 3BOJIOLUHU,
MPUCIIOCOOIEHHOCTh OPTaHU3MOB, BU1000pa30BaHKe, SKOJIOTHUECKUE (HaKTOPHI,
9KOCUCTEMa, MPOAYLEHTbl, KOHCYMEHTbBI, pEIyLEeHTbl, LENU MHUTaHUs,
9KOJIOTHYECKask MHpamMuia, OMOreoleHo3, buocdepa

YMenue usnarath Ouojgorudeckue Teopuu (dBostorronHas teopus Y. lapsuHa,
CUHTETUYECKAas TEOPHUs IBOJIIOIUH), 3aKOHBI U 3aKOHOMEPHOCTH (3apObILLIEBOTO
cxoactBa K. M. bapa, yepenoBanus TJIaBHBIX HAaIPaBICHUN W MYTEW 3BOJIIOIUN
A. H. CeseproBa, yuenuss o Ouochepe B. M. Bepnauckoro), ompenensith
TPAHMIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM

YMeHue BajieTh METOAaMU HAy4HOTO MO3HaHMs B Ouonoruu (HaOirogeHue u
ONMCAHUE JKUBBIX CHCTEM, MPOLECCOB M SBJICHUW; OpraHu3anys U IPOBEICHHE
OMOJIOTUYECKOTO  HKCIEPUMEHTAa,  BBIABM)KEHHWE  THIIOTE3bl;  BBISBICHUE
3aBUCHUMOCTH MEXIYy HCCIEIyeMbIMU BEIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX
pe3yiabTaTOB, UCIOJIB30BAHHBIX HAYYHBIX ITOHATUMN, TEOPUH U 3aKOHOB; YMEHHE
JieNiaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB)




YMeHue BBIIEIATh CYIICCTBEHHBIE TIPU3HAKU CTPOCHHS OHOJOTHYECKUX
OOBEKTOB: BHJIOB, MOMYJSIHHA, TMPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTEOIIEHO30B M HKOCHUCTEM; OCOOCHHOCTH IPOIECCOB HACIEICTBEHHON
M3MEHUYUBOCTH, €CTECTBEHHOTO 0TOOpa, BU000pa30BaHusl, MPUCTIOCOOICHHOCTH
OpPraHU3MOB, JCWUCTBHUS HSKOJIOTUYECKHX (DAaKTOpPOB HA OpPraHHM3MBI, IMEpeHOoca
BEIIECTB W IOTOKA SHEPTrUU B HDKOCHCTEMAaX, AaHTPONOTEHHBIX W3MCHCHUU B
IKOCHCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTa BEUICCTB M OMOTCOXUMHUYECKUX
IIUKIIOB B Onocdepe

YMeHue NpUMEHATh IMOJIyYE€HHbIE 3HAHUS ISl OOBACHEHMsI OMOJOIMYECKHX
IIPOLIECCOB U SIBJICHUH, JUIS NIPUHATHS IPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU
KHU3HM B LeEJNAX obOecriedeHus: 0e30IaCHOCTH CBOErO 370POBbS U 370POBbS
OKpYXKAalOIIMX JIIOAEH, COONIIOJEHHS HOPM TIPAMOTHOIO IOBEICHHUS B
OKpy’Karollel NPUPOAHOM cpejie; MOHMMaHHe HEOOXOIUMOCTH HCIOJIb30BaHUS
JOCTHKECHUM COBPEMEHHOMN ouonoruu JU1sL paLMOHAIBHOTO
IIPUPOAOIOIB30BAHUS

Ymenue peiaTtb SJICMCHTAPHBIC OHoJIOrnuecKue 3aga4ud, COCTaBJIATH CXCMBI
IEPCHOCA BCUICCTB U OHCPIUH B 9KOCUCTEMAX (uenn HI/ITaHI/ISI)

YMeHue BBINONHATH JAaOOPAaTOpHBIE W MPaKTUYECKUE paboThI, COOIIOIATH
npaBuia nmpu paboTe ¢ yueOHbIM U JIabopaTOPHBIM 000pyAOBaHUEM

YMeHue KpUTUYECKH OLEHUBATh M  UHTEPIPETHPOBATh  HUH(OPMALIUIO
OMOJIOTUYECKOTO COJepKAaHUsS, BKIIOYAIONIYIO TIICEBJOHAYYHBIC 3HAHHS W3
paznuuHbix ~ uctouyHukoB  (CMU,  HaydHO-TONynsipHBIE  MaTepUabl);
paccMaTpuBaTh TIIOOATbHBIE HKOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH,
(GhopMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIUIO

10

VYMeHne co3aBaTth COOCTBEHHBIC MICbMEHHBIE M YCTHBIE COOOIIEHHUs, 00001mas
OMOJIOTHYECKYI0 HMH(OpMAIMI0 M3 HECKOJBKUX HCTOYHHMKOB, TPaMOTHO
MCI0JIb30BaTh MOHATUHHBIN arnnapar OMoJ0ruu

IIpoBepsiemblie 3jieMeHTHI conep:xanus (11 kiace)

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

DBOJIOLMOHHAS OUOIOTUS

11

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

Ceuzerensctea  dBomonuu.  [lameoHTonornueckue:  MOCIENOBATEIBLHOCTD
IIOSABJICHUA BHIOB B MMaJeOHTOJIOTHIECKOM JICTOIMUCHU, TIECPEXOJIHBIC q)OpMI)I.
buoreorpadudeckue: cxoncTBo M paznuuue (ayH u (IOp MaTepUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOCTBA U PA3IUYUS SMOPUOHOB Pa3HbBIX BHJIOB
MO3BOHOUYHBIX. CpaBHUTENbHO-aHATOMHUYECKHE: TOMOJOIMYHbIE, aHAJOTHYHBIE,
pPyIUMEHTAapHBIE OpPraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHUECKHE: CXOACTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKUX MyTell y Bcex
OpPraHu3MOB

1.2

OpomounonHass  teopus Y. Jlapsuna. IlpeanochulkM  BO3HHUKHOBEHUS
napBUHM3MA. J[BHKyIIME CHJIBI SBONIONMHM BUIOB 1o JlapBuHy (M30bITOYHOE
pasMHOXEHHE TMPU OIPAaHUYEHHOCTH PECYpPCOB, HEONpPEAEICHHAs U3MEHUMBOCTD,
60pn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

Cunrernueckast Tteopus osBomonuu (CTD) u OCHOBHbIE €€ MOJIOKEHUS.




MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_II/ISI KaK €JUMHHIa BUJa U 5BOJTIOLHNH

1.4

JBmwxyue cuibl ((pakTopsl) SBOMIONMM BHUIOB B INpUpoae. MyTanMOHHBIN
nporecc U KOMOMHATUBHAs M3MEHYMBOCTb. [lomynsiuoHHBIE BOJIHBI U Apeid
reHoB. M3omsmust u murpanms. EctecTBeHHBIH 0TOOpP - HampaBistomuid (hakTop
sBoOJHOLUH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB KakK pe3yibTaT dBomouuu. [Ipumepst
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(03bl U HAMOALANTALINH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUAO0OPA30BaAHUS:
reorpaguueckoe, 3K0JI0rHyeckoe

1.5

MakposBomroniust.  PopMbl  9BONIIOLMU:  (UIETHYECKas,  JTUBEPreHTHA,
KOHBEpIreHTHas, napamiensHas. HeoOpatumocTs 3Bomonun

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuHble TMPEACTAaBICHUS O 3apOXKICHHM JKU3HUA. HaydHble THIIOTE3BI
BO3HUKHOBEHHUS >KM3HM Ha 3emie: aOuoreHe3 W MaHcrepMmus. XUMHYECKas
SBONIONHUSA. JKCHEPUMEHTAIILHOE TIOJATBEPKIACHHE XHUMHYECKON SBOJIOIUU.
Havanpabie 3Tamel Omonornyeckor 3omoruu. ['mmnore3sa PHK-mmupa. IlepBoie
KJIETKH U MX 3BOJIIOLMA. POPMUPOBAHUE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB

2.2

PasButue xu3Hum Ha 3emuie mo spaMm M nepuonaM. Karapxeil. Apxelickas u
nporepo3oickas dpbl. [lanmeo3oiickas »pa W ee MNepuoAbl: KEeMOPHUHCKHIA,
OpJIOBUKCKHW, CUJIYpUHUCKHUI, JI€BOHCKUH, KaMEHHOYTOJbHBIM, MEPMCKUI.
Me3o30iicKas 3pa U €€ IepUOoIbl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

KaitHo3oiickas 3pa © ee Iepuoipl: MAJICOrCHOBBIM, HEOICHOBBIM,
AQHTPOIIOTCHOBBIM. XapakTePUCTUKA KIUMAaTa W TEOJOTHYECKUX IIPOIECCOB.
OcCHOBHBIE 3TaIlbl BOIIOIUU PACTUTENLHOTO U )KUBOTHOT'O MUpPa. ApoMop(]o3bl y
pacTeHud © >KUBOTHBIX. [losiBIeHHME, pacuBET W BBIMHUPAHHME TPYII >KUBBIX
OpraHu3MOB

2.3

Cucrema OpraHM4ecKOro MHpa Kak oOTpaxeHue »HBojouud. (OCHOBHbBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB

2.4

OBoNronMs 4enoBeKa. AHTPONOJOrUs Kak Hayka. PazBuTue mnpencraBieHUN o
MIPOMCXOXACHUN dYelloBeka. MeToasl u3ydyeHusi aHTpororenesa. Cxoactsa u
pa3nuuus 4eI0BEKA U )KUBOTHBIX. CHCTEMATUUECKOE MOJI0KEHHUE YEIIOBEKA.
JBuxymue cuibl (pakTopsl) aHTponoreHe3a. HacneacTBeHHass H3MEHUMBOCTD U
ecTeCTBEHHbII 0TOOp. OOIeCTBEHHBIH 00pa3 »W3HU, W3TOTOBICHHE OPYIHM
TpyJa, MbIIIIJIEHUE, PeUb

2.5

OcHOBHBIE CTaAMM M BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJONUTEKH, YenoBek
ymenslid, YenoBek mnpsmoxoasammii, YenoBek HeaHAepTambCKuil, YenoBek
pa3yMmHblid. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHUS, 00J1acTh
pacrpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OpyAus

2.6

Yenoeueckue pacbl. OCHOBHBIE OOJBIINE Pachl: €BpOIeOoUHas (eBpa3uiickas),
HErpO-aBCTPaAION IHAS (9KBaTOpHANIbHASA), MOHTOJIOUHAS (asmarcko-
amMepHuKaHcKast). YepThl MPUCIIOCOOIEHHOCTH MPEICTAaBUTENECH YeTOBEUECKUX pac
K yCIIOBUSIM cyliecTBoBaHMs. EquHcTBO yenoBeueckux pac. Kputuka pacuzma

OpranusMsl 1 OKpyXarouias cpeaa

3.1

DKoJorus Kak Hayka. 3aJadyd U pasfesbl SKOJIOIMH. MeToabl dKOJIOTrMYEeCKHX
UCCIIeIOBaHUM. DKoslornyeckoe MupoBo33peHue. Cpeibl 0OUTaHMsI OPraHU3MOB:




