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Beinucka uz OOII COO

3.1.12. PaGouas nporpamma y4eoHoro npeamera «buosorus. Yriyo0JeHHbl YpOBeHb)» 1JIs1
oOyuaromuxcsa 10-11 kiaccon

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

Coaepixanue o0yueHust

10 xknace

Tema 1. Bnosorus 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 Ouonoruu B (OPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouosorued. 3HaueHHMe OMOJOTMM B IPAKTUYECKOH
JESTEIIbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, HPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JdemMoHcTpaumu:

MopTrperni: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V. apseii,
I'. Mengens, B. 1. Bepuanckuii, WU. I1. IlaBnos, . . Meunukos, H. 1. Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl W cxembl: «CBsi3b Ouonoruu ¢ JOpyruMH  Haykammy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. /KuBble cucTeMbl M UX H3yUYeHHE.

JKuBsble cucTteMbl Kak MpeaMeT n3ydeHus: onosnorur. CBONCTBA KUBBIX CUCTEM: €JMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTb W 1LIEJIOCTHOCTb, CIOKHOCTb U YHOPSAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAaMOOpPraHM3alys, CaMOBOCIIPOM3BEICHHE, Pa3ApPakKUMOCTh,
WU3MEHYUBOCTb, POCT U pa3BUTHE.

YPOBHHM OpraHu3allMd >KMBBIX CHUCTEM: MOJIEKYJISPHBIN, KIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. [Iporeccsl, NPOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBanusi Matepun. Hayku, n3ydaromye KuBble CUCTEMbI Ha pa3HbIX
YPOBHSIX OpPraHU3aLNH.

Nzyuenune xuBbix cucreM. Metonpl Ononornueckor Hayku. Habmromenue, nsmepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanus3. [loHsaTMe O 3aBUCMMONM M HE3aBHCHMOM
nepemenHoi. IlmanmpoBanue skcnepumenta. [locraHoBka u mpoBepka rumore3. Hynesas
runote3a. [loHsTHE BBIOOPKH U €€ 10CTOBepHOCTh. Pa3dpoc B Ononmornueckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysibTaToB. [IpHunHbBI MCKaXEHUsSI PE3yJbTaTOB AKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpauuu

Tabanubl m cxembl: «OCHOBHBIE MNPU3HAKU KHU3HW», «DBHOIOrMYECKHE CHCTEMBI»,
«CBONCTBA )KMBON MaTepun», «Y pOBHHM OPTaHU3ALMU KUBOU MPUPOIBI», «CTpoeHNEe )KUBOTHON
KkineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpraHOB  YEJIOBEYECKOTO  OpraHU3May,
«buoreorienosy», «buocdepay, «MeToabl H3ydSHHS] ) KUBOU MPUPOJIBI.

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

IIpakTnyeckas padora:

«Hcnonp3oBaHue pa3IMuHbIX METOJIOB MPU U3YUEHUU KUBBIX CUCTEM).

Tema 3. Buosorus Kierku.



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

Mertoapl MOJIEKYJISIPHOH H KIETOYHOM OHOJIOTMHM: MHKPOCKOMHMS, Xpomatorpadus,
anekTpodope3, METOA  MEYEHBIX aroMoB, auddepeHunanbHoe  HEHTpUDYTrUpOBaHHE,
KyJbTUBUPOBaHUE KJIETOK. V3ydeHue (UKCHUPOBAHHBIX KIETOK. ODJEKTPOHHAs MHKPOCKOIHS.
Kondokansaas Mukpockonus. ButanpHoe (MIPHKU3HEHHOE ) U3YYEHHE KIIETOK.

JdemoHcTpauuu

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

Taoaunbl U cxembl: «CBETOBOM MUKPOCKOI», «IJIEKTPOHHBIA MUKpOcKomy, «Mctopust
pa3BUTHUS METOJI0B MUKPOCKOITUI».

OOopynoBanme: CBETOBOM MMKPOCKOII, MUKPOIIPENAPAThl PACTUTEIBHBIX, JKUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora

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

Tema 4. XuMuveckasi OpraHu3anus KICTKH.

XHUMUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPaMUKPOJIEMEHTHI. Boaa u €€ poiib
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMosoruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KJIeTKU. buonornueckue nonumMepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mouiekyibl. IlepBuunas cTpykTypa Oenka, menTHIHAs
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue ¢pyHkiuu 6enxoB. [IpuoHsr.

VYrneBoabl. MoHOcaxapu/pl, Aucaxapujbl, OJUrocaxapuabl U nojucaxapuabl. OOmmii
IUIaH CTPOEHUs U (U3MKO-XMMHMUYECKHE CBOMcTBa yriieBojoB. buosornueckue ¢yHKIUN
YTJIEBOJIOB.

Jlumuaer.  [mapodunbHO-ruapodoOHBIE  cBolicTBa.  Kitaccudukammss — JTUNHAIOB.
Tpurnunepuabl, pochorunuabl, BOCKH, cTepouibl. bruonornyeckue ¢pynkunn munumoB. Oomme
CBOWCTBAa OHMOJOrMYECKMX MEeMOpaH - TEeKy4yecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
IOJIYIIPOHHUIIAEMOCTb.

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

Crtpoenue monekynbl AT®. Makpospruueckue cBsi3u B Mmojiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccraHoBieHHbIE TNEPEeHOCUMKHM, UX (QyHKIUM B Kiertke. [lpyrue
HYKJIe03uATpudochaTh (HTD). CexBeHHpPOBaHUE JHK. Meronasl T€HOMHUKH,
TPAHCKPUIITOMHUKH, IIPOTEOMHKHU.

CrpykrypHast Ouosiorus: OMOXMMHUYECKUE M OMOPU3NYECKHE UCCIIEOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTypbl OuOMOJIeKysl. MojenupoBaHue CTPYKTYpbl U (QYHKUIUH
OMOMOJIEKYN U UX KOMIUIEKCOB. KoMIbIOTEpHBIN AM3aliH U OPraHUYECKU CUHTE3 OMOMOJIEKYIT U
UX HEMPUPOJHBIX aHAJIOTOB.

JdemMoHcTpanuu

Ioprpersr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkusnc, P. ®panknun, @. Conrep,
C. IIpy3unep.

Juarpammbl:  «PacnpeleneHne XUMUYECKMX JJIEMEHTOB B HEXKUBOM IPHUPOIE»,
«Pacnipeenenue XUMUYECKUX 3JIEMEHTOB B )KMBOU MIPUPOJIEN.

Tabauubl u cxembl: «llepuonuueckas Tabiuia XMMUYECKHX 3J1€MEHTOB», «CTpoeHue
MOJIEKYJBl BOABI», «BemiectBa B cocTtaBe OpraHu3moB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYypbl OenKOBOW MOJNEKYIb», «CTpoeHHe MOJEKyd yriaeBofoB», «CTpoeHue MOJIEeKYI
munuaoBy, «HyknennoBeie Kucnote», «Ctpoenue monekyiasl ATD».

O0opynoBaHme: XUMUYeCKasi Iocy1a 1 000pyI0BaHuUE.

JlaGoparopHas padora

«Ob6Hapyx’eHHne OEJIKOB ¢ TOMOIIBI0 KAUeCTBEHHBIX PEAKLIU».

JlaGoparopHas padora



«MccnenoBaHne HYKJIEMHOBBIX  KHMCIOT, BBLACIEHHBIX U3 KIETOK  Pa3IU4HBIX
OpPraHU3MOB.

Tema 5. CTpoenne n pyHKIMHU KJIETKH.

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

CtpoeHue mpoOKapUOTHYECKOW KiIeTKu. Kierounas cTeHka OakTepuid W apXei.
Oco0eHHOCTH CTPOCHUs TeTepOoTpoHOI 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIETOK. MecTo u
pOJIb IPOKAPHOT B OMOLIEHO3AX.

Crpoenne 1 pyHKIMOHUPOBAHHUE SyKapHOTHUECKOH KieTku. [Ina3marnueckas memOpaHa
(mnasmanemma). CrTpykTypa IUIa3MaTudeckod MemOpaHnbl. TpaHcmopT BewiecTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (nuddy3us, obneruénHas nuddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [Tomynponuraemocts MemOpanbl. PaboTa
HATPHUI-KaJIMeBOro Hacoca. DHAOIMUTO3: MTUHOIUTO3, (parounTo3. Dk3ounTto3. Knerounas crenka.
CrpykTypa 1 GyHKIMH KJIETOYHOM CTEHKH pacTeHul, rpuooB.

Huronnaszma. Llutozonb. Llutockener. JlBuxenue uuroriazmbl. OpraHOMIBI KIIETKH.
OnHomMeMOpaHHBIC OpraHOMIBI KJICTKHU: 3HAoIazMarndeckas cetb (DIIC), anmapar [osbmku,
JU30COMBI, UX CTpoeHHE M (PYHKIUH. B3amMOCBSI3b OJHOMEMOpaHHBIX OPTraHOWOB KIIETKH.
Crpoenue rpaHylsipHOrO peTukyiyma. MexanusMm HampasieHuss OenxkoB B OIIC. Cunres
pactBopuMbIx  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHysspHBIN)
sH0IIa3MaTHUecKuil petukynyMm. CekpeTopHas QyHKuus annapata [onpmku. Moauduxanus
OenkoB B anmnapate ['onbaxu. CoptupoBka O6enkoB B annapate ['onbaxu. TpancnopT BeliecTs B
KJeTke. Bakyonu pactutenbHbIX KieTok. Kiterounslii cok. Typrop.

[loniyaBTOHOMHBIE OpraHOMbl KJIETKH: MUTOXOHJpHUM, IulacTuabl. IIpoucxoxneHue
muToxoHpuil u mactun. Cumbuorenes (K. C. Mepexkosckuii, JI. Maprymnuc). Ctpoenue u
GYyHKIMM MHUTOXOHApUH u 1acTul. llepBuuHble, BTOpUYHBIE U CIIOXHBIE ILIACTH[BI
(OTOCHHTE3UPYIOIUX 3YKapuOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTBI ~ BBICHIMX
pacTeHuM.

HememOpannsbie opranonisl kinetku CTtpoeHne U QyHKIMM HEMEMOpPaHHBIX OPraHOMJIOB
kiaetkn. PubGocomblr.  IIpomexyrounble  QuiuamMeHTh. MHKpOQHIAMEHTBL. AKTHHOBBIC
MUKpOGUIaMeHTbl. MpllIeyHble KIETKU. AKTHHOBbIE KOMIIOHEHTHl HEMBIIIEYHBIX KIIETOK.
MuxkpotpyOouku. Kinerounsiii mneHtp. CTpoeHHE U JBUKEHHE IKIYTUKOB M PECHUYEK.
MuxkpoTpy6ouku nutoriasMel. Llentpuons. benku, accounnpoBaHHble ¢ MUKpOGHIaMEHTaMU U
MUKpOTpyOoukamu. MoTopHbIE OEIKH.

SAnpo. O6on0uka sapa, XPOMaTHH, KapuoIjiazMma, SAPBIIIKH, UX CTPOEHHE M (DYHKIIMH.
SAnepHslii 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE pacmonokKeHHEe XPOMOCOM B HMHTep(ha3HOM
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. Mepexkosckuii, JI. Maprynuc.

Tabanubr 1 cxembl: «CTpoeHHE SyKapuOTHUYECKOM KIETKW», «CTpoeHHe >KUBOTHOMU
KJIeTKn», «CTpoeHue pacTUTENbHON KileTkn», «CTpoeHre MUTOXOHIAPUMNY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKHY.

Oo0opynoBaHue: CBETOBOM MHKPOCKOII, MUKPONPENAPAThl PACTUTENbHBIX, JKUBOTHBIX
KJIETOK, MUKPOTIpenaparbl 0aKTepUaIbHbIX KIETOK.

JlabGoparopHas pabdora

«M3yueHne cTpoeHus KJIETOK Pa3IndHbIX OPraHU3MOB.

IIpakTHyeckas padora

«M3ydyeHue cBOMCTB KIETOYHOI MEMOpaHbI».

JlabGoparopHas pabdora

«MccnenoBanue mia3Moian3a 1 Iemia3MoiIn3a B PACTUTENBHBIX KIETKAX ).

IIpakTHyeckas padora

«M3yueHne NBUKEHUS LIUTOILIA3MBbl B PACTUTEIBHBIX KJIETKAX)».

Tema 6. O0MeH BelecTB U MpeBpallieHHe JHEPIUU B KJIEeTKe.



AcCCUMMIISIIMS M TUCCUMWISILIAA - JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIeCTB:
aBTOTpO(HBI U  reTepoTpodHBIA. YyacTue KuUCIOpoga B  OOMEHHBIX  IIPOIIECCaX.
Ounepreruyeckoe oOecrieueHne kieTku: mpeBpamieHne AT® B 0OMEHHBIX THpoleccax.
depMEHTATUBHBIN XapakTep peaklHii KIETOYHOro Mmeradonn3ma. DepMEeHTBI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentsl. Otianuusi (pepMEHTOB OT HEOPraHUYECKHX
KaTain3atopoB.  benku-aktuBatoppl W OEIKU-MHTMOUTOPHL.  3aBUCHUMOCTb  CKOPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT PA3IMYHBIX (PaKTOPOB.

[lepBHUYHBIl CHHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. POTOCHMHTE3. AHOKCUIE€HHBIH U
OKCHreHHbI (oTocuHTe3 Yy Oakrepuil. CBeTocoOuparolmIye MUTMEHTHI M MUTMEHTHI
peakuuoHHOro neHtpa. Ponb xyopomiactoB B npornecce gorocunTe3a. CBeToBas M TeMHOBas
¢aszer. Portonsixanue, C3-, C4- u CAM-tunsl gorocuntesa. [IpoaykTuBHOCTE (HOTOCHHTE3A.
BnusiHue pa3nuuHbIX GakTOpoOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpasme  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPH(PHIUPYIOIINE
OaxTepuu, xKene300aKkTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHUE XEMOCHHTE3a.

AmnaspoOHbIe opranu3mbl. Bunel 6poskenus. [IpoaykTsl OpoXeHHS U MX HCIIOJIB30BaHHE
YeJI0OBEKOM. AHa’pOOHbIE MHUKPOOPIaHU3MbI KakK OOBEKTbl OMOTEXHOJIOTMM U BO30YAUTEIH
Ooe3HEH.

AspoOHbIE OpraHu3Mbl. JTanbl 3Heprerudyeckoro obmena. [loAroToBUTENbHBIN 3TaIl.
['mukonm3 - 6ECKUCIOPOAHOE PACIIETICHHE TITFOKO3bI.

buonoruueckoe okuciIeHUE, WK KJIETOUYHOE JbIXxaHue. Pojlb MUTOXOHIpUN B Ipoueccax
Oouonornyeckoro okucieHus. lluknmyeckne peakuuu. OxucauTenbHOE (GochOopuIMpOBaHHE.
DOHeprus MmeMOpaHHoro rpagueHTa npotoHoB. Cunre3 AT®: pabora nporonHoi AT®-CHHTA3HI.
[IpeumymectBa a’poOHOro Myt OOMEHa BEIIECTB Tepen aHad’poOHBIM. (P(HEeKTUBHOCTH
SHEPreTU4ecKoro oOMeHa.

JdemMoHcTpauuu

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

Tabauubl U cxembl: «DoTocUHTE3», «DHEpreTUdeckuii oOMen», «buocunTe3 Oenkay,
«Ctpoenue pepmMeHnTay, «XeMOCHHTES.

ObopynoBaHue: CBETOBOW MUKPOCKOII, 000OPYAOBaHHUE Il PUTOTOBICHUS MOCTOSIHHBIX
Y BPEMEHHBIX MUKPOIIpENapaToB.

JlabopaTopnasi padora

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

JlabopaTopHas padora

«M3ydyenue (QpepMEHTATUBHOIO PACIICIUICHHs MEPOKCHJIa BOJOPOJA B PACTUTENIBHBIX U
KUBOTHBIX KJIETKAX).

JlabopaTopnasi padora

«CpaBHEHHE IPOLECCOB (POTOCUHTE3a U XEMOCUHTE3A.

JlabopaTopnasi padora

«CpaBHEHHE IPOLIECCOB OPOKEHUS U IBIXAHUS».

Tema 7. HacaeacrBennas nHGOpMAnMs M peaJn3anus e¢ B KJIeTKe.

Peakuuu matpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLMSIX MAaTPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM uWHGpopMmauuu. ['eHeTHyeckwil KoJ, €ro CBOcTBa.
Tpanckpunuusa - marpuunblii cuaTe3 PHK. [IpuHIMNBI TpaHCKpUIIIMK: KOMIUIEMEHTApPHOCTb,
aHTUIApaIEIbHOCTh, acuMMeTpuuHocTh. Co3peBanue marpuuHblx PHK B sykapmornueckoit
xietke. Hexkopupyromue 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 T'eHOB. OpraHusanus reHoMa y IpoKapuoT 1
9yKapuoT. Perynsiusi akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). MounekynsipHble MEXaHU3Mbl 3KCIIPECCUU T'€HOB y JYKapHoT. Poib XpomaruHa B
perynauuu paboTsl TeHOB. Peryinsnns 0OMEHHBIX IpoleccoB B kieTke. KieTounslil romeocTtas.

Bupycsl - HekineTouHble (GOPMBI )KU3HU U o0nUratHele napazuthl. CTpOEHUE MPOCTHIX U
CJIOKHBIX BHPYCOB, peTpoBUpYycoB, Oaktepuodaros. Xuzuennsi mukn JIHK-comeprkammx



BupycoB, PHK-conepxamux BupycoB, 6akrepuodaroB. OOpaTHasi TpaHCKPHIILUS, PEeBEpTa3a,
MHTErpasa.

BupycHble 3aboneBaHusl ueloBeKa, JKUBOTHBIX, pactenuit. CIINJ, COVID-19,
COLMAJIbHBIE U METULIMHCKHE TPOOIEMBI.

buonndpopmaTrka: uHTErpanus U aHainu3 OoybIIMX MaccuBoOB («bigdata») cTpykrypHbIX
Ouonornyeckux nAaHHblX. HaHorexHosoruum B Ouosiorum u mepuiuse. lIporpamMmupyembie
¢ynkumu 6enkoB. CriocoObl JOCTaBKH JIEKAPCTB.

JdemoHcTpauuu

Hoptpersi: H. K. Konsuos, . . iBanoBcKui.

Tabauubl u cxembl: «buocuHTe3 Oenka», «[eHernueckuii kKoa», «BupyCh,
«baxrepuodaru».

IIpakTuyeckas padora

«Co31anne MoJIeNy BUpycay.

Tema 8. 7/ Ku3HeHHBIN UK KJIETKH.

Krnerounsnii mukn, ero mepuonsl W peryisius. Uatepdaza m muto3. OcoOeHHOCTH
npoleccoB, nporexarouux B untepgase. Iloaroroska kierku k aenenuto. Ilpecunrerndeckuit
(TOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOJIBI
uHTep(ha3bl.

Marpuunsii  cuare3 JHK - pemmumkamusa.  Ilpuamuner  perumkanmu — JJHK:
KOMIUIEMEHTApHOCTh,  ITOJIYKOHCEPBATUBHBI  CHHTE3, aHTUIAPAJUIENBHOCTh. MexaHusm
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoM. Temomepsl u  Tegomepasa.
XpOMOCOMHBIM HAabOp KIETKU - KapuoTul. [IUMIouAHbI M ramjougHblii HaOOpBl XPOMOCOM.
I'omonornynsie XxpoMocomel. [10710BbIE XPOMOCOMBI.

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

Perynauuss mMuTOTHYECKOro HMKJIA KieTKd. [Iporpammupyemas kierouHass rubenb -
arormnTo3.

Knerounoe  a1apo,  XpomMocoMmbl,  (DYHKIMOHQJIbHAs  T€HOMHKA.  MeXaHHU3MbI
npoiudepanuu, muddepeHpoBkn, crapeHus u rubOemn kietok. «l{udposas kierkay —
O6ronHpopMaTuUecKue MOAEIN (PYHKIIMOHUPOBAHUS KIETKH.

JdemMoHcTpauuu

Tabanubl n cxembl: «OKH3HEHHBIN LUK KIETKH», «MuUTO3», «CTpPOEHHE XPOMOCOMY,
«Permmkanus JTHK».

O0opynoBanme: cBETOBOM MHKPOCKOII, MUKpOIIpenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa
JTyKay.

JlabopaTopnasi padora

«M3yueHne XpoMOCOM Ha rOTOBBIX MUKpOIpEnapaTax.

JlabopaTopnasi padora

«Habmronenne MMTO3a B KIETKaXx KOHYMKA KOpElIKa Jyka (Ha TOTOBBIX
MHUKpOIpenapaTax)».

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB.

buonoruueckoe  pasHooOpasue  opraHu3MoB. OJHOKJIETOYHBIE, KOJOHHUAJIBHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U KU3HEAEATEIIbHOCTH OJJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHBIE BOJIOPOCIHIH, Ipyrue NpoTUCThl. KonoHnanbHbie
OpraHU3MBl.

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

Tkanu pacrenuit. Tumpl pacTUTENbHBIX TKaHeH: oOpa3oBaTenbHas, MOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, (PYHKIUH M pacloNoXeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX U 4ejoBeKa. THIBI JKMBOTHBIX TKaHEH: OSNMTEIUANIbHASA,
COEIMHUTENIbHASA, MbllIeuHasi, HepBHasi. OCOOEHHOCTH CTpOeHUs, (PYHKUUN M PacHOJIOKEHUs
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 pacrennil. CkeneTrbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIi 1 BHYTpeHHH ckesieT. CTpOEHUE U TUIIbI COCTMHEHUS
KOCTEH.

JIBukeHne OpraHu3moB. JIBuKeHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUTHOE,
JKI'YTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIIETOYHBIX PACTCHUMH: TPONHU3MbI M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

[Iuranue opranusmos. llornomenne BOabl, YIJIEKMCIOIO ra3a U MUHEPAIbHBIX BEILIECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTpPUIIONIOCTHOE M BHYTPUKIIETOYHOE IMILEBAPCHHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTHAENbI MUILEBAPUTENBHOTO Tpakrta. llumeBapurenbHble
’kenesbl. [InimeBapuTenbHas cucTeMa 4eI0BeKa.

Jpixanue opraHusmoB. Jlpixanue pacteHuit. Jlpixanue >KMBOTHBIX. uddysus razos
gyepe3 IMOBEPXHOCTh KieTku. KokHoe nbixanue. JlpIxarenbHas MOBEPXHOCTh. JKabepHoe U
NEroyHoe JpIXaHue. JIpIxaHWe ITO3BOHOYHBIX JKMBOTHBIX M 4YEJOBEKA. OBOJIIOLIUOHHOE
YCIIOKHEHUE CTPOCHUS JIETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas CUCTEMa YeJIOBEKA.
MexaHu3M BEHTWISLUY JIETKUX Y NTHUI] U MIIEKONUTAarouX. Perynsauus npixanus. JlpIxaTenbHble
00BEMBL.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpTHBIE cHUCTeMbl pacTeHuid. TpaHcrnopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Ceplle, KPOBEHOCHbIE cCOCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXKHEHMSI ~ CTPOEHUSI  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenne y opraHusMoB. Belgenenue y pacreHuid. BwlaeneHue 'y KHBOTHBIX.
Cokpatutenbupie Bakyonu. Opranbsl BblfeneHusa. DuibTpanus, cekpenuss U oOpaTHOE
BCaChIBaHME KaK MEXaHU3Mbl pabOThl OPraHoB BbleNIeHUs. CBsA3b MOJOCTU TeJla ¢ KPOBEHOCHOM
Y BBIIETUTEIBHOM cUCTEMaMU. BplieneHue y MO3BOHOYHBIX KUBOTHBIX M 4YesioBeka. [loukwm.
Crpoenne u pyHKkunoHupoBanue HeppoHa. OOpazoBaHrE MOYH y YETIOBEKA.

3ammTa y OpraHu3MoOB. 3allluTa Y OJHOKIJIETOUHBIX OpraHu3moB. Cropel OakTepuil u
LUCTBI MPOCTEUIINX. 3alIiTa y MHOTOKJIETOUHbIX pacteHuil. Kyrtukyna. Cpencrsa naccCuBHOM U
XUMUYECKOH 3a1UThl. DUTOHUUBI.

3amuTa y MHOIOKJIETOYHBIX KHUBOTHBIX. [IOKpOBBI M HMX NpOM3BOAHBIC. 3aliura
opranu3sMa oOT Oone3Heil. MMmyHHas cuctema uenoBeka. KIETOYHBIW M TyMOpPaJbHBIH
UMMYHUTET. BpoxkaEHHBIN U IpHOOpETEHHBIN cieMPpUUecKrii UMMYHHUTET. Teopus KJIOHaIbHO-
cenektuBHoro ummynuteta (I1. Dpnux, @. M. bepuet, C. Tonerasa). BocranurensHble OTBETHI
opranu3MoB. Poib BpoXIEHHOT0 UNMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxxumocte M perynsiuus y OpraHu3mMoB. Pa3gpakumMocTh y OJHOKIIETOYHBIX
oprann3moB. Takcucel. PazgpaxxumocTs U peryisnus y pacTeHuil. PocToBble BemecTsa U HX
3HA4YCHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHbIX. HepBHast cucrema u eé
OTJEeNbl. ODBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KUBOTHBIX. OTaemnsl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexropnas nyra. besycinoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHas perynsuus M SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4enoBeka. JKenessl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelcTBHE TOpPMOHOB. B3anMMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTeM. [ mmoramamo-runoduszapHas cucrema.

JdemMoHcTpanuu

Hoptper: N. I1. ITaBnos.

Tabanubl n cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOAOPOCIHY,
«bakrepun», «lIpocreitmme», «Opranbl IBETKOBBIX pacTeHui», «CUCTeMbl OpPraHoB
MO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee CTpoeHue HaceKoMbIX», «TkaHuU pacTeHHil»,
«KopueBsie cuctembl», «Ctpoenme ctebnsn», «CTpoeHHe IHCTOBON TIAaCTHHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxka», «Mplmeynas cucremay,
«BpiienurensHas cucremay, «HJIOKpUHHAA cuctemay, «CTpoeHue MbIiby, «MMyHUTETY,
«KumeynomnonoctHeie», «Cxema muUTaHUs pacTeHuin», «KpoBEeHOCHbIE CHUCTEMBI NMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHe IUIaHapun», «BHyTpeHHEee CTpOEHHUE A0XKAEBOIO



yepBsi», «HepBHast cucrema pwi6», «HepBHast cucrema nsarymku», «HepBHas cucrema
npecMmelkaromuxcs», «HepBHasg cucrema nTuny», «HepBHas cuctemMa MIIEKOIMUTAIOLIUX,
«HepsHas cucrema uenoBekay, «Peduekcy.

OobopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENApaThl OJHOKIECTOYHBIX OPTaHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKHUBbIE
9K3EMILIAPBl KOMHATHBIX PAaCTEHH, repOapuu pacTeHU pa3HbIX OTAENIOB, BJIaKHbIE Iperaparhbl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIUN OECTIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeNIOBEKa,
o0opynoBaHue [ JEMOHCTpAllMd [OYBEHHOIO U BO3AYIIHOTO MHTAHUA PACTEHUH,
pacuierieHus Kpaxmaina u  OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpyIOBaHUE IS
JIEMOHCTPALIMH ONBITOB IO MU3MEPEHHIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBUKEHUM, MOJIETIN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlabGoparopHasi pabdora

«M3ydyeHne TKaHel paCTCHUN».

JlaGoparopHasi pabdora

«M3ydyeHne TKaHEeH KUBOTHBIX».

JlabGoparopHasi pabdora

«M3yueHne opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPraHNU3MOB.

@opMbI pa3MHOKEHHUS OpPraHM3MOB: Oecrioyioe (BKJIOYash BEreTaTHBHOE) M IOJIOBOE.
Buer 6ecrnionioro pa3MHOKEHHUS: MOYKOBAHUE, CIIOPYJISAIUS, PparMeHTalus, KIOHUPOBAHHE.

[TonoBoe pasmHoxkeHue. IlomoBele kieTku, wiau ramerel. Meio3. Craauu Mmeiiosa.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornueckuii cMbIcin Melo03a U MOJIOBOT'O
npouecca. Melo3 U ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe paszputve. [‘ameroreHe3 y KUBOTHBIX. llojoBble —kene3bl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KIieTOK. CriepmaTorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

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

WuauBuayanbHOE pa3BUTUE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS - HayKa O Pa3BUTHU
opranu3MoB. MopdoreHes - oJjHa U3 TNIaBHBIX MpodieM sMOpuonoruu. Konuemnmus MopdoreHoB
u Mojenu Mopdoreresa. Ctajauu SMOpUOTEHE3a KUBOTHBIX (Ha TpUMeEpe JATYIIKH). [Ipobenue.
Tunsl npobnenus. JleTepMUHUPOBAaHHOE W HEIEPMUHUPOBAHHOE JpobneHue. bmactyna, TUIbI
6nactyn. OcoOeHHOCTH APOOJEHUS MIIEKONUTAIOMINUX. 3apObIINIEBbIEe JIUCTKU (racTpyJsius).
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 OKPYKAIOILIEH CPEIbI.

Poct u pasButHe XuBOTHBIX. [locTamOpuoHanbHblii nepuoa. Ilpsimoe u Hempsmoe
pasButue. PaszButne ¢ meramopdo30M y OECMO3BOHOUYHBIX W TIO3BOHOYHBIX JKUBOTHBIX.
bronoruueckoe 3HaueHUE MPSIMOTO M HENPSIMOIO PA3BUTHUSA, UX PACIPOCTPAHEHHE B IPUPOJE.
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 pacteHuid. 'ametodut m cnopodut. Meio3 B XKH3HEHHOM
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.

MexaHU3MBI PETYJISALUN OHTOTE€HE3a Y PACTEHUI U dKUBOTHBIX.

