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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070rHs) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit ®epepanuny, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepabHON padoyeil mporpaMmbl
BOCITMTAHHUS.

VYuebnsii npenMer «buomorus» yrimyonéHHoro ypoBHs wusydeHus (10—11 xkmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBeHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim ®I'OC COO mnpodunpHble y4eOHBIE NPEIMETHI, H3y4aeMble Ha
yriayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnunanud o0ydeHuss Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUUTh MPEEMCTBEHHOCTh MEX]Y OCHOBHBIM OOIINMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM oOpa3oBaHHeM. B To ke Bpems
KKIBIA U3 ATUX Y4E€OHBIX IIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELLIEHUE
00pa3oBaTeNbHBIX, BOCIUTATENBHBIX U PA3BHBAIOIIUX 33]ad, CBSI3aHHBIX C MpodopueHTanuen
Oo0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOMW O00JIacTH Hay4yHOro 3HAHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHHe O IEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «buonorus» Ha yriiyoa€HHOM ypOBHE, ONpeaeseT 00s3aTenbHoe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €r0 CTPYKTYpHUPOBAHHME MO paszienaM U Temawm,
pacripenienieHue 1o KiaccaM, peKOMEHIYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuaa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBsS3€d, JIOTMKM Y4YeOHOIo Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo O6MONOTHHM pearn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Onaromapss 4yeMy [pPOCMaTpUBAEeTCs  HAMpPaBICHHOCTh Ha  IOCJIEAYIOIIEe  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPWUEHTHPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTHUYECKOTO MBILUIEHUS, MPEJCTaBICHUNA O 3A0pOBOM 0Opas3e KM3HM, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled NpupoiHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buomorus» B peanu3anuu
tpeboBanuii ®I'OC COO Kk mIaHUpyEeMBIM JUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pesyibrataM o0y4eHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIHbHOM
NeSITEIbHOCTH O0YYaIOIUXCsS 10 OCBOCHMIO COJEpXaHUs OMOJOTHYECKOro oOpa3oBaHMs Ha
YPOBHE CpeHEero 001ero oopa3oBaHus.

VYuebHblii npeaMer «buonorus» Ha ypoBHE CpeaHero oOmero oOpa3oBaHHS 3aBEepIIAET
O6uonornyeckoe oOpa3oBaHuE B IIKOJE M OPUEHTUPOBAH Ha pacIIMpeHue U yriayOleHue 3HaHuH
oOyyaromuxcst O JKMBOM TpUpO/AE, OCHOBAaX MOJEKYISIPHOW H KJIETOYHOM Ouosoruu,
AMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKINH, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

N3zyuenne yuebnoro npeamera «bruonorus» Ha yriayOJeHHOM YpOBHE OpUEHTHPOBAHO Ha
HOJATrOTOBKY OOyYaroIuXcs K IMOCIEAYIOIIeMy HOJIYYeHHIO OHOJIOrHyeckoro oOpa3oBaHUS B
By3aX M OpPraHM3aIMsIX CPEJAHEro MpodeccHoHaNbHOro oopazoBaHus. OCHOBY €ro coiepxaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/JejoB OHOJIOTMM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanus, B 10—11 xmaccax 3T 3HaAHUS MOTY4YarOT pa3BUTHE. Tak, pacIIMpeHbl U YTriayOIeHbI
OMOJIOTUYECKHE 3HAHUSA O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKkTepusix, OpraHu3Me YelOBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKHU3HH, JOMOJHHUTEIBHO BKJIIOYEHbI OHMOJOTMYECKHE CBEJIEHUs
MPUKJIATHOTO M TOMCKOBOTO XapakTepa, KOTOpPhlE MOXKHO HCIOJIB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErpausi OMOJIOTHYECKUX 3HAHUM C



COOTBETCTBYIOIMMH 3HAHUSAMU, TIOTYYEHHBIMU O0yYarOIIUMUCS MPU U3YYCHUH (PU3UKH, X UMUH,
reorpauu U MaTeMaTHKH.

CtpykTypa mnporpamMmbl Mo ydeOHOMY mpenMery "buomorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBII U HBOJIOLHOHHBIA MOAXOIbl K M3ydeHHIO Ouonoruu. CoriacHoO UM, H3y4aroTcCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3allMH,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
SMOPHOJIOrUU U OMOJIOTMU PA3BUTHUS, TEHETUKU M CEJIEKIUU, OMOTEXHOJIOTUM U CUHTETHYECKON
OMoJIOTHH, AaKTyalU3UpPYIOTCS 3HAaHUS OOydYalolmMXxcs MO OOTaHUKE, 300JI0TUH, AHATOMHH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOMIOUMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o onocdepe.