BOAHAasA, HA3CMHO-BO3AyIlIHAsA, TIOYBCHHA, BHYTPUOPTraHU3MCHHAA

3.2 Okonorndyeckue  (akropel. Kiaccuduxanms  skomorudeckux — (pakTopos:
abmoTnueckne, OMOTHYECKHE M AaHTPOIOTCHHBIC. JIeHCTBHE 3KOIOTHYECKUX
(hakTOpOB HA OPTAHU3MBI

3.3 AOGuoTtndecknue ¢GakToOpbl: CBET, TEMIEparypa, BIIAXKHOCTh. DOTONEPUOIU3M.
[IpucnocoOnenuss OpraHU3MOB K  JCHCTBHUIO a0MOTHYECKHMX  (PAKTOpPOB.
buonornveckue puTMbl

3.4 buotnueckue ¢akropel. Buabl OMOTHYECKMX B3aUMOJCHCTBUI: KOHKYPEHIIHS,
XMIIHUYECTBO, Napa3uTH3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M, HEWTpaiIM3M. 3HA4YeHHE  OMOTUYCCKUX
B3aUMOJICHCTBUH IS CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOJHBIX COOOIIECTBAX

3.5 DKOJIOTHYECKHE XaApaKTCPUCTHKHU ITOITYJIAIIU M. OCHOBHBIE I10Ka3aTciin
MomyJjdauuu: 4YUCJICHHOCTL, IINIOTHOCTH, POXIAACMOCTb, CMCPTHOCTb, IHPHUPOCT,
MuUrpamnus. HI/IHaMI/IKa YHUCJICHHOCTH IOMYJISILIUA U €€ PETYJIsILIUs

4, Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI

4.1 CooOmiectBo opranu3moB - OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Buabl-momuHaHThl. CBSI3U B
onoleHo3e

4.2 Okonorndyeckue cuctembl  (3kocuctembl). [loHsTme 00 dKocucTeMe U

ouoreorneHo3e. DyHKIMOHAIBHBIE KOMIIOHCHTHI JKOCHCTEMBI: IPOIYIEHTHI,
KOHCYMEHTHI, peylieHTbl. KpyroBopoT BEIECTB U MOTOK SHEPIUH B IKOCUCTEME.
Tpoduueckue (NHIEBbIE) YPOBHH JKOCHUCTeMbI. [IuieBbie IIeMM W CETH.
OcHOBHBIE TMOKa3aTeNu 3KOCUCTEMBI: OMoOMacca, MPOIYKIHUA. DKOJIOTHYECKUE
MUPaMHUIIbI: TPOAYKIHUU, YHCIEHHOCTH, Omomaccel. CBOMCTBA JKOCHCTEM:
YCTOWYIMBOCTD, CAaMOpPETyIisiiusl, pazButue. CyKIeccus

4.3 [Ipupoanbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.
AHTpONIOT€HHBIE 9KOCHUCTEMBI. ATpO3KOCUCTEMBI. YpOoskocucTeMsl.

buonorudeckoe 1 X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpasue kak ¢akrop ycroiunBoctH dKocucteM. CoxpaHeHue
OHMOJIOTMYECKOTro pa3HooOpasust Ha 3emiie

4.4 Yuenue B.M. Bepnanckoro o Ouocdepe. I'panHuiibl, coctaB M CTPYKTypa
o6uochepsrl. JKupoe BemectBo M ero ¢yHkuuu. OcobeHHOCTH OHOChephl Kak
ri100anbHOM 3KOcHCTEMBl. Jl[MHaMUYeckoe paBHOBECHME W OOpaTHasi CBA3b B
o6uocdepe. KpyroBopoTsl BemeCTB M OHOr€OXMMHYECKHE IUKIbI 3JEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYITTH

4.5 YenoseuecTBO B Omocdepe 3emnan. AHTPOIOTEHHbIE HM3MEHEeHHs B Ouocdepe.
['moGanbpHBIE SKOTOTUYECKHUE TPOOIEMBI.

OcHOBa palHMOHANBHOTO yIpaBICHHS TNPUPOAHBIMH pecypcamMu M HX
UCIoJIb30BaHue. JlocTHkeHus: OMOJIOTHH U OXPaHa MPUPO/IbI

Jlis mpoBeneHUs €IUHOr0 TOCYAapCTBEHHOro »5k3aMeHa mo Ouonoruu (EI'D mo
OHMOJIOTUM) UCTIONB3YeTCA MepeueHb (KOAU(pUKaTop) MpoBepsieMbIX TpeOOBaHHUM K pe3yiabTaTam
OCBOCHMS OCHOBHOW 0Opa30BaTeNbHOW MPOTpaMMbl CpeIHEro oomero ooOpa3oBaHus U
HJIEMEHTOB CO/IEPIKAHUSL.



IIpoBepsiemblie Ha EI'D no 6mosiorun TpedGoBanus

K pe3yJibTaTaM 0CBOEHHMSI OCHOBHOM 00pa30oBaTe/IbHOI NMPOrpaMMbl

cpeaHero oouero o0pazoBaHust

Kon
IPOBEPSEMO
ro
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPe3yIbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMBbI CPETHETO 001IeT0 00pa3oBaHus

1

ChopMUpOBaHHOCTh 3HAHMH O MecTeé UM pOJMU OHOJIOTHH B CHUCTEME
€CTECTBCHHBIX HAyK, B (OPMUPOBAHWU COBPEMEHHOH €CTECTBCHHOHAYYHOU
KapTHHBI MHpPA, B MTO3HAHUU 3aKOHOB MPUPOJIBI M PEIICHUH JKU3HEHHO Ba)KHBIX
COLIMATIbHO-ITHYECKHX, IKOHOMHYECKUX, IKOJIOTHYECKUX pooyem
YeloBeYeCTBa, a  TaKkKe B PEIHICHHMH  BOMPOCOB  PAIlMOHAIBHOTO
MPUPOIONONB30BaHuUs, B OPMUPOBAHUU I[EHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEIIOBEKY; O BKJIaJIC POCCUHCKUX M 3apyOeKHBIX YUYCHBIX - OHOJIOTOB
B pa3BUTHE OHOJIOTHH

Bnanenue cucremoill 3HaHMH 00 OCHOBHBIX METO/JAaX HAY4YHOTO IO3HAHMUA,
UCIOJIb3YEMBIX B OHOJIOTMYECKUX MCCIEIOBAaHUSAX JKUBBIX OOBEKTOB U
9KOCHUCTEM (ONUCaHMe, H3MEpeHHe, IpoBeleHHe HaOI0AeHUi); crocodaMu
BBISIBJICHHSI M OLIEHKM aHTPOIIOT€HHBIX U3MEHEHHUI B IIPUPOJIE.

YMeHHE  BBIABUIaTb THUIIOTE3bI, IPOBEPATbh UX  OKCIEPUMEHTAIbHBIMU
cpenctBaMu, (GopMyaHMpys Ielb HCCIEAOBAHMS, AHAIN3UPOBATh IOJTYYECHHbBIE
pE3yJIbTaThl U JENIaTh BBIBOJBL.

BrisiBIIeHHE 3aBHCHMOCTH MEXAY HCCIEIyeMbIMH BEIMYMHAMH, OOBSCHEHHE
MIOJyYEHHBIX pe3yJabTaToOB U (OpMyJIMpOBaHHE BBIBOJOB C MHCIOJIb30BaHUEM
Hay4HBIX [IOHATHH, TEOPUI U 3aKOHOB

YMeHue BIaeTh CHUCTEMO OWOIIOTMYECKUX 3HAHWM, KOTOpas BKIIOYAeT:
OCHOBOIIOJIArarone OHOJOrMYECKHe TEPMHHBI M TOHATHS (PKU3Hb, KIETKA,
TKaHb, OpraH, OPTaHU3M, BUJ, MOIMYJSIUS, IKOCUCTEMa, OUOIIeH03, Onocdepa;
MeTabOJIM3M, TOMEOCTa3, KJIETOYHBIH HMMYyHHUTET, OHOCHUHTE3 Oelika,
OMOmoIMMEpPBI,  JUCKPETHOCTb,  CaMOPETYJsIus, CaMOBOCIPOU3BEIEHUE,
HacJeICTBEHHOCTh, N3MEHUYHUBOCTb, YHEPT03aBUCUMOCTb, POCT U PAa3BUTHE);
Oouosnoruueckue Teopuu: kierouHas teopus T. IlIBanna, M. lllneiinena, P.
BupxoBa; kinoHanpHO-cenekTuBHOro ummyHnurera I1. Opmux, . . Meunukosa,
XpPOMOCOMHasi Teopus HacieAcTBEHHOCTH T. MopraHa, 3aK0OH 3apOJbIIIEBOTO
cxozactea K. bapa, sBomonnonnas reopust U. JlapBuHa, CHHTETHYECKAsI TEOPHUS
9BONIONIMU, Teopusi aHTpororeHeza Y. [lapBuna; Teopusi Ouoreonenoza B. H.
CykaueBa; yuenue H. . BaBuiioBa o 1ieHTpax MHOroo0pasus U IpOUCXOXKICHUS
KylnbTYpHbIX pacTeHuid, yueHue A. H. CeBeproBa 0 myTSX M HallpaBJICHUAX
sBommonny, yueHue B. . Bepnaackoro - o 6uocdepe); 3akoHbI (e1MHOOOpa3Us
IIOTOMKOB TIEPBOTO TOKOJIEHHs, PAacCIIEIUICHUs] MPU3HAKOB, HE3aBHCHUMOTO
HacJIeI0OBaHMs NMpU3HAKoB ['. MeHnzens; ClelmIeHHOro HacleJOBaH!s IPU3HAKOB
W HapylleHus cuerieHus reHoB T. MopraHa; rOMOJOTMYECKHX psAJIOB B
HacyencTBeHHOW n3meHunBocTH H. M. BaBuioBa; reHeTMYECKOro paBHOBECHS
Jbx. Xapmu wu B. BaiinGepra; 3apogsmmeBoro cxoxactBa K.  Boapa;
ouorenernueckuii 3akoH 3. ['exkens, ®@. Mromepa);

MPUHLIMIIBI (YUCTOTHI FAMET, KOMIIJIEMEHTAPHOCTH );

npaBuia (MuaumymMma HO. JInbuxa, skonorndeckoi mupaMuabl 4uces, OHoMacchl
U DHEPIUH);

runotessl (koanepsatHoi A. WM. Onapuna, nepsuynoro Oynsona Jix. Xonneiina,
mukpochep C. Doxkca, pudozuma T. Yek)

YMmenue peliaTtb IMOUCKOBBIC OHOJIOrHYECKHUe 3ala4i; BBIABJIATH HNPUYUHHO-




CIICICTBEHHBIC CBSI3M MEXAY HCCIEAyeMbIMH OHOJIOTHYECKUMU OOBEKTaMH,
MpoOLECCAaMU M SIBJICHUSIMU; J€JaTh BbIBOJABI M MPOTHO3bI HAa OCHOBAaHHUH
MTOJIyYEHHBIX PE3YJIBTATOB;

COCTAaBJIATb T[EHOTUIIMYECKHE CXEMbl CKPEIIMBAHMUS [UJI PA3HBIX THUIIOB
HacJe0BaHUs NIPU3HAKOB Y OPTaHU3MOB, COCTABIISATh CXEMbI IEPEHOCA BEILIECTB
Y SHEPTUHU B 3KocHcTeMax (LeMu MUTaHuUs, TUIIEBBIE CETH)