JdemMoHcTpauuu

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

Tabauubl U cxembl: «BereraTnBHOE pa3MHOKEHUEY, « TUTIBI OECTIONOTO PAa3MHOKEHUS,
«Pa3MHOXeHHE XJIaMHIOMOHaAb», «Pa3MHOXeHue »HBIUIEHBI», «Pa3MHOXEHHE THUIPBIY,
«Meito3», «Xpomocombly, «[amerorene3», «CTpoeHHE SUIEKICTKH € CIIEPMATO30Haa,
«OcHOBHBIE cTaauu OHTOreHesza», «lIpsmoe u Hempsmoe pasButue», «Pa3BuTHE MalCKOro
Kykay, «Pa3Butue capanumny, «Pa3Butue narymkun», «JIBoifHOe OmIo10TBOpEHHE Y IIBETKOBBIX
pacteHni», «CTpoeHHE CeMSH OJHOAOJIBHBIX M JIBYAOJIBHBIX PACTEHUN», «OKM3HEHHBIM LIMKII



MOpPCKOM  KamycTbl», <«OKu3HeHHbIH 1UKI Mxay, <OKU3HEHHBIH 1UKI MNaropOTHUKAY,
«KU3HEHHEIN IUKJI COCHEI».

OOopynoBanme:  CBETOBOM ~ MMKPOCKOI,  MHUKpONpENaparbl  SIMIEKIETOK U
CIIEPMAaTO30MI0B, MOJENb «LIMKI pa3BUTHA JATYILIKH.

JlabopaTopnasi pabora «l3yueHue CTpPOEHHs TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTnyeckas padora

«BplIsABIIEHNE IPU3HAKOB CXOJICTBA 3aPOJBIIIEH TO3BOHOYHBIX KMBOTHBIX .

JlabopaTopnasi pabora

«CTpoeHME OpPraHOB Pa3MHOXKECHHUS BBICIIIUX PACTEHUI».

Tema 11. I'eHeTnKa - HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYHBOCTH 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.
Komnbmona, H. M. BaBunosa, A. H. benozepckoro, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.

OCHOBHBIE TCHETUYECKUE NTOHATUS U CUMBOJIBL. [ 'OMOJIOTHYHBIE XPOMOCOMBI, AJIJICJIBHBIE
IEHbl, aJbTEPHATUBHBIE INPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN IPU3HAK, TOMO3UIOTA,
reTepo3UroTa, YUCTasl JIMHUS, TUOpUAbI, reHOTUN, (QeHoTur. OCHOBHBIE METOJbl TE€HETHKH:
rHOPHIONOTHYECKUH, IUTOIOTMYECKHII, MOJICKYISIPHO-TEHETUIECKUN.

JdeMoHcTpamun

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

Tabaunusbl U cxembl: «MeToabl TeHETUKNY, «CXEMBbI CKPELLIUBAHUS».

JlabGoparopHnasi pabdora

«/Ipo3oduna kak 00BEKT T€HETUYECKUX HUCCIIEJOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH.

Monorubpunnoe ckpemuBanue. llepBeiii 3akoH MeHzens - 3aKOH €IMHOOOpasus
ruOpus1oB nepBoro mnokosieHus. IlpaBuno nomunupoBanus. Bropoil 3akoH Menzenst - 3akoH
paciiernaeHus: npu3HakoB. L{uTogornueckre 0CHOBbI MOHOTHOPUIHOTO CKpelrBanud. ['unoresa
YUCTOTBI FaMeT.

AHanmusupyromee — ckpemuBaHue.  IIpoMexyTOUHBI ~ XapakTep  HAacCJeIOBAHMS.
Pacmienyienne npu3HaKkoB MPU HETIOJHOM JIOMUHUPOBAaHUU.

JurnbpunHoe ckpemmuBaHue. Tpetuil 3akoH Menzaens - 3aKOH HE3aBHUCHMOIO
HacJieI0BaHMs TPU3HAKOB. [{UToMOrH4Yeckrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CuennieHHoe HacienoBaHue npusHakoB. Paboter T. Moprana. CuersieHHOe
HAacJIEJOBAaHWE TE€HOB, HApYyLIEHUE CLEIUICHWS MEXAYy Te€HaMu. XPpOMOCOMHAs Teopus
HACJIEICTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIM MEXAaHM3M ONpPEIENICHUS I0JIa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanne npu3HaKkoB, CHEIVIEHHBIX € TIOJIOM.

l'enoTun kak nenoctHas cucrema. [lneroTponusi — MHOXKECTBEHHOE JIEWCTBHE TEHA.
MHoxecTBEHHBIH ayulenu3M. B3auMmoneicTBue HeaUIeNbHBIX T'eHOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonumepus.

I'eneTnyeckuil KOHTPOJIb DPAa3BUTUS DPACTEHUM, JKUBOTHBIX M YEJIOBEKAa, a TaKkKe
(GU3MONOrMYecKUX TPOIECCOB, TOBEIEHHUS W KOTHUTHUBHBIX (yHKUuH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOI€He3a, MEXaHU3Mbl B3aMMOJACUCTBHS «XO35IMH — IMapa3sUT» U «XO35IMH —
MUKpoOnomy». ['eHeTHuecKkre acreKThl KOHTPOJIS U M3MEHEHUS HAacJeICTBEHHOM nHpopMaluu B
MIOKOJIEHUSX KJIIETOK M OPraHU3MOB.

JdemMoHcTpauuu

Moprpersi: I'. Mennens, T. Moprasn.

Taoaunubl u cxembl: «IlepBbiii 1 BTOpoil 3akoHbI Mennensa», «Tpetuiil 3akoH Menaens»,
«AHanmuzupymollee ckpeniuBanuey, «Henomnoe nomuaupoBanuey, «CLeIIEHHOE HACIEA0BaHNue
PU3HAKOB y Apo3oduibl», «I'eHeTuka nonay, «Kapuorumn yenosekay», «Kapuotun apo3opuisy,
«Kapuotun nruus», «MHOXKECTBEHHBIHN ajulenu3M», «B3anumoaeiicTBiue reHoB».

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: «Jpozodwuiay.

IIpakTnyeckas padora

«M3ydenne pe3yapTaToB MOHOTHOPHIHOTO CKPEIIUBAHUS Y IPO30(PHITBI.

IIpakTHyeckas pabora

«M3ydeHne pe3yabTaToB AUTHOPUIHOTO CKPEIIMBAHUS Y IPO30QUITBI.

Tema 13. 3akoHOMepHOCTH U3MEHYHMBOCTH.

B3aumopeiictBue renotuna u cpeapl npu (GopmupoBaHuu (eHoruna. M3MEeHIMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHbIE NpPHU3HAKU. BuIbl  HU3MEHYMBOCTH:
HEHACJEICTBEHHAs U HACJIeICTBEHHAS.

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

I'enoTnnnueckass n3MEeHYMBOCTh. CBOMCTBA T'€HOTHIIMYECKOM HM3MEHYMBOCTH. Bubl
TeHOTUITUYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

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

MytarmonHasi U3MEHYMBOCTh. Bujbpl MyTtanuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHEIE.
CHoHTaHHbIE W WHAYLUPOBaHHbIE MYyTallUU. SIEepHBIE M IUTOILIa3MaTHYECKHUE 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). BHesnepHas M3MEHYMBOCTH M
HACJICICTBEHHOCTb.

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

JdemMoHcTpauuu

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

Tabauubl U cxeMbl: «Buabpl M3MEHUHMBOCTHY, «MOAH(PUKAIMOHHAS H3MCHUYHUBOCTH Y,
«KoMOMHATUBHAs  H3MEHYHMBOCTD), «Metio3y, «O1m10I0TBOPEHUEY, «I'eHeTnueckue
3a00JieBaHUs yesloBeKa», «Buapl MyTaruii».

OOopynoBanme: xuBble U repOapHbIe SK3EMIUIAPHl KOMHATHBIX PACTEHHUH, PUCYHKHU
(otorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora

«MccnenoBanue 3aKOHOMEPHOCTEW MOAM(PUKAIMOHHOW wu3MeHYuBOCTH. [locTpoeHue
BAPUALIMOHHOTO Psi/1a ¥ BAPUALIUOHHON KPUBOI».

IIpakTHyeckas padora

«Mytanuu y 1po30(}uiiel (Ha TOTOBBIX MUKPOIIpEnaparTax)m».

Tema 14. I'eHeTHKA Ye/IOBEKA.

Kapuotun uenoBeka. MexayHapo/iHas mporpamMma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
Metoapl U3ydeHHUs] TEHETUKU YEJIOBEKA: T€HEATOTHYeCKU, OMM3HEIOBBINA, ITUTOTCHETUYECKHM,
NONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYIsipHO-reHeTnueckuili. COBpPEMEHHOE Ompe/esieHue
T€HOTHUIIA: TOJHOT€HOMHOE CEKBEHHPOBAHWE, T'€HOTUIMPOBAHHWE, B TOM YHCIIE C MOMOIIBIO
[T[[P-ananu3a. HacnenctBeHHble 3aboieBaHusi uyenoBeka. ['€HHbIE U XPOMOCOMHBIE OOJE3HU
YyeJoBeKa. Bone3Hu ¢ HacIeICTBEHHOW MPepacloioKeHHOCThIO. 3HAY€HUE MEIMIIUMHCKOMN
TeHETUKU B TPEIOTBPALICHUH W JIEYCHHMH TEeHEeTHYeCKUX 3a0o0NieBaHUM uenoBeka. Menuko-
TEHETHYECKOE KOHCYJbTUpOoBaHUE. CTBOJIOBbIE KJIETKH. [IOHATHE «T€HETUYECKOTO TIpy3ar.
DTHUYECKUE acTIeKThl UCCIEAOBAHNUN B 00JIACTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['eneTnveckue (akTOpbl MOBHIIICHHOW YYBCTBUTEIBLHOCTH YEJIOBEKa K (PU3WUYECKOMY H
XUMHUYECKOMY 3arps3HEHUI0 OKpYKawlled cpeabl. ['eHeTnueckas MpeapacrnoaoKeHHOCTh
YeJI0BEKa K IaTOJIOTHSIM.

JdemMoHcTpanuu

Taoaunbl U cxembl: «Kapuotun yenoBeka», «MeToabl U3YYEHUSI TEHETUKU YEIOBEKaY,
«["eHeTnueckue 3a00I€BaHUS YETIOBEKA Y.

IIpakTHyeckas padora

«CocTaBiieHHE U aHAJIU3 POJOCIOBHON».



Tema 15. Cenekunsi OpraHu3mMoB.

JlomecTukanuss M ceneKknusa. 3apOoKICHHE CENeKIUMU U JoMecTukanuu. Yuenue H. U.
Bagunosa o LleHTpax MpouCXOXKACHUSI 1 MHOT000pa3us KyJabTYPHBIX pacTeHuil. Ponb ceneximun
B CO3JJaHMM COPTOB pACTEHUH H TOpoa KMBOTHbIX. CopT, mnopoja, IITaMM. 3aKOH
TOMOJIOTHYECKUX PSAIOB B HACIEACTBEHHOM m3MeHunBocTH H. M. BaBuiosa, ero sHauenue ais
CEJIEKIIMOHHOM paboTHI.

Mertoabl  ceneKIMOHHOM  paboTel.  McKkyccTBeHHBIH — OTOOp:  MAaccoBbld U
WHIUBHUIYAJIbHBIA. JTalbl KOMOWHAITMOHHOW CeNEKIUU. VcnbplTaHWMe MPOM3BOIUTENCH 110
noroMctBy. OTOOp MO TEHOTHIy C TOMOIIBIO OLIEHKHM (EHOTHIAa MOTOMCTBA M OTOOp IO
FEeHOTHUITY ¢ ToMonIksto aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENIeKIMOHHOW paboThl. PagwanuoHHbBIi U
XUMHUYECKHM MyTareHe3 Kak MCTOYHMK MYyTalMid y KyJbTypHbIX (OpM OpraHu3MOB.
Hcnonp30BaHWEe T'€HOMHOIO PENAKTUPOBAaHMS M MeToAoB pekomMOuHaHTHbIX JIHK s
MOJIy4EHUSI UCXOJTHOTO MaTepHraia Jisl CEJIEKLUU.

[lonyyenne monuruionoB. BryTtpuBumoBas rulpumusanus. brimszkopoacTtBeHHOe
CKpellrMBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpelirBaHue, Win ayrOpuauHr. ['etepo3uc u
ero mnpuuyuHbl. Mcmonb3oBanue rerepozuca B ceneknuu. OtnanéHHas TUOpUAM3ALINAL
[Ipeogonenune Oecruiogusi MEXBHAOBBIX THOpUAOB. JIOCTHMXKEHHS CENeKIMU PAcTeHHd U
JKUBOTHBIX. «3€1EHASI PEBOJIIOLIMSI.

CoxpaHeHHe M M3y4YEHHE IN€HETUYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUN M MX JUKHUX
poanyel s CO3AaHUs HOBBIX COPTOB U THOPHJIOB CEJIbCKOXO03SMCTBEHHBIX KyNIbTyp. M3yuenue,
COXpaHEHHE U  YIPABIEHUE TIE€HETUYECKMMH pECypCcaMH  CEIbCKOXO3SMCTBEHHBIX U
IIPOMBICJIOBBIX JKMBOTHBIX B LEIAX YJIYy4YLIEHUS CYIIECTBYIOIIMX M CO3JaHUs HOBBIX IOPOJ,
JUHUA W KpPOCCOB, B TOM YHCIE€ C MPUMEHEHUEM COBPEMEHHBIX METOJOB HAayYHBIX
WCCJIEI0BAHNM, IEPEOBBIX UJEH U NEPCIEKTUBHBIX TEXHOIOTUH.

JdeMoHcTpamun

Hoprpersi: H. . Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykbsauenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabamubl m  cxembl: «LeHTpBl NPOUCXOXKIEHUS M MHOTooOpasusi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX pSAJ0B B HACIECICTBEHHOW H3MEHUYHUBOCTH», «MeTomsbl
cestekiuny, «Otaanénnas rudpunuzauus», «MyrareHes».

JlabopaTopnasi padora

«M3y4eHne cOpTOB KYJIBTYPHBIX PACTEHUH U MIOPOJI JOMAIIHUX KUBOTHBIX ).

JlabopaTopnasi padora

«M3y4eHre METOIOB CEIEKIIUHA PACTEHUI».

IIpakTnyeckas padora

«IIprBUBKa pacTEHUN».

Jdkckypeust «OCHOBHBIE METOABI U JJOCTH)KEHUS CENIEKIUU PACTEHUH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIH YYacTOK, B TEIJIUYHOE
XO035ICTBO, B JIaOOPATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJI0TUsI U CHHTeTHYeCKasi 0M0J10THS.

OOBeKThl, HUCMONb3yeMble B OMOTEXHOJOTMM, - KJIETOYHBIE W TKaHEBbIE KYJBTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKa. TpaaullmoHHas OWOTEXHOJOrus: XJjeOoreueHue,
NOJy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouosorndeckuit cuute3. OOBEKThI
MUKpPOOHOJIOTHYECKUX TexHoIorui. [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 mnxenepus. Meroasl KyabTypbl KJIETOK U TKaHEW PAaCTEHUN M >KMBOTHBIX.
Kpunobanku. ComaTuueckass ruOpuau3anmus U comaTtudeckuid smOpuoreHes. Vcmosib3zoBaHue
TarionJI0B B celeKuMu pacteHui. [lomydyeHne MOHOKIIOHAJNBHBIX aHTUTEN. lcnosb3oBaHue
MOHOKJIOHAJIBHBIX U MOJUKIOHAIBHBIX AHTUTEN B MeAULIMHE. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PekoHCTpyKIIMsSI SHIEKIETOK W KIOHUPOBAHME >KMBOTHBIX. METOJA TpaHCIIAaHTAlUU siep
KJIETOK. TEXHOJIOTMHM O310pOBIICHUs, KYJIbTUBUPOBAHUA M MHUKPOKJIIOHAJIBLHOIO Pa3MHOXEHUS
CEIbCKOXO0351MCTBEHHBIX KYJIBTYP.



XpoMOCOMHas U TeHHasl UHKeHepus. VICKyCCTBEHHBIN CUHTE3 IeHa U KOHCTPYMPOBAHUE
pekomOuHanTHbIX JIHK. Co3nmanune TpaHCTEHHBIX OpraHu3MoB. JOCTHDKEHHSI W TIEPCTICKTHBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJIIOTUYECKHE W OTHYECKHE MPOOJIeMbl TeHHOU
WHKCHEPUH.

Menununckue  Ouorexnosnoruu. Iloctrenomuas nudpoBas  Meaunuua.  [IIP-
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
Bo3Oyauteneri OPBU, ycTraHoBiIeHHE MOJICKYJIAPHBIX MeXaHu3MOB (yHknuonupoBanus PHK-
COJIep KAIX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMAcHbIE 3a00JI€BaHMS YeTIOBEKA U )KUBOTHBIX.

JdemoHcTpaumuu

Tabamubr m  cxembl: «/crnonb3oBaHME MUKPOOPIaHU3MOB B IPOMBIIIJIEHHOM
pOU3BOJICTBEY, «KileTouHas nunxkeHepus», «[ eHHas HHXEHEPUS».

JlabopaTopnasi pabora

«3yueHne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora

«[Tony4yeHre MOJIOYHOKUCIIBIX TPOTYKTOB.

Ikcekypenst «buoTexHonorusi - BakHEHIIasi MPOM3BOJAUTENbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHUYECKOE TTPOU3BOICTRO)».

11 xknace

Tema 1. 3apo:kaeHue 1 pa3BUTHE 3BOJIOLMOHHBIX NPeACTABJICHUNH B 0MOJIOTHH.

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

JBwxyiue cuibl 3BosolMd BUAOB 1o Y. JlapBuHY (BBICOKasi MHTEHCHUBHOCTh
Pa3MHOXXEHMSI OPIraHUW3MOB, HACJIEJCTBEHHAs H3MEHUYUBOCTb, Oopbba 3a CyIIECTBOBaHHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTHdeckoi Teopun dBomonuu  (CTD). HelitpampHas Teopus
sBotorMM. COBpEMEHHasi HBOJIIOLMOHHAS OHONOrvs. 3HaueHHe 5SBOJIOLMOHHON TeopuH B
(OopMHUPOBAHNHU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoncTpanuu

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

Tabauusbl n cxemsbl: «Cucrema xuBoi npuposl (o K. JIunuero)y, «JlecTHuma »uBbix
cymectB (mo Jlamapky)», «MexaHu3sM (oOpMUPOBaHUS MNPUCHOCOOIEHUH Yy pacTeHuil u
#KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. lapsuna», «Haxoaku Y.
HapBuna», «®Popmbl 60pbOBl 3a cymectBoBaHuey, «lloponel romy6Geit», «MHoroo0Opasue
KYJIbTYPHBIX (opM KamycTel», «Ilopoasl JOMaNIHUX XKUBOTHBIX», «Cxema oOpa3oBaHMsI HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOLIEHMS IBIKYIIUX CHJI 3BOJOLUHNY, «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUYECKOM TEOPUN IBOJTIOLIUN.

Tema 2. MukposBoaonus 1 e¢ pe3yabTaThbl.

[Momynsimust kak syeMeHTapHas eauHHLa 3BOMIONUH. COBpEeMEHHbBIE METOJIbl OLIEHKH
TeHETUYECKOr0 pa3Ho00pa3us U CTPYKTYpbI Monyssiiuid. I3mMeHenue reHooH1a MONMyIsIuY Kak
AJIEMEHTApPHOE SBOJIOLMOHHOE SIBJICHHME. 3aKOH TeHeThdeckoro pasHoBecus Jx. Xapau, B.
BaiinGepra.

DOnemeHTapHble (aKTOPbl (ABIKYIIME CHJIBI) SBOJIOUMU. MyTalMOHHBIA MpoIecC.
KomOunaTtuBHass m3MeH4MBOCTb. Jlpeil) reHoB - ciydaiiHble HEHANpaBlIeHHbIE H3MEHEHUs
4acTOT ajuiesedl B momynsauusax. DPdexT ocHoBarens. DP@ekT OyTbUIOYHOIO TOPJIBIIIKA.
CHMXKEHHEe TEHETHYECKOro pa3HooOpasus: NpudMHbl U crneictBus. llposinenue s¢dexra
opelipa reHoB B OOJBIMIMX M MajblXx Monyasuusx. Murpauuu. WM3onsuus mnomymsuui:
reorpaguueckas (IpOCTPAHCTBEHHAs ), Oronornyeckas (penpoayKTHBHAS).



EcrecTBenHblii 0TOOp - Hampamistomuil (akrop sBosonuu. POpPMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIM3UPYIOMUN, pa3pbIBalomuid (Iu3pynTuBHBIA). [lonoBoit oT6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMAIILHOTO ITOBECHMS )KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK pe3ylbTaT MHUKpPO3BOJIOUMU. BoO3HHMKHOBEHUE
npucnocoOieHuit y opranu3smMoB. Apomopho3sl U uanoanantanuy. Ilpumepsl npucnocoOneHnit
y opraHusMoB: Mopdonoruueckue, (GU3MONIOrHYEcKue, OUOXMMUYECKUE, IOBEICHUYECKHE.
OTHOCHUTETBHOCTH MPHUCIIOCOOICHHOCTA OPTaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpa3oBaHue kak pe3yabTaT MHKPOIBOJIOIHH.
Wzomsiiust - xomrodeBod  (pakTop BUmooOpaszoBaHus. Ilytm u cmocoObl  BHIOOOpa30oBaHMUS:
ajyionarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOE (PKOJOTHYECKOE), «MIHOBEHHOE)
(monurutonn3anus, rudpuau3anys). JuTeabHOCTh IBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3zmbl (opMUPOBaHHS OMOJIOTUYECKOTO Pa3HO00pa3usl.

Pone  »BoOmOnMOHHONW OHWONOTMM B pa3pabOTKe HAYYHBIX METOIOB COXPAaHEHHUS
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.

Ta6auubl U cxembl: «MyTallMOHHas W3MEHYUBOCTHY, «llomymnsiuoHHas CTpyKTypa
BUsa», «Cxema mposiBieHUs1 3akoHa Xapau-BaiinOepray, «/IBWKyIiue CHIIBI 3BOJIOLHNY,
«OKoyNornyecKas M30JSALMs MOMYJSIUi ceBaHCKOW dopenn», «l'eorpaduyeckas H30IALUA
JMCTBEHHMIIBI CUOUPCKOM U JTMCTBEHHMIIBI AaypcKoi», «llomymnsiuoHHble BOJIHBI YMCIEHHOCTU
XUIIHUKOB U KepTBY», «(Cxema JEeHCTBUS €CTECTBEHHOro oToopa», «Dopmbl OOpbOBI 3a
CYILIECTBOBAHUEY, «MHnycTpranbHbIN MEJIaHU3M, «OKuBsle HCKOIIa€MBIE»,
«ITokpoBUTENbCTBEHHAsI OKpacka KHBOTHBIX», «lIpemympexnaromias oKpacka >XHBOTHBIX,
«Duznonornueckue agantanum», «I[IpucrmocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIIEHOCTHY,
«Kpurepun Buma», «Buabl-nBoiiHukun», «CTpykTypa BuAa B mnpupoae», «CrnocoObl
BunooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHwe TPEX BUAOB  JIAHMABIIICH»,
«JKosornyeckoe BUI000pa3oBaHue BHUAOB cuHULY, «[lomummounnbl pacrenuity, «KamyctHo-
peneUHBIA THOPUTY.

OO6opynoBanme: repOapuyl paCTeHU, KOJJIEKIIMA HACEKOMBIX, Yydella ITUI] U 3BEpe ¢
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHH, Yydesia NMTHI[ M 3Bepe pa3HbIX BHJOB, repOapuu
pacTeHHi OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3TMUHBIMU CIIOCOOAMHU.

JlabopaTopHas padora

«BbIsBIEHNE U3MEHYMBOCTH Y 0COO€H OJTHOTO BUIA.

JlabopaTopHas padora

«ITpucnocobaeHns OpraHu3MoOB U UX OTHOCHUTENbHAS 11eTI€CO00Pa3HOCTb .

JlabopaTopHas padora

«CpaBHEeHHE BUI0B IO MOP(OIOTHYECKOMY KPUTEPHUIO».

Tema 3. Makpo3sBosonust 4 eé pe3yJbTaThl.

Metonel  u3ydeHus MakposBomonuu. llaneoHTonormdeckue METOABI  M3y4YEHUS
sBosonnu. Ilepexonupie Gopmbl U PrIIOreHeTHYECKHE PSAAbl OPTraHU3MOB.

buoreorpaguyeckue meronsl u3ydeHus sBosouuu. CpaBHeHue ¢Giopsl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3eMiau. BUasl-sHIEMUKH U PETUKTHI.

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(}OIOTHYECKHE METObl U3yUEeHHUs 3BOJIOLUU.
['eHeTnyeckne MeXaHU3MbI 3BOJIOIUU OHTOTE€HE3a W MOSIBICHUS SBOJIIOIIMOHHBIX HOBILIECTB.
['oMonornyHbie U aHANIOTMYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJEKYISIPHO
reHeTUYecKne, OWOXMMHUYECKHE M  MaTeMaTUYeCKHE METOJAbl HM3YyYeHHUs  3BOJIOLHUU.
["omonornynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBbEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOIHSI TEHOMOB.

OOmme 3akoHOMEpHOCTH (MpaBWja) HSBOMIONMU. [IpUHIMO  CcMeHBI  (YHKUHUH.
HeobpatumocTs 3BOMIONIMK. AanTUBHAS paguaius. HepaBHOMEPHOCTh TEMITOB SBOJIOIIHAH.

JdemMoHcTpanuu

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

Tabauubt u  cxembl: «DUIOreHETHUECKUN  psa  JowWAgu», «APXEONTEPUKCY,
«3Bepo3yonie  smiepel», «Cteronedanbr», «Punnoduter», «CeMeHHBIE TAMOPOTHUKHY,
«buoreorpaduueckue 30Hb 3eMiny, «Jpeid KOHTHHEHTOBY, «PenukThly, «HavyansHbie cTaauu



SMOPHOHAILHOTO PA3BUTHS IO3BOHOYHBIX IKMBOTHBIX», «[ OMOJIOTHYHBIE M aHAJOTHYHBIC
opraubl», «PyIuMEHTBD), «ATaBU3MBD», «XPOMOCOMHBIE HAOOpHI YENOBEKAa W IIMMIIAH3E,
«["maBHBIE HaNIpaBIIEHUS 3BOMIOLUNY, «OO0IINE 3aKOHOMEPHOCTH 3BOJIIOLIAN».

OOopynoBanme: KOJUIEKIHUU, repOapuu, MYJISDKM HMCKOMAeMbIX OCTaTKOB OPIaHH3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxneHue U pa3BuTHe JKU3HU HA 3emJie.

Hayunble rumoresbl NMpOMCXOXKICHHUS >KM3HU Ha 3emuie. AOMOreHe3 M NaHCHEepMUs.
JloHayuHble TpPEICTABIECHUSI O 3apOXKACHUU XU3HU (KpealuuoHW3M). ['Mmoreza mOCTOSHHOTO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Penu, JI. Cnamnanuanu, JI. [Tacrepa.
[TponcxoxXaeHne KU3HU U aCTPOOHOIIOTHSL.

OcHoBHblE 3Tambl HeopraHuyeckoil sBomonuu. Ilnanerapnas (reosoruueckas)
IBOJIIOLIMS. XHMMHMUYECKas 3BOJIOLUSA. AOHOrEHHBIH CHUHTE3 OPraHM4eCKMX BEIIECTB W3
Heoprannueckux. Ombir C. Mmmepa u I'. IOpu. OOGpazoBanue MOIUMEPOB U3 MOHOMEPOB.
KoaunepBarnass runoreza A. WM. Omnapuna, rumote3a mnepBuyHoro Oynbona Jk. Xonpaeitna,
reHerudeckas runotesa I'. Mémnepa. Pudosumsl (T. Uek) u runoresa «mupa PHK» V. I'unbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

Ucropus 3emuin u metonbl e€ wu3zydeHus. lMckomaemble OpraHMYECKHUE 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.
Oonronusi Metabonu3Ma. Bo3HukHOBeHHE TMepBbIX SKocucTeM. CoBpeMeHHbIE MHKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiX Ha 3emiie coobOmectB. Crpomartonutsl. I[Ipokapuorsl u
3YKapHUOTBHI.

[Ipoucxoxaenue s3ykapuoT (cUMOMOreHe3). DBOJIIOLIMOHHOE MPOUCXOXKIEHUE BUPYCOB.
[IpoucxoxaeHMEe  MHOTOKJIETOYHBIX  OPraHu3MOB. BO3HMKHOBEHHWE  OCHOBHBIX  TpPYIII
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 XUBOTHOrO Mupa. OCHOBHBIE apoMOpP(}O3bl KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuii B3pbIB - MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie XOpaoBbIe
’KUBOTHBIE. JKU3Hb B BOJIE. DBOJIIOIMS MTO3BOHOYHBIX. [Ipoucxoxkienne aMmpuouii 1 penTuini.
[Tpoucxoxxaenne Mmiekonuraromux MU nTul. IlpuHmun kimrodeBoro apomopdosza. 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. YTJIe0Opa3oBaHUE: €ro YCJIOBHUS M BIMSHUE Ha ra3oBBIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMMpaHUS - DKOJIOTMYECKHE KPHU3UCHI npouuioro. ITpuumHel u cinencreus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTMYECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

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

JdemMoHcTpauuu

Hoprpersi: @. Pean, JI. Cnannanuanu, JI. Ilacrep, U. 1. Meunukos, A. U. Onapus,
Ix. Xonneitn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tadauubl u cxembl: «Cxema onbita @. Penny, «Cxema onsita JI. [TacTepa no nzyuenuto
CcaM03apoKJIeHHs XHU3HM», «Cxema ombita C. Mwmmiepa, I'. FOpu», «3Ttansl HeopraHnyeckon
’BoMIIOLIMMY, «I'eoxpoHonoruueckas mkana», «HadanpHble 3Tanbl OPraHUYECKON 3BOIIOLUNY,
«Cxema oOpa3zoBaHusl JYyKapuoT MyTéM cuMmOuoreHesza», «CucremMa KHUBOW MPHUPOABI»,
«Ctpoenue Bupyca», «Apomopho3sl pacteHuit», «PuHMODUTHY», «OAHOKIETOUHBIE
BOZOpOCIN», «MHOTOKJIETOUHBIE BOAOpOCIN», «Mxm», «llamopoTHukm», «l onoceMeHHbIE
pacteHuss», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTHUS IKUBOTHOIO MHpay,
«Apomopdo3bl KUBOTHBIX», «lIpocteitmue», «Kumeynononoctusie», «llnockue uepBu»,
«UHIJIeHnCTOHOTHEY, «PbI0OBIY, «3EMHOBOJHBIEY, «IIpecmbikaromumecs», «[Ituis,



«Mnekonuraromuey, «Pa3Butue KuM3HM B apxeWckod apey», «Pa3BuThe KHM3HH B
MPOTEPO30MCKON 3pey», «Pa3BuThe KU3HM B MAJNECO30MCKONM 3pe», «Pa3BuTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuThe XU3HM B KallHO30HCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPAy.