Vuebublil mnpenmer «buonorus» npu3zBaH oOeCNEYUTh OCBOCHHME OOYy4aroIIUMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WJEH, NPUHLUIIOB W MPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOEHUHM, MHOTO00pasuu u
O0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOIMyJsALUU, OUOLIEHO3a, SKOCHCTEMbI, O BBIIAIOLIMXCS
HAYYHBIX JOCTH)KEHHUSIX, COBPEMEHHBIX MCCIIEOBAaHUAX B OMOJOIMM, NPUKIAIHBIX acleKkTax
Ouonornyeckux 3HaHui. [[ng pa3BUTHS U MOJJEp)KaHUS MHTEepeca 00ydarolmuxcs K OMOJIOruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOT0 MaTepualia B COJIEPIKAaHUH POTPAMMBI 110
OMOJIOTHH TIPEyCMOTPEHO 3HAKOMCTBO C MCTOPUEHM CTAHOBIICHUSI W Pa3BUTHS TOW WM MHOU
o0acTi GMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apYOEKHBIX YUEHBIX B PELICHHE BaXKHEHUIIMX
OMOJIOTHYECKHUX U HKOJIOTHUECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOnEHHOM ypOBHE — OBJIa/IEHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpTraHU3allMi JKHBBIX CHCTEM
pasHOro paHra U NpuoOpeTeHHe YMEHHUH MCIOJIb30BaTh 3TH 3HAHHS B (POPMUPOBAHUM MHTEpeca
K OIpenenéHHoi 00aacTu npodecCHOHAIBHON NI TeIbHOCTH, CBSI3aHHOM ¢ OMOJOrued, win K
BBIOOPY yueOHOTO 3aBeIeHHs I TPOAOIDKEHHUS OHMOIOTHYECKOT0 00pa30BaHMS.

Jloctuxenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a1au:

OCBOCHME OOYyYaroIIMMHUCS CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHsX, KOHIEMIMSX, TMIoTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX W MpaBUiIaxX,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3u U 0COOEHHOCTSIX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIMYJSALUs, BUJ,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHSX U COBPEMEHHBIX HCCIEIOBAaHHUIX B
OuoJIoruy;

O3HAKOMJICHHE  OOydYaromMxcsi €  METOJAAMM  TO3HAHMUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEICKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOUYHOW OMOJIOrHH,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TAaJCOHTOJOTMH, DSKOJOTMH); METOJAaMH  CaMOCTOSITEJIBHOIO  IMPOBEIEHUs
OMOJIOTHYECKUX HCCIIEeOBaHUI B JsabopaTopuu U B Ipupojae (HaOmoJaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOJIEIIUPOBAHMUE);

OBJIaJICHUE OOYYarOIUMUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJIUTh, AHAIU3MPOBATH U
MCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIIUIO; TOJIb30BATHCS OMOJOTHYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM U  COLMAJIBHO-
HKOHOMHUYECKUMH U HSKOJIOTHYECKUMH IpOOJeMaMy YeJIOBEYECTBa; OLIEHWBATh IOCIEICTBUS
CBOEH J[eATENPHOCTH 110 OTHOIIEHUIO K OKpY)KAIoLIeH MNpHpoJHON cpene, COOCTBEHHOMY
3IOPOBBI0O U 3/J0POBBI0  OKPYXAIOUIMX JIojel; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI
npodUIaKTUKU MH(EKIMOHHBIX 3a00J1€BaHMi, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTeyeHUs
0€3011aCHOCTH COOCTBEHHOM XM3HENEATENLHOCTH B YPE3BBIYAHHBIX CUTYAIMSIX HNPUPOAHOIO H
TEXHOTEHHOT'O XapaKTepa; XapaKTepu3oBaTb COBPEMEHHbIE Hay4yHbIE OTKPBITUS B 00JacTu
OHoJIOrny;



pa3BUTHE y O0YYAIOMINXCS WHTEIUIEKTYabHBIX U TBOPUYECKUX CIOCOOHOCTEH B mporiecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pelaeMbIMH €10 MpoOJieMaMu, METOJO0JIOTHEN OHMOJIOrHYecKOro HCCIeIOBaHusl, MPOBEICHUs
SKCIIEPUMEHTANIBHBIX HCCJIEIOBAaHUM, pElIeHUs OHOJOTMYEeCKUX 3a7ad, MOJETUPOBaHUS
OMOJOTUYECKNX 00BEKTOB H MPOIIECCOB;