YMeHue ycraHaBIMBaTh B3aMMOCBA3M MEXIY CTPOCHHMEM U (PYHKIHSIMHU:
OPraHoOUJIOB, KJETOK pa3HbIX TKAaHEW, OpraHaMu W CUCTEMaMU OPraHoB Yy
pacTeHMid, )KUBOTHBIX M YEJIOBEKa; MEXIy dTallaMu OOMEHa BEIEeCTB; dTalnaMu
KJIETOYHOTO  [MKJIa W  JKU3HEHHBIX [MKIOB  OpPraHU3MOB;  3TalaMHu
SMOpPUOHAIBHOTO Pa3BUTHUS; TEHOTUIIOM U (PEHOTUNOM, (QEHOTUIIOM U
dakTopamMu cpenbl OOMTAHUS; MPOLECCAMH JBOJIONUU; JBIKYIIUMH CUJIAMHU
aHTPONOreHe3a; KOMIIOHEHTAMH Pa3IMYHBIX SKOCUCTEM U MPUCIOCOOICHUSIMHU K
HHUM OPTraHU3MOB

YMeHue BBIICIATh CYIIECTBCHHBIC TPU3HAKH:

CTPOCHHSI BHPYCOB, KIIETOK TIPOKAPHOT W DJYKAPHOT; OJHOKICTOYHBIX H
MHOTOKJIETOYHBIX OPIaHU3MOB, BUJIOB, OMOTEOIIEHO30B, YKOCUCTEM U OHOChEpHI;
CTPOCHHSI OpPraHOB W CHCTEM OpPraHOB pACTCHHH, >XUBOTHBIX, YEIOBEKQ,
MPOIECCOB  KHU3HENEATCIBHOCTH, IPOTEKAIONIMX B OpraHu3Max pacTeHHIA,
KUBOTHBIX M UYEJIOBEKa; OWOJOTMYECKHX IPOIECCOB: OOMEHa BEIICCTB
(meTabonu3M), wuwHpOpMAMM W TPEBPAIICHHUS  SHEPTHH, OPOKCHHUS,
aBTOTPOPHOTO W  TreTepoTPOPHOr0 THUMOB MUTAHUSA, (OTOCHHTE3a W
XEMOCHHTE3a, MHTO3a, Meiio3a, raMeToreHesa, IMOpHOTeHe3a,
MMOCTAMOPHOHAIBHOTO PA3BUTHS, PA3MHOKCHHS, WHIAWNBUIYAIHHOTO pPa3BUTHS
opranuzMa (OHTOTEHE3a), B3aUMOJICHCTBUS TEHOB, TETEpO3UCa; JCHCTBUI
MCKYCCTBEHHOTO OTOOpAa, CTAaOMIM3UPYIOIIErO, JBHKYIIETO W Pa3pBIBAIOIIETO
€CTECTBEHHOT'O oToopa; AJJIONATPUIECKOTO u CHMITaTPUIECKOTO
BHJI000pA30BaHUS;, BIMSHHUS JBUKYIIMX CHJI OBOJIOIUM Ha TeHO(OHT
MOMYJISIIINK; MIPUCTIOCOOICHHOCTH OPraHU3MOB K cpeie OOUTaHusl, YepeJOBaHU
HaINpaBJICHUH DSBOJIOIMH, KPYyroBOPOTa BEIIECTB M IIOTOKA JHEPTHH B
IKOCUCTEMAX

ChopMUpOBaHHOCTb YMEHUS BBIIENATH CYIIECTBEHHbIE MNPU3HAKH BHUPYCOB,
KIETOK TIPOKapUOT H DJYKAapHOT,; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OHMOI€OLIEHO30B M 3KOCHUCTEM; OCOOEHHOCTH IPOLECCOB
oOMEHa BEIIECTB W TMPEBpAIICHUS DSHEPruuM B KIeTKe, (oTocuHTE3a,
IUTACTUYECKOTO M HSHEPreTH4eckoro oOMeHa, XeMOCHHTe3a, MHUTO3a, Meio3a,
OIJIOZIOTBOPEHMSI, PA3BUTUS W PAa3MHOKEHHsS, HWHIUBUIYaJbHOTO Ppa3BUTHUS
opranusMa (OHTOTreHe3a), OOphObI 3a CYIIECTBOBAHHE, €CTECTBEHHOIO OTOODA,
BH1I000pa30BaHMs, MPUCITOCOOJEHHOCTH OpPraHM3MOB K cpeie oOuTaHwus,
BIIMSIHUS KOMIIOHEHTOB SKOCHCTEM, aHTPOIIOT€HHBIX M3MEHEHUH B 3KOCHCTEMax
CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U MPEBPAIICHUS SJHEPTUH B OHocepe

YMeHHe HCIoNb30BaTh COOTBETCTBYIOUIME apryMEHTBHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JUIsS JOKA3aTEIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHCTEMAaTUYEeCKHX TPYII; B3aMMOCBS3M OpPraHU3MOB M Cpelbl OOHMTaHUS;
€IMHCTBA YEJIOBEYECKMX pac; HEOoOXOAMMOCTH 370pOBOro o0pas3a KHU3HH,
COXpaHEeHMs Pa3HOOOpPa3us BUAOB M HKOCUCTEM KaK YCIOBHS COCYIIECTBOBAHUS
MIPUPOJIBI U YEIOBEYECTBA

YMeHHne KpUTHYECKH OLEHMBATh MH(POPMALNIO OHOJIOTMYECKOrO COJEepKAHMUS;
UHTEPIPETUPOBATh ITHUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEIOBAHUHA B
Ouosioruu,  MeIuIUHe, OHOTEXHOJOTHH,  paccMaTpuBaTh  IJ100aJbHBIE
9KOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH, ()OPMUPOBATH IO OTHOIIEHUIO K




HUM COOCTBEHHYIO MMO3UIIUIO

IlepedyeHnnb 3j1eMEeHTOB colepkaHusi, npoBepsieMbix Ha EI'J
no 6MoJI0rumn

Kon

[IpoBepsiemblil 31IeMEHT coaep KaHus

buosnorns xak HayKa. JKuBble cucTEeMBI U HX HU3Yy4YCHHUC
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CoBpeMeHHast OHWOJIOTHS - KOMIUICKCHAss Hayka. BHONOTMYECKUE HAyKu U
u3ydaemble UMHU TpoOsiemMbl. DyHIaMEHTaJbHBIC, MPHUKIATHBIE W TTOHUCKOBBIC
HAyYHBIC UCCIICIOBAHMS B OUOJIOTHH.

3HayeHue OWOJOTMH B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH
kapTuHbel mupa. [Ipodeccuu, cBszanHpie ¢ Ouonorueld. 3HaueHUe OMOJOTUU B
NPaKTUYECKON JIEATEIPHOCTH 4YeJOBEKAa: MEIUIIUHE, CEIbCKOM XO3SHCTBE,
MPOMBINIJICHHOCTH, OXPaHE MPUPOIBI

1.2

JKuBbie cUCTEMBI Kak MpeaMeT u3ydeHus: Onosoruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHUUYECKOT'O COCTaBa, JTUCKPETHOCTh M IEJIIOCTHOCTh, CJIOKHOCTh U
YHOPSAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOPTraHu3aLM,
CaMOBOCHPOU3BEICHUE, PA3IPAXKUMOCTh, U3BMEHYMBOCTh, POCT U Pa3BUTHE.
YPpOBHM OpraHu3alvy XKUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHbIM, TKAHEBbIN,
OpTraHU3MEHHBIH, MONYJIALIMOHHO-BUIOBOA, 9KOCHUCTEMHBIN
(buoreonieHOTHYECKHI), OnocdepHbiit. [Ipoleccel, MPOUCXOASIINE B KUBBIX
cuctemax. OCHOBHbIE TMpHU3HAKU KUBOro. JKu3Hp Kak Qopma CyliecTBOBaHUS
MaTepuu

1.3

Metonsl Ouonornueckoil Hayku. HaOmrogenwe, u3MepeHue, HKCIEPUMEHT,
cucTeMarus3amnmsa, MeraaHanu3. lloHaThe o0 3aBUCHMOM M HE3aBHCHUMOH
nepemeHHo#. [TnanupoBanne sxcnepuMenta. [loctaHoBKa M MpoBEpKa TUIMOTES.
HyneBass rumnote3a. I[loHsitue BBHIOOPKHM H €€ JOCTOBEpHOCTh. Pa3dpoc B
Ouosiornueckux naHHbIX. OIleHKa JOCTOBEPHOCTH TMOJIYYCHHBIX PE3yJIbTaTOB.
[IpuunHBl MCKa)KE€HUs PE3yJbTaTOB 3KcrepuMeHTa. [loHATHE CTaTHCTUYECKOTO
TecTa

Knerka kak Onosorudyeckasi CuicreMa

2.1

Knerka - cTpykTypHO-(DyHKIIMOHAJIbHAS €IMHHIA XUBOT0. MICTOPUS OTKPBITHS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounass teopus (T. LlIBann, M.
HIneiinen, P. BupxoB). OCHOBHBIE MOJ0XKEHUSI COBPEMEHHOW KJIETOUHOM TEOpHUH.
Mertoasl  MOJEKYJISIPHOM W KJIETOYHOM  OHMOJIOTUH: MHUKPOCKOIIHS,
xpomarorpadus, 3ekTpodope3, METol MEUEHBIX aTOMOB, TudepeHIaIbHoe
neHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XVMHYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPOIEMEHTHL. Bona u
€€ poJib KakKk pacTBOPUTEINs, peareHTa, y4acTHe B CTPYKTYPHUPOBAaHUM KIIETKH,
TEIUIOperynsinui. MuHepallbHble BEIECTBA KIJIETKH, UX OMOJIOTHYECKas poJlb.
Posib KaTHOHOB U aHUOHOB B KJIETKE.

buonornueckue monumepsl. benaku. AMHMHOKHCIOTHBIH cOCTaB  OENKOB.
Ctpyktypsl OenkoBoil Monekynbl. llepBuuyHas cTpykTypa Oenka, NenTHAHAS
CBA3b. BTopuuHas, TpeTUuHas, 4YETBEpTUYHas CTPYKTypbl. JleHaTrypauus.
CsaoiictBa 6enkoB. Knaccudukamus 6enkoB. buonornyeckue QyHKIMHU OEIKOB.
VYrnesoasl. MoHOcaxapuabl, AUCaxapHuibl, OJUTOCaxapuabl U IOJIMCAXAPUJIBL.
OO6muii mnnaH CcTpoeHHsT M (U3MKO-XMMHYECKHME CBOICTBA  YIJIEBOJOB.
Buonornyeckue GyHKINUN YIIIEBOJIOB.




Jlumuaer. TmapodunsHO-THAPODGOOHBIE cBoMicTBa. Kiaccudukanus aumumos.
Tpurnunepunasl, (Gocoaunuasl, BOCKH, cTepouabl. buonorndyeckue (yHKIUH
aunuoB. OOIIMe CBOKWCTBA OMOJIOTHUECKHX MEMOPAH - TEKy4eCTh, CIIOCOOHOCTH
K CaMO3aMbIKaHU10, MOTYIPOHUIIAEMOCTb.