OO6opynoBanmne: repObapuu pacTEHUH pPA3THYHBIX OTMAETOB, KOJUICKIIMM HACEKOMBIX,
BJIQXKHBIE ITpenaparbl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXKHX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, 4Yydyena MTHUI[ U 3BEPEH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJE3HBIX
MCKOIIAEMBbIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryanbnas jga6oparopHas pa6ora

«MopenupoBanue onbsIToB Musuiepa-lOpu 1o wu3yueHuto aOHWOTEHHOTO CHHTE3a
OpPraHUYECKUX COCIMHEHUH B IIEPBUYHON aTMOChepe.

JlabGoparopHasi pabdora

«M3ydeHne 1 ONrMcaHue UCKOMAeMbIX OCTATKOB APEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora

«M3ydyeHnue ocOOCHHOCTEN CTPOCHUS PACTEHUH Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora

«M3yueHne ocoOeHHOCTEH CTPOSHUS TTIO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxkaeHne 4€JI0BEKA - AHTPOIOTeHe3.

Paspgensl u 3anaun anTponosiornv. MeToasl aHTPONOJIOTHH.

CraHOBIIEHHE NPEJCTABICHUNA O NMPOUCXO0XKJICHUU YENOBEKA. Peaurvos3Hbie BO33pEHMUS.
CoBpeMeHHbBIC HAYYHBIE TEOPUH.

CxoacTBO 4enoBeKa C JKUBOTHBIMU. CHCTEMaTHYECKOE TOJIO)KEHHE YEeJOBEKA.
CBuzeTeNbcTBA CXOJCTBAa YEJIOBEKAa C SKMBOTHBIMH: CPAaBHUTEIBbHO-MOP(]OIOTHUUYECKHE,
sMOpuosioruyeckue, (HU3N0IOro-0MOXMMHUYECKHe, MoBeAeHueckne. OTiHuus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIIbHOW CUCTEMBI.

HBwkymme cuibl  (pakTopel) aHTpONOreHe3a:  OWOJIOTHMYECKHE,  COIMAIIBHEIC.
CootHorieHre OMOJOTHIYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaIUU aHTpoOIIOreHe3a. PaHHNe yenoBekooOpa3Hble 00€3bsiHbI (ITPOKOHCYJIbI)
Y paHHHUE MOHTUJBI — OOIIME MPEIKH YeTOBEKOOOpa3HbIX 00€3bsH U Jt0JIel. ABCTPAIONMUTEKH -
JIBYHOTHE MPEIKU JIoAei. YeloBeK yMelbli, MepBble M3TOTOBICHHS Opynuil Tpyna. YenoBek
MPSIMOXOJISAIINI U TEepBBIA BBIXOA JHoJei 3a mpeaensl Adpuxu. UenoBek reinenpoeprekuii -
o0l MpeoK HeaHIepTaIbCKOro YEJIOBEKa U YeJlIoBeKa pa3yMHOro. YenoBek HeaHepTaibCKuil
KaK BUJI JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHBIH COBPEMEHHOTO THIA, JEHHCOBCKUMI
YeJIOBEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneruka u najieoreHoOMHKa.

DBOJIOIUS COBPEMEHHOTO 4YeNoBeKa. EcTecTBeHHBIM OTOOp B MOMYNSANMIX YeTOBEKa.
MyrtanunonHsIi npouecc u nonumopdusm. IlonynsuuoHHble BOJIHBL, Apeiid TeHOB, MUTpalus U
«a(dexT ocHOBaTEN» B MOMYIALUIX COBPEMEHHOTO YeIIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonbume pacel: eBponeouHas (eBpaszuiickas),
aBCTpaNIO-HETPOHIHASA (PKBaTOpHAlIbHAS), MOHTOJIOMIHASA (a3MaTCKo-aMepHuKaHcKas). Bpems u
IIyTH pPAacCeJICHWs 4YeloBeKa M0 IulaHere. EnmHCTBO denoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucmocoOIeHHOCTh 4YeloBeKa K  pa3HbIM  YCIOBUSIM
OKpyXarolien cpenbl. BiausHue reorpaguueckoil cpenbl U Jpeiida reHoB Ha MOp(OJIOTHIO U
(bU3UONOTHIO YeTOBeKa.

MexauciurnianHapable  MeToAbl B (U3WdYecKod (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOIOJIOTUA M MAJCOAHTPONOJIOTHSI  YEJIOBEUECKUX  MOMYJSALHUMN.
buoconumanpHple  HMCClEOBaHWUSA ~ NpUPOJBI  4enoBeka.  MccinenoBaHue — KOIBOIIOLUU
OMOJOTUYECKOTO U COLMATBHOTO B YETIOBEKE.

JdemMoHcTpauuu

Hoprpersi: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tadiuubl u cxembl: «Metoasl aHTponosorun», «['0JOBHOM MO3r YEITOBEKay,
«UYenoBexkooOpa3Hbie 00€3bsHBIY, «CKeleT 4eloBeKa M CKelleT IMHMIaH3e», «PymuMeHTsl U
aTaBU3MBbD», «JIBWXKyIIME CHJIBl AHTPOIIOreHe3a», «DBOJIOIMOHHOE JPEBO YEIOBEKay,
«ABcTpanonureky, «HemoBek ymenblity, «HenoBek NpAMOXoaaiuit», «J|eHuCOBCKUI 4eTOBEK»
«Heannepranbuply, «KpoManboHIBI», «lIpenku denoBeka», «ITambl 3BOJIIOIHAHA YEITOBEKA,
«PacspI uenoBeka.



OOopynoBanme: MyJISDKH OKaMEHEJIOCTEH, IPEIMETOB MAaTEpUAIbHOW KYJIbTYpbI
MIPEAKOB YesloBeKa, penpoaykiuu (dhortorpadun) KapTuH ¢ MUGOTOTHISCKUMU U OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKICHUS YeJoBeKa, (poTorpaduu HaX0J0K MCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKEJICT YEJIOBEKA, MOJEJb Yepela 4eJIOBEKa M 4Yepena IUMIAaH3€, MOJCHb KHCTH YEJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIETHN TOPCA MIPEIKOB YEJIOBEKA.

JlabGoparopHasi pabdora

«M3yuenue  0COOEGHHOCTEH  CTpOGHMS ~ CKeleTa  4YeloBEeKa,  CBS3aHHBIX  C
IPSIMOXOKICHUEM.

IIpakTnyeckas padora

«M3yueHne dKOJOr4eCKUX afanTalnui 4eJI0BeKay.

Tema 6. OJxosiorusi - Hayka 0 B3aMMOOTHOLICHHSIX OPraHU3MOB H
HAJOPraHU3MEHHBIX CHCTEM € OKPY:Kalolleid cpeaoi.

3apoxaeHue W pa3BuTHE dKoioruu B Tpydax A. ['ymbonbara, K. @. Pymee, 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. MoaenupoBaHyue B 3KOJO0TMM. MOHUTOPUHT OKpPY)KAIOWIEH Cpelbl: JTOKAJIbHBIMH,
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

Moptperni: A. 'ymbonsar, K. @. Pynse, H. A. CeBepuos, J. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabaunusbl u cxembl: «Pa3nenst sxonorun», «MeTobl 3koa0orun», «Cxema MOHUTOPUHTA
OKPYXKaroIleH Cpeab».

JlabopaTopHas padora

«M3yueHne MEeTO10B HKOJIOTMYECKUX MCCIEA0BAHNUN».

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH MX JeiictBus. Kiaccudukarus
DKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHWEe, OWOoTHYecKHe, aHTpomnorenneie.  OOmue
3aKOHOMEPHOCTH JIeMCTBUS 3KoIornyeckux ¢paktopos. [Ipasuio munumyma (K. Hlnpenrens, 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 poib cBeta. POTOnepruoan3m.

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 OTHOIeHHIO K Boge. llpucnocoGnenus
KUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXHUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, IMOYBEHHAs, INIyOWHHAs
MOJMOYBEHHAsA, BHYTpPUOpPraHu3MeHHas. PU3NKO-XMMHYECKHE OCOOEHHOCTH CpeJ OOUTaHus
opranu3MoB. [IpucrnocobiaeHns opranu3MoB K KU3HU B pa3HbIX cpejiax.

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

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

buotnueckne daxkTopel. Bumbl OMOTHYECKHMX  B3aUMOJICHCTBUN: KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepanus, MyTyaaTu3M, KOMMEHCATU3M
(kBapTUpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3aumMoneHcTBUS  (TONHUYECKUE,
dopuueckue, dabpuueckue). 3HaYeHHE OMOTHYECKUX B3aUMOJCHCTBUN Il CYIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemMoHcTpanuu



Tabauupl u  cxeMbl:  «Okojoruueckue  (axropb», «CBETOBOH  CIIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX M0 OTHOIIECHHUIO K CBETY», «TEIIOKPOBHBIE KUBOTHBIE,
«XONOAHOKPOBHBIE KUBOTHBIE», «DHU3MOJIIOTMUECKUE aNalTallMk >KUBOTHBIX», «Cpeabl
oOutanusi opranusmony», «buonoruueckue putmb», <«Ku3HeHHBIE (OPMBI pacTEHHUII»,
«KuzHeHHble (OPMBI KUBOTHBIX», «IKOCHUCTEMa IMUPOKOIMCTBEHHOTO Jiecay, «IKOoCHUCTEMa
XBOMHOrO Jeca», «llenn mnuranua», «XumHuuectBo», «llapazutusm», «KoHKypeHIUA»,
«Cumbmo3», «KoMMeHcanm3m.

OOopynoBanme: repOapu pacTEHUM M >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHHIO
pPa3IMYHBIX  JKOJOTHYECKHX  (aKTOpOB, TepOApUU  CBETONIOOMBBIX, TCHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUIl, CBETONIOOUBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIHUBBIE KOMHATHBIE
pacteHus, repOapuv ¥ KOJUICKIIUHA TEIUIOMIOOMBBIX, 3UMOCTOWKHX, MOPO30YCTOMYUBBIX
pacTeHuid, uydeia MTUL W 3Beped, repOapuu pacTeHUU, OTHOCSAIIUXCS K THUrpoduram,
kcepoduram, me3oduTaM, KOMHATHBIC PACTCHHS JAHHBIX TPYI, KOJUICKIIMH >KUBOTHBIX,
oOWTAIONMX B pa3HbIX cpefax, repOaphu M KOJUIEKIIMH PACTEHUN U >KMBOTHBIX, 00JIaJarOIIUX
yepTaMH TPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHHA JKU3HU, TepOapuu U
KOJUIGKIIUM PACTEHUH W >KUBOTHBIX PA3JIMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOIIMX B PA3JIMUYHBIX OMOTHUYECKUX B3aUMOCHCTBUAX.

JlaGoparopHnasi padora

«BrIsIBIICHUE TPUCTIOCOOJICHUI OPraHU3MOB K BIIMSIHUIO CBETA.

JlabGoparopHuasi pabdora

«BbIsIBIICHUE TPUCTIOCOOJICHUI OPTaHU3MOB K BIMSIHUIO TEMIIEPATYPhI.

JlabGoparopHuasi pabdora

«AHATOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTAHUSI.

Tema 8. Jko0/10rusi BUAOB M NMOILYJISIHIA.

DKOJIOTHYECKUE XapaKTePUCTUKH monyssiuun. [lonmynsuus kak Ouojoruyeckasl CucTema.
Ponb HeogHOpogHOCTH cpenbl, Qu3ndeckux OapbepoB U OCOOCHHOCTEH OHOJIOTHMH BUIOB B
(GbopMHUPOBAHUH MPOCTPAHCTBEHHOM CTPYKTYPbI oMy siiinidi. OCHOBHBIE TIOKA3aTEINN MOMYJISIITUU:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacTHAas U IOJOBas CTPYKTYypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIU.

DKoJiornyeckasi CTpykTypa nomyssiiuu. OLeHKa 4YUCIEHHOCTH mnomyisiinuu. JluHamuka
MOMYJISIUMU U €€ peryisiuua. buoTndeckuii moTeHuuran nonyisiquu. MoaenupoBanie TUHAMUKA
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).

[lonsiTue 00 »sKosornueckol Hume Buaa. Mecroobutanue. MHoromepHas MOJEINb
skosornyeckor Humm Jx. M. XarunHcona. Pazmepsl sxonornueckoit Huiu. [lorenuuansHas u
peaT30BaHHAs HUILIN.

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

3aKOHOMEPHOCTH TOBEACHUS W MUIPAalUid JKUBOTHBIX. bHoOJOrnueckue WHBA3UU
Yy>KEPOJIHBIX BUIOB.

JdemoncTpanuu
Hoptper: [Ix. . XaTunHCOH.
TaGnuiel u CXEMBIL: «OKOJIOTUYECKUE XapaKTEPUCTUKU MO YJIALIUN Y,

«IIpocTpaHCTBEHHast CTPyKTypa mNOOyJsiuu», «Bo3pacTHble mnUpaMHuIbl MOMYJISIUN,
«CKOpOCTh ~ 3acelieHus TOBEPXHOCTH 3eMJIM  pa3MYHbIMM  opranusmamu», «Mojenb
skosiorndyeckor Hummu Jx. M. XatanHcoHay.

O0opynoBanme: repbapun pacTeHH, KOJUIEKIIMN )KUBOTHBIX.

JlabGoparopHas pabdora

«ITpucnocobnaeHns ceMsiH pacTeHUI K pacCeIeHUION.

Tema 9. Jkoj10rusi co001IECTB. IKOJIOTHUYECKHE CHCTEMBI.

CoobmiectBa oprann3MoB. buonieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHo3e.

Okocuctema kak OTkpbiTas cucrema (A. [x. Tencnum). DyHKIHOHANbHBIE OIOKU
OpraHU3MOB B 3KOCHUCTEME: HPOAYLEHTHI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHHU.



Tpoduyeckue nenu u cetu. AGuorudyeckue ONoku 3KocucTeM. [10UBBI U WITBI B 9KOCHUCTEMAX.
KpyroBoport BelecTB 1 NOTOK SHEPTUU B IKOCHCTEME.

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

Junamuka sxocucteM. Karactpoduueckue nepectpoiiku. ®Omykryanuu. HanpaBneHHbIC
3aKOHOMEpPHbIE CMEHBI COOOILIECTB — CyKueccuH. [lepBUuHBIE U BTOPUYHBIE CYKLIECCUM M HX
OPUYMHBL.  AHTPOIIOTEHHBIE BO3JCHCTBUS Ha cykneccud. KimmakcHoe — coOOIIecTBO.
buopaznoobpa3ue 1 NoJHOTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMBl MOpPEH U OKEaHOB.
DKOCHCTEMBI TYHAP, JIECOB, CTENEH, IYCThIHb.

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

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oposckas ¢iopa u dayna.
CuHaHTponu3anusi ropoJckoil ¢ayHbel. buosormueckoe W  XO3AHCTBEHHOE 3Ha4yeHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (POPMHUPOBAHMSI  OCHOBHBIX  B3aMMOJEHCTBUM  OpraHU3MOB B
skocucTemax. Ponp kackagHoro s¢dexrta M BHIOB-3AU(DUKATOPOB (KIIOYEBBHIX BHIOB) 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 BO3JICHCTBHS 3arps3HEHU pPAa3HBIX THUIIOB Ha CyOOpPraHW3MEHHOM,
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», «DKOCUCTEMA IITUPOKOIMCTBEHHOTO JIECay,
«JxocuctemMa XBOHHOro jueca», «®OyHKIMOHAJIbHBIE TPYHIbl OPraHU3MOB B 3KOCHCTEME),
«KpyroBopor BemectB B 23KkocucteMe», «llemu mnuTaHus (macTOMIHAS, JETPUTHAs)»,
«DKoJIOrHuecKas MUpaMuaa yucen», «IKoIorndeckas nupamuia Ouomacceel», « JKOJIOru4ecKas
nupamuja sHeprumy», «OOpa3oBanue Oonora», «llepBuuHas cykueccusi», «BoccraHoBieHue
Jeca Iociie Moxapa», «IKOocucTemMa 03epa», «ArpoueHos», «KpyroBopoT BELIECTB M IOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsl ypooskocucTem».

Ob6opynoBaHue: repbapuy pacTeHU, KOJIEKIUM HACEKOMBIX, Uydena INTHUI] U 3Bepel,
rep6apuy KylIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIEJIb SKOCUCTEMBI.

[TpakTruyeckas pabota «M3ydyeHue u onucanue ypooIKOCUCTEMBI».

JlabopaTtopHas pabora «3ydyeHune pazHOOOpa3us MEIKUX TTOUYBEHHBIX YJIEHUCTOHOTUX B
pa3HBIX DKOCUCTEMAX .

DKckypeusi «KCKypcus B TUIMYHBIA OuoreouneHo3 (B AyOpaBy, Oepe3HSK, €bHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60J0TO)».

DKcKypcust «KCKypcHs B arpo3KOCHCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO35HCTBO)».

Tema 10. Buocdepa - rnodanbHas 3KocucTemMa.

buocdepa - obmemnanerapnas o6omouka 3emMiiH, T CYIIECTBYET WJIM CYIIECTBOBAaIA
*u3Hb. Pa3BuTue npeacrasienuit o ouocdepe B pynax 3. 3tocca. Yuenue B. U. Bepnanckoro o
6uocepe. Obmactu 6uochepsl u e€ cocras. JKupoe BemecTBo Onocdeps! 1 ero GyHKIUH.

3aKOHOMEPHOCTH CyIliecTBOBaHUA 6uocdeprl. OcoOeHHOCTH OHOCchephl Kak ri00ambHON
skocucTeMbl. J[uHamuyeckoe paBHOBecMe B Ouocdepe. KpyroBopoTsl Bemiects U
OMOreoXMMHUECKUE IUKIIBI (YTIepo/ia, a3oTa). PUTMUYHOCTD sBNIEeHUI B 6uochepe.

3oHanbHOCTh Onocdepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYH/APA, XBOWHbIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CaBaHHbI, IIyCTBIHHU, TPOIIMYECKHUE JIECA,
BBICOKOTOphs. KitMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS JKUBBIX CHCTEM, OIICHKAa HX PECYpCHOrO MOTEHLIUaNa H
O6rochepHbIX QYHKITHIHA.

JdemMoHcTpanuu

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



Tabauubr u cxembl: «leocdepsr 3emnn», «KpyroBopor aszora B HpUPOIEH,
«Kpyrosopot yriaepoaa B npupoae», «Kpyrosopor kucioposaa B npupone», «Kpyrosopor Bozasl
B nipupojiey», «OcHOBHBIE OMOMBI cymny, «Knumatuueckue nosca 3emnn», « Tyauapa», «Taiiray,
«Cmemannbii  jec», «lllupokonuctBeHHbld Jec», «Crenb», «CaBaHHay, «lIycThIHY,
«Tponmueckuii necy.

O0opynoBanme: repdbapuy pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YennoBek n oKpy:Karomas cpeaa.

DKoJIOTHYecKHe KpU3UChl W UX IpuuuHbl. Bo3zaelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOM cpenapl. OxpaHa Bo3gyxa. 3arpsisHEHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymenue nousel. OXxpaHa OYBEHHBIX pecypcoB. M3MeHeHne KimMara.

AHTpOIIOT€HHOE BO3JICHCTBUE Ha pPAcCTUTEIbHBIM M JKMBOTHBIA wmup. OxpaHa
PacTUTEIBHOTO U )KUBOTHOIO MHpa. OCHOBHBIE IPUHLMIIBI 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 OuoJjoruueckoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TI00aBHBIX IKOJOTHUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3HUCa
Y €r0 BEPOSTHBIE NIOCIEACTBHSI.

Pa3BuTHe METOJOB MOHMTOPMHIa pa3BUTUS ONACHBIX TEXHOIEHHBIX IIPOIECCOB.
CuctemHble HCCIIEOBAHUS Iepexofa K pecypcocOeperaromieid M KOHKYPEHTOCIIOCOOHOM
sHepreTuke. buonornueckoe pasHoodpaszue u Ouopecypcnl. Haunonanbuble MH(GOpMalMOHHbBIE
CUCTeMBl, o0ecrneuyuBarollue AOCTYH K HH(GOPMALUU IO COCTOSIHHUIO OTIENbHBIX BUAOB U
skocucTeM. OCHOBBI 3KOpEaOUIUTAIIMN SKOCUCTEM U CIIOCOOOB OOpHOBI ¢ OMOMOBPEKIECHUSIMHU.
PekoHCTpyKLMs MOPCKHMX U HA3€MHBIX 3KOCHCTEM.

JdemMoHcTpauuu

Tabauubl U cxeMbl: «3arpsizHeHue aTMocdepbl», «3arpsi3HeHUe TUApochepbI»,
«3arpsisHerne  mouBbl», «llapHukoBeIl  3ddekT», «Ocobo oxpaHseMmble NPHUPOIHBIC
TeppuTopun», «Mozaenu yrnpasisieMoro MUpay.

Oo6opynoBanme: ¢dotorpaduy OXpaHSEMBbIX PACTCHHA M KHBOTHBIX KpacHoW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.

IInanupyembie pe3yJbTaTbl OCBOCHHMS MNPOrpaMMbl  y4eOHOro mnpeaMera
«buosiorus» (yriay0JieHHbIi ypOBEeHb) HA YPOBHE cpe/iHero oo1ero o0pa3oBaHusi

®I'OC COO ycranaBnuBaeT TpeOOBaHMs K pe3yJbTaTaM OCBOCHHUS OOyYarOUIMMHUCS
IIPOrpaMM CPeTHEro 00I1ero 00pa3oBaHus: JMUYHOCTHbBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpyKType JIMYHOCTHBIX pe3y/IbTaTOB OCBOECHUS MIPOrpaMMbl IO OMOJIOTHH BbIIEIECHBI
CIEyIOIIME  COCTABISAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)IaHCKOMN
UJECHTUYHOCTH - TOTOBHOCTH K CAaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CaMOOINPEIEICHUIO,
HaJIMYyue MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJEHANPaBICHHOE pPa3BUTUE BHYTPEHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHSA
OMOJOTMYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYy4aroUIMXcs pPYKOBOJICTBOBAaThCS B
CBOEH  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPUCYLIUMU  CUCTEME
Ouojoruueckoro  0o0pa3oBaHUs, HAIWYUE IPABOCO3HAHMSI  SKOJOTUYECKOW  KYIbTYpBHI,
CHOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIE IIIaHBI.

JInuHOCTHBIE pE3YyJbTaThl OCBOEHHS MPOrpamMMbl IO OHMOJOTMHM JOCTHTAIOTCAd B
€IMHCTBE Y4YeOHOH M BOCIUTATEIBHON JAEATEIIbHOCTH B COOTBETCTBUU C TPaJUIIMOHHBIMU
POCCHUICKAMH COLMOKYJIBTYPHBIMH, UCTOPUUYECKHUMH U JYXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH,
OPUHATHIMEH B OOIECTBE NpaBUIAMH M HOPMAaMHU IOBEIEHUS U CIIOCOOCTBYIOT IMpolieccam
CaMONIO3HAHHUs, CAMOBOCIIMTAHUS U CaMOPA3BUTHS, PA3BUTHsI BHYTPEHHEHN IMO3HIMH JUYHOCTH,
MaTPUOTU3MA U YBAXXKEHUS K 3aKOHY U IIPABOIOPSIKY, YEIOBEKY TPYAa U CTaplIeMy ITOKOJIECHUIO,
B3aMMHOTO YBa)KE€HHUS, OEpPEKHOr0 OTHOUIEHHS] K KYyJIbTYpHOMY HAcCJIEIUI0 U TPaTuLUsaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAKOLIEN Cpele.

JIMuHOCTHBIE pe3yNbTaThl OCBOCHUSA yueOHOro mpenmera «buonorus» mOIKHBI
OTpa’kaTb TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOLIMXCS PYKOBOACTBOBAThCA C(HOPMUPOBAHHOMN
BHYTPEHHEH TO3WLMEH JMYHOCTH, CUCTEMOM II€EHHOCTHBIX OpWEHTAlWW, ITO3UTHBHBIX
BHYTPEHHUX YOEXICHHUH, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSIM POCCHICKOIO



o0miecTBa, paclIMpPeHHE XU3HEHHOTO OMBITA U OMBITA JEATEILHOCTH B IMPOIECCE peaTn3aliuu
OCHOBHBIX HalpaBJIEHUH BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

- c(opMHpPOBAHHOCTh TPAKIAHCKOM TMMO3MLUU OO0YyYaromerocss Kak AakTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUMCKOrO O0OIIECTBA;

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

- TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IMPH CO3AAHUU Y4eOHBIX
MPOEKTOB, PEIICHUU YUYEOHBIX U TMO3HABATENBHBIX 3a1a4, BBHITIOJHCHUH OHOJIOTHYECKUX
JKCIIEPUMEHTOB;

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

- yYMEHHE YYHTHIBAaTh B CBOHMX JICHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJCH ¢ pasHBIMU YOEXKJIEHUSMU, KyJIbTYPHBIMUA IIEHHOCTSMHU U COLIMATbHBIM
MI0JIO)KEHUEM;

- TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIIEIOBATEIbCKUX 3aJlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

- TOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKOM JEITEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

- c(hOpMHPOBAHHOCTh POCCHMCKOW TPaKIAHCKOH HJICHTUYHOCTH, TATPUOTH3MA,
YBa)XKEHHUSI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTU mepea PoauHO#, ropmoctu 3a cBOM
Kpai, cBOK PonanHy, CBOM f3BIK M KyJbTYpy, IPOLUIOE M HACTOSALIEEC MHOIOHAIMOHAIBHOIO
Hapona Poccun;

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

- CIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKMX YYEHBIX B CTAHOBJICHHE U DPAa3BUTHE
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 €r0 CyAb0Y;

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 LIEHHOCTH;

- OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYUBOTO OyIyIIEro;

- 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 MHpYy, BKIIOUas OJCTETUKY ObITa, HAy4yHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIIEHUH;

- IOHUMAaHHUE SMOLUOHAIBHOTO BO3/ICHCTBUS )KUBOW MPUPOJIbI U €€ LIEHHOCTH;

- TOTOBHOCTh K CaMOBBIPQXCHHUIO B Pa3HBIX BHUJIAX MCKYCCTBA, CTPEMIJICHHE TPOSBIIATH
KaueCcTBa TBOPUYECKOH 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, COATaHCHPOBAHHBIA PEKUM 3aHATHHA U
OT/IbIXa, peryisipHas (u3ndeckass akTHBHOCTD), O€pEKHOTO, OTBETCTBEHHOTO M KOMITIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

- TIOHUMaHWE IEHHOCTH TPABWJI WHIUBUIYAJTBHOTO M KOJUIEKTHBHOTO O€30TMacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIKX 3JOPOBbIO U )KM3HU JIOJCH;

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



6) TPy10BOr0 BOCIIUTAHUA:

- TOTOBHOCTb K TPY/ly, OCO3HaHHUE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

- TOTOBHOCTh K aKTHUBHOM JIESITEIBHOCTU TEXHOJOTMYECKOM UM  COLMAIBHOMN
HAINpPaBJIEHHOCTH, CHOCOOHOCTh WHUILMUPOBATH, IIAHUPOBATH U CAMOCTOSATEIHHO BBITOJIHSTH
TaKylo J€SITEIbHOCTD;

- MHTEepeC K pas3auyHbIM cdepaM MNpodeccuOHANIbHON AESTeNbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymiedl mnpodeccurt U PeaTu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE I1JIaHBI;

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

7) 3K010THYECKOr0 BOCTIMTAHUSA:

- DKOJIOTMUYECKHU 1IeJIeCO00pa3HOe OTHOUIEHHE K MPUPOAE KaK MCTOYHUKY KU3HU Ha
3emuiie, OCHOBE €€ CYIIECTBOBAHMUS;

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

- OCO3HaHHe INI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;

- CIIOCOOHOCTH HCIIOJIB30BaTh NMPHOOpETaeMble NMPU W3yUYeHHH OWOJOTHHM 3HAHUSA WU
YMEHHSI TpPH pELIEHUU TMpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM TMPUPOAOIOIF30BAHUEM
(cobOmrosenue MpaBwWJI MOBENEHHUS B NPUPOJAE, HANPABICHHBIX HA COXPAaHEHHE PAaBHOBECUS B
9KOCUCTEMaX, OXPaHy BHIOB, DKOCUCTEM, Onochepsl);

- aKTUBHOE HENPUATHE NCHCTBUI, MPUHOCALINX BPE] OKpY’Karolel NpUpoIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUYECKUE MOCIEACTBHS MPeIIPUHUMAEMBbIX
JICHCTBUN U NPENOTBPALLATh UX;

- HaJu4ue pPa3BUTOrO SKOJOTMYECKOI'O MBIILICHUS, YKOJIOTHYECKON KyJIbTypbl, ONbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HalpaBJICHHOCTH, YMEHHUS PpPYKOBOJCTBOBATbCSI HUMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

- ¢(hOopMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MPAKTHUKH, OCHOBAaHHOIO HA JMajore KyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MTOJIUKYIBTYPHOM MUDE;

- COBEpUICHCTBOBAaHHUE S3BIKOBOM M YHUTATEIbCKOM KYyJIbTYpbl Kak CpelICcTBa
B3aMMOJICHCTBUS MEXKY JIOAbMHU U IMO3HAHUS MUPA;

- MOHUMaHUe crnenu(UKY OMOIOTUN KaK HayKd, OCO3HAaHUA €€ poiu B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHUpe KaK O €IUHCTBE INPUPOAbI, YelOBeKa U oOOIIecTBa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnu NpoodeM COXpaHEeHUs! IPUPOIHOTO PaBHOBECHS;

- yOeXIEHHOCTb B 3HAYUMOCTH OWOJIOTHMM JJIi COBPEMEHHOW IMBMIIM3AIMU:
o0OecrnieueHrss HOBOTO YPOBHS Pa3BUTHSI MEIUIMHBI, CO3JJaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTHUH,
CIOCOOHBIX pEIIaTh PecypcHbIE MPOOJIEMBbl Pa3BUTHs YeJIOBEUYECTBA, 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 OMOJIOTMYECKHUX 3HAHUN B LENAX TMOBBIIICHUS
o011eil KyJIbTyphl, €CTECTBEHHO-HAY4YHOI TPaMOTHOCTH, KaK COCTAaBHOM 4acTU (PYHKIIMOHAIBHON
IpPaMOTHOCTH O0y4Jarouuxcs, popMupyemMoi Mpu U3y4eHun OUOIOTHH;

- TIOHMMaHUe CYIIHOCTH METOJIOB MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJlydyaeMble 3HAHUS MU aHalM3a M OOBACHEHHs SBJICHUHN
OKpYKAIoIIero MHUpa M NPOUCXOSAIIMX B HEM H3MEHEHUH, yMEHUE JeraTb O0OOCHOBAHHBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

- COCOOHOCTh CAMOCTOSITETILHO HCIIOJIB30BaTh OMOJOrMYECKHE 3HAHUS Ul PELIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;

- OCO3HaHUE LIEHHOCTH HAYYHOH JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIIATH IPOEKTHYIO
U MICCIIEZIOBATEIBCKYIO I€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;



- TOTOBHOCTh M CIIOCOOHOCTH K HETPEPHIBHOMY 0Opa30BaHUIO U caMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAaHUN 10 OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMHU
NOTPeOHOCTAMH.