BOCIIUTAHHUE Y OOYYAIOIIUXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOHW IMPHUPOJE B IEJIOM U K
OTIENbHBIM €€ O00BbeKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJE; MHTETrpallM €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarIUMHUC KOMIIETEHTHOCTH B PAIIMOHAIIBHOM MPUPOIOINOIE30BAHNUN
(cobmroneHue TmpaBUJl TOBEICHUS B TIPUPOJIE, OXpPaHbl BHUIOB, DKOCUCTEM, OHOChEpsI),
COXpPaHEHHHU COOCTBEHHOI'O 3[0POBBS U 3[0POBbSl OKPYXKAIOUIMX JtoAed (COOII0OaeHUs Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACITEILHOCTH B
YpEe3BBIYAMHBIX CUTYAIUSX MPUPOJTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE UCIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHHME YCJOBMH JJii OCO3HAHHOTO BbIOOpa OOYy4YaAIOUIUMUCS WHIUBUIAYATbHOU
o0pa3oBaTeNbHON  TPAaeKTOpUHU, CHOCOOCTBYIOIIEH mMocienywimeMy npodecCHOHAaTIbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUM C WHJWBHIYaJbHBIMH HHTEPECAMH M MOTPEOHOCTSIMHU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha W3yuyeHHUE OHOJOTMU Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero obpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZeno).

Ot6op oOpraHm3alMoOHHBIX (GOpPM, METOJOB W CPEACTB OOydeHUs OUOJIOTHUH
OCYIIECTBIISIETCS ¢ YYETOM CHEUU(PHUKU €ro COJACp)KAaHUS U HANpaBICHHOCTH Ha MPOJOJIKEHHUE
Ounosnoruueckoro oOpa3oBaHHs B OpraHU3alUsAX CpeIHero NpodecCHOHATBLHOTO U BBICHIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIIOBHEM IpU OOYYCHHWH OWOJIOTMHM HAa YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpoBeJcHNE JIa0OpAaTOPHBIX W MpakTUdeckux pador. Takxke ywactue oOyyaroumxcs B
BBITIOJTHEHUH  TPOEKTHBIX M  y4eOHO-UCCIEOBATENbCKUX PAabOT, TeMaTHKa KOTOPBIX
OTIPE/ICNISICTCS yYUTEIIeM Ha OCHOBE HMMEIOIIUXCS MaTepUaTbHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJAEP/)KAHUE OBYYEHUA
10 KUIACC

CopepxaHue MNpPOrpaMMbl, BBIIEJICHHOE  KYpPCuoM, HE BXOAUT B  TMPOBEPKY
rocyaapcTBeHHoU utorooi artecranuu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHasi Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM mnpoOiembl. DyHpameHTardbHbIE, NPUKIATHBIE U
MOVCKOBBIE HAYYHBIE HCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. Ilpodeccun, cBs3anHbIe ¢ Ouonorueil. 3HaueHWe OHOJIOTMM B TPAKTUYECKOH
NEeSTEIbHOCTH 4YeJIOBEeKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
TIPUPOIBI.

JleMoOHCTpan U



[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. Iapsei, I
Mengnens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. W. Basuwios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

TabGmuupl u cxembl: «CBsI3b OMOJIOTUH C IPYTMMHU Haykamm», «CucreMa OMOIOrMYecKHX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBble cuctembl Kak mpeamer uydeHus onosorur. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTb MW  YHOPSAAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOPTaHM3alUs, CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb,
U3MEHYHUBOCTb, POCT U pa3BUTHE.

VYpOBHH OpraHu3allid JKUBBIX CHCTEM: MOJICKYJSPHBINA, KIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIN, HOIYJIALIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OuoreoneHOTHYECKUIT),
Oouocdepusbiid. IIpoueccsl, MPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH >KUBOTO.
XKuznp kak opma cymecTBoBaHus Marepuu. Hayku, u3ydaroniue >KuBble CUCTEMbI Ha Pa3HBIX
YPOBHSX OpPraHU3ALNH.