Hyxneunoseie kucinorsl. JIHK u PHK. CrpoeHue HyKIEHMHOBBIX KHUCIIOT.
Hyxneorunsl. [Mpunnun komruiementapaoct. [Ipasuno Yapradhda. Ctpykrypa
JHK - nBotinas crimpanb. MectoHaxoxaeHue u ouonornyeckue pynkuuu JJHK.
Bunet PHK. ®@ynkuuu PHK B knetke.

Ctpoenune wmonekyiabl AT®. Makpospruyeckue cBsi3u B Moiiekyne ATO.
Buonornueckue ¢pynkunn AT®. BoccTaHOBICHHBIE TEPEHOCYUKH, X (HYHKIUU
B kietke. CekBenupoBanue [JHK.

CrpykrypHast Ouonorus: OMOXMMHYECKHE W OuodHU3MYecKne WCCIeI0BaHuUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYII

2.3

Tunel  KIETOK: 3yKapuoTUdeckas M INpokapuotudeckas. CTpyKTypHO-
¢byHKIIMOHATIbHBIE 00pa30BaHUS KIETKH.

Crpoenue npokapuoTHuecko kieTku. Kierounas crteHka OakTtepuil v apxeu.
OcoOeHHOCTH CTpOEHHUS TeTepOoTpOodHOM U aBTOTPOPHON MPOKAPUOTUYECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOLIEHO3AX.

CrtpoeHue u (YHKIIMOHHPOBAHHE SYKApPUOTHUECKON KieTku. [lmaszmarumyeckas
MeMOpana (mia3manemma). CTpykTypa miasMaTudeckoil MmemOpansl. Tpancnopt
BEIIECTB dYepe3 IUIa3MaTHuYecKylo MemOpaHy: mnaccuBHbBIA  (auddysus,
oOnerdyeHHast auQQy3us), aKTUBHBIA (TMEPBUYHBIA M BTOPUYHBIA aKTHBHBIA
Tpancnopt). [lonmymponuraemocts MemOpanbel. PaGota HaTpuii-kamueBoro
Hacoca. DHJOUMUTO3: MUHOUUTO3, (haromuro3. Ok3omuro3. Kierounas creHka.
Crtpykrypa v QyHKIMU KIETOYHOU CTEHKU pacTeHUM, TpuoboB.

Hurornmna3zma. Ilutozonb. Ilutockener. JIBmxkenue mutoriazmMbl. OpraHouabl
kieTkd. OnHomMeMOpaHHbIE OpPraHOW[bl KJIETKU: SHJIOIMJIa3MaTUYecKas CeTh
(OIIC), anmmapar ['onbaxu, TU30COMBI, UX CTpoeHHEe U (YHKIUHU. B3anMocBs3b
OJTHOMEMOpaHHBIX OPraHOHJIOB KJIETKH. CTpOCHHE TPaHyIJSIPHOTO PETHKYIyMa.
Cunte3 pactBopuMbIX OenkoB. CuHTE3 KIETOYHbIX MeMOpaH. [nagxuii
(arpaHynsipHBIM) B3HOOMIA3MaTUYEeCKUl peTUKyiayM. CekpeTropHas QYHKIHUSA
annapara ['onpmxu. TpaHcopT BellecTB B KJETKE. Bakyoin pacTHTENbHBIX
kietok. Kiterounslit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHJPHUH, TUIACTUIBL.

Crpoenve u (yHKIUM MUTOXOHJpHM M miactul. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  IUIACTUABI  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIOPOIUIACTBHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIINX PACTEHUM.

HememOpannble opraHouabl kietku CTpoeHne M (GYHKUHMHM HeMeMOpaHHBIX
OpraHouioB KieTku. Pubocombl. MuxpodunsameHTbl. MBbIIIEUHbIE KIETKH.
Mukpotpy6ouku. Knetounsiii nentp. CTpoeHHe M JBH)KEHHUE XKITYTUKOB H
pecHuyek. MUKpOTpyOOUKH ITUTOIUIa3MBbL. LIeHTproib.

Anpo. O6Gonouka sypa, XpOMaTHH, KapUOIUIa3Ma, SAPBIILIKHA, UX CTPOCHHE U
byukun. SAnepHeiii 6enkoBbiii Martpukc. [IpocTpaHcTBEeHHOE pacHoiIOKeHUE
XpOMOCOM B MHTep(a3HOM sijipe. benku xpomaTtruHa - THCTOHBI.

Knerounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIT)

2.4

AcCUMWISIIIMS U JTUCCUMIIIALIMSA - JABE CTOPOHBI MeTabonu3Mma. Tumbsl oOMeHa
BEIIIECTB: aBTOTPO(QHBIA U reTepoTpOodHBIH. YyacTue KUCIOpoaa B OOMEHHBIX
mporeccax. OHepreTudeckoe obecrieueHue KieTku: mnpeBpamieHue ATD B
oOMeHHBIX mpoueccax. DepMEeHTATUBHBIM XapakTep peakiHil KIETOYHOTOo
Merabonu3ma. DepMeHThI, MX CTPOCHHE, CBOMCTBA M MEXaHHM3M JCHCTBUSI.
Kodepmentsl. Otinnuus GpepMEeHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTHUBATOPbI U OENKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepPMEHTATUBHBIX
peakmii OT Pa3IUYHBIX (PAKTOPOB.




IlepBu4HBII CHUHTE3 OpraHuyeckux BemecTB B kierke. dorocunre3. Poib
XJIoporjacToB B mpouecce (oTtocuHre3a. CBeroBas U TeMHOBas (pasbl.
[TpoxykTHBHOCTH (QoTOCHMHTE3a. BriusiHME pa3muYHBIX (AKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHne HOTOCUHTESA.

XemocuHTe3. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPU(PUIIUPYOIINE
OakTepuu, xenezo0akTepun, cepoOaKTepuu, BOAOPOAHbIE OaKkTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bupael Opoxenus. IIpoaykTel OpokeHHS W HX
UCITIOJIb30BaHUE YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHH3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH OONIE3HEH.

AdpoOHBIC OpraHM3MbI. DTalbl YHEPTETHYECKOro oOMeHa. [1oAroToBUTENbHBIN
sTarn. [ mukonus3 - 6eCKUCIOPOIHOE PACIICTIIICHNE TIIOKO3BI.

buonorudeckoe OKUCIICHUE, WIH KIETOYHOE JbIXaHWEe. Poib MUTOXOHAPHI B
nporeccax OHMOJIOTUYECKOTO OKHCIICHHS. Huknnueckue peaKIuu.
OxkucnurensHoe Gochopunupopanue. [IpenmymiecTBa a3poOdHOro MyTH oOMeHa
BEIIECTB repet aHadpoOHBIM. D(PPEKTUBHOCTD FIHEPTETHUECKOTr0 0OMeHa

2.5

Peakuuu wmatpuunoro cuutesa. [IpUHIMN KOMIUIEMEHTAPHOCTH B PEaKIMSIX
MaTpUYHOTO  CHUHTE3a. Peanuzanuss ~ HacnencTBeHHOM — MHMOpManuu.
I'enernueckuii ko, ero cpoiicTBa. TpaHckpumnmusi - MatpuuHblii cuHTe3 PHK.
[IpyHUMIIBI ~ TPAaHCKPUIIMHM:  KOMIUIEMEHTapHOCTb,  AHTUIIAPAJUIEIBHOCTD,
ACUMMETPUYHOCTh. TpaHcnsiusi U ee 3Tanbl. Yuactue TpancnoptHeix PHK B
OuocunTeze Oenka. YcinoBus OmocuHTe3a Oenka. KommpoBanne aMUHOKHCIIOT.
Pons pubocom B OrocuHTe3e Oemka.

Opranuzanys reHomMa y NpoKapHoT U 3yKapHOT. Perymisius akTUBHOCTH I'€HOB Y
npokapuot. ['unote3a omnepona (®. XKakob, K. Mano). Perynsius oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIN roMeocTas.

Bupycer - Heknetounble (HOpMBI KH3HH W OOMMratHeie mapasuThbl. CTpoeHue
MPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.

BupycHsie 3aboneBanusi yenoBeka, XUBOTHBIX, pactenuii. CIINJl, COVID-19,
COLMAJIbHBIE U MEUIIMHCKHE TPOOIEMBI

2.6

Knerounsii 1wmki, ero mnepuoabl u perynsmus. Muatepdasza u  mMuTo3.
Oco0eHHOCTH MPOLIecCOB, MpOTEKaUMX B MHTepdasze. [loAroroBka KiIeTKH K
nenennto. IlpecunTeTnueckuid  (MMOCTMUTOTHYECKUM), CHHTETHUECKUH H
HNOCTCUHTETHYECKUH (IPEMUTOTHYECKUI) TePUO/Ibl HHTEP(DA3bI.

Marpuunsiii  cunre3 JIHK-permmmkanmsa. Ilpuanuner  permmmkanmun  JIHK:
KOMILUIEMEHTApHOCTb, IIOJYKOHCEPBATUBHBIA CHHTE3, AaHTUIAPAIICIBHOCTD.
Mexanusm perumkanuu JJHK. Xpomocomel. Ctpoenne xpomocom. Tenomepsl u
TesoMepa3a. XPOMOCOMHBI Ha0Op KIETKHM - KapHOTHM. JIMIUIOMAHBIA U
rariou b - Habopel XpomocoM. ['omosornynsle XpomocoMmbl. [losoBbie
XPOMOCOMBI.

Jenenune knerku - Muto3. CTaiud MHUTO3a M MPOUCXOJSIINE B HUX IPOIIECCHI.
Tunel muto3a. Kapnokmnes u nuroknHes. buosornueckoe 3Hau€HHE MHTO3A.
Perymanus MuTOTHYECKOrOo IHMKIA KIeTkH. IIporpammupyemast KietoyHas
ru0enp - arnonTo3.

D yHKIHOHAJIbHAS TEHOMMKA

Opranusm kak OUoJIOrHyecKas cuctemMa

3.1

OOHOKJIETOYHEIE, KOJOHHAJIbHEIE, MHOTOKJICTOYHEIE OpraHU3MBbl H
MHOT'OTKAHEBBIC OpFaHI/IBMBI.

@opMBI  pa3MHOXKEHHUS OpraHU3MOB: Oecronioe (BKJIOYash BEreTaTUBHOE) U
nmoysioBoe. Buael  Oecnosioro  pa3sMHOXKEHHS: TOYKOBAHHE,  CIOPYIISAIHSA,
dbparmeHTaIys, KIOHUPOBAHUE.

[TomoBoe pazmuoxenue. [lomoBeie KieTku, win rameTsl. Meiio3. Ctaanu meio3sa.