MeTanpeamMeTHblie pe3yabTaThl

MerarnpeaMeTHbIe pe3ylIbTaThl OCBOCHUS YUeOHOTo npenmeTa «bHonorusy» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHMS MHMPOBO33PEHUSI OOYYAIOIIMXCS  MEKIUCIUILIMHAPHbBIC
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(uKy METO/I0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, TpOIeCC, CHCTeMa, HAay4HBIA (DaKT, MPHUHIUIN, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHHEe, HAOII0JEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIC
yueOHble JeiicTBus (TO3HABaTEeNbHbIC, KOMMYHUKATUBHBIC, PETYISATUBHBIC), 00ECIIeUNBAIOIINE
dbopMupoBaHre (PyHKIHOHAIBHON I'PaMOTHOCTH M COLMAIbHOW KOMIIETEHIIUM OOYYaIOLIUXCS;
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIHHOU U
COLIMAJIbHON IIPAKTHKE.

B pesynbrare u3ydeHus OHOJIOTMM HA YpPOBHE CpefdHero olmiero oOpa3oBaHUs Yy
oOyuaromierocsi 0yayr chopMUpOBaHBI MO3HABATEIbHbIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4eOHBbIE JEWUCTBUS, PETYIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AEMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MeTtanpeameTHble pe3ylbTaThl OCBOEHUS MPOTpaMMbl CPEAHET0 O0IIero oOpa3zoBaHUs
JOJIKHBI OTPAXKATh:

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU IO3HABATEJIbHBIMH JAEHCTBUAMM:

Ba3oBble joruyeckue aeiicrBus:

- CaMOCTOSITENFHO (OPMYITUPOBATh U aKTyaJU3UPOBATh MPOOIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

- UCIOJNIB30BaTh MPU OCBOCHHHM 3HAHUN MPUEMBI JIOTMYECKOTO MBIILJICHUS (aHAIN3a,
CHHTE3a, CpaBHEHHUS, KIACCU(PHUKAIMKA, OOOOIIEHHs), PACKPHIBATh CMBICT OHOJIOTHYECKHX
MOHSTH (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMU NOHIATUSIMH);

- ONpENENATh LU ACITEIbHOCTH, 3aJaBasl apaMeTpbl U KPUTEPUHU UX JOCTUKECHMUS,
COOTHOCHUTb PE3YJIbTATHI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

- MCIIOJIB30BaTh OMOJIOTUYECKUE MOHATHUS Uil OOBSCHEHUS (PAKTOB W SBICHUN JKUBOU
MIPUPOIBL;

- CTPOUTH JIOTMUECKUE PaCCYXJACHUs (MHIYyKTHUBHBIE, NEAYKTUBHbBIC, MO aHAJOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHNUS;

- IPUMEHATHh CXEMHO-MOJEIIBHBIE CPEACTBA IS IPEJCTABIICHUS CYIIECTBEHHBIX CBS3EH
Y OTHOIICHUHA B M3y4aeMBIX OMOJIOTHYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX UCTOUHUKAX;

- pa3pabarbiBaTh IUIaH peEHICHUs TMpOOJeMbl C YY4€TOM aHajdu3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMATEPUAIbHBIX PECYPCOB;

- BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LENSIM,
OIICHUBATh PUCKH MOCIEACTBUI AESITEIBHOCTH;

- KOOPJAMHUPOBATh M BBINOJHATH pabOTy B YCJIOBHSIX PEAIbHOIO, BUPTYIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

- pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble uccienoBare/bCKue NeHCTBHA:

- BIAJAETh HaBbIKAMU Y4YEOHO-HCCIEAOBATEIbCKONM M MPOEKTHON JeATENbHOCTH,
HaBBIKAMU pa3pelieHus npoosieM, CHoCOOHOCTRIO U TOTOBHOCTBIO K CAMOCTOSATEIIbHOMY MTOUCKY
METOJIOB PELICHUsI MPAKTUUYECKUX 3a/1ad, IPUMEHEHHIO Pa3IMYHbIX METOJI0B MIO3HAHMUS;

- HCIIOJIB30BATh PA3JIMYHBIE BUABI AEATEIBHOCTU IO NOJYyYEHUIO HOBOIO 3HAHUS, €r0O
MHTEPIIPETAllNY, TPE0OpPa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPH
CO3JIaHUH YYEOHBIX M COLIMATIBHBIX POEKTOB;

- (opmupoBaTh HAay4YHBIM THUI MBIIUICHUS, BIAJAETh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSAMHU U METOJAMU;

- CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIEC 33a/1a4u B 00pa30BaTEIBLHOMN JEATEILHOCTH U
JKU3HEHHBIX CUTYalLMSIX;



- BBIABJISITH IIPUUMHHO-CJIEICTBEHHBIE CBS3M U aKTyaJM3UpOBaTh 3a/ady, BBIABUIATH
TUIIOTE3y €€ peUICHMs, HaXOOUThb AapryMEHTBl JUIsl JOKa3aTelIbCTBA CBOMX YTBEP)KICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

- AHaJIM3UPOBATH IIOJYYEHHBIC B XOJE PEIICHHs 3aJa4d pe3yJbTaTbhl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

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

- OCYILECTBIISTh LIEJICHATIPABICHHBIN MOMCK MEPEHOCA CPENICTB U CIIOCOOOB JICHCTBHS B
po¢eCCHOHATIBHYIO Cpeay;

- yYMeTb TepEeHOCUTh 3HAHHWS B I[IO3HABATEIBHYI0 M MPAKTUYECKYI0 00JacTu
KU3HEJCATECIIBHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

- BBIJIBUTaThb HOBBIC UJCH, IIPEUIaraTb OPUTMHAJIBHBIE MTOAXOIbl U PEILICHUS, CTaBUTH
Ipo0JIEMBI U 3a/1a4M, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEILICHNUS.

Pa6ora ¢ nundopmanmeii:

- OpUEHTHPOBATHCS B PA3NUYHBIX HCTOYHUKAX HHGpopManuu (TeKcTe Y4eOHOro
nocoOusi, HAay4yHO-NIOMYJIAPHOM JIMTepaType, OMOJIOTMYECKUX CIOBApPSAX U CHPAaBOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE), aHaIM3UpOBaTh HH(OPMAIMIO PA3TUYHBIX BUIOB
U GOpM IPEICTaBICHUS, KPUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEIPOTUBOPEUUBOCTb;

- (hopMynMpOBaTh 3aMpPOCHl M MPUMEHSATh PA3IMYHBIE METOJBI MPU TOUCKE U OTOOpE
6uonornyeckoi MHGopMaIy, He0OX0IUMOM /1715 BHIIOJIHEHUS YUeOHBIX 3a/1a4;

- mpuoOpeTrath  ONBIT  HWCHOJB30BaHUS  HMH(DOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOI'O MCIIOJB30BAaHUS Pa3IMYHBIX IMOMCKOBBIX
CHUCTEM;

- CaMOCTOSTEJIbHO BbIOMPATh ONTHUMAJIbHYIO (OpPMY MpEACTaBIECHUS OUOJIOTHMYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

- HCIIOJIb30BaTh HayyHBIH S3bIK B KAyeCTBE CPEJCTBA NMpH paboTe ¢ OMOJIOrHMYecKon
uH(popMaLMel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHMUECKUE 3HAaKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

- BJIJIETh HaBBIKAMU DPACHO3HABAHUS W 3alIUTHl HMH(pOpMAIMK, HUHPOPMALMOHHOU
0€30MacHOCTH JIMYHOCTH.

OByajgeHne yHMBepCaJIbHBIMA KOMMYHHKATHBHBIMH A€l CTBUSIMU:

OO0menue:

- OCYILIECTBIATh KOMMYHHMKAIlMM BO BCeX cdepax >KM3HM, aKTUBHO Y4acCTBOBaTh B
JIUaJiore WM JUCKYCCHM IO CYIIECTBY OOCyXIaeMod TeMbl (yMEHHE 3ajaBaThb BOIPOCHI,
BBICKA3bIBaTh CYKJEHUS OTHOCUTEJIBHO BBINIOJHEHUS IIpelaraéMoi 3ajadd, Y4HUTHIBAaTh
MHTEPECHI U COTIaCOBAaHHOCTb MO3ULUIN APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCUH);

- pacno3HaBaTh HeBepOalbHbIE CpeACTBA OOLIEHMS, TOHUMATh 3HaYEHHUE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTyallul, YMETh CMsIr4aTb KOH(QIUKTHI U
BECTH IEPETOBOPHI;

- BJIAJICTh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOIEHCTBUSA, TOHUMATh HAMEPEHUS
JpYTuX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKECHHUS;

- Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHMS C UCIOJIb30BAHUEM SI3BIKOBBIX
CpPEJICTB.

CoBMecTHast 1eATEJIBHOCTD:

- MMOHUMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHON U MHAWBHUIYaJIbHON pabOTHI
OpyU peleHuH OWOJIOTHYECKOM MpoOieMbl, OOOCHOBBIBaTH HEOOXOJUMOCTh MPUMEHEHUS
IpYNHoOBBIX (OPM B3aUMOJIEHCTBUS IPH pEIIEeHUU Y4eOHOH 3a1auu;

- BBIOMpATh TEMATUKY U METOJBI COBMECTHBIX ACUCTBUI C y4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

- IPUHHMMATh L€ COBMECTHOM JEATEIBHOCTH, OPTaHMU30BbIBaTh U KOOPAWHUPOBATH
JIEUCTBUSA MO €€ ITOCTUKEHMIO: COCTAaBIATH IUIAH JEHUCTBUH, pACIpPENENATh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHON paboTHI;

- OIICHMBaTh KAayeCTBO CBOET0 BKJIAaJa M KaXJOr0 Yy4YaCTHMKAa KOMaHIbl B OOIIMMN
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;



- IIpeJy1araTb HOBBIE ITPOEKTHI, OLIEHUBATH UJIEU C MTO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- OCYLIECTBJISITh MO3UTUBHOE CTPAaTErMUECKOE IOBEJIEHUE B PA3IMUYHBIX CUTYaLUsX,
HPOSIBJIATH TBOPUECTBO U BOOOPAXKEHHE, ObITh MHUIIMATUBHBIM.

Ogy1ajeHne YHMBEPCAJIBHBIMHU PeryJsiTHBHBIMU 1efiCTBUAMM:

Camoopranuszaums:

- HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIS BBIBICHHUS NMPOOJIEM W UX pEIICHUs B
KU3HEHHBIX M YUEOHBIX CUTYalUsX;

- BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH IEJIEBbIE M CMBICIOBBIE YCTAaHOBKH B
CBOMX [JEHCTBHAX U MOCTYIKax IO OTHOLICHHWIO K JKUBOH MHpPHUpOJE, CBOEMY 3J0POBBIO U
3/10POBBIO OKPYXKAIOLIHX;

- CaMOCTOSTEJIbHO  OCYLIECTBIATh I103HABATEJIbHYIO JIEATEIIBHOCTb, BBISABIISAThH
pOoOJIEMBI, CTaBUTh U POPMYITHPOBATH COOCTBEHHBIC 3a/1a4¥ B 00Pa30BaTEIbHON NEATEIHHOCTH
Y J)KU3HEHHBIX CUTYaIHsIX;

- CaMOCTOSITETIbHO COCTaBJIATH IUIAH PEIICHUS NpoOJIeMbl C y4ETOM HUMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U NPEeIOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

- pacUIMpATh paMKH Y4eOHOro IpeAMeTa Ha OCHOBE JIMYHBIX MTPEIIOYTECHUH;

- JenaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelLIeHHE;

- OLICHUBATh NPUOOPETEHHBIN OIBIT;

- cnocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHHUIO MIMPOKON 3PYAMLUU B Pa3HbBIX
00JacTsX 3HaHUH, IOCTOSIHHO OBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETSM;

- BJIAJCTh HaBBIKAMHU I103HABATEIHHOM pEQIEKCHU KaK OCO3HAHHS COBEPIIACMBIX
JeMCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3yJbTaTOB U OCHOBAHMI, HCIOIb30BATh MPUEMBI
peduiekcuu s OIICHKH CUTYAIMH, BEIOOpAa BEPHOTO PEIICHUS;

- YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELICHUS [0 UX CHIDKEHUIO;

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX [IPU aHAIU3€E PE3YJIbTaTOB JAEATEIbHOCTH;

IIpunsaTHe ceds u apyrux:

- IPUHUMATh ce0sl, IOHUMAasi CBOU HEJOCTATKU U JIOCTOUHCTBA;

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYIMX [P aHAIHU3€E PE3YJIbTaTOB AEATEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OMIMOKH;

- pa3BUBaTh CIOCOOHOCTh OHUMATh MUP C MO3UIMH JPYToro YeJIOBEKa.

IIpenmernsbie pe3yabtathbl 10-11 kaacesl

[IpenmeTHble pe3yabTaThl OCBOEHUS COAep)KaHUs ydeOHoro mpeamera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha 00ecriedeHre MpoPMIHbHOTO 00yYeHHsST 00yUYaroIuXCs
6uonornu. OHM BKJIIOYAIOT: creuupuUecKkue Ajas OHONOTMH HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOECHMIO, HMHTEpPHpPETAMd U MpeoOpa3OBaHUI0 3HAHWM, BHJbI
NeSITeIbHOCTH MO IMOJYYEHHIO HOBBIX 3HAHMW M HMX NPHUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B peaJIbHbIX )KMU3HEHHBIX cUTyauusax. [IpeaMerHbie pe3yabTaTsl NPEICTaBICHbI 110 rojlaM
WU3Y4EHHUS.

[IpenMeTrHble pe3ynbTaThl OcBOeHHUs yueOHoro mpeamera «buonorus» B 10 kiaacce
JOJIKHBI OTPaXKaTh:

- c¢(OpPMUPOBAHHOCTh 3HAHMM O MECT€ M POJU OHOJOTUU B CUCTEME ECTECTBEHHBIX
HayK, B ()OPMHUPOBAHUH €CTECTBEHHO-HAyYHOU KapTHHBI MHpa, B TIO3HAHUH 3aKOHOB MIPUPOIBI U
pelieHnr TpobiieM palloOHAIBHOTO IPUPOIOTIOIB30BaHMS, O BKJIa/1€ POCCUNCKUX U 3apyOeKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

- BJAJEHHE  CHUCTEMOH  OHONOTMYECKMX  3HAHUH,  KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAONINEe OMOJIOTHYECKHE TEPMHMHbI W TOHATHS (KHU3Hb, KIIETKA, OPTraHU3M,
MeTabonu3M, TOMEOCTa3, CaMOpEryJslus, CaMOBOCIIPOM3BEICHHE, HACIIEICTBEHHOCTD,
U3MEHYMBOCTb, POCT U Pa3BUTHE), OMoJornyeckue teopuu (kinetouynas teopust T. IlIBanna, M.
[neiinena, P. Bupxosa, xpomocomHast Teopusi HacienctBeHHocTd T. Moprana), yuenus (H. U.
BaBuioBa - 0 meHTpax MHOrooOpaszus W MPOHCXOXKACHUS KYJIbTYPHBIX PACTEHHUH), 3aKOHBI



(emmHOOOpA3Hsl TOTOMKOB MEPBOTO MOKOJICHUS, PACIICIUICHUS, YACTOTHl TaMeT, HE3aBUCHUMOTO
HacnenoBanusl I'. Menpgensi, TOMOJOTMYECKUX PAJIOB B HACIEACTBEHHOM uameHuumBoctu H. .
BagsuoBa), npuHUUIIBI (KOMIUIEMEHTAPHOCTH);

- BIaJ€HHUE OCHOBHBIMH METOJJaMH HAy4YHOTO TIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTHYECKUX HCCIEOBAHUAX JKUBBIX OOBEKTOB (ONMHMCaHHWE, H3MEpEeHHe, HaOII0IeHHe,
SKCTICPUMEHT);

- YMCHHE BBIICTATh CYIIECTBEHHBIC MPHU3HAKUA: BUPYCOB, KIETOK MPOKAPUOT U
JyKapuoT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4Hcje OakTepuii, TpudoB,
pacTeHU, )KUBOTHBIX U YEJIOBEKa, CTPOSHUSI OPTaHOB U CHUCTEM OPraHOB PACTEHUH, )KUBOTHBIX,
YeJioBeKa, MPOIECCOB KU3HEACSITENIbHOCTH, MPOTEKAIOIINX B OPTaHU3MaxX PacTeHH, KUBOTHBIX
U 4YelOBEKa, OWOJIOTMYECKUX TIPOIECCOB: OOMEHa BEHIeCTB (METa0oNM3M), MPEBpAICHUSI
SHEepruu, OpoKeHHUs, aBTOTPO(HOTO M TreTepoTpodHOro TUIIOB NHUTaHMS, (OTOCHHTE3a U
XeMOCHHTE3a, MUTO3a, Mei03a, TaMeTorenesa, YMOpPHOreHe3a, MoCTIMOPHOHAILHOTO Pa3BUTHS,
Pa3MHOXKEHHUS, UHIMBUIYaIbHOTO PAa3BUTHUSI OpraHu3Ma (OHTOreHe3a), B3aUMOJACHCTBUS T€HOB,
reTepo3nca, UCKyCCTBEHHOTO 0TOOPa;

- YMEHHE YCTaHaBJIMBATh B3aUMOCBS3H MEX]ly OpraHOUJaMH KJIETKUA U UX (YHKIHSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEW W X (QPYHKIUIMHU, MEXKy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX M 4YellOBEKa M MX (YHKIHMSIMH, MEXKIYy CHCTEeMaMHU OPraHoB U HX
GYHKIUSAMH, MEXKAY 3TamlaMu OOMEHA BEIISCTB, dTallaMH KJIETOYHOTO IUKJIA U KU3HECHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTumnom u (hakropamu Cpesl OOUTAHUS;

- YMEHHUE BBIABIATH OTIIMYUTENbHBIC TPU3HAKHU KUBBIX CHCTEM, B TOM YHUCIIE€ PACTCHHIA,
JKUBOTHBIX U YCIIOBEKA;

- YMEHHE WCIIOJIb30BaTh  COOTBETCTBYIOIME  APTyMEHTHI,  OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JUIS  JOKa3aTeJbCTBA  POJACTBA  OPraHM3MOB  Pa3HBIX
CUCTEeMAaTUUYECKUX TPYIIIL;

- YMEHHE pelaTh OMOJIOTHYECKUE 3a7a4H, BBIABISATH MPUIUHHO-CICICTBEHHBIC CBS3H
MEXYy HCCIEyeMbIMH OHOJOTHYECKHUMH TPOIeCCaMU U SIBICHUSIMH, JI€1aTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHHH TTOJIYYCHHBIX PE3yJIbTaTOB;

- YMEHHE BBIMIOJIHATH J1a00paTOPHBIE U MPAKTHYECKHE paboThl, COOII0IAaTh IPaBHIIa IIPU
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHHEM;

- YMEHHUE BBIJIBUTaTh TUIOTE3bI, MPOBEPATh UX OSKCIEPUMEHTAIBLHBIMH CpEJCTBAMH,
bopMyIUpys 1IeTb HCCIIST0BaHMUS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

- YMEHHUE y4yacTBOBaTh B y4EOHO-UCCIIEOBATEIHCKOM paboTe Mo OUONIOTHH, SKOJIOTHH U
MEWIIMHE, MPOBOJUMONM Ha 0a3e NIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISTH
MOJTy4YEHHBIEC PE3YIbTAaThl HA YYCHHUYECKUX KOH(PEPEHIINX;

- YMEHHE OIICHUBATh ITHYCCKHE AaCICKThl COBPEMEHHBIX WCCIEIOBAaHWUN B 00IacTH
OMOJOTUM W MEIUIHMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIMPaBICHHOE
W3MEHEHHE TeHOMA U CO3/IaHME TPAHCTEHHBIX OPTaHU3MOB);

- yYMEHHE OCYUIECTBISATh OCO3HAHHBIA BBIOOpP Oyaymiell mpodeccuoHaIbHON
NeSITeTPHOCTH B 00JacTH OHMOJIOTHH, MEIWIMHBI, OMOTEXHOJOTHUH, BETEPUHAPUH, CEIHCKOTO
X035UCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIITyOIsTh O3HABATENbHBIM HHTEPEC, HAMPABICHHBIN
Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOHIEH mpodeccur W MPOAODKEHHE OHOIOTHYECKOTO
0o0pa3oBaHUs B OPTaHU3ALUAX CPEIHETO MPOPECCUOHATHHOTO U BBICIIIETO 00Pa30BaHMUS.

[IpenMeTrHble pe3ynbTaThl OCcBOeHHUs yueOHoro mpeamera «buonorus» B 11 kiacce
JAOJIKHBI OTPAKATH:

- cOpMHPOBAHHOCTh 3HAHWH O MECTE€ W POJM OHMOJOTHU B CHCTEME E€CTECTBEHHBIX
HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KApTUHBI MHpA, B TMO3HAHUU
3aKOHOB TPHPOJBI W PEIICHHH JKOJOTHYECKHX TPOOJIEeM YelOBEYeCTBa, a TaKXKe B PEHICHUHU
BOIPOCOB PAllMOHAILHOTO MPHUPOIONONB30BaHuUs, U B (POPMUPOBAHUHU [IEHHOCTHOTO OTHOIICHUS
K TpHUpoje, OOIIeCTBY, YeTIOBEKY, O BKJIAJe POCCUHUCKUX W 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

- YMEHHE BJIAJICTh CUCTEMON OMOJIOTHYECKUX 3HAHUI, KOTOpasi BKIIOYAET ONpeAeTICHHUS
¥ TOHUMaHHE CYITHOCTH OCHOBOIOJATAIONINX OWOJIOTMYECKUX TEPMHHOB M TOHATUU (BUI,
sKocucTteMa, Owuocdepa), Oumosormdeckue Tteopuu (dBomtonMOHHAs Teopuss Y. J[lapBuHa,
CUHTeTHUeCKass Teopusi 3Bomtonuu), yuaeHus (A. H. CeeprioBa - o0 MyTSX U HampaBICHHSIX



sBomonnu, B.M. BepHanckoro - o 6uocdepe), 3akoHbI (reHeTHueckoro paBHoBecus . Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacta K. M. bospa), mpasuna (Muammyma lO. JInbOuxa,
HKOJIOTMUYECKOH MUpaMUIbI SJHEPTUH ), TUTIOTE3bI (TUnoTe3a «mupa PHK» V. I'unbepra);

- YMEHHUE BJa/IeTb OCHOBHBIMH METOJIaMH HAy4HOTO MO3HAHUS, HCIOIb3YEMBIMU B
OMOJIOTMYECKUX HCCIEAOBAHUSAX >KHUBBIX OOBEKTOB W JKOCUCTEM (ONMHUCAaHUE, H3MEpPEHHUeE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHHSI U OLIEHKH aHTPOINOTCHHBIX M3MEHEHUH B
IPUPO/IE;

- YMEHHE BBIICNATH CYIIECTBEHHbIE NMPU3HAKHU: BHUJIOB, OMOTr€OIEHO30B, SKOCUCTEM U
ounochepsl, CTaOWIM3UPYIOMICTO, MABMXKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOro O0TOOopa,
AJJTONATPUYECKOr0 M CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIUX CHII 3BOJIIOLUU
Ha TeHO(OH]| MOMYJSIUHN, TPUCIIOCOOICHHOCTH OPTraHU3MOB K cpeiie OOUTaHUs, YepelOBaHUS
HaIpPaBJICHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA DHEPTHU B SKOCUCTEMAX;

- YMEHHME YCTAaHABIIMBATh B3aUMOCBS3U MEXIY IMPOIECCAMU 3BOIIOLUHU, TBUKYIIUMHU
CHWJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU PAa3JIMYHBIX 3KOCHUCTEM M MPHUCHOCOOICHUSMU K HUM
OpraHU3MOB;

- YMEHHUE BBISBJIATH OTIMYUTEIbHbIE MPU3HAKU KUBBIX CHUCTEM, NMPUCHTOCOOIECHHOCTH
BUJIOB K cpele oOuTaHUs, a0MOTHYECKMX ¥ OHOTHYECKMX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBS3€l OPraHu3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHHI B 9KOCHUCTEMaX CBOEH
MECTHOCTH;

- YMEHHE WCIIOJIb30BaThb  COOTBETCTBYIOIME  APryMEHTHI,  OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥  CHMBOJIMKY JUIsI  JIOKa3aTeJIbCTBA POACTBA OPraHU3MOB  Pa3HBIX
CUCTEeMATUYECKUX TPYII, B3aUMOCBSI3M OpPraHU3MOB U Cpelbl OOWTaHHs, EIWHCTBA
YEJIOBEUECKUX pPac, HEOOXOIUMOCTH COXPAaHEHHMsI MHOT000pa3vs BUIOB M SKOCHCTEM Kak
YCIIOBUS COCYILIECTBOBAHUS IPUPO/IBI U YETIOBEUECTBA;

- YMEHHUE pelIaTh OMOJIOTHYECKUE 3a]a4M, BBIABIISITH MPUYUHHO-CIICICTBEHHBIC CBS3U
MEXYy HCCIEAyeMbIMH OHOJOTHYECKHUMH TpOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHUH TMOJTYYEHHBIX PE3YJIbTATOB;

- YMEHHE BBIMIOJIHATH J1a00paTOPHBIE U MPAKTHUECKHE paboThl, COOII0IAaTh TPaBHIIa TIPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBaHHUEM;

- YMEHHUE BBIJIBUTaTh TUIIOTE3bI, MPOBEPATh UX SKCIEPUMEHTAIBHBIMHU CpEICTBaMH,
bopMyIupys 1eTb UCCICAOBaHMS, aHAIM3UPOBATH MOJYUYCHHBIE PE3YJIbTATHI U JICJIaTh BHIBOIBI,

- YMEHHUE y4acTBOBaTh B y4EOHO-UCCIIEOBATENHCKON paboTe M0 OMOJIOTHH, SKOJIOTHH U
MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, M MYOJUYHO MPEACTABIATH
MOJTy4YeHHBIC PE3yIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

- YMEHHUE OLICHUBATh THUIOTE3bl U TEOPUU O MPOUCXOXKJIECHUU >KU3HU, UYEJIOBEKa M
YeNOBEUYEeCKHX pac, O MPUYMHAX, TMOCIEACTBUSIX W CIOCO0aX MPEAOTBpAIlEHUs TI00ATbHBIX
W3MEHEHUH B buocdepe;

- yYMEHHE OCYUIeCTBIATH OCO3HAHHBIA BBIOOpP Oyaymiedl mpodeccruoHarbHON
NEATeTLHOCTH B 00JIacTU  OMOJIOTMH, OKOJOTHH, TMPUPOJOIOJIB30BAHUSA, MEIUIUHBI,
OMOTEXHOJIOTHH, MICUXOJIOTUH, BETEpUHAPHH, CEJIbCKOTO X0351CTBA, MULIEBOIN
MPOMBIIIUICHHOCTH, YTAyOJsATh IMO3HABAaTEIbHBIM HMHTEpPEC, HAMpaBICHHBIM Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH NpodecCH U TMPOAODKEHHE OWOJIOTMYECKOT0 00pa3oBaHUs B
OpraHU3aIMAX CPETHEro MPOPECCUOHATBHOTO U BBICIIIETO 00pa30BaHUs

TemaTuyeckoe MIAHMPOBAHUE

10 xknace
Ne || Ha3Banwue pa3nenoB u Tem ‘ KomnmndaectBo uacos DnexTpoHHBIE (ITUPPOBLIE)
/T IPOTPaMMBbI Beero||Kontpors || TpaxTruec o0pa3oBaTeNbHbIE PECYPCHI
HbIE KHe paboThl
paboThI
1 || buonorus kak Hayka 1 bubnuoreka HOK
https://m.edsoo.ru/7f41¢c292
2 || XKuBble cHCTEMBI M HX| 2 bubnuoreka LHOK
U3y4YCHUE https://m.edsoo.ru/7f41c292
‘ 3 H buonorus xnetku H 2 H H 0,5 HBI/I6J'II/IOTGK3 HOK‘



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

No || HazBaHue pa3ienoB U TeM KomnuecTBo uacos ‘ DnekTpoHHbIC (IU(PPOBLIE)
n/n IIPOrPaMMBI Beero| Konrpos || TpaxTuuec o0pa3oBaTeNbHbIE PECyPChHI
HbIE KHe padoThI
paboThI
|l [ [ [ | Ihttps://m.edsoo.ru/7f41c292 |
4 || Xumuueckas 10 1 1 bubnuoreka LHOK
OpraHu3aIs KICTKH https://m.edsoo.ru/7f41¢c292
5 || Crpoeane wu  ¢yHkmuu|| 8 1 2 bubnnoreka HOK
KICTKH https://m.edsoo.ru/7f41¢c292
6 || O6men BEILIECTB u| 9 1 bubnmoreka LHOK
[peBpalleHie SHEPTUU B https://m.edsoo.ru/7f41¢c292
KIIETKE
7 || Hacimencreennas 9 0,5 bubianoreka LHOK
UHpOpMAIHS " https://m.edsoo.ru/7f41¢c292
peanu3aius e€ B KJIeTKe
8 || )Ku3HeHHBIN IUKII KIICTKH | 6 1 1 bubnmmoreka HOK
https://m.edsoo.ru/7f41¢c292
9 || Crpoenue wu ¢yakuuu|| 17 1 15 bubnuoreka LHOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
10 || PasmHoxxeHue u pazutue| 8 1 1,5 bubanoreka HOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢c292
11 || I'enetuka — Hayka o| 2 0,5 bubnunoreka LHOK
HACJICICTBEHHOCTH u https://m.edsoo.ru/7f41c292
W3MEHYHUBOCTH
OpPTraHHU3MOB
12 || 3akoHOMepHOCTHU 10 1 bubnmnoreka HOK
HACJICICTBEHHOCTH https://m.edsoo.ru/7f41c292
13 || 3akoHOMEpHOCTH 6 1 bubnamoreka [HOK
W3MEHYHUBOCTH https://m.edsoo.ru/7f41c292
14 || I'eneTuka JemoBeKa 3 1 0,5 bubnuoreka HOK
https://m.edsoo.ru/7f41¢c292
15 || Cenekius opraHu3MoB 4 1 bubnuoreka HOK
https://m.edsoo.ru/7f41¢c292
16 || buorexHonorus u| 4 bubnmmoreka HOK
CHUHTETHYECKasi OMOJIOTHUS https://m.edsoo.ru/7f41c292
‘ 17 H PeszepBHOe Bpemst H 1 H H H ‘
OBILEE KOJIMYECTBO 102 6 13,5
YACOB I10 ITPOTPAMME
11 knacce
Ne || HazBanue pa3zaennoB U TeM KommuecTBo vacoB ‘ OneKTpoHHBbIE (LIUPPOBLIE)
n/n POTPaMMBI Beero| Konrpos || TipaxTryec o0pa3oBaTenbHbIE PECYPCHI
Hble | KHe paboThI
paboTsl
1 |Bapoxnenue u paszButue| 4 bubnuoteka HOK
SBOIIOIIMOHHBIX https://m.edsoo.ru/7f41lcc74
MpECTaBICHUI B
Ounonoruun
2 |MuxkposBomrormst u - e€|| 14 2 bubnuoreka HOK
pe3ysbTaThl https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

No || HazBaHue pa3ienoB U TeM KomnuecTBo uacos ‘ DnekTpoHHbIC (IU(PPOBLIE)
n/n IIPOrPaMMBI Beero| Konrpos || TpaxTuuec o0pa3oBaTeNbHbIE PECyPChHI
HbIE KHe padoThI
paboThI
3 |Makpospomtoruss u  e€|| 6 1 bubnnoreka HOK
pe3yJIbTaTh https://m.edsoo.ru/7f41cc74
4 |[TpoucxoxaeHue ul| 15 1 1,5 bubianoreka LHOK
pa3BHUTHUE KHU3HU Ha 3emiie https://m.edsoo.ru/7f41cc74
5 |[IIpoucxoxnenue uenoreka| 10 1 1 bubianoreka LHOK
- QHTPOIIOTeHE3 https://m.edsoo.ru/7f41cc74
6 |Oxomorus - Hayka of 3 1 0,5 bubnnoreka HOK
B3aHMOOTHOIIEHHUX https://m.edsoo.ru/7f41cc74
OpPTraHUu3MOB u
HAJIOPTaHU3MEHHBIX
CUCTEM C OKpYXKarolleu
cpenoit
7 ||Opranu3msl Hu cpenall 9 15 bubnuoreka LHOK
oOuTaHus https://m.edsoo.ru/7f41cc74
8 | Dxosorus BHUJIOB ul 9 1 0,5 bubnmoreka [HOK
O YJISAIAH https://m.edsoo.ru/7f41cc74
9 |Dxosorus coobmecTn.| 12 1 0,5 bubnmoreka [HOK
DKOJIOTUYECKHE CHCTEMBI https://m.edsoo.ru/7f41cc74
10 |buocdepa - rnobanbHas| 6 1 bubanoreka HOK
9KOCHUCTEMA https://m.edsoo.ru/7f41cc74
11 |YenoBek u okpyxkaromas| 6 1 bubnmnoreka HOK
cpena https://m.edsoo.ru/7f41cc74
‘ 12 HP€3€pBHOG BpeMs H 8 H H H
OBIEE KOJIMYECTBO 102 8 7,5
YACOB I10 ITPOT'PAMME

Yuer nporpaMMbl BOCIIUTAHUS
NpH pa3padoTKe TeMATHYECKOI0 INIAHNPOBaHus y4eOHoro npeamera «buosorus»

JInunocthsle YV /| Omnpenensiercs B mpoliecce pa3padoTKu ®opMbl
CLIEHapus KaXJ0ro ypoka BOCITMTBIBAOIINX

Bocnurtsiarommit OO6pa3oBareibHbIe Y4EOHBIX 3aHATHH

MTOTEHIIUAI TE€XHOJIOTUH

coJiepKaHus

y4eOHOro mpeaMera
Camoonpenenenue / Bocnuranue TexHomoruu JHenosas urpa
NaTPUOTH3M, rpaxaancTBeHHocTH | Kputnueckoro «YueHble
IPaXXAaHCTBEHHOCTb, | M MaTPUOTHU3Ma Ha MBIILIEHHUS. npoTHB MU(DOB
conuaibHas npumepax xku3Hu u | UKT Hayku 20 Beka»
COJINJIAPHOCTH JeSITeIbHOCTH

POCCHUICKHX

YUYEHBIX,

BHECHINX OOJBIIOMN

BKJIaJ] B pa3BUTHE

O6uosIorun
CwmeicnooOpa3oBanue | @opmupoBaHue TexHonoruu Huckyccus
/ TPyZl ¥ TBOPUYECTBO, | HAYYHOM  KAPTUHBI | TPOOJIEMHOTO «Baxneimue
HayKa MUpa, BJIaJIcHHE | OOyUYeHHs. OTKPBITHS B



https://m.edsoo.ru/7f41cc74
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KYyJbTYpOH,
CO3/IaHHOM
BOKpYT
XUMHUH.
Pemrenue 3amgau
poeCCHOHATBLHOTO
u TPYAOBOTO
BOCITUTAHHUS

npeaMera

[IpoekTHbIE
TEXHOJIOTUHU

oOJactu
TEHETUKUY

HpascTBeHHO
TUYECKas
opueHTarus /
pupo/a,
YeJI0BEYECTRO,
370pOBbIN
YKU3ZHU

Bocnouranue
SKOJIOTUYECKOTO
CO3HaHUA,

310poBBECOEpETAOIINE.

Ilemaroruka
COTpYAHUYECTBA

ConmanpHas
aKkusa «YOTHBINA
JIBOPHK»

OTBETCTBEHHOE

OTHOIIICHHE K
CBOEMY  3/I0pOBBIO,
MOTPeOHOCTH

B aKTUBHOM |
3J10pOBOM  oOpase
KU3HU, OTKa3 OT
BPEIIHBIX MPUBBIYCK

obpa3

B ¢enepanpHBIX M pPETHOHAIBHBIX MPOLEAYPaX OICHKH KadecTBa OOpa3OBaHHA

HCIIOJIB3YCTCA

nepeueHb (KoguduKaTop) pacmnpeAeNeHHBIX [0 KiaccaM IPOBEpsIeMbIX

TpeOOBaHUN K pe3yJabTaTaM OCBOCHHS OCHOBHOM 0O0pa30oBaTeIbHON MPOTPaMMBI CpPETHETO
o011ero o0pa3oBaHUs U AIEMEHTOB COAEPIKAHUSI 110 OUOJIOTHH.

IIpoBepsiemble TPeOOBAHMS K Pe3y/JIbTATaM OCBOCHHS OCHOBHOM
oOpa3oBaTeibHO nmporpammsl (10 kiacc)

Kon
MIPOBEPSIEMO
ro
pe3yibTaTa

[TpoBepsiembie IpeIMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOI 00pa3oBaTeIbHON
MIPOrpaMMBbI CPETHETO 00IIET0 00pa3oBaHuUs

1

CpopMUpOBaHHOCTh 3HAHUN O MECTE W POJIM OMOJIOTHM B CHCTEME HAyYHOTO
3HAaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAYYHON KapTWHBI MHpa M HAYYHOTO MHUPOBO33PEHHS; O BKJIAJIE POCCHUICKHX U
3apyOeKHBIX YYEHBIX-OMOJIOrOB B pa3BUTHE OWOJIOTUM; (YHKIHOHATIBHON
TPaMOTHOCTH YEJIOBEKA JIJIsl peIICHHsI )KU3HEHHBIX 3a71a4

YMeHue pacKkpbIBaTh CO/IepKaHNe OMOJIOrMYECKUX TEPMUHOB U MOHATUN: )KU3Hb,
KJIETKa, OpraHu3M; MeTaboin3M (OOMEH BEIeCTB W IpEBpalleHHE SHEPrun),
romeoctasd (caMoperyislusi), YypOBHEBas OpraHM3alUs JKUBBIX CHCTEM,
CaMOBOCIIPOU3BECHHE (PEIPOAYKIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT
U pa3BUTHE

YMenue wu3naratb OHOJOTMYECKHE TEOopuu (KJIETOYHas, XpPOMOCOMHas,
MytanuoHHas), 3akonsl (I'. Mengens, T. Moprana, H. 1. BaBunosa) u yuenus (o
LEHTpPax MHOrooOpa3usi W MPOUCXOXKACHHSI KyIbTypHbIX pactenuit H. .
BasuiioBa), onpenensaTh rpaHuLbl HX IPUMEHUMOCTH K KUBBIM CUCTEMAM

YMeHne BiaieTh METOJaMU HAy4YHOTO IMMO3HAHHUS B OMOJIOTHH (HAOMIOICHUE U
OMMCAHUE JKUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUI; OpraHU3alus U MPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIBHKEHHWE  THUIIOTE3bl;  BBISBIICHHE
3aBUCHMOCTH MEXIYy HCCIEeNyeMbIMUA BEIMYMHAMH, OOBSICHEHHE IMOJTYYECHHBIX
pe3yIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX TMOHATHHA, TEOPUN U 3aKOHOB; YMEHHE




ACJIaTh BBIBOJIbI HA OCHOBAHUU MMOJTYUYCHHBIX p€3yHBTaTOB)

YMeHue BBIIEISITh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK IMPOKAPHOT M
AYKapHOT, OMHOKJIECTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEILIECTB M NMPEBPAIICHUS SHEPTHU B KIETKE, (POTOCHHTE3A,
TUTACTHYECKOTO W JHEPreTHYecKOro OOMEHa, XeMOCHHTEe3a, MHTO03a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXKCHHS, HWHIUBUAYAIBHOTO DPAa3BUTHS OpTraHU3Ma
(oHTOTCHE3)

VYMmenune INPUMCHATH IOJYYCHHBIC 3HAHUA IJIA O6'b5ICH€HI/ISI 6I/IOHOFI/I‘-IGCKI/IX
MIPOLIECCOB U SIBJICHUMN, JIJISl IPUHATHS MPAKTUUYECKUX PELICHUH B MOBCEIHEBHOM
KHU3HH B LEIIX oOOecredeHusi Oe30MacHOCTH CBOETO 3/I0POBbS M 3/10POBBS
OKpY)XaIOIIUX JIIOJIeH, COONMIOJEHUST HOPM TIPaMOTHOIO TMOBEACHUS B
OKpY>Karollle MPUPOJIHON Cpejie; MOHMMAaHUE HEOOXOIUMOCTH HCIOJIb30BaHUS
JOCTUKEHUI COBPEMEHHON OMOJIOTMH M OMOTEXHOJOTUH [JIsl PalMOHAILHOTO
MIPUPOJIOTIOIE30BAHUS

YMeHue peuiaTth 3JIEMCHTAPHBIC TCHCTUUCCKUC 3a/lda4Y HAa MOHO- U I[I/II"I/I6pI/II[H06
CKpCIIMBAHUE, CUCIIJICHHOC HACIICAOBAHUEC, COCTABIIATH CXCMbI MOHOFI/I6pI/IIlHOFO
CKpCHIuBaHuAd U1 NPCACKa3aHud HACIICAOBAHUA TPU3HAKOB Y OPraHU3MOB

YMeHue BBIIOJHATH JIAOOpAaTOpPHBbIE W TpaKTHYECKHUEe pPabOThl, COOIIOAATH
IpaBwiIa npu padboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYAOBAHUEM

YMeHue KpPUTUYECKHM OILIGHMBATh W  HUHTEPIPETUPOBATh  HUH(OPMALIHIO
OMOJIOTMYECKOTO COJCpXKAHMS, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHUS U3
pasnuuHbiX ucTouHukoB (CMU, Hay4yHO-TIOMYJISIpHBIE MaTE€pUAbl); dTUYECKUE
ACIEeKThl COBPEMEHHBIX UCCIICIOBAHUI B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOT I

10

YMeHue cosziaBaTh COOCTBEHHbIE MTUCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000IIast
Omojormdeckyro HMH(pOpPMAIMIO W3 HECKOJIbKUX HMCTOYHHKOB, TI'PAMOTHO
MCIOJIb30BaTh MOHATUHHBIN amnmnapatr OMoJI0Tuu

IIpoBepsiembie 3j1eMeHTHI coaep:xkanus (10 kiacc)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

buonorus kak Hayka

11

buonorus - Hayka o xuBoi mnpupoge. Ponp Ouonormu B (HopMUpOBaHUU
COBPEMEHHOM HayuyHOU KapTuHBI MUpa. CHUcTeMa OMOJOTHYECKUX HAyK

1.2

MeTtoapl O3HAHUS KUBOM MpHUpPOAbl (HAONIO/IEHUE, SKCIIEPUMEHT, OIHCAHUE,
U3MepeHue, Kiaccu(uKkanus, MOJEIUpPOBaHUe, CTaTHUCTUYecKas o0paboTka
JTAHHBIX )

’KuBbIe CHCTEMBI U UX OopraHu3anusa

2.1

Xusble cucrembl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHus Omosnoruu. CpoiicTBa
ouocucTeM U UX pasHooOpasue

2.2

YpoBHU oOpraHu3any OUOCHCTEM: MOJIEKYISIPHO-TEHETHUECKUH, KIETOYHBIH,
OpraHU3MEHHbIH, MOMYISIIUOHHO-BUIOBO, SKOCUCTEMHBIH, OMOChepHbIH

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU




3.1

XUMHUYECKUHA COCTAaB KJIETKU. XHUMHUYECKHE DJIIEMEHTBI: MAKPOIJIEMEHTHI,
MHKpO3JIEMEHTBI. Boxga u MuHepanbHble BemiectBa. DOyHKOUMH BOABI M
MUHEpaJIbHBIX BEIIECTB B KieTKe. [loamepkanrue ocMOTHYECKOTO Oaanca

3.2

benku. CoctaB u crpoeHHe OEIKOB. AMHHOKHCIOTHI - MOHOMEPHI OEJIKOB.
He3zameHuMble M 3aMEHUMBbIE AMHUHOKHMCIOTBL. AMHHOKHCIOTHBIH COCTaB.
YPOBHU CTPYKTYphl OEIKOBOI MOJIEKYIIbI (IIEPBUYHASL, BTOPUYHASL, TPETUYHASA U
YeTBEPTUYHAs CTPYKTypa). XHUMHUYECKHe CBoWcTBa OenkoB. buonormueckue
¢byHKIHN OEIKOB.

®depmeHThl - Ouonoruueckue kKartanuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIN
HeHTp, cyocrparHas cnenuduuHocts. Kodepmentsl. Buramunsl. Otnuuuns
(epMEeHTOB OT HEOPraHMUYECKUX KaTaJln3aTOpOB

3.3

YraeBoasl: MOHOCaXapHIbl (TIII0OK03a, pub03a U Ae30Kcuprbo3a), Tucaxapuiabl
(caxapos3a, JakTo3a) M TONMCAaxapuabl (Kpaxmal, TJHKOTEH, LEJUTI0I03a).
Buonornveckue GyHKIUHU YTIIEBOIOB.

Jlunupaer:  TpurMUepuAsl,  crepouabl,  Qpocomunuasl.  ['mapodunbHo-
runpopoOHbIe cBoiicTBa. buonormueckune ¢yHkmuu umuaoB. CpaBHEHHE
YTJIEBOJIOB, OCIIKOB U JIMIUJIOB KaK HCTOYHUKOB SHEPTUH

3.4

Hyxneunnossie kucnorsr: [IHK n PHK. Hykiieotuael - MOHOMEPBI HYKJIIEHHOBBIX
kucnotr. Crpoenne u ¢Qynkuuu JHK. Crpoenne u ¢ynkuuu PHK. ATO:
CTpoeHue U (PYHKIHH

3.5

Hwurosorus - Hayka o kietke. Knertounas teopusi. MeToapl U3y4eHust KJIETOK

3.6

Knerka kak nenoctHast kuBasg cucrema. OOmye NpuU3HaKu KIETOK: 3aMKHYTast
HapyxHass MeMmOpana, mosekynbl JJHK kak renermueckuil ammapar, cuctema
CHHTe3a OerKa

3.7

Tunsl KIETOK: SyKapuoTHUecKas U npokapuoTudeckas. OCoOOEHHOCTH CTPOECHMUS
mpokapuoTHueckoil  knetku. Kierounas crenka Oakrtepuif. CrpoeHue
JYKapUOTHUECKOM KJIETKH. OCHOBHBIE OTJIMUUS PACTHUTEIHHOM, XUBOTHOU H
I'pUOHOM KIIeTKU

3.8

IIoBEpXHOCTHBIE CTPYKTYpbhl KJIETOK - KJIETOYHAs CTEHKA, TJIUKOKAIMKC, HX
¢ynkun. [1nasmatuueckas memOpana, ee cBoiicTBa U pyHkuuu. [{utonnasma u
ee opraHouabl. OgHOMEMOpaHHbIE OpPraHOWABl KJIETKH: SHAOIUIa3MaTHYeCcKas
cetp (OIIC), ammapar [ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OPTraHOUWIBI
KJIETKA: MUTOXOHJPHUH, IacTuel. [IporcxokieHne MUTOXOHAPUM U IIIACTUL.
Bunel nnactun. HememOpaHHBIE OpraHoOMAbl KJIETKH: pUOOCOMBI, KJIETOYHBIN
LEHTP, PECHUYKH, )KTyTUKH. DYHKIIMM OPraHOUI0B KJIETKH. BriroueHus

3.9

Anpo - perynaropHbiii neHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapuoIlIa3Ma, XpOMAaTUH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCcnopT BEHIECTB B KIIETKE

>KI/I3HCILC${TCJ'ILHOCTB KIJICTKHU

4.1

OOMeH BemIecTB, WU MeTaboNM3M. ACCUMUISIIMS (IJIacCTHUECKUd OoOMEH) U
JUCCUMUIISININAS (DHEPTEeTHYECKUH OOMEH) - JIB€ CTOPOHBI €IWHOTO IMporecca
MeTtabonmu3ma. Tumbl oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Poib
(dhepMEeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHHH YHEPTHH B KICTKE

4.2

®dorocuntes. CBeroBas u TeMHOBasi Ga3bl hoTocuHTe3a. Peakinu ¢porocuHTe3a.
OddexTuBHOCTH (hoTOCHHTE3a. 3HaUCHHE (POTOCHMHTE3a MJIs KU3HU Ha 3emie.




Bnusinue ycmoBuit cpensl Ha (OTOCHMHTE3 U CHOCOOBI TOBBIIICHHUS €r0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUMH.

XeMOCHHTE3. XEMOCHUHTE3UPYIOIIUe OaKTepuu. 3HAYCHHWE XEMOCHHTEe3a s
KU3HHU Ha 3emMJie

4.3

DHepreTHyeckuii OOMEH B KJeTKe. PaciieruieHne BemIecTB, BBIICICHHE U
aKKyMYJIMPOBAaHUE DJHEPTUM B KIETKE. ITamlbl HHEPreTHYEeCKOro OOMEeHa.
I'mukomus. Bposkenne u ero Buabl. KucnopoaHoe okucieHHWe, WM KIETOYHOE
apIxanue. DPQPEeKTUBHOCTh YHEPreTUIECKOTO OOMEeHa

4.4

Peakiun marpuunoro cunresa. ['enernueckas uapopmanus u JJHK. Peanuzanus
TCHEeTHYECKOM HMH(OpMauu B KiIeTKe. ['eHeTHUecKHil KOoJ M ero CBOWCTBA.
Tpanckpuniust - marpuunbiii cunte3 PHK. Tpancmsaumst - OumocuHTe3 Oenka.
KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢gopmbl xu3Hu - BUpYChl. Mcropusi oTkpeitus BupycoB ([1.W.
WBanoBckuii). OCOOCHHOCTH CTPOCHHS U IKU3HEAEATEILHOCTH BHPYCOB.
baktepuodaru. bone3nu pacTeHHi, >KUBOTHBIX W YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc ummyHnonedpunura genoseka (BUY) - Bo3dynurens CITNda.
[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA

PasmHoxenue u HHIAUBUAYAJIIBHOC PA3BUTHUEC OPTAHU3MOB

5.1

KreTounslii mWKI, WIM JKU3HEHHBIA IMKIT KieTku. HuTepdaza um MuTO3.
[Ipoueccrl, mporekaromue B uHTepdasze. Permkanus - peakuus MaTpUIHOTO
cunte3a JIHK. Crpoenune xpomocoMm. XpOMOCOMHBIH Ha0Op - KapHOTHI.
JIMMIIONAHBIT ¥ TalJIOMJIHBI  XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUIBI.
[luronornyecknue OCHOBBI Pa3MHOXEHUS W HUHIAUBUIYAJIBHOI'O Pa3BUTHUSA
OpraHU3MOB.

Henenue xnerku - muro3. Craguu murosza. Ilpomecchl, mpoucxonsiue Ha
Pa3HbIX CTaAUSIX MUTO3a. Bromornueckuii CMbICI MUTO3a

5.2

@®opMbl pa3MHOXKEHHS OpraHU3MOB: Oecrosnoe U mojoBoe. Bunpl Oecronoro
pa3sMHOXEHHUs: JeJeHHE HaJBOe, IOYKOBAaHHWE OJHO- WM MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHue, BETeTaTUBHOE Pa3MHOKEHHE. HckyccTBeHHOE
KJIOHHPOBaHHE OPraHU3MOB, €r0 3HAUEHUE IS CEJIEKLIUU

5.3

[TonoBoe pa3MHOXKeEHHE, €r0 OTINYHUS OT OECIoI0ro.

Metio3. Cragum wmeio3a. [lpormeccsl, mpoucXOAsIIMe Ha CTaAHsIX Meio3a.
IloBenenne xpomocom B Menosze. Kpoccunrosep. buonormdeckuii cMbIci U
3Ha4YECHHE Melo3a

5.4

I'amerorenes - mpoiiecc 00pa3oBaHMs MOJOBBIX KJIETOK Y KUBOTHBIX. [lonoBBIE
JKEJIE3bl. CCMCHHUKN U SIMYHHUKU. O6p&30BaHI/Ie nu paSBI/ITI/Ie ITIOJIOBBIX KJICTOK -
raMmer (CepMaro30mj, SUIEeKIeTKa) - criepMaToreHe3 u ooree3. OCOOEHHOCTH
CTPOECHUSA SIMUEKIETOK U criepMaro3ouaoB. OmnogorBopenue. [laprenorenes

5.5

WupuBuayansHoe  pa3BuTHe  (OHTOreHe3).  OMOpUOHAJIbHOE  pa3BUTHE
(amOpurorenes). DTanbl SMOPHOHATILHOTO Pa3BUTHS y MMO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisiuusi, opranoreres. IlocramOpuonansHoe pa3zButHe. TuIb
MMOCTAMOPHUOHAIBHOTO Pa3BUTHS: TMpsMOe, HempsAMoe (JMYMHO4YHOE). BrusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE
YpOACTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 IBETKOBOTO pACTEHMS: CTPOCHHE
CEeMEHH, CTa/INU PA3BUTHS




HaCJIe,Z[CTBGHHOCTI: U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer u 3amaun resetuku. Mcropust pa3BUTHs reHeTUKU. Brian poccuiickux
U 3apyOeXHBIX YYEHbIX B Ppa3BUTHE TCHETUKU. MeToasl TIE€HETHKH
(TMOPUIOTOTUYECKUHA, LUTOT€HETUYECKHU, MOJIEKYJIIPHO-TEHETUYECKU ).
OcHOBHBIE reHETUYECKHE NOHATH. ['eHeTndyecKkasi CHMBOJIMKA, HCIIOJIb3yeMas B
CXeMax CKpeLIUBaHUI

6.2

3aKOHOMEPHOCTH HACJICIOBAHUSI MPU3HAKOB, YyCTaHOBJIEHHbIE . MeHuenem.
MoHoruOpuaHOe CKpelMBaHWe. 3aKOH eAMHOOOpa3uss THOPUIOB TEPBOTO
nokosienus. [IpaBuino gomMuHUpOBaHMS. 3aKOH pacUICIJICHUS] IPU3HAKOB.
I'unioresa unctorsl ramer. [loJHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JluruOpuaHoe CKpelmmBaHue. 3aKOH HE3aBHCHUMOTO HACJICIOBAaHMS TPHU3HAKOB.
[{uToreHeTHYEeCKHE OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUSA. AHATU3UPYIOIIEEe
CKpemuBaHue.  VMcnonb3oBaHMe — aHAIM3UPYIONMIETO  CKPEIUBAHUS A
OTIpeJIeJIeHUs] TEHOTHUIa 0co0U

6.3

CueruieHHoe HacnezoBaHue npusHakoB. Pabora T. MopraHa no cuenjieHHOMY
HAacJICOBaHUIO TIeHOB. Hapymenue cuoemieHus Te€HOB B pe3ylbTare
KpoccuHrosepa. XpoOMOCOMHAsi TEOpHs HACJIECACTBEHHOCTH. I'eHeTHueckue
KapThl.