IToBenenue xpomocom B Mero3e. KpoccrHroBep. buonorndyeckuili cMbIca Meiio3a
1 TI0JI0BOTO Ipoluecca. Melo3 U ero MecTo B JKU3HEHHOM ILIMKJIE OPraHU3MOB.
[IpenzaponpieBoe pa3zputue. ['ameToreHe3 y KUBOTHBIX. [loOBBIE Keme3bl.
OOpa3oBaHue W pa3BUTHE TNOJOBBIX KIETOK. CrepMaTroreHe3 M OOreHes.
CrtpoeHue mnonoBbiX KieTok. OrmiofoTBOpeHue U SMOpPHOHAIBHOE pa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOOTBOPEHUS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.
WuauBuayanbHoe pa3BUTHE OpraHu3MoB (oHTorenes3). Craauu sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jiarymku). [pobnenume. Tumbl  apoOneHus.
OcoOenHoctd  JpoOJieHHS ~ MJICKONUTAIOMIMX.  3apOJbIIIEBbIE  JINCTKU
(ractpynsiumsi). 3akjiaJka OpPraHOB M TKAaHEM U3 3apOJbIIIEBBIX JIMCTKOB.
B3anmHoe BiMsHHME YacTeil pa3BHUBAIOIIErocs 3apojbiiia (dMOpUOHANIbHAS
WHIYKIUA). 3akjiajka IUlaHa  CTPOCHHUS  JKMBOTHOTO  KaK  pe3yJjbTaT
HepapXUUECKUX B3aUMOJICHCTBUI reHoB. BinsHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3nn4HBIX (AKTOPOB OKpYyKaromied cpeabl. PocT W pa3BUTHE >KUBOTHBIX.
[TocTaomOpuonaneHbiii mepuon. I[Ipsmoe u Hempsimoe pa3ButHe. PaszButue ¢
MeTaMop(030M y OECII03BOHOYHBIX M TTO3BOHOYHBIX JKUBOTHBIX. bruonornueckoe
3HAUYEHHUE NPSIMOTO U HENPSIMOrO Pa3BUTHS, WX PACHPOCTPAHEHUE B IPUPOJIE.
Tunel pocTta KUBOTHBIX. DAKTOPBI PETYISAIMU POCTA >KHUBOTHBIX M UEJIOBEKA.
Craguun mocTAMOPUOHATIBLHOTO Pa3BUTHS y KUBOTHBIX M 4yesioBeka. [lepuossl
OHTOI'€HE3a YEJIOBEKA.

PasmuoxxeHne u pasButue pacteHuid. ['amerodutr um cnopodur. Meiios B
JKU3HEHHOM IuKIe pacreHuil. OOpa3oBaHue cmop B IMpoIecce Menosa.
'ametorenes y pacteHuid. OIUIOJOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
Opranu3MoB. /[BoiiHOE OTIIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. O0pazoBanue U
pa3BUTHE CEMEHU. MeXaHU3Mbl pEryJsiiud OHTOT€HE3a Y PACTEHUH U )KMBOTHBIX

3.2

Hcropust craHoOBIeHHsI U Pa3BUTHS TEHETUKH Kak Hayku. (OCHOBHBIE
TEHETUYECKUE TOHATHUS M CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUICIIbHBIC
T€Hbl, AJIbTEPHATUBHBIC MPU3HAKU, JOMHUHAHTHBIM M PELIECCHUBHBIN NpPU3HAK,
TOMO3UTOTa, TETEePO3UTOTA, YUCTasl JIMHHS, THOPUIBI, TEHOTHUI, (PEHOTHII.
OcHOBHBIE ~ METOJBl  TEHETHKU: THOPHIOJIOTMYECKUN,  ITUTOJIOTHUYECKUA,
MOJIEKYJISIPHO-TEHETUYECKUI

3.3

Monorubpunnoe ckpemuBanue. [lepBoiii 3aKkoH MeHenst - 3aK0oH eJMHO00pasus
rubpuaoB neporo mnokojeHus. IlpaBwiio nomuHupoBaHMs. Bropoil 3akoH
MeHnpnens - 3aKOH pacUICIUIEHUs IpU3HAKOB. LlUTONMOrMYeckrue OCHOBBI
MOHOTHOPHUIHOTO CKpEIIUBaHus. [ UIIOTe3a YUCTOTHI TaMeT.

AHanu3upyronlee ckpemuBaHue. I[IpoMeXyTOUHBIN XapakTep HacleIOBaHMUS.
Pacuiennenve npu3HakoB IPU HEMIOJTHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. TpeTuil 3akoH MeHnaens - 3aKOH HE3aBUCHUMOTO
HacJeJOBaHUS  MpU3HAKOB.  [luTomormueckue  OCHOBBI  JTUTHOPUIHOTO
CKpEILMBaHMUS.

CuennenHoe HacnenoBaHue mnpuszHakoB. Paborel T. Moprana. CremyieHHOe
HACJIEJOBAHUE T'E€HOB, HApYIICHUE CLEIUICHHUS MEXKIYy IeHamu. XpOMOCOMHas
TEOpHUs HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIpeAeNieHUs] 1oJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIM M TeTeporaMeTHbld moi. ['eHeTmueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HaciienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
noiaoMm. ['eHoTun Kak 1enoctHas cucrema. [lielorponusi - MHOKECTBEHHOE
JelictBue reHa. MHOXKECTBEHHBINM ajuienn3M. B3anmojeiicTBHE HealJIeIbHBIX
reHoB. KommementapHocTs. Onuctas. [lomumepns

3.4

B3aumopeiictBue reHoTMma W cpelbl Opu  QopMUpoBaHUM  (heHoTHMA.
N3MeHunBOCTh MpU3HaKOB. KauecTBEHHBIE U KOJUYECTBEHHbIE TPU3HAKU. Buapl
M3MEHYUBOCTH: HEHACJIEICTBEHHAs 1 HACJIeICTBEHHAS.

MoudukaonHas — M3MeHYMBOCTb.  Poiab  cpeasl B (OpMHpPOBAHUU




MoauUKAIIMOHHON M3MeHYnBOCTH. Hopma peaknnm npuszHaka. BapuarmoHHbBIN
psn u BapuanuonHas kpusas (B. HMoranncen). CpoiicTBa MoIu(pHUKAIIMOHHON
U3MEHYUBOCTH.

['enotunuueckass M3MEHYMBOCTh. (CBOMCTBA T€HOTUIUYECKON H3MEHUMBOCTH.
Buapl reHOTUITHYECKON N3MEHYUBOCTH: KOMOMHATHBHAS, MyTAllHOHHASI.
KomOuHatuBHass u3MEHYMBOCTh. Meii03 M TOJIOBOM MpOIECC - OCHOBA
KOMOMHATUBHONM HM3MEHYUBOCTH. Ponb KOMOMHATHMBHOW W3MEHYHBOCTH B
CO3/1aHUU F'€HETUYECKOr0 pa3HOOOpa3us B Ipeesiax OJHOTO BUJA.

MyrtanonHass HM3MEHYMBOCTh. Buapl MyTanuii: Te€HHbIE, XPOMOCOMHBIE,
reHomMHble. CHOHTaHHbIE W HMHAYUUMPOBaHHbIE MyTalluu. SaepHble
nuToruiazMaTuyeckue Mmyrauuu. CoMatuyeckue W MmojoBble MyTauuu. [Tpuunnsl
BO3HUKHOBEHUsSI MyTanuid. MyrareHbl M HUX BJIUSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTU MYTAallMOHHOI'O IpOLEecca. 3aKOH TOMOJIOTMYECKHX pPsJIOB B
HacieacTBeHHOM n3menunBoct (H. V. BaBuioB). Buesiepnas u3aMeHUMBOCTh U
HACJIEJICTBEHHOCTh

3.5

Kapuorun denoBeka. MexayHapogHas IporpaMmMa HCCIEIOBAHUS TIE€HOMa
yelloBeKa. MeToapl  M3y4yeHHs TIEHETUKM  4YeJlOBEeKa: T'€HEaJOrM4eCKUi,
OIU3HELOBEIH, IIUTOrCHETHYCCKHIA, MOMYJISIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemeHHOe omnpeaeieHue TeHOTHIIA:
MMOJTHOT€HOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C IMOMOILIBIO
[MI1P-anamu3a. HacaencTtBeHnble  3a0ojeBaHMS  4YelloBeKa. [ CHHBIE U
XPOMOCOMHBIE OOJIe3HH  YeNoBeKa. bonesnu c HACJIEICTBEHHON
MPEaPacoIOKEHHOCTHI0. 3HAUCHUE MEUIIMHCKON T€HETUKH B TIPEO0TBPAIIEHUN
1 JICUCHUH I'eHeTHYEeCKUX 3a00JieBanuii yeaoBeka. CTBOIOBEIC KICTKU

3.6

JomecTukanus ¥ CeNeKIus. 3apoKIeHUE CeNEKIINHU U ToMecTUKaIuu. Yuenue H.
M. BaBuioBa 0 UEHTpax NPOUCXOXKICHUS U MHOroo0pa3us KyJIbTYypHBIX
pactenuii. Posip cenekuuu B CO3JaHUUA COPTOB PACTEHUM U MOPOJ KUBOTHBIX.
Copt, mopoaa, mITaMM. 3aKOH TIOMOJIOTMYECKHX pAJIOB B HACIIEICTBEHHOU
u3menunBoct H. V. BaBumnosa, ero 3HaueHue 11 CEIEKIIMOHHON PabOTHI.
Mertonabl cenekIMOHHON paboThl. VCKycCTBEHHBIM OTOOp: MAaccoBBIM H
VHIUBUYAJIbHBIM. Dramsl KOMOWHAIIMOHHONH CCJICKIINH. Ucnritanue
npou3BoauTeNeil mo MmoToMcTBY. OTOOp MO TEHOTUIY C TOMOIIBI0 OIEHKH
(deHoTHIIa TOTOMCTBA U OTOOP 0 T€HOTHUITY ¢ Iomolkko aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MEeTOJI CENEeKIIMOHHOM paboThl. PamuaiiionHslii n
XUMUYECKUM MyTareHe3 Kak WCTOYHUK MYTalMil y KyJIbTYpHBIX (QopMm
opranu3moB. lcrnosb30BaHME TE€HOMHOIO pENAKTUPOBAaHUS U METOHOB
pexomOuHaHTHBIX JIHK 115 mosmyyeHuss HCXOAHOT0O MaTepualia JJis CEeNeKIUH.
[Tonyuenue nmonumnou 0. BHyrpuBraoBas rubpuausanus. banzkopoacTBeHHOe
CKpelIuBaHue, WM WHOpuaMHr. HepoJncTBeHHOE  CKpellMBaHHWE, WU
ayrOpunuur. lereposuc u ero mpuuuHbL. Vcmonbp3oBaHWe TeTepo3uca B
cenekuuu. Otaanennas rudbpuauzanus. [Ipeononenue Gecrionus MexKBUTIOBBIX
ruopuaoB. JIOCTHKEHUS CENEeKITNN PACTCHUH U KUBOTHBIX

3.7

OOBeKThl, HCIOJIb3yeMble B OHOTEXHOJNOTHH, - KIETOYHBIE W TKaHEBbIE
KyJIbTypbl, = MHKPOOPTraHHW3MBbI,  HMX  XapakTepUCTHKa. TpaguumoHHas
OMOTEXHOJIOTH:  XJIeOONeUYeHHe, IMOJydYeHHEe KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnue. Mukpobuonornueckuid cuHTe3. OOBEKTHl MHKPOOHMOJIOTHYECKHX
texHosoruil. [Ipon3BoacTBo 6enka, aMUHOKHCIOT U BUTAMHHOB. McKkyccTBEHHOE
OIUIOJOTBOPEHHE. PEKOHCTPYKIMSA SMUEKIETOK W KIOHUPOBAHUE IKUBOTHBIX.
Meron TpaHCILIaHTALUU SAEP KIETOK.