I'enernka moma. XpOMOCOMHOE OIIpeNelcHHE Ioya. AyTOCOMBI M IIOJIOBBIE
XpoMocoMbl. ['oMorameTHele M rereporameTHble opraHu3Mbl. HacnenoBanwue
IIPU3HAKOB, CLICIUICHHBIX C I10JIOM

6.4

N3meHunBoCTh. BHIBI M3MEHUMBOCTH: HEHACJIEICTBEHHAs M HACJIEICTBEHHAs.
Ponp cpempl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEpUCTHKA
MOJUGUKAMOHHOW HM3MEHYMBOCTH. BapHalMOHHBIM psig M BapuallMOHHAs
kpuBas. Hopma peakumm npusHaka. KonndecTBEHHBIE M KAYECTBEHHBIC
IIPU3HAKK U UX HOpMa peakuuu. CBolcTBa MOAN(DUKALMOHHOW H3MEHUYNBOCTH

6.5

HacnencrBennas, WiId TEHOTHIIMYECKAs, W3MEHUYHMBOCTh. KoMOmHaTHBHAs
W3MEHUYMBOCTh. Mel03 U TONOBOWM TMPOIECC - OCHOBA KOMOWMHATHBHOMN
W3MEHYMBOCTH. MyTanmonHass u3MEeHUMBOCTh. Kiaccudukanus MyTainui:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. YacToTa U MPUUYMHBI MyTallui. MyrareHsslie
(dakTopbl. 3aKOH TOMOJIOTHYECKHUX PSJOB B HACIEACTBEHHONW HW3MEHYMBOCTU
H.M. BaBunona

6.6

I'enetnka uenoBeka. Kapuotunm demoBeka. (OCHOBHBIE METOJbI TE€HETUKH
YeJ0BeKa: re€HEeaJI0THYECKUM, OJIM3HEIIOBBIH, LHUTOT€HETUYECKUH,
OMOXUMHYECKUH, MOJIeKyIsapHO-TeHeTHUeckuil. COBpeMEHHOEe oIpeseeHue
T€HOTHIA: MOJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UHUCIE C
nomomipio [I1[P-anamm3a. HacnencTBeHHble 3a00jeBaHUS YeEIOBEKA: TCHHBIC
0ose3Hu, OOJIE3HU C HACTEACTBEHHOH IMPeapacnoiokeHHOCThI0, XPOMOCOMHBIE
oone3an. ComMaTHYEeCKWE W TEHEpaTUBHBIE MyTanuu. [IpUHIUIBI 310pPOBOTO
oOpa3a JKHM3HHU, JUAarHOCTHUKU, TPOMUIAKTUKA U JICUEHUS TEHETUYECKUX
Oomne3Heil. MenMKo-TeHeTHYeCKOe KOHCYIhbTUPOBAHKE. 3HAUYEHNE METUIIMHCKOM
TeHETUKH B MPEJAOTBPAILICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHMIA YelloBeKa

CCJ’ICKHI/ISI OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus kKak HayKa W IIPOLECC. 3apOXKACHHUE CEIEKIMH M JTOMECTHUKALHS.
VYuenue H.M. BaBwioBa 0 IeHTpax NPOMCXOXKAECHUS UM MHOrooOpasus
KYJIbTYPHBIX pacTeHUl. LIeHTphl MpOouCXOoXKACHHUS JOMAIIHUX KUBOTHBIX. CopT,
I0poJa, IITaMM




7.2

CoBpeMeHHbIE METOABI CEJeKIMH. MacCoBBIi U MHIMBUAYaJIbHBIH OTOOpHI B
CEeJICKIIMA PAaCTeHUM M KUBOTHBIX. OIlleHKa 3KCTepbepa. biM3kopoacTBeHHOE
ckpenuBanue - WHOpuauHT. YUucrtas mmuaMs. CKpeniMBaHWE YHUCTBIX JIMHUM.
I'ereposuc, wmm rubpuaHas cuia. HeponcTBeHHOE CKpENIMBaHKE - AyTOPUIUHT.
OtnanenHas THOpuau3anus W €€ ycrnexu. VICKyCcCTBeHHBIM MyTareHe3 u
MOJyYCHUE TMOJMIUIOUIOB. JIOCTHMKEHHSI CENEKUMH pPACTECHUM, KUBOTHBIX U
MHKPOOPTaHU3MOB

7.3

buorexHonorust kak oTpaciib IPOU3BOJACTBA. ['€HHas WMH)KEHEpUs. OTallbl
co3nanusi pekomOunantHod JIHK wm TpaHcrennbix opranusmoB. Kierounas
nHKeHepus.  KinetouHble  KynbTypbl.  MHKPOKJIOHAJIBHOE  Pa3sMHOKECHHE
pacteHuii. KioHHMpoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35HCTBEHHBIX
OpPraHU3MOB. DKOJOTHUYECKHe M dTHdeckue mnpobiembl. MO - renermuecku
MOAU(PUIIMPOBAHHBIE OPTaHU3MBbI

IIpoBepsiemble TPeOGOBaHMS K pPe3y/JIbTATaM OCBOEHHS OCHOBHOM
oOpa3oBaTeJbHOM porpaMmmel 11 kiacca

Kon
MIPOBEPSIEMO
ro
pe3yibTaTa

[IpoBepsieMbie MTpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
MIPOrpaMMBbI CPETHETO 00IIET0 00pa3oBaHuUs

1

CpopMUpPOBAaHHOCTh 3HAHUI O MECTE€ M POJIM OMOJOTHHM B CHCTEME HAy4HOTO
3HAaHUS E€CTECTBEHHBIX HayK, B ()OPMUpPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOH KapTUHBI MHUPA W HAYYHOTO MHPOBO33PEHUS; O BKJIAZEC POCCHUICKUX U
3apyOeKHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE OHONOTUHU; (PYHKIIHOHAIBHON
IPaMOTHOCTH Y€JIOBEKa ISl PeIICHHsI )KU3HEHHBIX 3a1a4

YMeHue pacKkpbIBaTh COAEp)KaHUE OMOJIOTMYECKUX TEPMUHOB M MOHATHHA: BUJ,
MOMYJISIMS, TeHO(OHM, SBOJIOLMS, JBWXKYIIUE CUJIbl ((PaKTOphl) 3BOJIOLUHU,
IPUCIIOCOOJIEHHOCTh OPTaHU3MOB, BUA000pa30BaHNUE, YKOJOTHUECKUE (HaKTOPBI,
9KOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, pEIyLEHTbl, UEeNu MUTaHHS,
9KOJIOTHYECKas MHpamuia, OMoreoeHos3, obnocdepa

YMmenue nznarath 6uogoruueckue Teopun (3BostonnonHas teopus Y. lapBuna,
CHUHTETHYECKasi TEOPHsI IBOJIIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBILIEBOIO
cxoncrea K. M. bapa, uepenoBaHus IJIaBHBIX HAIPABICHUN U IyTE€H HBOJIOLNN
A. H. CesepnoBa, yuenus o Ouocthepe B. WM. Bepnaackoro), ompenensitsh
IPaHUIbl UX IPUMEHUMOCTH K KHUBBIM CUCTEMaM

YMeHue BllajileTh METOJaMH HayYyHOTO TO3HaHUS B Ouosoruu (HaOtOAeHHE U
OMMCAHUE JKUBBIX CUCTEM, MPOLIECCOB U SIBICHUM; OpraHu3aiusi U MpOBEICHHE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIIIBIDKCHHE  TUIOTE3bl;  BBISIBIICHHE
3aBUCHMOCTH MEXIy HCCIEIyeMbIMU BEIMYUHAMH, OOBSICHEHHE TOTYyYECHHBIX
pe3yIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHN, TEOPUM W 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUHU MOJTYYEHHBIX PE3YJIbTATOB)

VYMenmne BBIACIIATE CYHICCTBCHHBIC IIPHU3HAKKW CTPOCHUSA OHMOJIOTHYECKHUX
OOBEKTOB: BHJIOB, MOMYJSIHHA, TMPOAYIICHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOreoleHO30B M HOKOCHCTEM; OCOOEHHOCTH TMPOILIECCOB HACIEICTBEHHOM
M3MEHUYUBOCTH, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHus, MPUCTIOCOOIEHHOCTH
OpTraHWU3MOB, JIEHCTBHS SKOJOTHMUECKHX (DAKTOpPOB HA OpraHU3MBI, TEPEHOCca
BEILIECTB M TMOTOKA HHEPIUU B IKOCUCTEMAX, AHTPONOIE€HHBIX M3MEHEHHU B
AKOCHCTEMAaxX CBOEW MECTHOCTH, KPYrOBOpPOTa BEIIECTB U OMOTCOXMMHYECKUX




IIUKIIOB B Onocdepe

YMmenune NPUMCHATH IMOJYYCHHBIC 3HAHUA I OGBHCHGHHH 6I/IOHOFI/I‘-IGCKI/IX
MPOLECCOB U SIBJICHUH, IJI MPUHATHUS MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOMN
KHU3HH B LENAX oOecrieueHus: 0e30IacHOCTH CBOETO 370POBbS U 3I0POBBS
OKpY)XAIOIIUX JIIOJIeH, COOJMIOJEHUS HOPM TIPaMOTHOTO TIOBEJIEHUS B
OKpY’Karolel MpUPOTHON cpejie; TOHUMaHue HEOOXOAMMOCTH HCIIOJIb30BAHUS
JOCTUKECHUH COBpPEMEHHOM Ounoaoruu TUISt paloHaIbHOTO
MIPUPOJIOTIOIL30BAHUS

VYMeHue pemaTh 3JIEMEHTapHbIE OMOJIOTMYECKHE 3a/laud, COCTaBJIATh CXEMbI
IIEpEeHOCca BEILECTB U SHEPTUH B SKOCUCTEMAX (LIETIH TUTaHMS)

VMeHHE BBIIOIHATE JIAOOPATOPHBIE M HPAKTUYECKHe pPadoThl, COOIIOIATH
npaBuja mpu padore ¢ yueOHBIM U J1a00paTOpHBIM 000PYIOBAHUEM

YMeHne KpUTHYECKHM OICHMBAaTh W  HMHTEPIPETHUPOBATh  HH(POPMAIUIO
OMOJIOTUYECKOTO COJEpPKAHUSA, BKIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS U3
paznuuHbiX ~ uctoyHukoB  (CMUM,  HayuHO-mOmyJsipHBIE — MaTepUalbl);
paccMaTpuBaTh IJI00AJbHBIE HKOJIOTMYECKUE IPOOJIEMbl COBPEMEHHOCTH,
(hopMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MTO3HUITUIO
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YMmeHue coznaBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHNUs, 00001mas
OMOJIOTHYECKYl0 HWH(OpPMANUI0 W3 HECKOJIbKUX HCTOYHHKOB, TI'PAMOTHO
UCIOJIb30BaTh MOHATUHHBIN amnmnapar OMoJI0ruu

IIpoBepsiemble 3j1eMeHTHI conep:xkanus (11 kiacc)

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

OBOJIIOIMOHHAS OMOJIOTUSA

11

DBOJIIOLIMOHHAS TEOPHUS M €€ MECTO B OMOJIOTHH.

CugerensctBa  3BOMIONMU.  [lanmeoHTonoruyeckue:  MOCIENIOBATEIBHOCTD
MOSIBJICHUsS] BUJIOB B MaJ€OHTOJIOIMYECKOW JIETONMHUCH, NepeXo/aHble (OPMBI.
buoreorpaguueckue: cxoactBo M paznuuue (GayH U (IOp MATEPUKOB HU
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJICTBA U Pa3IN4Msl SMOPHOHOB pa3HbIX BHUJIOB
II0O3BOHOYHBbIX. CpaBHI/ITeJ'II)HO-aHaTOMI/ILIeCKI/IeI TOMOJIOTMYHBIC, aHAJIOTUYHBIC,
pYAMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXAaHHU3MOB HACJICACTBECHHOCTH WM OCHOBHBIX MeTa00INUECKUX HYTCI\/JI Y BCEX
OpPraHHU3MOB

1.2

OpomonmonHas  teopust Y.  JlapBuna. IlpeanochbulkM  BO3HHUKHOBEHUS
JapBUHU3MA. J[BHKyIIME CHIIBI 3BOJIOLMU BUIOB 10 JlapBUHY (M30bITOUHOE
pa3MHOXKEHHE IIPU OTPAaHUYEHHOCTH PECYPCOB, HEOIpeeIeHHAs] H3MEHUNBOCTbD,
60pb0a 3a cylecTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunretnueckast Tteopust dBomoiuu (CTD) u OCHOBHBIE €€ TOJOXKCHHS.
MuxposBontonus. [Tonynsnusa kak eAMHUIA BUAA U YBOJTIOLIMI
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JiBmwxyue cuibl ((pakTopbl) SBOMIONMM BHUJOB B INpHUpojae. MyTalMOHHBIN
npouecc U KOMOMHATHBHAS W3MEHUMBOCTH. [lomynsunoHHbIe BOJIHBI U Apeid
reHoB. M3omsuust u murpanus. EctecTBeHHBIH 0TOOp - HampaBistomuid (akTop
sBoJrOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTarT sBomouuu. [Ipumepsr




MPUCTIOCOOTICHNUN Y OpraHu3MoB. ApoMOp(O3bI U HANOAIANTALINY.
Bun u BunooOpaszoBanue. Kpurepuu Buga. OcHOBHBIE (hOpMBI BUAOOOPA30BaAHUS:
reorpauuecKoe, IKOJIOrHIeCKoe

1.5

MakposBomirorst.  PopMbl  9BONIIOLMU:  (UIETHYECKAs,  JIUBEPreHTHA,
KOHBEpIeHTHas, napamiensHas. HeoOparumocTs 3Bomonun

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuyHble TIPEACTaBICHHUS O 3apOXKICHUM KU3HU. HayuHble rumnoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHYECKas
SBOJIOLHUSA. OKCHEPUMEHTAIIBHOE IOATBEPKACHUE XHUMHUYECKON 3BOJIOLHUU.
Havaneubie atanmbl Ouonorudeckoi spomronuu. ['umoreza PHK-mupa. IlepBbie
KJIETKHU U UX 3BOIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB

2.2

Pazputne xu3Hu Ha 3emuie 1o spaMm U nepuoaam. Karapxeil. Apxeiickas u
nporepo3oickas dpbl. [lanmeo3olickas »pa M ee mnepuoAbl: KEeMOPHUHCKHA,
OpJIOBUKCKUW, CUJIYpUHUCKHUI, JI€BOHCKUH, KaMEHHOYTOJbHBIM, MEPMCKHUI.
Me3o30iicKas 3pa U €€ IepUuoIbl: TPUACOBBIN, FOPCKUH, MEJOBOM.

KaliHo3oiickass »3pa © ee Mepuojbl:  MAJCOTCHOBBIM,  HEOrE€HOBBIN,
AQHTPOIIOTCHOBBIA. XapakTePUCTUKA KIUMAaTa W TEOJOTHYECKUX IIPOIECCOB.
OcCHOBHBIE 3TaIlbl BOIIOIUU PACTUTENLHOTO U )KUBOTHOT'O MUpPa. ApoMop(]o3bl y
pacTeHud u >KUBOTHBIX. [losiBIIeHHME, pacuBET W BBIMHUPAHHE TPYII KUBBIX
OpraHu3MOB

2.3

Cucrema OpraHMY4ecKOro MHpa Kak OTpaxeHue 3Bojouuud. (OCHOBHbIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHu3MOB

2.4

DOBoIOIMS yelnoBeKa. AHTPONOJOTUs Kak Hayka. Pa3zButue mpezncraBieHUd o
IIPOUCXOXKACHUN 4YelloBeka. MeTtoasl m3ydeHusi aHTponoreHesa. Cxoncrtsa u
pa3nuuus YesloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE M0JI0KEHHUE YEJIOBEKA.
JiBmxyue cuibl (akTopsl) aHTponorenesa. HacnencTBeHHas M3MEHUMBOCTh U
ecTeCTBeHHbIN 0TOOp. OOIIeCTBEHHbI 00pa3 JKU3HU, W3TOTOBJICEHHUE OpYyIUi
TpyZJa, MBIIIJIEHUE, PEYb

2.5

OcCHOBHBIE CTaMM M BETBU HBOJIIOLIMM YEJIOBEKA: aBCTpaJoNUTekH, YemoBek
ymenslid, YenoBek mnpsaMoxoasamui, YenoBek HeaHAepTanbCKuil, Yenosek
pa3yMHblid. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpeMsl CYIIECTBOBAaHHUS, 00J1acTh
pacrpocTpaHeHHsl, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OpyAUs

2.6

Yenoeueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BpPOIEOUIHAs (€Bpas3Hiickas),
HErpoO-aBCTPaJIONIHAS (3xBaTOpHanbHas), MOHTOJIOMIHAs (asmarcko-
amMepHuKaHcKast). YepThbl IPUCIIOCOOIEHHOCTH MPEICTABUTEEH YEIOBEUECKUX pac
K yCIIOBUSIM cyliecTBoBaHMs. EquHCTBO yenoBeueckux pac. Kputuka pacuzma

OpranusMsl 1 OKpyXarouias cpeaa

3.1

DKOJIOTHS KaK HayKa. 3aJadd M pas/elbl YKOJIOTHUA. METOIbl HKOJIOTHYECKUX
UCCIIeIOBaHMI. DKolornyeckoe MUpoBo33peHue. Cpeapl 0OUTaHUSI OPTaHU3MOB:
BOJIHAsI, HA3€MHO-BO3IyIITHAS, TOYBEHHAsI, BHYTPHOPTaHU3MEHHAs

3.2

Okonoruueckue  ¢akroppl. Kraccudukanus  skomormyeckux — (aKTOpPOB:
abuoTrnyeckre, OMOTHYECKHE U aHTPONOreHHbIe. JIeWCTBUE HKOJOTHYECKUX
(hakTOpPOB HA OPTAaHU3MBI

3.3

AbGunornueckue (HakTopbl: CBET, TeMIlepaTypa, BIaKHOCTh. DOTONEPUOIU3M.
[IpucnocoOnenust opraHu3MoB K JEHUCTBHUIO aOMOTHYECKHX  (PAKTOPOB.




buonornueckue puTMbl

3.4

buotnueckue ¢akropel. Buabl OMOTHYECKMX B3aUMOJCHCTBUI: KOHKYPEHIIHS,
XMIIHUYECTBO, Napa3suTH3M, MYyTyalu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEWTpaIM3M. 3HA4YeHHE  OMOTHYCCKUX
B3aUMOJICHCTBUHN IS CYIIECTBOBAHUS OPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE  XapaKTepUCTUKU  nomyasauud. OCHOBHbIE — IOKa3aTelu
MONYJIALMKA: YHUCIEHHOCTb, IIJIOTHOCTb, POXXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanus. JJMHaMuKa YUCICHHOCTH IONYJISALIMY U €€ PETyIsaius

COO6H_I€CTB3 1 3KOJIOTHYECKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3moB - OuoneHo3. CTpyKTypbl OHOILIEHO3a: BUAOBAs,
MIPOCTpPAHCTBEHHAsA, Tpoduueckas (mumieBas). Buabl-nomuHaHTel. CBS3U B
onoleHo3e

4.2

Okonorndyeckue cuctembl (dkocuctembl). [loHsTHe 00 JKOcHUCTeME U
ouoreorieHo3e. DYHKIHOHAIBHBIE KOMIOHEHTHI JKOCHCTEMBI: MPOAYIEHTHI,
KOHCYMEHTHI, pelylleHThl. KpyroBOpOT BEIIECTB M OTOK SHEPTUH B SKOCHCTEME.
Tpoduueckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [luileBble 1eMU U CETH.
OcHOBHBIE TMOKa3aTeNu 3KOCUCTEMBI: OMoOMacca, MPOIYKIHUA. DKOJIOTHYECKUE
MUPaMHUIBI: TPOAYKIHMH, YHCIEHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHCTEM:
YCTOMYMBOCTB, CAMOpETyIsnus, pazButue. CyKkieccus

4.3

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCHCTEMa XBOMHOTO WU
IMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTEHHBIE 9KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOosKocHCTEMBI.
Bronorndeckoe n X034HCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznooOpaszue kak (dakrop ycroiuumBoctH dKocucteMm. CoxpaHeHue
OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

VYuenue B.M. Bepnanckoro o Ouocdepe. I'panuiubl, coctaB U CTPyKTypa
ouocdepsl. XKupoe BemectBo U ero ¢yHkuuu. OcoOeHHOCTH OHocdepbl Kak
ri100anbHOM 3KOcHCTEeMBl. JlMHaMUYeckoe paBHOBECHME W oOpaTHasi CBA3b B
o6uocdepe. KpyroBopoTsl BemeCTB M OHOr€OXMMHYECKHE IMKJIBI 3JEMEHTOB
(yrnepona, azora). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoBeuecTBO B Ouochepe 3emiu. AHTPONOIreHHbIE M3MEHEHUus B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.

OcHOBa palMOHANBHOTO  YIPAaBICHHUS TNPUPOAHBIMU pecypcaMu M X
UCHoJIb30BaHue. JlocTHkeHus: OMOJIOTHH U OXpaHa MPUPO/IbI

Jlns mpoBeleHUs €IUHOro TOCYAAapCTBEHHOro »sk3aMeHa mo Owuonorun (EI'D mo
OMOJIOTUH) UCTIONB3YeTCs MepeueHb (KoAU(PUKaTOp) MpoBEpsieMbIX TPeOOBaHUM K pe3yabTaTaMm
OCBOCHMS OCHOBHOW 0Opa30BaTeNbHOW MPOTPaMMBbl CpeIHEro oomero ooOpa3oBaHus U
HJIEMEHTOB CO/IEPIKAHUSL.

IIpoBepsiemblie Ha EI'D no 6mosiorun TpedGoBanus

K pe3yJIbTaTaM OCBOCHHsI OCHOBHOI 00pa30BaTe/IbHON NMPOrpaMMbl

cpeaHero o01ero o0pa3zoBaHus

Kon
MIPOBEPSIEMO
ro

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3ybTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbI CpeTHETr0 0011ero 0opa3zoBaHus




TpeOoBaHUS

1

ChopmupoBaHHOCT, 3HAHUW O MECT€ M POIU OHOJOTHM B CHCTEME
€CTeCTBEHHBIX HAayK, B (POPMHUPOBaHUH COBPEMEHHOW €CTECTBEHHOHAYYHOUH
KapTUHBI MHpPa, B MMO3HAHUU 3aKOHOB MPUPOJBI M PEIICHUH JKU3HEHHO Ba)KHBIX
COITUANTbHO-ITHYECKHX, YKOHOMHYECKUX, IKOJIOTUIECKUX npodiem
YeJoBeYeCTBa, a TaKKe B PELIICHHMH  BOMPOCOB  PAaIlMOHAIBHOTO
MIPUPOJIOTIONB30BaHUSA, B (DOPMUPOBAHHH IIEHHOCTHOT'O OTHOIIEHHS K TPUPOJE,
OO0IIIECTBY, YENOBEKY; O BKJIAJE POCCUHCKUX M 3apyOeKHBIX YUEHBIX - OHOJIOTOB
B Pa3BUTHE OMOJIOTUU

Bnagenue cucremoil 3HaHUII 00 OCHOBHBIX METOJAX HAy4yHOIO I103HAHUS,
UCIOJb3YyeMbIX B OHOJOTMYECKUX HCCIEIAOBAHUSAX HKHUBBIX OOBEKTOB U
9KOCHCTeM (OIHCaHUe, H3MEpEHHUe, IPOBEACHUE HaOMIOACHUI); Ccrocobamu
BBISIBJICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPOJIE.

YMeHue BbIABUIATh TMIOTE3bI, IPOBEPATh MX  SKCIEPUMEHTAIbHBIMU
cpeacTtBaMu, (GOpPMYJIHpPYs Lelb MCCIENOBAHUS, aHAJIM3UPOBATh I10JIy4YECHHbIE
pe3yJIbTaThl U J€N1aTh BBIBOJBL.

BbisiBiieHHE 3aBHCHMOCTH MEXAY MCCIEIyEMbIMU BEIMYMHAMHU, OOBSCHEHHE
MOJTyYCHHBIX PE3yJabTaTOB W (OpMyIMpOBaHHE BBIBOJOB C HCIOJIB30BAaHHEM
Hay4YHbIX IOHATHUH, TECOPHUI U 3aKOHOB

YMeHue BIIAETh CHCTEMOH OWOJIOTMYECKUX 3HAHHWM, KOTOpas BKIIFOYACT:
OCHOBOIIOJIAraroniue OHOJOrMYECKHUe TEPMHHbI M TOHATHS (PKU3Hb, KIIETKA,
TKaHb, OpTaH, OpraHW3M, BHJ, TOIYJSALHUS, YKOCHCTEMa, OMOICHO3, Onochepa;
MeTaboau3M, TOMEeOCTa3, KJIETOYHBIH HUMMYyHMTET, OHOCHUHTe3 Oelka,
OMOTIOIMMEpPBI,  JUCKPETHOCTh,  CAMOPETYJSIUS,  CaMOBOCIIPOU3BENICHHE,
HaCJIeICTBEHHOCTh, N3MEHYUBOCTb, YHEPT03aBUCUMOCTb, POCT U PAa3BUTHE);
Owosorndeckne Teopuu: kierouHas teopus T. IlIBanna, M. Illneiinena, P.
BupxoBa; kinoHanbHO-cenekTuBHOro umMMmyHnuteta 1. Opnux, M. . Meunukosa,
XpOMOCOMHasi TeopHsl HaciencTBeHHocTH T. MopraHa, 3aKOH 3apOJbIILIEBOTO
cxoactBa K. bapa, sBomonnonnas teopust Y. JlapBuHa, cCHHTETUYECKAsT TEOPUS
HBOJIIOIMM, Teopus aHTpornoreHe3a Y. JlapBuHa; Teopus OuoreoneHoza B. H.
CyxkaueBa; yuenue H. U. BaBunoBa o nieHTpax MHOroo0pasusi 1 MpOUCXOKACHUS
KyJIbTYpHbIX pacTeHuid, yueHue A. H. CeBeproBa 0 IyTsAX M HaIpaBJICHUSAX
sBosonny, yuyenue B. V. Bepnazackoro - o 6uocdepe); 3akoHbl (e1MHOOOpa3Us
IIOTOMKOB TIEPBOTO TOKOJIEHMSI, PACLIEIUIEHUs TPU3HAKOB, HE3aBUCHUMOIO
HacJe0BaHus MpU3HaKoB . MeHnzens; ClemnyieHHOro HaclleJOBaH!sI TPU3HAKOB
U HapylleHMs cuemieHuss reHoB T. MopraHa; romMojoru4eckux psjoB B
HacneAcTBeHHOM m3MmeHunBocth H. 1. BaBuioBa; reHETHYECKOrO paBHOBECHUS
Jox. Xapau u  B. BaiinGepra; 3apoxeimeBoro cxonactBa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Miosiepa);

MPUHIUINBI (YUCTOTHI TaMET, KOMIIJIEMEHTapHOCTH);

npaswia (MuauMyma FO. JInbuxa, skonornueckoit mupaMuabl yucell, 6MomMacchbl
Y DHEPTUH);

runoressl (koauepBaTHoi A. 1. Onapuna, nepuuHoro Oynsona /. Xonneiina,
mukpocoep C. okca, pudosuma T. Yek)

VMmenune pe€iaTtb IMOUCKOBBIC OHOJIOrHYECKHE 3aa4i; BBIABJIATE HNPUYUHHO-
CJICACTBCHHBIC CBA3UM MCKAY MHCCICAYCMbBIMHA OMOJIOTUYECKUMH O6’beKTaMI/I,
mnmponeccaMm MW ABJICHUAMHU, ACJIaTb BBIBOJAbI W IPOTrHO3blI HAa OCHOBAHUU
MOJIYYCHHBIX PE3YJIbTATOB,

COCTAaBJISITb T'CHOTUIIMYECKUC CXEMBI CKpCIIMBAHUA [OJId Ppa3HbIX THUIIOB
HacCJICAOBaHUA NPHU3HAKOB Y OPraHU3MOB, COCTABJIATL CXCMbI IIEPCHOCA BCIICCTB
1 DOHCPI'UH B OKOCHUCTEMAX (HGHI/I IIUTaHus, ITUIICBBIC CeTI/I)




YMeHHe yCTaHaBIMBaTh B3aUMOCBS3M MEXKIY CTPOCHHEM U (YHKIHUAMU:
OpraHOMJOB, KJIETOK pPAa3HbIX TKAHEW, OpraHaMH U CHUCTEMaMU OpPraHOB Y
pacTeHuil, JKUBOTHBIX M YEJIOBEKa; MEXIy dTanmaMu oOMeHa BEILECTB; dTalaMu
KJIETOYHOI0 LHKJIA M  OJKU3HEHHBIX LMKJIOB  OpPraHM3MOB;  OTallaMH
SMOPHOHAJIBHOTO pa3BUTHs; TE€HOTUNOM U  (eHoTunoM, (EeHOTUnoM u
¢dakTopamu cpeapl OOWTAHMS; MPOLIECCAMU HBOJIOLUH; JBWKYIIUMU CHIAMHU
aHTPOIIOreHe3a; KOMIIOHEHTAMH Pa3JINYHbIX 3KOCHCTEM U MPHUCIIOCOOICHUSIMU K
HUM OPTraHHU3MOB

YMeHue BBIICIATh CYIIECTBCHHBIC TPU3HAKH:

CTPOCHHSI BHPYCOB, KIETOK TPOKAPHOT W DJYKAPHOT; OJHOKICTOYHBIX H
MHOTOKJIETOYHBIX OPIaHU3MOB, BHJIOB, OHOT€OIIEHO30B, YKOCUCTEM U OHOCHEPHI;
CTPOCHHSI OpPraHOB W CHUCTEM OPraHOB pACTCHHM, J>XUBOTHBIX, YEJIOBEKA;
MPOIIECCOB  KU3HENEATCIBHOCTH, IPOTEKAIONIMX B OpraHu3Max pacTeHHIA,
KUBOTHBIX M YEJIOBEKa; OHMOJOTMYECKHX IMPOIECCOB: OOMEHa BEIICCTB
(mMeTabonu3m), wHOpMAMM W TPEBpAIICHHS  DHEPrUH, OpOKEeHWS,
aBTOTPOPHOTO W  TeTepOTPOPHOr0 THUMOB TUTaHHS, (OTOCHHTE3a W
XEMOCHHTE3a, MHTO3a, Meiio3a, raMeToreHesa, IMOpHOTeHe3a,
MMOCTAMOPHOHAIBHOTO PA3BUTHS, PA3MHOKCHUS, WHIAWNBUIYAIHHOTO pPa3BUTHS
opraHuzMa (OHTOTEHE3a), B3aUMOJICHCTBUS TEHOB, TI€TEPO3UCA; JICHCTBHI
MCKYCCTBEHHOTO OTOOpa, CTAaOMIM3UPYIOIIEro, IBHKYIIErO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O oToopa; AJJIONATPUIECKOTO u CHMITaTPUIECKOTO
BHJI000pA30BaHUS;, BIHMSHHUS JBUKYIIMX CHJI OBOJIOIUH Ha TeHO(OH
MOMYJISIIIUH; TPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie OOMTaHus, YepeIOBaAHHS
HalpaBJICHUH OSBOJIOIMH, KPYroBOPOTa BEIIECTB M TIOTOKA DJHEPTUHA B
IKOCHUCTEMAX

ChopMHpOBaHHOCTh YMEHHUS BBIIEIATH CYIIECTBEHHbIE IPU3HAKU BUPYCOB,
KJIETOK TPOKAPHOT M DJYKApHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpPraHM3MOB, BHJIOB, OHMOTCOIICHO30B M IKOCHUCTEM; OCOOCHHOCTH IIPOLECCOB
oOMEHa BEIIeCTB W TMPEBpAIlCHUs DSHEPruM B KiIeTke, (oTocuHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOZIOTBOPEHMSI, PA3BUTUS U PA3MHOXKEHMs, HWHIUBUAYaJIbHOTO Ppa3BUTHUS
opranusma (oHTOreHesa), 0OpbObI 3a CyIIECTBOBaHHE, €CTECTBEHHOrO0 OTOOpa,
BUZI000pa30BaHus, NPHUCIIOCOOJEHHOCTH OpraHu3MOB K cpene OOuTaHuf,
BJIMAHHUA KOMIIOHCHTOB 3KOCUCTEM, aHTPOIIOI'CHHBIX N3MEHEHHI B DKOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U MPEBPAILEHUs SHEPTUH B Onocdepe

YMeHHe HCIoNb30BaTh COOTBETCTBYIOUIME apryMEHTBHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY ISl JOKA3aTEIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHCTEMaTUYEeCKMX TIpYII; B3aMMOCBS3M OPraHU3MOB M Cpelbl OOHMTaHUS;
€IMHCTBA 4YEJIOBEYECKMX pac; HeOoOXOAMMOCTH 370pOBOro o0pas3a KHU3HH,
COXpaHEHMs Pa3HOOOPa3Hs BUAOB M HKOCUCTEM KaK YCIOBHSI COCYILECTBOBAHUS
IIPUPOJIBI U YETI0OBEYECTBA

YMeHHne KpUTHYECKH OLEHMBATh MH(POPMALMI0 OHOJOTMYECKOrO COJepKAHUS;
MHTEPIPETUPOBATh ITHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBAHUNA B
Ouosioruu, MenuIMHE, OHMOTEXHOJIOTMH;  paccMaTpuBaTh  TIJ00albHBIE
9KOJIOTMYECKHE MPOOJIEMbl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIIEHUIO K
HUM COOCTBEHHYIO TO3UIINIO

ITepeyennb 371eMeHTOB coep:kaHusl, NpoBepsieMbIx Ha EI'D
1o 0MO0JIOTHH

Kon

[IpoBepsiemMbIil 2IEMEHT COAEpKaHUS




buosnorns xak HayKa. ’KuBble cuCcTEMBI U UX HN3YUCHHUC

11

CoBpemMeHHast OHWOJOTHS - KOMIUIEKCHAss Hayka. buonmormdeckue HayKu U
u3ydaemble UMHU TpoOiemMbl. DyHIaMEHTaIbHbIC, MPHUKIAIHBIE W TTOMCKOBEIC
HAyYHBIC UCCIICIOBAHUS B OUOJIOTHH.