XpOMOCOMHAsi W TE€HHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 T€Ha |
KOHCTpyupoBaHnue pekoMOuHaHTHBIX JIHK. JlocTikeHuss H  NepCreKTUBBI
XPOMOCOMHOM ¥ TE€HHOM WH)XEHepHuH. MeauuuHCKue OHOTEXHOJIOTHH.
Hcronb30BaHKUE CTBOJIOBBIX KIIETOK




Cucrema 1 MHOTOOOpa3nue OPraHNIecKOro Mupa

4.1

Buonornuyeckoe  pazHooOpasue  opranu3moB.  CoBpeMeHHass  cHucTeMa
opranudeckoro mwupa. IIpuHnunsl knaccupukamuu opraHu3mMoB. OCHOBHbIE
CUCTEMATUUYECKUE TPYIIIIbl OPIaHU3MOB.

OCOOEHHOCTH CTPOCHHUS U JKU3HEAEATEIbHOCTH OJIHOKJIETOYHBIX OpPraHHU3MOB.
Bakrepun, apxeu, OJHOKIETOUHBIE IPUOBI, OJHOKIETOYHbIE BOJOPOCIH, IPYrue
npotuctel.  KosjoHuanbHble — OpraHu3Mbl.  J[BUXKEHHE  OJHOKJIETOYHBIX
OpPraHu3MOB: aMeOOMHOE, KI'YyTHKOBOE, PECHUYHOE. 3aIlUTa y OJHOKICTOUHBIX
OpraHu3MoB. Pa3ipakMMOCTb y OIHOKJIETOYHBIX OpraHu3MOB. Takcucsl

4.2

MHoroKJIeTOYHbIE  pacTeHHs. B3auMOCBsA3bp  4yacTeld  MHOTOKJIETOYHOI'O
opranusma. TkaHM, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusM Kak eiuHoe 1enoe. TkaHu pacTeHuil. TuIbl pacTUTEIbHBIX TKAHEH:
oOpa3oBareiibHasl, TOKPOBHAs, MPOBOJSAIIAS, OCHOBHAs, MEXaHUYECKasl.
OcobenHocTH cTpoeHUs, QYHKIIUN U PACIONIOKECHHS TKAHEH B OpraHax PacTeHHUI

4.3

BereraruBHble U reHepaTUBHBIEC OPraHbl paCTeHUU. PYHKIIUHA OPraHOB U CUCTEM
opraHoB. Kapkac pactenuii. /[BueHrue MHOTOKJIETOUHBIX PACTEHHUN: TPOIIHU3MBI
u Hactuu. [loryonieHue BOJIBI, YIJIEKHCIOTO Ta3a M MHUHEPAIbHBIX BELIECTB
pacrenusiMu. [[pixanue pacrenuil. Auddysus razoB yepes NOBEPXHOCTh KIIETKH.
TpaHncnopTHble cHCTEMBbl pacTeHUd. Bbinenenue y pactenuil. 3ammra y
MHOTOKJIETOYHbIX pacTeHui. Kytukyna. CpencrtBa NMacCMBHOM M XMMHYECKOH
3auThl. OUTOHLIHIBL.

PaznpaxxuMocTh M peryisinus y opraHu3MoB. Pazipa)kxuMocTb U peryiasnus y
MHOT'OKJIETOYHBIX PAcTeHMI. POCTOBBIE BenleCcTBA U UX 3HAYECHUE

4.5

MHOroKJIeTOUHbIE  KMBOTHbIE. B3anMMOCBA3b  4acTe€l  MHOTOKJIETOYHOIO
opranusma. TkaHM, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpPraHHU3Ma.
OpranusMm kak eauHoe 1enoe. ['omeocta3. Tkanu KUBOTHBIX W 4esioBeKa. THITbI
JKUBOTHBIX TKaHEH: SNHTeNnaibHasA, COCIWHMUTENbHAs, MBbIIIEUHas, HEpBHasl.
OcobeHHOCTH CTpOCHMS, (PYHKIIUHA U pacloNIOKEHUs TKAaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKa

4.6

Opranbl ¥ CUCTEMBI OPTaHOB KMBOTHBIX. DYHKIIMK OPraHOB U CHCTEM OPTaHOB.
Omopa Tena opranu3moB. CKeneTsl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblil 1 BHyTpeHHUH ckeneT. CTpOeHUE U THUIBI COSAMHEHUS
KOCTEil.

JIBuKeHHEe MHOTOKJIETOYHBIX J>KMBOTHBIX. [luTanme >kuBOTHBIX. IluTanue
IIO3BOHOYHBIX XKUBOTHBIX. I[I)IX&HI/IG )KUBOTHEIX. KoskHoe AbIXaHUC. )Ka6epHoe n
JIETOYHOE JIbIXaHUE.

I[I)IX&HI/IG IIO3BOHOYHBIX JKUBOTHBIX. 3BOJ’II~OHI/IOHHOC YCIOXKXHCHHUE CTPOCHUA
JIETKUX TO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenapHas cUcTeMa uejoBeka. MexaHu3m
BCHTUJIAOHUU JICTKUX Yy MNTUL] W MICKOINUTAIOIINX. TpchnopT BCIIECTB Y
OpraHu3MoB. TpaHCIIOPT BELIECTB y XUBOTHBIX. KpOBEHOCHas cuctema U ee
opranbl. KpoBeHOCHas  cucTtemMa  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyrum
KpOBOOOpAIeHHsl. DBOMIOLMOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOU
CHUCTEMBI ITO3BOHOYHBIX >XHWBOTHBIX. BI)I}ICJ'IeHI/Ie Y OpraHu3MoOB. BI)I)IGJ'ICHI/IG y
*KUBOTHBIX. CokparurenbHble Bakyonu. OpraHbl BbiAeneHHus. CBS3b MOJIOCTH
TEJa C KpOBeHOCHOﬁ n BBI}IGJ'H/ITGJ'IBHOI\/’I CUCTEMaMMU. BI)I)I@J'ICHI/IC Y MO3BOHOYHBIX
JKUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpoBBI U HX
MIPOU3BOAHBIE. PazpakuMOCTh U PETyJsAMs Y OpraHu3MOB. Pa3ipaxxumMocTs y
OJIHOKJICTOYHBIX OpraHU3MOB. TakcHCHL. PazapakuMocTh W peryismus y
MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBrIe BCIIIECTBA U UX 3HAYCHUC.

HepBHas cucrema u pedrektopHas peryisius Y MHOTOKJIETOYHBIX JKUBOTHBIX.
HepBHast cucteMa U ee OT/eNbl. DBOIIOIIMOHHOE YCIIOKHEHHUE CTPOSHUST HEPBHON




CHCTEMBI Y KHBOTHBIX.

PazpaboTka anroputmMoB u mporpamm i 3(QekTuBHOM (YHKIHOHATHHON
AQHHOTAIlMM  TE€HOMOB,  TPAHCKPHIITOMOB,  ITIPOTEOMOB,  MeTabOJIOMOB
MHUKPOOPTaHU3MOB, PACTCHH, )KUBOTHBIX M YeJIOBEKa

OpFaHI/I3M YCJIOBEKA U €10 3J0POBLEE

5.1

Opranel ¥ CUCTEMBI OpraHoB 4eaoBeka. OTaessl rOJIOBHOTO MO3ra II03BOHOYHBIX
KHUBOTHBIX. Peduiekc u pednexkropHas nyra. be3sycrnoBHble U yCIIOBHBIE
peduekcel. I'ymMopanbHas perymsuus M SHAOKPUHHAS CHUCTEMa >KMBOTHBIX H
yesioBeKa. JKene3bl S9HIOKPUHHOM CUCTEMBI M UX TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3auMocBsI3p HEpBHOW M 3HJIOKPUHHOM cucTeM. [‘umortamamo-runodusapHas
cucrema. Pedekc u pedpnexroprast nyra. besycinoBHble U yCIOBHBIE PE(IEKCHI

5.2

3ammra opranuzma ot Oose3Hel. iMmyHHast cucreMa 4denoBeka. KieTouHblil u
TYMOpJIbHBI HMMMYHUTET. BpOXXKIEHHBIH, NPHOOPETEHHBIH CrenupHUUECKUit
UMMYHUTET. Teopusi KJIoHaIbHO-cellekTuBHOTO uMmyHuTeta (I1. Dpoux, ®@. M.
bepuer, C. ToneraBa). BocnanurenbHble OTBETHl Opranu3sMoB. Poib
BPOKICHHOT'O UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI

5.3

KpoBeHocHasi cucrema u ee opranbl. Cepliie, KPOBEHOCHBIE COCYABI M KPOBb.
Kpyru kpoBoobpaienus. PaboTa cep/ua u ee perysius

5.4

pixanue yenoseka. Juddysus ra3oB uepe3 MoBEpXHOCTh KIETKH. JprxarenpHast
cucteMa 4enoBeka. JlpIxaTenbHash TOBEPXHOCTb. Perymnsuus  AbIXaHUs.
JlpIxarenbHbIe 00BEMBI

5.5

HI/IH_IeBapI/ITeJ'IBHaH CHUCTEMA YCJIOBCKA. OTI[GJ'IBI IMUIICBAPUTCIIbBHOI'O TpaKTa.
HI/IHIGBapI/ITeJII)HHe KCIIC3hI. BH}’TpI/IHOJIOCTHOG u BHYTPUKIICTOYHOC
MMUIICBAPCHUC

5.6

[ToxpoBbl U ux mnpousBoaHble. Opransl BbyaeneHus. Ilouku. CrpoeHue u
¢byHkunonuposanue HedpoHa. OuiIbTpanus, cekpenus U o0paTHOE BCachbIBaHHE
KaK MEXaHU3MbI pab0Thl OpraHoB BblesneHus. OOpa3oBaHuE MOYH Yy YEJIOBEKa

5.7

I[BI/I)KGHI/IG yeJioBeKa: MbInieuHas cucrteMma. CKeJIeTHBIC MBIIINbLI U HUX pa60Ta.
CTpOCHI/IC M TUIIbI COCAMHCHUA KOCTEH

Teopm[ 9BOJIOLMHU. Pa3BuTHe )XM3HU Ha 3emite

6.1

OpomtonmonHas  Teopust Y. JlapBuna. IIpeanochbulkd  BO3HMKHOBEHHUS
napsuHM3Ma. JKn3Hb U HayuyHas aedarenbHocTh Y. JlapBuHa.

JBuxymue cuisl 3Bomonuu BUaoB 1o Y. /lapBuHy (BbICOKass MHTEHCHUBHOCTD
pPasMHOXKEHHUs OpPraHU3MOB, HAcCJEICTBEHHAas W3MEHYMBOCTb, Oopbba 3a
CYIIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunrerndeckoii Teopuun sBomtonuu (CTDI). HeilitpanbHas Teopus
sBomonu. CoBpeMeHHas 3BOJIOLMOHHAST OMOJIOrUs. 3HAUEHUE SBOJIOIMOHHOM
TEOpHH B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA

6.2

[Tonmymnsiuust kKak deMeHTapHas eIuMHuLA 3BOJOLUU. COBPEMEHHBIE METOMBI
OLICHKH TE€HETUYECKOro pa3HooOpa3us M CTPYKTyphl nonyisuuid. V3meHenue
reHooHJa TOMYJALMHM KaK 3JEMEHTapHOE SBOJIIOLIMOHHOE SBJIEHUE. 3aKOH
reHernyeckoro pasHoBecus Jlx. Xapau, B. BaitnOepra.