3HayeHue OWOJOTMH B (OPMHPOBAHWUU COBPEMEHHOH €CTECTBEHHO-HAYYHOUH
kapTuHbel Mupa. [Ipodeccuu, cBs3anHpie ¢ Ouonorueil. 3HaueHUE OWOJIOTHH B
NPaKTUYECKON JIEATETPHOCTH 4YeJOBEKAa: MEIUIUHE, CEIbCKOM XO3SHCTBE,
MIPOMBINIJICHHOCTH, OXPaHE MPUPOIBI

1.2

JKuBble cucTembl Kak mpeaMeT u3ydeHusi ouonoruu. CBOMCTBA )KUBBIX CHCTEM:
€IMHCTBO XMMHYECKOI'0 COCTaBa, INUCKPETHOCTb U IIEJIOCTHOCTb, CJIOKHOCTh U
YHOOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHu3aLus,
CaMOBOCHPOU3BEICHUE, PA3/IPAXKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.
YPpOBHM OpraHu3alvy XKUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHbIM, TKAHEBbIN,
OpTraHU3MEHHBIH, MOMYJISUOHHO-BUI0BO, 9KOCHUCTEMHBIN
(buoreonieHoTHYECKHIT), OnocdepHbiit. [Iporeccrl, MPOUCXOMAIINE B IKHUBBIX
cuctemax. OCHOBHbIE MpHU3HAKU XKUBOro. JKu3Hp Kak Qopma CyliecTBOBaHUS
MaTepuu

1.3

Metonsl Ouonornueckoil Hayku. HaOmrogenwe, u3MepeHue, HKCIEPUMEHT,
cucTeMarus3ainmsa, MeraaHanu3. lloHaThe o 3aBUCHMOM M HE3aBHCHUMOH
nepemeHHo#. [lmanupoBanue sxcrnepumenta. [loctaHoBKa U IpOBEpPKa THIIOTES.
HyneBas rumnore3za. IloHstme BBEIOOPKM ¥ €€ JOCTOBEpHOCTh. Pa3bpoc B
Ouonornueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH TIOIYYEHHBIX PE3yIbTaTOB.
[IpuunHBl UCKaXKEHUS PE3YJbTATOB JKcIiepuMeHTa. [IOHATHE CTAaTUCTUYECKOTO
TecTa

Knerka kak Ononoruyeckas cucteMa

2.1

Knerka - cTpykTypHO-(DYHKIIMOHAJIbHAS €IMHHIA XUBOTO. VICTOPUS OTKPBITHS
kiaetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
HIneiinen, P. BupxoB). OCHOBHBIE MOJ0KEHUSI COBPEMEHHON KJIETOUHOM TEOPHH.
Mertoasl  MOJEKYJISIPHOM W KJIETOYHOM  OHMOJOTUH: MHUKPOCKOIIHS,
xpomarorpadus, 3ekTpodope3, METo MEUYEHBIX aTOMOB, TUdepeHIaIbHoe
HeHTpUu(dyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XHMMHYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPAMHUKPOIEMEHTHL. Bona u
€€ poJib KaK pacTBOPUTEINS, peareHTa, y4acThe B CTPYKTYPHUPOBAaHUM KIIETKH,
TeIUIoperynsiuui. MuHepallbHble BEIECTBA KIJIETKH, UX OHOJOTHYECKas poJlb.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornueckne nomumepsl. benku. AMHMHOKHCIOTHBIH cOCTaB  OENKOB.
Crtpyktypsl OenkoBoil monekyinbl. IlepBuunas cTpykTypa Oenka, HenTHIHAs
CBA3b. BTopuuHas, TpeTHuHas, 4YETBEpTUYHAs CTPYKTYpbl. JleHaTypaums.
CaoiictBa 6enkoB. Knaccudukamus 6enkoB. buonornyeckue GyHKIMM OEIKOB.
VYrnesoasl. MoHOcaxapuabl, JUcaxapHuibl, OJUTIOCaxapuabl U TOJIMCAXAPHJIBI.
OO6muii mnnaH CcTpoeHuss U (PU3NKO-XMMHYECKHME CBOICTBA  YIJIEBOJOB.
Buonornyeckue GpyHKINN YIIIEBOJIOB.

Jlununer. T'uapodunsHO-THAPOdOOHBIE cBOMcTBa. Kiaccubukanus munuaos.
Tpurnunepunsl, Gochoaunuasl, BOCKH, cTepouabl. buonornyeckue QpyHKuUu
aunuoB. OO0IIMe CBOKWCTBA OMOJIOTHUECKUX MEMOPAH - TEKy4eCTh, CIIOCOOHOCTH
K CaM03aMbIKaHHIO, TOJTYIPOHULIAEMOCTb.

HyxneunoBeie kucnorel. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [punnun xommiaementapHoctu. IlpaBuno Yaprapda. Ctpykrypa
JHK - nBotinas crimpanb. MectonaxoxaeHue u ouonornyeckue pyakmnu JJHK.
Buast PHK. ®yukiuu PHK B knetke.




Ctpoenune wmonekyiasl AT®. Makpospruyeckue cBs3u B Moisiekyne ATO.
Buonornueckue ¢pynkuun AT®. BoccTaHOBICHHBIE TEPEHOCYUKH, UX (PYHKIUU
B kietke. CekBenupoBanue [JHK.

CrpykrypHast Ouonorus: OMOXMMHYECKHE U OMO(HU3UYECKHe WCCIeIOBaHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYII

2.3

Tunel  KIETOK: 3yKapuoTHdeckass M Ipokapuotudeckas. CTpyKTypHO-
¢byHKIIMOHaTIbHBIE 00pa30BaHUS KIETKH.

Crpoenue npokapuoTHuecko kieTku. KierouHnas crteHka OakTtepuil M apxem.
OcoOeHHOCTH CTpOEHHUS TeTepOoTpOodHOM U aBTOTPO(PHON MPOKAPHOTUUECKHUX
KJIETOK. MeCTO ¥ poJib MPOKAPHOT B OMOLIEHO3aX.

Crtpoenue u (YyHKIIMOHHPOBAHHE SYKApUOTHUECKON KieTku. [lmaszmarumyeckas
MeMOpaHa (mia3manemma). CTpyKTypa mia3MaTu4eckoid MeMOpaHbl. TpaHcmopT
BEIIECTB 4Yepe3 IUIa3MaTHYECKyl0o MeMmOpaHy: maccuBHBIN  (muddy3us,
oOnerdyeHHast OuQQy3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIA aKTHBHBIA
Tpancnopt). Ilomynponunaemocts MemOpanbl. PaGota HaTpuii-kamueBoro
Hacoca. DHJOLUMUTO3: MUHOLUTO3, (haromuro3. Ok3omuro3. Kierounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOOB.

Hurornmna3zma. Ilutozonb. Ilutockener. JIBmxenue mutoriazmbl. OpraHouabl
kieTkd. OnHomMeMOpaHHbIE OpPraHOWUBI KJIETKU: SHJIOIMJIa3MaTH4ecKas CeTh
(OIIC), ammapat ['onbku, TU30COMBI, UX CTpoeHue W (pyHKIHH. B3aumocssizb
OJIHOMEMOpaHHBIX OPraHONAOB KieTKU. CTpoeHHe TpaHyIspHOTO PETUKYIyMa.
Cunre3 pacTBOopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuit
(arpaHynsipHBIN) SHOOMIA3MaTUYEeCKUil peTukyiayM. CekpeTropHas (QyHKIUS
anmapara ['onbmxu. TpaHCIOPT BEHIECTB B KIETKE. Bakyosin pacTUTENbHBIX
kietok. Kierounstii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHPUH, TUIACTUABI.

Crpoenrie n (GyHKIMM MHUTOXOHIpPHHA W TuiacTuj. [lepBuuHBIC, BTOPUYHBIE H
CIOXHBIE  MIACTHIbl  (OTOCHHTE3UPYIOUIUX  JIYKApUOT.  XJIOPOIUIACTHI,
XPOMOIIACTHI, JICUKOIIACThI BBICIIUX PACTEHUM.

HememOpanuble opraHouabl kieTku CrtpoeHne M (QyHKIUMM HeMEeMOpaHHBIX
OpraHouioB KjieTku. Pubocombl. MuxpodunameHTbl. MBbIIIEUHbIE KIETKH.
Mukpotpy6ouku. Knetounsiii nentp. CTpoeHHEe M JBH)KEHHUE XKITYTUKOB H
pecHuuyek. MUKpOTpyOOUKH ITUTOTUIa3MBbl. LleHTprob.

SAnpo. O6Gonouka sjpa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKK, UX CTPOCHHE U
¢byHkun. SAnepHelii 6enkoBblii MaTpukc. I[IpocTpaHcTBEHHOE pacHoIOKeHUE
XpOMOCOM B MHTep(a3HOM sizipe. benku xpomaTrnHa - THCTOHBI.

Knerounsie BkimtoueHus. CpaBHUTEIbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENBbHOM, YKUBOTHOMH, 'PUOHOIT)

2.4

AccuMWISIIMS U TUCCUMIIIALIMSA - JABE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIIIECTB: aBTOTPO(HBIH U reTepoTpodHbIH. YyacTue KUCIOpoaa B OOMEHHBIX
mpoueccax. OHepreTudeckoe obecrieyeHue KieTku: mnpeBpamienne AT B
oOMeHHBIX mpoueccax. DepMEeHTATUBHBIM XapakTep peakiHil KIETOYHOro
Merabonu3ma. DepMeHThI, UX CTPOEHHE, CBOMCTBA M MEXaHHU3M JICHCTBHSI.
Kodepmentsl. Otnnuus GpepMEeHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTHUBATOPbI U OENKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOpPOCTH (HDEPMEHTATHBHBIX
peaKmii OT Pa3IUYHBIX (PAKTOPOB.

IlepBUYHBI CHUHTE3 OpPraHMYECKUX BemecTB B Kierke. dPorocuHTe3. Poiab
XJIoporjacToB B mpouecce (oTtocuHre3a. CBetoBas U TeMHOBas (pasbl.
[TponyktuBHOCTh (hoTOCHMHTE3a. BiusHue paznuyHbIX (QakTOpOB Ha CKOPOCTH
¢dorocunTesa. 3HaueHne HPOTOCUHTESA.

XemocuHTe3. PazHooOpa3ue opraHn3MOB-XeMOCUHTETUKOB: HUTPUGPUIIUPYIOIIHE
OakTepuu, xenezo0akTepuu, cepodaKTepuu, BOAOPOAHbIE OakTepuu. 3HauEHUE
XEMOCHHTE3A.

AnaspoOHble opraHuzMbl. Buabl Opoxenus. IIpoaykTel OposkeHHS M HX




UCTIOIB30BaHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHH3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OONIE3HEH.

AspoOHBIE OpraHM3MBbl. DTaIlbl SHEPreTHUeckoro ooMmeHa. [1oAroTOBUTEIBHBIN
sTarn. [ ukonus3 - 6eCKUCIOPOIHOE PACIICTIIICHNE TIIOKO3BI.

buonorndeckoe OKUCIIEHUE, WIH KISTOYHOE JbIXaHWe. Poib MHTOXOHIpUU B
nporieccax OHMOJIOTUYECKOTO OKHCIICHHS. Huknmueckue peaKuu.
OxkuciurensHoe Gochopunupobanue. [IpenmymiecTBa a3poObHOro Myt oOMeHa
BEIIECTB nepe aHadpoOHBIM. D(PPEKTUBHOCTD IHEPTETHUECKOTr0 0OMeHa

2.5

Peakuuu wmatpuyHoro cuHresa. [IpuHIUMI KOMILJIEMEHTAPHOCTH B PEAKIUIX
MaTpU4YHOrO0  CHHTE3a. Peanuzamust ~ HacnencTBEHHON — uMH(MOpMAaNUU.
['eneTnueckuid ko, ero cpoiicTBa. TpaHckpumnuus - MatpuuHblii cuHTe3 PHK.
[IpuHUMIIBI ~ TPAaHCKPUIIMU:  KOMIUIEMEHTapHOCTb,  AHTUNAPAJUICIIBHOCTb,
aCUMMETPUYHOCTh. TpaHcisiuus U ee 3Tanbl. Ydactue TpancnopTtHeix PHK B
OouocunTeze Oenka. YcinoBus OmocuHTe3a Oenka. KomupoBaHue aMHHOKHCIIOT.
Pons pubocom B OnocuHTe3€e Oenka.

Opranuzanus reHoMa y IpOKapuoT U 3YKapuoT. Perynsuus akTHBHOCTH T'€HOB Y
npokapuot. ['unore3a onepona (. XKakob, XK. Mano). Perynsuust oOMEeHHbBIX
IIPOLIECCOB B KieTKe. KileTouHbIi roMeocTas.

Bupychl - HekneTrouHbsle (GOpMbl KM3HH M OOnuratHele mapa3uthl. CTpoeHue
MIPOCTBIX M CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.

Bupychbie 3a0oseBaHusl 4enoBeka, >kMBOTHBIX, pactenuit. CIIN, COVID-19,
COIIMATILHBIC U MEJUIIMHCKHE MTPOOIIEMBI

2.6

Knerounenii 1uka, ero mnepuoasl u peryimsnus. Hatepdaza u  MHUTO3.
OcoOenHocTH TpoleccoB, mpoTekaromux B uHTepdase. [loarotroBka KiIeTKu K
nenenuto. IlpecunteTnueckuit  (MOCTMUTOTHYECKHUM), CHUHTETUYECKHM U
MOCTCUHTETUYECKHUM (TPEMUTOTHUECKUI) IepUOIbl HHTEP(A3hI.

Marpuunsnii  cunre3 JIHK-permmkanmsa. Ilpuanuner  pernmkanuu  JIHK:
KOMIJIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHUHTE3, AHTHUIAPAJUICIbHOCTb.
Mexanusm perumkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u

TesoMepa3a. XPOMOCOMHBI Ha0Op KIETKHM - KapHOTHMN. JIMIUIOMAHBIA U
rarion b - Habopel XpomocoM. ['omosornynsle Xpomocombl. [losoBbie
XPOMOCOMBI.

Jenenue xietku - MuTo3. CTalud MHUTO3a M TIPOUCXOJSAIINE B HUX IMPOIECCHI.
Tunsel muto3a. KapuokmHe3 u nurokuHes. buonornueckoe 3HaueHHE MHTO3A.
Perynsiuss MHTOTHYECKOTO MHMKJIA KJIETKH. [IporpamMmmupyemasi KJI€TOYHAS
rubens - aroImTo3.

OyHKIMOHATBHASI TCHOMUKA

Opranusm kak OMooruyecKkas cuctema

3.1

OIHOKJIETOUHEIE, KOJIOHUAJIbHbIE, MHOT'OKJIETOYHBIE OpraHU3MBbI u
MHOTOTKaHEBbIE OPTaHU3MBI.

@opMBI  pa3MHOXKEHHUS OpraHU3MOB: Oecronioe (BKIIOYash BETETaTHMBHOE) H
nmoysioBoe. Buaer  Oecnosioro  pasMHOXKEHHS: TOYKOBAHHE,  CIOPYIISAIUA,
dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmHoxxeHue. [lonoBbeie KiIeTKH, WK rameThl. Meito3. Ctaauu mMeitosa.
[ToBenenue xpomocom B meitoze. Kpoccunrosep. buosmornueckuii cMbIci Meito3a
Y TIOJIOBOTO Mpolnecca. Meio3 U ero MecTo B )KU3HEHHOM ITUKIIE OPTraHU3MOB.
[IpenzaponpiieBoe passuthe. ['ameroreHe3 y >XKMBOTHBIX. [loJOBBIE Kene3bl.
O0Opa3oBanrne ¥ pa3BUTHE TOJOBBIX KieTOK. CrepmaToreHe3 W OOTCHE3.
CrtpoeHue monoBbIX KieToK. OTIOAOTBOpeHHE U SMOpPHOHATBHOE pa3BHUTHE
JKUBOTHBIX. CTIOCOOBI OTUIOIOTBOPEHMSI: HApYKHOE, BHyTpeHHee. [lapTenorenes.
WuauBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHe3). Cragum »MOpuOreHe3a
JKUBOTHBIX (Ha mpumepe Jsarymku). Jlpobnmenwe. Tumbsl  apoOieHHs.




OcoOenHoctr  JpoOJIeHHS ~ MJIGKONUTAIOMIMX.  3apOJIbIIIEBbIE  JINCTKU
(racTpynauMs). 3akiagka OpraHoB M TKaHEW W3 3apOABILIEBBIX JINCTKOB.
B3aumHoe BiMsHHME YacTell pa3BHUBAIOIIErOcs 3apojbliia (dMOpUOHANIbHAS
UHAYKIMS). 3akiajka IJaHa  CTPOEHUs  JKMBOTHOIO  KaK  pe3ysbTar
HepapXUUECKUX B3aUMOJICHCTBUI reHoB. BinsHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3nn4HBIX (AKTOPOB OKpYKaromiei cpeabl. PocT M pa3BUTHE >KUBOTHBIX.
[TocTaomOpuonaneHbiii mepuon. I[Ipsmoe u Hempsimoe pasButHe. PaszButue ¢
MeTaMop(030M y OECII03BOHOYHBIX M TTO3BOHOYHBIX JKMBOTHBIX. bruonornueckoe
3HaYeHHUE MPSIMOTO M HEMPSMOTO Pa3BUTHUA, UX PACIPOCTPAHEHHE B NPHUPOJE.
Tunsl pocta XKUBOTHBIX. DAKTOPBI PETYJSALUU POCTA KUBOTHBIX U UEJIOBEKA.
Craguu nocTAMOpPUOHATIBHOTO Pa3BUTHSA y JKUBOTHBIX M uesoBeka. [lepuoss
OHTOI'€HE3a YEJIOBEKA.

Pasmuoxxenne u pasButue pacteHuid. [ameroput u cnopodur. Meiios B
JKU3HEHHOM 1uKIe pacteHuid. OOpa3oBaHue cmop B Ipolecce Meio3sa.
['amerorenes y pacteHuil. OIUIOAOTBOpPEHHWE U Pa3BUTHE PACTUTEIbHBIX
Opranu3MoB. /[BoiiHOE OMJIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuidl. OOpa3oBanue u
pa3BUTHE cCeMeHH. MeXaHU3Mbl PETYJISIUN OHTOT€HEe3a Y PACTEHUN U )KHUBOTHBIX

3.2

Hcropust craHOBIEHHUS W Pa3BUTHS TEHETUKHM Kak Hayku. (OCHOBHbIE
TEHETUYECKHUE TOHATHUS W CHUMBOJBI. ['OMONOTHMYHBIE XPOMOCOMBI, aJJIEIbHBIE
TEHbI, aJbTCPHATUBHBIC NPHU3HAKU, JTOMHUHAHTHBIA W PELIECCUBHBIN MNPU3HAK,
TOMO3UIOTa, TeTEPO3UTOTa, 4YUCTas JIMHHUS, THOPUIBI, TEHOTHUI, (EHOTHII.
OCHOBHBIE ~ METOABbl TEHETUKHU: TUOPHUAOJIOTUYECKUM,  ITUTOJOTUYECKUM,
MOJIEKYJIIPHO-T€HETUYECKU I

3.3

Monorubpuanoe ckpemuBanue. [lepBoiil 3akoH MeHaens - 3aKOH €IMHO00pa3us
ruOpuoB mepBoro mokoneHus. IlpaBuno momMuHUpoBaHus. BTopoit 3akoH
Mennenss - 3aKOH pacHICIUICHUs TpU3HAKoB. [[UTOMOrMYEeCKHEe OCHOBBI
MOHOTHOPHUIHOTO CKpEIIUBaHus. [ UIIOTe3a YUCTOTHI TaMET.

AHanu3upyoulee ckpemrBaHue. IIpoMeXyTOuHbI XapakTep HaclieJOBaHUs.
Pacuiennenre npu3HakoB IPU HEMOJTHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. TpeTuil 3akoH MeHnaens - 3aKOH HE3aBUCUMOTO
HacJeJOBaHWS  MpU3HAKOB.  [luTosorMyeckue  OCHOBBI  JTUTHOPHUIHOTO
CKpEILMBaHMUS.

CuennenHoe HacnenoBaHue npuszHakoB. Paborel T. Moprana. CuemnsieHHoe
HACJIEJOBAHUE T'€HOB, HApYIICHUE CLEIUICHHUS MEXKAYy IeHamu. XpOMOCOMHas
TE€OpHUs HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHHM3M OIpEAENEHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIM M TeTeporaMeTHbld moi. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HaciemoBaHue NpU3HAKOB, CUEIUIEHHBIX C
noinoMm. ['eHoTun Kak 1enoctHas cucrema. [lielorponuss - MHOKECTBEHHOE
JeicTBUe reHa. MHOXKECTBEHHBIM ajuieln3M. B3anMoaelcTBHE HEaUIEIbHBIX
reHoB. KommemenrapHocts. Onuctas. [lomumepus

3.4

B3aumopeiictBue reHoTMHa U cpenbl npu  QopMupoBaHuUM  (heHoTHMA.
N3MeHunBOCTh MpU3HaKoB. KauecTBEHHBIE U KOJUYECTBEHHbIE TPU3HAKU. Buapl
VM3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIE/ICTBCHHAS.

MoudukaonHas — M3MEHYMBOCTb.  Poiab  cpeasl B (OpMHpPOBAHUU
MoupukanoHHoi u3meHunBoct. Hopma peakuuu npusHaka. BapuannoHHbIi
psn u BapuanuonHas kpusas (B. HMoranncen). CpoiicTBa MoIu(pHUKAIIMOHHON
U3MEHYHUBOCTH.

['eHoTHNIMUECKass W3MEHUYMBOCTb. (CBONCTBA TE€HOTUIIMYECKOW WM3MEHUMBOCTH.
Buapl reHOTUIIHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.
KomOuHaTuBHass W3MEHYMBOCTb. Meio3 M MOJNIOBOM mpolecc - OCHOBA
KOMOMHATUBHOM HM3MEHYMBOCTH. Ponb KOMOMHATHMBHOW W3MEHYHBOCTH B
CO3JIaHMM F€HETUYECKOro pa3HooOpa3us B Mpe/esiax 0JHOro BU/A.




MyTauroHHasi HW3MEHYMBOCTh. BHIbBl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W MHAYLUUPOBaHHBIE MyTaluu. SnepHble U
HUTOIUIa3MaTuueckue Mytanuu. CoMaTu4ecKkre M MoJIoBble MyTauu. [IpuyunHbI
BO3HUKHOBEHUsSI MyTanuid. MyrareHbl M HUX BJIUSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAllMOHHOTO Mpoliecca. 3aKOH T'OMOJIOTHYECKUX PSI0B B
HacieacTBeHHOM n3menunBocT (H. M. BaBunos). BHesnepHas u3aMeHUUBOCTh U
HACJICICTBEHHOCTh

3.5

Kapuotun uenoBeka. MexayHapoaHas MporpaMMa HCCJICAOBAHUS TE€HOMaA
yejgoBeKa. Meroapl  M3y4YeHUs] TEHETMKM  4YeJIOBEKa: T'e€HEaJOTMYECKHid,
OIM3HCIIOBEIH, IIUTOrCHETHYCCKHIA, MOIMYJISIUUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU. CoBpemeHHOe onpeaeieHue TeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUITUPOBAHKUE, B TOM YHCIIE C MOMOIIbIO
[MI1P-anamu3a. HaciaencTtBeHHble  3a0ojeBaHMS — 4YeloBeKa. [ eHHbIE U
XPOMOCOMHBIE OoJIe3HH  4YeloBeKa. bonesnu c HACJIEICTBEHHON
MPEIPaCONOKEHHOCTIO. 3HAUCHUE MEUIIMHCKOW T'€HETUKU B IPEAOTBPAIlCHUN
1 JICUCHUH I'eHEeTHYEeCKUX 3a00iieBaHuil yeaoBeka. CTBOIOBEIC KICTKU

3.6

JomecTukanus v ceNeKIus. 3apokKIeHUE CeNEKIINU 1 ToMecTUKanuu. Yuenue H.
M. BaBuioBa 0 UEHTpax NPOUCXOXKICHUS U MHOroo0pa3us KyJIbTYypHBIX
pactenuid. Posp cenekuuu B CO3aHUM COPTOB PACTEHUN W MOPOJ KUBOTHBIX.
Copt, mopoga, ITaMM. 3aKOH TOMOJIOTUYECKUX PSJI0B B HACIEICTBEHHOH
n3meHunBoct H. 1. BaBmiioBa, ero 3HaueHUe AJIs CEICKIIMOHHON PaOOTHI.
MeToapl  ceneKIMOHHON paloThl. VCKycCTBEHHBIH OTOOp: MAacCOBBIA U
VHIUBUYAJIbHBIM. Dramsl KOMOMHAIIMOHHONH CCJICKIINH. Hcnriranue
npousBoguTeNeil mo MmoToMcTBYy. OTOOp MO TEHOTUIY C IOMOIIBIO OIEHKU
(deHoTuIIa IOTOMCTBA U OTOOP 110 'eHOTHUITy ¢ TomolIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MEeTOJI CEJIEKIIMOHHOM paboThl. PaguariionHslii u
XUMHUYECKH MyTareHe3 Kak WCTOYHHUK MYTalluid y KYJIBTYPHBIX (HopM
opranu3moB. Mcrnosib30BaHME T€HOMHOTO pEJAKTUPOBAaHUSI W METOIOB
pexomOuHanTHbIX JIHK 1515 mosmyyeHuss ICXOAHOT0 MaTepuaa Jyisl CEJIeKLIUU.
[Tonyuenue nmonumnou0B. BHyTpuBraoBas rubpuausanus. banzkopoacTBeHHOE
CKpeluBaHue, WM WHOpuaMHr. HepoJacTBEeHHOE  CKpelMBaHHWE, WU
ayrOpunuur. lereposuc u ero mpuuuHbL. Fcmonb3oBaHWe TeTepo3nca B
cenekuuu. Otnanennas rubpuauzanus. [Ipeomonenne Gecrionus MexXBUTOBBIX
rubpuaoB. JIOCTHKEHUS CENEKITNN PACTCHHUI U KUBOTHBIX

3.7

OOBeKThl, HCIOJIb3yeMble B OHOTEXHOJOTHM, - KIETOYHbIE W TKaHEBbIE
KyJIbTYypbl, = MHKPOOPTaHHM3MbI,  HUX  XapakTEepUCTHKA. TpaaunnoHHas
OMOTEXHOJIOTH: XJIeOONeueHHe, MOJyYeHHe KHUCIOMOJOYHBIX IPOAYKTOB,
BUHOzEnue. Mukpobuonornueckuid cuHTe3. OOBEKTHl MHKPOOHOJIOTHYECKHX
texHosioruil. [IponsBoacTBo 6enKa, aMMHOKUCIOT U BUTAMHHOB. MckyccTBEeHHOE
OIUIOJOTBOPEHHE. PEKOHCTPYKIMSA SMUEKIETOK W KIOHUPOBAHUE IKUBOTHBIX.
MeTon TpaHCIUIaHTALUH SIIEP KIIETOK.

XpoMOCOMHasi M TeHHas WHXeHepus. VCKycCTBEHHBI CHHTE3 TIeHa |
KOHCTpyupoBaHnue pekoMOMHaHTHBIX JIHK. JlocTikeHuss HM  NepCreKTUBBI
XPOMOCOMHOM ¥ TE€HHOM WH)XEHepHH. MeauuuHCKue OHOTEXHOIOTHH.
Hcronb30BaHKUE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOT0OOpa3ue OpraHm4ecKoro Mupa

4.1

buonornyeckoe  pasHooOpasme  opranmsmMoB.  CoBpeMeHHass  CHCTeMa
opranudeckoro mwupa. IIpuHnunsl kiraccupukanuu opraHu3MoB. OCHOBHBIE
CHCTEMaTHYECKHE TPYIIITBI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUSI U JKU3HEAEATEIbHOCTH OJIHOKJIETOYHBIX OpPTaHHU3MOB.
bakrepuu, apxew, OJHOKIETOYHBIE TPUOBI, OJJHOKIETOYHBIE BOJAOPOCIH, APYTHE




npotuctel.  KonoHuanmpHble ~ OpraHu3Mbl.  J[BH)KEHHME  OJHOKIJIETOUHBIX
OpPraHU3MOB: aMeOOMIHOE, KI'YTUKOBOE, PECHUYHOE. 3aIlUTa Y OJHOKJIETOUYHBIX
opranu3MoB. Pa3apaxiuMocTh y OTHOKJIETOYHBIX OPraHu3MOB. TakcuCh

4.2

MHorokieTounble  pacTteHus.  B3auMOCBS3b  4YacTei  MHOTOKJIETOYHOTO
opranusma. TkaHM, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OPraHHU3Ma.
Opranusm kak enuHoe neinoe. TkaHu pacTeHMid. THIBI pacTUTENbHBIX TKaHEH:
oOpa3oBaTenbHasi, IOKPOBHAs, MPOBOJALIAS, OCHOBHAs, MEXaHHYECKasl.
OcobenHocTH CTpOeHUS, PYHKIIMIA U PACIIONIOKECHUS TKAHEH B OpraHax pacTeHUM

4.3

BereraruBHble U reHepaTUBHbBIEC OpraHbl pacTeHU. OyHKIUNA OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /[BrxeHrne MHOTOKJIETOUHBIX PACTEHHUN: TPOIIHU3MBI
u Hactuu. IloryonmieHue BOIBI, YIJIEKHCIOTO ra3a MU MUHEPAJIbHBIX BELIECTB
pacrenusMu. [[pixanue pactenuil. Auddysus razoB yepes NOBEPXHOCTh KIIETKH.
TpaHcriopTHbIE cHCTEMBl pacTeHUW. Bbinenenue y pactenuil. 3amura y
MHOTOKJIETOUHBbIX pacTeHuid. Kyrtukyna. CpenctBa MacCMBHOM M XUMHUYECKOM
3a1uThl. QUTOHLUIBL.