OneMeHTapHble (akTOpbl (IBUXKYIIME CHIIBI) 3BOJIONMHM. MyTalMOHHBIN
npouecc. KomOunatuBHasi u3MeHuuBOCTh. /[lpeiid reHoB - ciydaiiHble
HEHANpaBJIEHHbIE HM3MEHEHHUs YacTOoT aylefnedl B momymauusax. OPQext
OCHOBATEJIA. Murpanuu. N3omanns MOMYJISALN: reorpaduyeckas




(mpocTpaHCcTBeHHAas ), Orooruyeckas (penpoIyKTUBHA).

EcrectBenHblii oTOOp - HampaBisioumii  ¢akTtop dBoMouUU.  DOpPMBI
€CTECTBEHHOTO0  OTOOpa: JBIKYIIMH, CTaOMIM3UPYIOMUN, pa3phIBAIONIUN
(mu3pynrtuBHbIH). [TonoBoit 0TOOD.

[IpucnocoONeHHOCT, ~ OPraHU3MOB ~ Kak  pe3ylbTaT  MHKPOIBOJIIOIMH.
Bo3nukHoBenne — mpucnocoOieHMid y  opraHu3sMoB.  ApomMopdo3pl U
uanoanantauuu. [Ipumepsl npucnocoOieHuil y opranu3zmMoB. OTHOCUTEIHHOCTh
IpUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepum u  cTpykrypa. BumooOpasoBaHue Kak —pe3ynbTar
MUKpO3BOJIOIMH. M3omsamus - kimroueBoil (akrop BumooOpazoBanus. Ilytu u
CIIocoObI BH1000pa30BaHMS: AJIONaTPUIECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (DKOJOTUYECKOE),  «MTHOBEHHOE»  (TIOJUILIOMAU3AINA,
rubpuauzanys). JJnTenbHOCTh BOIIOUOHHBIX TPOLIECCOB.

Mexanu3msbl (HOpMUPOBAHHS OHOIOTUYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHOI OUONOrMKM B pa3pabOTKe HAYYHBIX METOIOB COXpPaHEHUs
O6unopazHooOpaszus. MHUKPOIBOIIOLUUS M KOABOJIONMS MApa3sUTOB U HMX XO3SEB.
Mexanu3mbl HOpMUPOBAHUS YCTOWYUBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI
C HeHl

6.3

Metonabl U3ydeHHsT MaKpO3BOMIONMU. [lalleOHTONOTHYECKUE METOABI U3yUYCHHS
sBosmoru. [lepexomuabie GOpMBI M PHIIOTEHETUIECKHE PSABI OPTaHU3MOB.
buoreorpaduveckne MeTo bl H3y4eHUs IBOOIMH. CpaBHEeHUE GIIOPHI U (ayHBI
MaTEpUKOB U OCTPOBOB. broreorpaduyeckue odmactu 3emin. BUapl-oHISMUKHT 1
PEITUKTHI.

OMOpPHOJIOTHYECKHE ¥ CPaBHUTEIHHO-MOP(]OIOTHUECKHEe METOAbl HW3YYCHUS
9BOJIOIMH. ['CHEeTHYeCKne MEXaHW3Mbl JBOJIOIMH OHTOTEHE3a M IOSBIICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTWYHBIE W  AHAJIOTHYHBIC  OPraHBI.
PyaumentapHsie  opraHel M aTaBU3MBL.  MOJEKYJISPHO-TCHETUYECKUE,
OMOXMMHUYECKHE ¥  MaTEMaTHYECKHE  METOJbl  W3YYCHHUS  JBOJIIOLHUU.
['omonornynbie reHbl. COBPEMEHHBIE METOJIBI TTOCTPOCHUS (PHIIOTCHETUICCKIX
JEPEeBbEB. XPOMOCOMHBIE MYTAIIUU U IBOJIOIUS TEHOMOB.

OO0mme 3aKOHOMEpPHOCTH (TpaBujia) HBOMONKUA. HeoOpaTUMOCTh HBOIOIHUU.
AnanTuBHas paguaiys. HepaBHOMEPHOCTh TEMIIOB 3BOTIOIIUU

6.4

Hayunbple runorte3sl MpPOUCXOXKAECHMUS JKU3HM Ha 3emiue. AOuoreHes u
naHcrnepmus. JloHaydHbIe IPEICTaBICHHS O 3apOXKIACHUH JKU3HU (KPEaMOHU3M).
I'unores3a MOCTOSIHHOTO CaMO3apOKIACHUS KU3HU U €€ ONPOBEPKEHHE OIBITAMU
®. Pemn, JI. Cnamnanuanu, JI. Ilacrepa. IlpoucxokneHue JKU3HM U
acTpoOuoJIorHs.

OcHOBHBIE 3Tanbl HeopraHuueckoi spomonuu. IlnanerapHast (reojoruyeckas)
IBOJIIOLIMS. XHUMHYECKas HBOJIOLMA. AOHWOT€HHBIM CHHTE3 OpraHM4ecKHX
BemecTB U3 Heopranmdeckux. Ompir C. Mumnepa u I'. FOpu. OGpa3zoBanue
noauMepoB 3 MoHoMmepoB. KoanepBatHas runoreza A. Y. Onapuna, rumnoresa
nepBuyHoro OynboHa J[x. XompmeitHa, reneruueckas rumore3a I. Meiepa.
Pu6o3umsr (T. Yek) u runotesa «mupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emnu u MeTonsl ee u3ydeHus. Mckonaemple OpraHn4YecKHe OCTATKHU.
['eoxponosnorust u ee Meronpl. OTHOCUTENbHAS M A0CONIOTHAS TE€OXPOHOJIOTHS.
I'eoxpoHONIOrMYeCcKas MKajga: S0HbL, IPbI, HEPHOBI, SITOXH.

HavanbHble sTansl opranndeckoi 3Boatonuu. [losiBieHne u 3BOMIIOLNS TEPBBIX
KJIETOK. OBOJIONUS MeTaboiu3mMa. BO3HUKHOBEHHWE TIEPBBIX OSKOCHCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OMOIUIEHKM KaK aHajlor TMepBBIX Ha 3emiie
coob1ectB. CtpoMaTonuThl. [IpoKaprOThHI U 3yKapUOTHI.

[TpoucxoxaeHne 5ykapuoT (CUMOHOTreHe3). DBOMNIOLMOHHOE MPOMCXOXKICHHUE
BUpYyCOB. IIponcxoxkneHrne MHOTIOKJIETOYHBIX OpraHU3MOB. BO3HHMKHOBeHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.




OCHOBHBIE 3Tambl 3BOJIIOIMU BBICHIUX pacTeHuid. OCHOBHBIE apoMop(do3bI
pacteHuii. Beixon pacrenuin Ha cymy. llosBieHue CHOpOBBIX pPACTEHUU U
3aBoeBaHne MMM cymu. CemeHHble pacTeHus. [IpoHMcxokIeHHE IBETKOBBIX
pacTeHUN.

OcCHOBHBIE 3Tanbl 3BOJIIOUUU KHUBOTHOIO Mupa. OCHOBHbIE apoMOpP(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB - MOSBICHHE COBPEMEHHBIX
TunoB. IlepBble XOpAOBbIE KUBOTHBIE. JKU3HD B BOZE. DBOJIOLHS I0O3BOHOYHBIX.
[Tpoucxoxaenne ampuobuit u pentwimii. IIponcxoxaeHue MICKONMHUTAONINX U
ntul. Ilpunnun xmouyeBoro apomopdoza. OcBoeHue OeCrO3BOHOYHBIMH U
[I03BOHOYHBIMHU KMBOTHBIMH CYILIH.

Pa3BuTHe xu3HKM Ha 3emiie 10 3paM U MEPUOJIAM: apXei, MPOTEepO30i, MaIeo30H,
Me3030H, KaiiHO30M. OOmas XxapakTepuUCTHKa KJIMMara M TI'eOJOTHYECKUX
IIPOLIECCOB. [TosiBnenne u pacuseT XapaKTEePHBIX OpPraHHU3MOB.
YrneoOpazoBaHue: €ro YCIOBHS U BIMSHUE HA Ta30BbIi COCTaB aTMOC(EPHI.
MaccoBble BBIMHpPaHHS - JKOJOTMYECKHE KpHU3UChl npouuioro. llpuuunsl u
CJIEICTBUSL MAacCOBBIX BbIMUPAaHUHU. COBPEMEHHBIN 3KOJOTMYECKUI KPU3HC, €ro
0COOCHHOCTH

6.5

Pasnensl m 3amaum anTponosiorud. Meronbl anTponosiorud. CTaHOBIEHHE
IIPEJICTaBICHUN O POUCXO0KIEHUH uenoBeka. COBpEMEHHbBIE HAYUHBIE TEOPHUHU.
CxoncTBO uenoBeKa € KUBOTHBIMU. CHCTEMAaTHUECKOE IOJOXKEHHE YeIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKAa C  JKUBOTHBIMU:  CPABHUTEIBHO-
Mop(hoIorHuecKue, SMOPHUOJIOTUYECKHE, (U3HOIOT0-OMOXMMHIYECKHE,
noseneHyeckue. OTnMuusg 4YeIoBeKa OT JKUBOTHBIX. [IpsamMoxokneHue u
KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJIOBHOrO MO3ra W BTOPOM
CUTHAJIbHOU CHUCTEMBI.

JBwxymme cuibl ((hakTopbl) aHTPONOTreHe3a: OWOJIOTHYECKHE, COLHUAIIbHBIC.
CooTHoleHrne OUOIOTUIECKUX U COLMABHBIX (PAKTOPOB B aHTPOIIOTCHE3E.
OcHOBHBIE CTaJIMH AHTPOIIOT€HE3a. ABCTPAIIONIUTEKHU - JBYHOTHE NPEAKHU JTHOACH.
YenoBek  yMenblil, IE€pBbIE M3rOTOBIEHHA OpyAaud Tpyaa. Yemosek
OpSAMOXOJALIMA M TEepBBIM BBIXOJ JoAed 3a mpenensl Adpuku. Yemosek
reinenboeprckuil - oOImMK MperoK HEeaHAEpPTAIbCKOIO YeJIOBEKa U YeJIOBEKa
pazymMHOro. YeynoBek HeaHAEPTAIbCKUI Kak BHUJ JIOAECH XOJIOJHOTO KIMMaTa.
YenoBeKk pa3yMHBIA COBPEMEHHOTO THIIA, JIEHHUCOBCKHI YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenamMu AQpuKH.

DOBOJNIOIUS COBPEMEHHOTO 4esioBeKa. EcTecTBeHHBI OTOOp B MOMYJNSILIMSIX
yeroBeKka. MyTallMOHHBIM Mporece U nonuMoppusM. IlonysasiroHHbIE BOJHBI,
npeiid reHoB, Murpaius u «3h(PexT ocHOBaTENs» B MOMYJSALMUIX COBPEMEHHOTO
4eJI0BEKA.