PaznpaxxuMocTh M peryisinus y opraHuzMoB. Pa3npakuMocTh M peryisauus y
MHOTOKJIETOUYHBIX pacTeHU. POCTOBbIE BelllecTBa M UX 3HAYEHHE

4.5

MHOroK/IeTO4YHbIE  KMBOTHBIE. B3auMOCBSI3b  4acTeii  MHOTOKJIETOYHOIO
opranu3ma. TkaHu, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak enuHoe neioe. I'omeocras. TkaHU )KMBOTHBIX U YelIOBeKa. THIIBI
JKUBOTHBIX TKaHEH: SMHUTENuaabHasl, COCIWHUTENbHAs, MBIIICUHAs, HEPBHASI.
OcoOenHoct CcTpoeHMs, (YHKIUNA U pACIONOKEHUS TKaHEel B opraHax
JKUBOTHBIX U Y€JIOBEKa

4.6

Oprasbl 1 CUCTEMBI OPTaHOB XUBOTHBIX. DYHKIIMU OPraHOB M CHCTEM OpPTaHOB.
Onopa Tena opraHu3MoB. CKeJeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblii 1 BHyTpeHHUI ckeneT. CTpOCHUE W THITBI COSAMHEHUS
KOCTEH.

JIBi>keHHe MHOTOKJIETOYHBIX JKMBOTHBIX. [luTanme >kuBOTHBIX. [luTanme
MO3BOHOYHBIX )XKMBOTHBIX. [IpIxanue x«uBOTHBIX. KoxHoe npixanue. XKaGepHoe u
JIETOYHOE JIbIXaHHe.

JlpIxaHue MO3BOHOYHBIX >KMBOTHBIX. ODBOJIIOLIMOHHOE YCIO0XKHEHUE CTPOEHUS
JIETKAX TI03BOHOYHBIX JKMBOTHBIX. JlpIXaTelpHasl cHCTEMa YeloBeka. MexaHu3m
BEHTWISILIMM JIETKMX Yy NOTUIl M MJIEKONUTAIOMUX. TpaHCIOPT BEIIECTB Yy
OpraHu3MoB. TpaHCHOPT BEIIECTB y KUBOTHBIX. KpoBeHOCHas cucTtemMa U ee
opranel.  KpoBeHocHass ~ cucremMa  MO3BOHOYHBIX  KHMBOTHBIX.  Kpyru
KpPOBOOOpAIICHUsI. DBOJIOIMOHHBIE  YCIOKHEHHS CTPOSHHS KPOBEHOCHOM
CHCTEMBI MO3BOHOYHBIX XMBOTHBIX. Bblienenue y opranusmoB. Beiienenue y
*HUBOTHBIX. CokpaTuTenbHble Bakyond. OpraHsl BbieieHHsA. CBS3b MOJOCTH
TeJla ¢ KPOBEHOCHOH M BBIJEIUTENBHON CUCTEMaMu. BrijieneHne y mo3BOHOUHBIX
KUBOTHBIX. 3allliTa Yy MHOTOKJIETOYHBIX JKHBOTHBIX. [IOKpOBBI W WX
NpOM3BOJIHBIE. PazpaXMMOCTh M PEryssiiivsg y OpraHu3moB. Paznpaxkumocts y
OJTHOKJICTOYHBIX OpTraHu3MOB. TakchChl. Pa3npaXuMOCTh W perymsimus y
MHOT'OKJIETOUYHBIX pacTeHU. POCTOBbIE BeliecTBa U UX 3HaYECHUE.

HepBHas cuctema u pedIeKTOpHAsT PETYISIUS Y MHOTOKJIETOYHBIX JKUBOTHBIX.
HepBHas cuctema u ee oT/1esbl. DBOITIOIMOHHOE YCIOKHEHHE CTPOSHHSI HEPBHOM
CHCTEMBI y KHUBOTHBIX.

PazpaboTka anroputMoB U mporpamm i 3(QeKTHBHOM (YHKIHOHATBHON
AQHHOTAIlMM  T€HOMOB,  TPAaHCKPHUIITOMOB,  ITIPOTEOMOB,  MeTa0O0JIOMOB
MHUKPOOPIaHU3MOB, PACTEHHUM, )KUBOTHBIX M YeJIOBEKA

OpI‘aHI/IBM YCJIOBCKA U €TI0 3J0POBLC




5.1

Oprasel 1 CUCTEMBI OpraHoOB 4eaoBeKa. OTaessl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KHUBOTHBIX. Peduiekc u pedrexkropHas nyra. be3ycrnoBHble U yCIIOBHBIE
peduekcel. I'yMopanbHas perynauus M SHAOKPUHHAs CHUCTEMa JKMBOTHBIX U
yenoBeKa. JKene3pl 3HIOKPUHHON CUCTEMBI U UX TOPMOHBI. JlelicTBHE€ TOPMOHOB.
B3auMocBsI3b HEpBHOW M SHJIOKPUHHOM cHUcTeM. [ unoranamo-runodusapHas
cucrema. Pedekc u pedpnexroprast nyra. besycinoBHble 1 yCIOBHBIE PE(ICKCHI

5.2

3ammura opranusma ot Oone3nel. iMmyHHasi cucreMa 4denoBeka. KieTouHblil u
TYMOpJIbHBI HMMMYHHUTET. BpOXXKIEHHBIH, NPHOOPETEHHBIH CrenupHUUECKUit
UMMYHUTET. Teopus KIOHaIbHO-cellekTuBHOTO nMmyHuTeta (I1. Dpaux, . M.
bepuer, C. ToneraBa). BocnaiurenbHble OTBEThl OpraHusmoB. Poib
BPOKICHHOI'O UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI

5.3

KpoBenocHast cuctema u ee opranbl. Cepjile, KPOBEHOCHBIE COCYIbl U KPOBb.
Kpyru xpoBoobpaiienus. Pabota cepama u ee perymisus

5.4

Hpixanue yenoseka. Juddysus ra3oB uepe3 MoBEpXHOCTh KIETKH. J{pIXxaTenbHas
cucteMa 4enoBeka. JlpIxaTenbHash TOBEPXHOCTb. Perymnsuus  AbIXaHUs.
JIpixaTenbHble 00bEeMbI

5.5

HI/IH_IeBapI/ITeJ'IBHaH CHUCTEMA YCJIOBCKA. OTI[GJ'IBI IMUIICBAPUTCIIBHOTO TpPAaKTa.
HI/IHIGBapI/ITeJII)HHe KCIIC3hI. BH}’TpI/IHOJIOCTHOG u BHYTPUKIICTOYHOC
IMUIICBAPCHUC

5.6

[ToxpoBbl U ux mnpowusBojaHble. Opranbl BbiaeneHus. llouku. CrpoenHue u
dyHkronupoBanue HedpoHa. OunbTparys, cekpenrs 1 00paTHOE BCaChIBAaHHE
KaK MEXaHU3Mbl pab0OThl OpraHoB BblAesieHUs1. OOpa3oBaHUE MOYM Y YEJIOBEKA

5.7

I[BI/DKGHI/IG yeJlIoBeKa: MblicuHas cucrtema. CKeJIeTHBIC MBIIIObLI U HUX pa60Ta.
CTpOCHI/Ie M THUIIBI COCAMHCHUA KocTel

Teopus 3Bomtonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomtonmonHas  Teopust Y.  JlapBuna. IIpeanochbulkd  BO3HMKHOBEHHUS
napsuHM3Ma. JKnu3Hb U HayuyHas aearenbHocTh Y. JlapBuHa.

JIBuokyme cuibl 3BononuK BUAoB 1o Y. /lapBuHy (BbICOKas MHTEHCUBHOCTb
pPasMHOXKEHHUs OpPraHU3MOB, HACJEICTBEHHAas W3MEHYMBOCTb, Oopbba 3a
CYIIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunrerndeckoit Teopun sBomonnu (CTD). HeirpanbHas Teopus
sBomrou. CoBpeMeHHasi IBOJIIOIMOHHAST OUOJIOTHs. 3HAaYEHUE DBOJIIOIMOHHON
TEOpHH B (POPMUPOBAHUN €CTECTBEHHO-HAYUYHOW KapTUHBI MUpPa

6.2

[Tomynsiuust kKak dleMeHTapHass eIMHuLA 3BOJOLMU. COBPEMEHHBIE METOBI
OLICHKM T€HETUYECKOro pPa3HooOpaszusi M CTPYKTyphl mnomynsuuid. M3meHeHnue
reHooHJa TOMYJSALMM KaK 3JEMEHTapHOE SBOJIIOLIMOHHOE SBJIEHUE. 3aKOH
reHernyeckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

OneMeHTapHble (akTOpbl (IBUXKYIIME CHIIBI) 3BOJIONUHM. MyTalMOHHBINA
npouecc. KomOunatuBHasi u3MeHuuBOCTh. [lpeild TeHOB - ciydaiiHble
HEHAINlpaBJIEHHbIE HM3MEHEHUs YacToT ayleNnell B momymauusax. OPQext
OCHOBATEJIS. Murpanuu. N3omsauns MO YJISALIAN: reorpaduueckas
(mpocTpaHCTBEHHAs ), Oronoruyeckas (penpoayKTUBHAS).

EcrtectBenHblii oTOOp - HampaBisoomuid  ¢aktop ABomonuH.  DPOpMBI
€CTeCTBEHHOT0 OTOOpa: JBHWXKYIIMH, CTAOMIM3UPYIOLUIUH, pPa3phIBAIOLINA
(nu3pyntuBHbIN). [TonoBoit oTOOD.

[IpucnocoOaeHHOCTh  OPraHM3MOB  KaK  pe3yiabTaT  MHUKPOIBOJIIOLIUU.
Bo3HukHOBeHHE — mpucnocoOieHud y  opraHu3sMoB.  ApoMopdosbl U
uanoanantauuu. [lpumepsl npucnocobnenuii y opranu3mMoB. OTHOCUTENBHOCTh




NPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u CTpyKTypa. BumooOpazoBaHue Kak pe3ynbTaT
MUKpodBotonnu. M3omsnus - kirodeBoi ¢aktop BumooOpaszoBanus. [lytu u
CIIoCco0bI BHUI000pa30BaHUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CHUMIIaTpU4YecKoe  (IKOJIOTMYECKOe),  «MTHOBEHHOE»  (TIOJHMILIONAM3ALNS,
ruOpuau3anys). JmuTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3Mbl OPMHUPOBAHUST OMOJIOTUIECKOTO pa3HO0Opa3usi.

Posb 3BOMIOIIMOHHON OHONOTHM B pa3pabOTKe HAYYHBIX METOJOB COXPAaHEHUS
O0ropa3HooOpasuss. MUKPOIBOIIONUS M KOIBOIIONHS TApa3sUTOB U HX XO3SEB.
Mexanu3Msbl (HOPMUPOBAHHS YCTOMUMBOCTH K aHTUOMOTHKAM H CIIOCOOBI O0pHObI
C He

6.3

Metoapl u3ydeHHs: MakpodBodronuU. [laneoHTomornueckue MeToIbl W3ydeHHs
sBosronnu. [lepexomusie Gopmbl 1 HHIIOTEHETHYECKHE PSABI OPraHU3MOB.
Buoreorpaduyeckune meronsl n3ydenus 3pomonun. CpaBHenue (Giaopsl u payHbl
MaTepuKOB U 0cTpoBOB. bruoreorpaduyeckne obmactu 3emuan. Bunsr-saneMuku u
PEITUKTHIL.

OMOpHUOJIOTHUECKUE UM CPaBHHUTEIbHO-MOP(OIOTUYECKHE METOJbl H3YyYeHUs
IBOJIONMH. ['€HEeTHYECKHEe MEXaHW3MBl SBOJIIONMU OHTOTEHE3a W MOSBIICHHS
SBOJIONMOHHBIX  HOBIIECTB. [ OMOJIOTMYHBIE ¥  aHAJOTMYHBIE OpTraHBbI.
Pynumentapuble  opranel M aTaBU3MBL.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHMYECKHE W  MaTeMaTH4eCKue  METONbl  HM3YYEHHUsS  DBOJIIOLUH.
['omonornynsie TeHbl. COBpeMEHHBIE METO/BI TOCTPOCHHS (PHIOTEHETUIECKUX
JiepeBbeB. XPOMOCOMHBIE MYTAI[MH U SBOJIOIHS T€HOMOB.

OO0mme 3aKOHOMEpPHOCTH (IpaBuiia) HBOMIONKUA. HeoOpaTUMOCTh HBOJIOIHUU.
AnanTtuBHas panuanys. HepaBHOMEpHOCTb TEMITOB BOJIOLUU

6.4

HayuHble rumoTe3sl NpPOMCXOXAEHUS JKU3HM Ha 3emie. AOuoreHes Hu
naHcnepMus. JloHaydHble NPEACTABICHUS O 3aPOKACHUM KU3HU (KPEALIMOHU3M).
['nnore3a MOCTOSHHOIO CaMO3apOXKICHMSI )KM3HU M €€ ONPOBEPKEHHUE ONBITAMU
®. Pemu, JI. Cnamnannanu, JI. Ilactepa. Ilpoucxoknenue >KU3HU U
acTpoOHOJIOT U

OcHoBHbIE 3Tanbl HeopraHumdeckou spoitouuu. [lnanerapHas (reosoruueckas)
IBOJIONMA. XHMMHUYECKas 5SBOMIONMA. AOHOT€HHBIH CHHTE3 OpPraHUYECKHUX
BemecTB u3 Heopranmdeckux. Ombir C. Mumiepa u I'. Opu. O6pazoBanue
noamMepoB 3 MoHoMepoB. Koauepsatnas runoreza A. M. Onapuna, runoresa
nepsuuHoro OynboHa Jx. XonneilHa, reHetudeckas rumnore3a [. Memnepa.
Pu6osumel (T. Yek) u rumoreza «mvupa PHK» V. I'mnGepra. ®opmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE MTPOTOKIIETKH.

HcTtopus 3emnu U MeTonbl ee n3ydeHus. Mckonaemble OpraHu4eCKHe OCTaTKH.
['eoxpoHosorus u ee meroabl. OTHOCUTENbHAS M a0COJIIOTHAS T€OXPOHOJIOTHSL.
['eoxpoHOIOrMUecKas IKaja: S0Hbl, IPbI, IEPUOIBI, JTOXH.

HauanpHple 3Tanel opraHnyeckor 3Bosronuu. [losBiaeHne u 3BONIOLUSA NEPBBIX
KJIETOK. OBOJIONMA MeTabonu3ma. BoO3HMKHOBEHHE TEpBBIX JKOCHCTEM.
CoBpemMeHHbIE MHKpOOHBIE OHOIUIEHKM KaK aHajor TMepBbIX Ha 3emiie
coobuiectB. CTpomaTonuTsl. [IpoOKaprOTEI U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOMOTreHe3). ODBOJIOIUMOHHOE IPOUCXOXKICHUE
BUpycoB. IIpoucxoxaeHne MHOIOKJIETOUHBIX OpraHu3MoB. BoO3HHMKHOBEHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tanbl HBOJIONUHM BBICHIMX pacTeHHi. OCHOBHBIE apoMOpP(O3bI
pactenuii. Beixon pacrenuii Ha cymry. llosBieHue CHOpOBBIX pPAacTeHH U
3aBoeBaHne MMM cymn. CemeHHble pacTeHus. [IpoMcxokIeHHE LBETKOBBIX
pacTeHuil.

OcCHOBHBIE 3Tanbl 3BOJIIOUUU KHUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. BeHnnckast ¢payna. KemOpuiickuii B3pbIB - MOSIBJICHHE COBPEMEHHBIX
TunoB. IlepBbie Xopa0BbIE KUBOTHBIE. JKU3HD B BOE. DBOJIOLNS TO3BOHOYHBIX.




[Tpoucxoxaenne ampudbuit u pentunmii. [IporcxoknaeHne MICKOMUTAIONIUX U
ntull. [lpunnun kmoyeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH JKHBOTHBIMH CYIITH.

Pa3BuTHe xu3HM Ha 3emile 10 3paM U NepHoJaM: apXxei, MpoTepo30i, Naneo3ou,
Me3030#, KaitHo30#. OOmas XapaKTEepUCTHKAa KIMMara W TeOJOTHYECKHX
MPOLIECCOB. IlosBIeHUE i pacuser XapaKTEepPHBIX OpraHU3MOB.
VYriieo6pa3oBaHue: €ro yCIOBHS M BIMSHUE HAa Ta30BbIA COCTaB aTMOC(EPHI.
MaccoBble BBIMUpPAHUSI - SKOJOTUYECKHE KPHU3HUCHI mpouuioro. Ilpuuunsl u
CJICICTBUSI MAcCCOBBIX BbIMHpaHU. COBPEMEHHBIH IKOJOTUYECKHH KPHU3HUC, €Tr0
0COOCHHOCTU

6.5

Paspensr u 3amaum anTpomnonoruu. Mertoael aHTponosorud. (CTaHOBIEHUE
IIPEJICTaBICHUN O IPOUCXO0KIEHUH uenoBeka. COBpEMEHHbIE HAYUHBIE TEOPHUH.
CXoAcTBO 4YenoBeKa € KUBOTHBIMU. CHCTEMAaTHMYECKOE IOJOKEHHUE YEeIOBEKa.
CBuzerenbcTBa  CXOJICTBA  4YEJIOBEKAa C  JKUBOTHBIMU:  CPABHUTEIBHO-
MOPQOJIOTHUECKHE, AMOPHOJIOTHYECKHE, (hU3M0JI0r0-OMOXUMHYECKHE,
nopeneHyeckue. OTnMuMsg 4YeJoBEKa OT JKUBOTHBIX. [IpsamMoxokneHue u
KOMILJIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuTHE rOJIOBHOrO MO3ra M BTOPOM
CUTHAJIbHOW CHCTEMBI.

JBuxymue cunbl ((hakTopbl) aHTpONOreHe3a: OWOJOrHYecKHue, COIUANIbHEBIE.
CooTHoleHre OUOIOTUIECKUX U COLMABHBIX (PAKTOPOB B aHTPOIIOTCHE3E.
OcHOBHBIE CTaJIMH AHTPOIIOT€HE3a. ABCTPAIIONIUTEKHU - JBYHOTHE NPEAKU JTIOACH.
UYenoBek  yMenblil, IE€pBbIE M3rOTOBIEHHA OpyAud Tpyna. Yemosek
OpSIMOXOISAUINM M TEepBBIA BbIXOA Jrofed 3a mpenensl Adpuxku. Yenosek
reinenboeprckuil - oOIMMK MperoK HEaHAEpPTAIbCKOIO YEJIOBEKAa U YEJIOBEKa
pazyMHOro. YenoBeK HEaHJAEPTAIbCKUM KaK BUJ JIFOJIEH XOJOAHOTO KJIMMATa.
YenoBeKk pa3yMHBIA COBPEMEHHOTO THIIA, JIEHHUCOBCKHN YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenamMu AQpUKH.

OBOJIIOLIMS  COBPEMEHHOTO 4eloBeKa. EcTecTBeHHbIM OTOOp B MOMYNIALUAX
yesioBeka. MyTrannoHHbli nporecc U nonuMopdusm. IlonynsnnoHHbIE BOJIHBI,
npei¢ reHoB, Murpanus 1 «3pdeKT ocHOBaTEeNs» B MOMYIALUIX COBPEMEHHOTO
YeJ0BeKa.

Yenoseueckue pacel. [lonstue o pace. bosbimme pacbl:  eBpoleouaHas
(eBpa3zuiickasi), aBCTpajOo-HETpOWJHAsl  (dPKBaTOpUalbHAasi), MOHTOJIOMHAS
(a3uarcko-aMepuKaHcKkasi). Bpemss u myTu pacceneHusi yeloBeka IO IJIaHETe.
EnunctBo  uenoBeueckux pac. HayuyHas  HECOCTOATENBHOCTh  pacu3Ma.
[TprcnocoOaeHHOCTh YeoBEKa K pa3HbIM YCIOBUSM OKpY’Karolled Cpeabl.
BnusHue reorpadguueckoir cpeasl M Apeidida TeHOB Ha MOPQOJIOTHIO H
(U3MOIOTHIO UeIOBEeKa

DKOCHUCTEMEI U MMpuUCynmue MM 3aKOHOMECPHOCTHU

7.1

Paznensl u 3anaun sxonorun. CBsi3b HKOJIOTUHU C IPYTUMHU HAYKaMHU.

Mertonbsl s3konoruu. IloneBble HaOmrOAEHUS. OKCHEPUMEHTHI B HKOJOTHH:
MPUPOJHBIE W JlabopaTopHbIe. MOJEIMPOBaHHE B JKOJOTHU. MOHUTOPUHT
OKPYKArOIIeH CpeJlbl: TOKATbHBIN, pErHOHATBHBIN U TII00ABHBII

7.2

Okosnoruyeckre (akTopbl W 3aKOHOMEpPHOCTHM ux JeictBus. Knaccudukanus
HKOJIOTHYECKUX (aKTOpPOB: aOuoTHYecKHe, OHMOTHYECKHE, AHTPOIIOTrEeHHBIE.
OO0mue 3aKOHOMEPHOCTH JIeHCTBUSL JKoyorndeckux (axrtopoB. IlpaBuio
munumyma (K. I[mpenrens, FO. JIu6ux). TosnepanTHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢pakropsl. CBeT Kak sKojoruueckuit akrop. JlelcTBre pa3HbIX
YY4aCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. KOJOTHYECKHE TPYIIIbI
pacTeHHH W >KMBOTHBIX IIO OTHOLIEHHIO K CBeTy. CHUrHaJbHasg poJb CBETA.
®dotonepuoam3M. Temmeparypa Kak dkonorudeckuii (daxrtop. JleicTBue




TeMnepaTypbl Ha opraHu3mbl. [I0MKUIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBI.
DOBpPUTEPMHBIE I CTEHOTEPMHBIC OPTAHU3MBI.

Brnaxuocts kak dkojorumdeckuii (daktop. IlpucmocobieHuss pacTeHHR K
MoJJIepKaHUI0 BogHOTO OanmaHca. Knaccudukarus pacTeHUi MO0 OTHOIICHUIO K
Bojie. [IpucnocoGnenust >KUBOTHBIX K M3MEHEHHUIO BOJITHOTO peXkKHUMa.

Cpenpl oOWTaHWS OpPraHU3MOB: BOJIHAS, HA3EMHO-BO3/YIIHAs, ITOYBCHHAS,
IyOMHHAs  TOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3HKO-XUMUYECKHE
0COOEHHOCTH cpen oOuTaHus oOpraHu3MoB. llpucmocoGiieHus OpraHu3MoOB K
JKU3HU B Pa3HBIX cpefax.

buonorudeckne putmbl. BHenHre u BHyTpeHHUE pUTMBL. CYyTOYHBIC U TOJAHYHBIC
putMbl. [Ipucnoco6ieHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCJIOBHIA
JKU3HU.

JKuznennbie Gopmbl opranu3mMoB. [lonstre o xu3HeHHON (Gopme. JKu3HEHHBIE
(GOpMBI pacTeHHMIi: JEpeBbs, KYCTApPHUKH, KYCTApHUYKH, MHOTOJICTHHE TpPAaBBHI,
oJiHOJIeTHUE TpaBbl. JKU3HEHHbIE (POPMBI )KUBOTHBIX: THAPOOUOHTHI, T€OOHOHTHI,
a3poOuoHTHL. OCOOEHHOCTH CTPOSHHS U 00pa3a KU3HH.

buotnueckue Qaxtoprl. Buasl 6GmoTHyeckux B3auMOJEHUCTBUN: KOHKYPEHLIUS,
XHUIIHUYECTBO, cuMOMO03 1 ero (opmel. [lapazutusm, koomnepamus, MyTyaan3Mm,
KOMMEHCAJIU3M (KBapTHPaAHTCTBO, HaxJIcOHUYECTBO). Herpoduueckue
B3aMMoOJIeicTBs  (Tommueckue, (opuueckue, Qabpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJICHCTBUI M7 CYIIECTBOBAHUS OpPraHU3MOB B Cpele
oburtanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTepUCTUKU monyisiuu. llomynauus xak Ouonormyeckas
cuctema. Pois HEOTHOPOTHOCTH cpebl, pr3uUeckux 0apbepoB U 0COOSHHOCTEH
OMOJOrUM BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPBI MOIMYJISIIHA.
OcCHOBHBIE TOKa3aTeau MOMYJSIIIUU: YHUCIEHHOCTh, IUIOTHOCTb, BO3pAacTHas M
MOJIOBasi CTPYKTYpa, POXKIAEMOCTb, HPUPOCT, TEMI POCTa, CMEPTHOCTD,
MHUTpaLus.

DKxoyiorudeckasi CTpykrypa mnomyasiud. OIleHKa YHCICHHOCTH TOIYJISIUH.
JlvHamuKa nomyJisAlMU M €€ peryisauusa. bUOTHYeCKUii MOTEHUHAN IOIYJISLHH.
MopgenvupoBanie JIWHAMUKU nomyiasiuud. KpuBble pocta  YUCIEHHOCTH
nonyiasiuud. KpuBble BbDKMBaHMS. Perynduus YUCIEHHOCTH MOMYJSLUNA: POJb
(GakToOpOB, 3aBUCAIIMX W HE 3aBUCAIIUX OT TUIOTHOCTH. OKOJIOTHUYECKHE
cTpaTteruu BUJoB (1- U K-cTpaterun).

[TonsitTue 00 »sKoJOrMYecKOM HuUIIe BUAA. MecrooOutanue. MHOrOMepHas
Mozenb dkosnornyeckor Humm JIx. M. XatumHcoHa. Pasmepsl 3KOJI0rMYeCKOM
Humd. [loTeHmanbHas 1 peain30BaHHasl HUILLIA.

Bun kak cucrema mnomynsuuid. Apeansl BUIOB. Buabl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  TIOBEJAEHWUS W  MUTpAIlMii  YKUBOTHBIX.
buoniornueckue nHBa3uM 4yKEPOJHBIX BUIOB

7.4

CooOmectBa opranu3MoB. buonenos u ero crpykrypa. CBs3um Mexay
opraHu3MamMu B OHolleHO3e. DKochcTeMa Kak OTKpbiTas cucrema (A.Jlx.
Tencnu). OyHKIMOHATBHBIE OJIOKM OPraHU3MOB B DKOCHCTEME: TPOIYICHTHI,
KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpodudeckue Ienmu M CETH.
AOuoTtudeckue 00ku 3kocucTeM. [louBbl M Wbl B dKocucTemax. Kpyrosopor
BEILECTB U MTOTOK YHEPTUHU B IKOCHUCTEME.

OCHOBHBIE TTOKa3aTesId 3KOCUCTEeMBbl. buoMacca u NmpoayKius. IKOJIOTHYECKUE
MUPAMHUJIBI YUCEN, OMOMACCHI U DJHEPTHH.

HampaBnennbie 3aKkOHOMEPHBIE CMEHBI COOOIIECTB - CyKieccuu. [lepBuyHbie n
BTOpPUYHBIC CYKIECCUHM W WX MPUYMHBIL. AHTPOTNOTeHHBIE BO3JICHCTBUS Ha
cykneccun. KnumakcHoe — coobmiectBo.  bumopazHooOpaswe u  moJiHOTa
KpyroBOpOTa BEUIECTB - OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie SKOCHCTEMBI. AHTPOIMOTEHHBIE JKOCHUCTEMBI. ATpPOIKOCHCTEMA.
ArporeHo3. Paznuuust Mex1y aHTPOMOT€HHBIMH U TIPUPOTHBIMHA SKOCHUCTEMAMHU.




Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI YpOoskocucTeM. ["opoickas dhiopa u
¢dayna. CuHaHTpOnM3aIMs ropoackoit (ayHsl. bBuonornueckoe u X031HCTBEHHOE
3HaYeHHE arpodKOCUCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B 3KOCUCTEMAX.

IlepeHoC sHEpPIrUM U BELIECTB MEXKAY CMEXKHBIMU 3KOCHCTEMaMH. Y CTOMYMBOCTh
OpraHU3MOB, TMOMYJSIIUA W JKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U
AHTPOIOT'E€HHBIX BO3/ICUCTBUIA

7.5

buochepa - oOmeruianerapras o0ojouyka 3emiid, TJe CYIIECTBYeT WIH
cymecTtBoBasia km3Hb. Yuenue B. M. Bepnaackoro o oOmochepe. Obnactu
o6uocdeps! u ee coctas. JKnuBoe BeiecTBo OMochepsl v ero GyHKIUH.
3aKOHOMEpPHOCTH cyliecTBOBaHUsA Ouoceprl. OcoOeHHOCTH Ouocdepbl Kak
mI00amekHOM  dKOcHCTeMBbl.  J[MHaMu4eckoe  paBHOBecMe B Omocdepe.
KpyroBopotbl BemectB M OHOr€OXMMHUYECKHME MHUKIBI (yriepoja, a3oTa).
PurmuunOCTS siBNICHMIT B Onocdepe.

3onanbHOCTh Ouochepsnl. [TonsTue o 6uome. OCHOBHBIC OMOMBI CYIIH: TYHIpA,
XBOWHBIC JI€Ca, CMEIIAHHbIE M IIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
NYCTBIHU, TPOIHMYECKUE Jieca, BBICOKOTOPbs. KiMMar, pacTUTENIbHBIA |
JKUBOTHBIH MUpP OMOMOB CYIIIH.

CrpykTypa U (YHKIHUS JKUBBIX CHCTEM, OIIEHKAa MX PECYpPCHOTO IMOTCHIHANIA W
onocdepHbIX QYHKIHIHA

7.6

DKOJIOTUYECKUE KPU3KCH M WX MPUYHHEL. Bo3nelicTBue uenoBeka Ha 6uochepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OXxpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOW CPElbl.
Oxpana BoiHbIX pecypcoB. Pa3pyuienue nouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
M3MeHeHne Kinumara.

AHTpPOIIOT€HHOE BO3JCHCTBUE Ha PAaCTUTENIbHBIM W >KUBOTHBIM Mup. Oxpana
PacTUTEIBHOTO M XKMBOTHOTO Mupa. OCHOBHBIE NPUHLUIBI OXPaHbl IPUPOJBI.
Kpachsie kauru. Oco6o oxpansemslie npupoansie Teppuropuu (OOIIT).
borannueckue caapl ¥ 300J10rMUYECKUE MTAPKU.

OcCHOBHbIE NPUHLMUIIBI YCTOWYMBOTO Ppa3BUTHSI YEIOBEYECTBA U IPUPOJIBI.
PanyoHasibHOE  TPUPOAONOJIB30BAHME M COXPAaHEHHE  OHOJIOTHYECKOTro
pazHooOpaszus 3emMin