UYenoseueckue pacel. llonatue o pace. bosbpmme pacel:  eBporeouaHas
(eBpasmiickas), aBCTpalo-HErpoMJHas  (PKBaTOpUAIbHAS), MOHIOJIOUHAS
(a3marcko-amepukaHckasi). BpeMs u myTu pacceneHusi 4elloBeKa IO IUIaHETE.
EnuHcTBO  uenoBeueckux pac. HayuHas  HECOCTOATENBHOCTH — pacu3Ma.
[Tprcnioco0IeHHOCTh 4YeNoBeKa K pa3HbIM YCIOBHSIM OKpYXKAIOIIEH Cpellbl.
Bnusaue reorpaguueckoit cpensl M gpelia TeHOB Ha MOPQOJOTHIO U
(bu3HNOoIOrHIO YeIoBeKa

OKOCHUCTEMEI U npucymue MM 3aKOHOMEPHOCTHU

7.1

Pa3znensl u 3amaun sxonoruu. CBsi3b SKOJIOTUU C APYTUMH HaAyKaMHu.

Metonpl sxomorun. I[loneBsie HaOMOAEHHS. ODKCIEPUMEHTHI B DKOJOTHH:
npupoaHble U JaboparopHble. MoJenupoBaHHe B OKOJIOTHH. MOHUTOPUHT
OKPY’KaIOIIEeH CpeIbl: TIOKATbHBIN, pETHOHAIBHBINA U TJI00ATBHBIN

7.2

Dxonorudeckne (akTopbl W 3aKOHOMEPHOCTH ux JneicTBus. Knaccudukanus
DKOJIOTUYECKHX (DaKTOpOB: abuMOTHYECKHEe, OWOTHYECKHE, aHTPOIIOTCHHBIE.




OO0mme 3aKOHOMEPHOCTH JCHCTBUSA 3KoJIOTMUeCKuX ¢aktopoB. IIpaBuiio
muaumyma (K. Inpenrens, FO. JIubux). TomepaHTHOCTb. DBpUOHOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢pakropsl. CBeT Kak sKojmoruueckuit akrop. JleldcTBre pa3HBIX
YY4acTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. OKOJOTHYECKHE TPYIIIBI
pacTeHHH W >KMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHaJbHas poOJib CBETA.
®dotonepuoan3M. Temmeparypa Kak dKonorudeckuid (akrtop. JleicTBue
TEMIIEpaTypbl Ha OpraHu3Msl. [[OMKHUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak skonormueckuii ¢akrtop. IlpucmocoGieHuss pacTteHMHd K
HoJ/Iep)KaHUI0 BoAHOro OanaHca. Knaccudukanus pacTeHU MO OTHOLIEHUIO K
Boze. IIpucnocoOnennst )KUBOTHBIX K M3MEHEHHUIO BOJIHOTO peXUMa.

Cpenpl 0oOWTaHHS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAsA, I10YBEHHAs,
NIyOMHHas  NOJIOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3HKO-XUMUYECKHE
0COOEHHOCTH cpejl oOuTaHMs OpraHu3MoB. lIpucrnocoGiieHust OpraHu3sMoB K
YKU3HU B Pa3HbIX cpeax.

bronornueckue purMmbl. BHemHnue U BHyTpeHHHE pUTMBL. CyTOYHBIE ¥ TOIUYHBIE
putMbl. IIprcrnoco6ieHHOCTh OpraHU3MOB K CE30HHBIM M3MEHEHUSIM YCJIOBMM
JKU3HU.

Kusnennsle popmbl opranu3moB. [lonsatue o xu3HeHHOH (opme. XKuzHeHHbIE
(GopMBl pacTeHuM: nepeBbs, KyCTapHUKU, KYCTAPHUYKHM, MHOIOJIETHHE TPaBBI,
oJlHoJIeTHUE TpaBbl. JKU3HEHHbIE (POPMBI JKUBOTHBIX: TMAPOOMOHTHI, TEOOMOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KHU3HU.

buotnyeckne ¢akropel. Bumbl OMOTHYECKHX B3aUMOICHCTBUI: KOHKYPEHIIHS,
XMIHUYECTBO, cuMOM03 U ero (opmel. Ilapazutusm, koomnepanus, MyTyaausMm,
KOMMEHCAIIN3M (KBapTUPaAHTCTBO, HaxJ1eOHUYECTBO). Herpoduueckue
B3auMojieiicTBus  (Tomuueckue, (Qopuueckue, Qabpuueckue). 3HaUCHUE
OMOTMYECKUX B3aUMOJEHCTBUI [Js CYIIECTBOBAHUS OpPraHU3MOB B Cpele
oOutanus. [IpuHINIT KOHKYPEHTHOTO UCKIFOUEHUS

7.3

DKOJOTHYECKHE XapaKTepUCTUKU monynsiuu. llomynsanus kak Ouonmorndeckas
cucreMa. Posib HEOTHOPOTHOCTH cpefibl, GU3HUECKUX OaphepoB U OCOOCHHOCTEN
OHOJOTUN BUIOB B (JOPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPBI TOMYIISIIHA.
OCHOBHBIE TOKa3aTeIu TOMYJSAIUU: YHCICHHOCTh, TUIOTHOCTh, BO3pacTHas W
MOJIOBAsl CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTb,
MUTpALHS.

DKoyioruyeckasi CTpykrypa mnonyisuuu. OIleHKa YHCIEHHOCTH MOIYJSIHUU.
JluHaMuKa TOMYJSIITUK U €€ peryisius. bruornueckuii moTeHnuan NmomysIuu.
MopenvpoBanue JOWHaMHUKM nonyiasauud. KpuBble pocTa  YHMCIEHHOCTH
nonyssiuuu. KpuBble BbDKMBaHHS. Perynsanus 4uCICHHOCTH TOMYJSIUNA: POJb
GakToOpoB, 3aBUCAIIMX W HE 3aBUCANIMX OT I[UIOTHOCTU. OKOJIOTUYECKUE
cTpareruu BUJOB (r- u K-cTparerun).

[TonsitTue 00 oKomoruyeckoil Humie Buga. Mectoobutanue. MHoromepHas
Mozenpb 3kosiormdecko Humm JIx. M. XatumHcona. Pazmepbl sKOIOrnyeckon
Huy. [loTeHnnanbHas ¥ peanTn30BaHHAS] HUIIIN.

Bung kak cucrema nomynanui. Apeaibl BUIIOB. BHAbl M HX KU3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTH  TOBEAEHUS UM  MUTPALMA  KUBOTHBIX.
bronornueckrne MHBA3UH Yy>KEPOJTHBIX BUIOB

7.4

CooOmiectBa opraHu3MoB. buoneno3 u ero crTpykrypa. CBs3u MeXAy
opraHm3mMamMu B OWOIIEHO3e. DKOCHUCTeMa Kak OTKpbiTas cuctema (A.JDx.
Tencnu). DyHKIIMOHANBHBIE OJIOKH OPraHW3MOB B JKOCHUCTEME: MPOMYIEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHU. Tpodudeckue Lenu U CETH.
AlGuotnueckue 61moku 3kocucteM. [louBbl UM MBI B 3KocucTeMax. KpyroBopor
BCIIECTB U ITIOTOK DHCPIUH B OKOCHUCTEME.

OcCHOBHBIE TIOKa3aTeld dKOCUCTeMbl. bruoMacca M mpoayKius. DKOJIOTHYECKUE




NUPaMU/IbI YUCETl, 0MOMAaCChl U SHEPTHH.

HanpasieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB - cykueccuu. IlepBuunbie u
BTOPUYHBIE CYKIECCUM M UX MPUYUHBL. AHTPOIOTE€HHBbIE BO3ACHCTBUS Ha
cykueccun. KnumakcHoe cooOmiectBo.  buopasHooOpasue W THOJHOTa
KpPYroBOpOTa BEIIECTB - OCHOBA YCTOHYHMBOCTH COOOLIECTB.

[TpuponHble 3KOCUCTEMBI. AHTPONOIE€HHBIE 3KOCUCTEMBI. ATPOIKOCHUCTEMA.
ArpoueHo3. Pa3nuuuns Mexay aHTpOIOTNeHHBIMU U IPUPOIHBIMU SKOCUCTEMAMH.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'opockas ¢iiopa u
¢dayna. CunanTponu3zanus ropoackoi ¢aynsl. buonoruueckoe u X034HCTBEHHOE
3HaYCHHUE arpodKOCHCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHPOBAHUS
OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B 9KOCHCTEMAX.

IIepeHOC PHEPrUM U BELIECTB MEXKAY CMEKHBIMU IKOCUCTEMAMHU. Y CTOWYHUBOCTh
OpPraHM3MOB, TONMYJSANUM M SKOCHCTEM B YCIOBUSX €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX BO3JICUCTBUM

7.5

buocdepa - oOmeranerapHas o0oyiouka 3eMiH, TIE CYIIECTBYET HIIH
cymiectBoBana ku3Hb. Yuenue B. WM. Bepuaackoro o Oumocdepe. ObGnactu
o6uocgepsl u ee coctas. Kupoe BeriecTBo 6uochepsl U ero PyHKIIHH.
3aKOHOMEPHOCTH CyliecTBOBaHHA Ouocdepbl. OcoOeHHOCTH OHOchephl Kak
ro0anpHOM  3KOcHCTeMbl.  JIMHaMU4Yeckoe  paBHOBecMe B Ouocdepe.
KpyroBopotsl Bemects M OHOr€OXMMHYECKHE LHUKIBI (yriaepoja, asoTa).
PurmudHOCTS siBIIeHUI B Onocdepe.

3onanbHOCTh Ouochepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHJIPA,
XBOWHBIC JIeCa, CMEIIAHHBIC M HIMPOKOJMCTBEHHBIC Jieca, CTCNH, CaBaHHBbI,
NYCTBIHM, TPOIMMYECKUE Jieca, BBICOKOTOphbs. KiMMar, pacTUTEIbHBIA H
YKUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa U (QYHKIHS >KUBBIX CHUCTEM, OILCHKA MX PECYpCHOTO MOTEHIMANA U
OonocdepHbIX QYHKIHIA

7.6

DKOJIOrH4Yeckre KpU3uchl U UX NpUYMHBL. Bo3neiicTBue yenoBeka Ha Guocdepy.
3arpsi3HEHUE BO3AYIIHON cpenbl. OxpaHa Bo3Ayxa. 3arpsi3HEHUE BOTHOUM CpeIbl.
Oxpana BonHBIX pecypcoB. Paspymenue nousel. OXpaHa MOYBEHHBIX PECYPCOB.
M3meHenue knmMara.

AHTpONOreHHOe BO3JEHCTBHE HAa PACTUTENbHBIM M KUBOTHBIM Mup. OxpaHa
PacCTUTENBLHOTO M XUBOTHOrO Mupa. OCHOBHbBIE NPHUHIMIIBI OXpaHbl MPHPOJBI.
Kpacubie kauru. Oco6o oxpansiemble npupoasie Tepputopun (OOIIT).
boranuueckue caapl 1 300710rMUECKHUE MTAPKU.

OCHOBHBIE TPUHIMIBI YCTOHYMBOIO pa3BUTHs 4YENOBEYECTBA U IPUPOIBL.
PanvonanbHOe  mpUpOJONONB30BAaHME U COXpaHEHHE  OMOJIOTMYECKOTO
pa3zHooOpasus 3eMiu