N3yuenue xuBbIx cucteM. Metoasl Ouonorndyeckoi Hayku. Habmronenue, mzMepenue,
JKCIIEPUMEHT, CHCTEMaru3auus, MeraaHanu3. [loHaTtue o 3aBUCMMOM U HE3aBUCUMOU
nepemenHo. IlmanupoBanue skcnepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 10CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIyYE€HHBIX pe3ysbTaToB. [IpUunMHBI MCKaKE€HUS pe3yNbTaTOB KCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubt u cxembl: «OCHOBHBIE TPH3HAKU JKU3HWY», «bHONOTHYECKHEe CHCTEMBI»,
«CBoiiCTBa )KMBOW MaTepun», «YpOBHU OpPraHU3aluy KUBOM IPUpOIbD», «CTpOEeHUE KUBOTHON
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI  OpraHOB  YEJIOBEYECKOTO  OpPraHU3May,
«buoreonenosy, «buocdepay, «MeToabl H3ydSHHUS KUBOU IPHUPOIBI».

O6opynoBanue: 1a00paTopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOJIIOACHHMN, U3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IIPU M3YYEHUH KUBBIX
CUCTEMD.

Tema 3. buosorus kjierku

Knerka — cTpykTypHO-(YHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKPBITUS KJIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

MeTonbl MONEKYJNSIPHOM UM KIETOYHOM OMONOrMM: MHUKPOCKOIUS, XpomaTtorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, auddepeHnnanbHOe  LEHTpU(YTHPOBAHMUE,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue QukcuposanHvix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudicuznennoe) usyueHnue Kiemox.

JleMoOHCTpaLun

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOm», «Mcropus
Pa3BUTHUSA METO/I0B MUKPOCKOIIHM.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpPOIpENapaThl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckasi padora «l3yueHne MeToqOB KJIETOYHOM Ouosioruu (xpomarorpadus,
anektpodopes, mubdepennnansaoe neHTpudyruporanue, [ILP)».

Tema 4. XumHnueckasi OpraHu3anus KJIeTKH

XHUMHUUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPaMUKPOdJIeMEHTEL. Boaa u e€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHHM KIETKH, TEIUIOPETYIISALUH.
MunepasnbHbIe BElIecTBa KJIETKH, UX Onojiorudeckas poiib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.



Opranuyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiakoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAsS
cBs3b. BTOpuuHas, TpeTwuHas, udeTBepTHYHas CTPYKTyphl. Jlenaryparus. CBoiicTBa OCIKOB.
Knaccudukanus 6enxoB. bruonornueckne GpyHKIun 6enkoB. [Ipuonui.

VYrneBoasl. MoHOCaxapuabl, AUCAXaPHUIbI, OJATOCaXapuiabl M monucaxapuisl. OOmuit
IUIaH CTPOEHUS M (U3NKO-XUMHUYECKHE CBOMCTBa yrieBoaoB. buonornyeckue ¢GyHKIUU
YIJIEBOJIOB.

Jlunu e IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukamust  nmunmmos.
Tpurnunepuasl, GochoaunuIbl, BOCKH, cTepoubl. bruonornyeckue ¢pynkuuu munuaos. OOmme
CBOWCTBAa OHMOJOTMYECKMX MEMOpaH — TEeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnoseie kucnotsl. JJHK u PHK. Ctpoenue HykinemHOBbIX KHUCIOT. HykneoTumasl.
[Mpunmun kommiuementapuoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas crupaib.
Mecronaxoxaenue u ononorndeckue pynkuuu JHK. Buasr PHK. @ynkunn PHK B kietke.

Ctpoenue monekyinbl AT®. Makposprudeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBICHHBIE TEPEHOCUYMKH, HX (YHKIUMHM B KIeTKe. [[pyeue
HYKIeo3uompugocgamul (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast OWonorus: OMOXMMHUYECKHE M OMOPHU3UYECKHE HCCIEOBAHUS COCTaBa H
MPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoganue cmpykmypsvl U @QYHKYui
buomonexyn u ux Komniekcos. Komnvromeprwiti Ousaiin u opeanuyecKuti CuHme3s 6UOMONEKY U
UX HeNPUPOOHBIX AHATI0208.

JleMoOHCTpaL U

[Toptpetst: JI. [Tonunr, /. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenenieHMe XUMHYECKHX JJIEMEHTOB B  HEXHBOW IPUPOJCY,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckas TabNMIAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTypbl OeNKOBOWH MOJEKyJNbl», «CTpoeHHE MOJIEKYJ YIJIeBoA0B», «CTpoeHue MOJEeKyJ
munuaoBy, «HyknenHoBbie KUCTOTHIY, «CTpoeHrne MoJeKyinsl ATDy.

Ob6opynoBaHue: XMMHUYECKas Mocyia 1 000py10BaHHE.

JlaGopaTopHas pa6ora «OOHapyxeHHe OEJIKOB C TOMOIIbIO KAU€CTBEHHBIX PeaKIuil».

JladopaTopnasi pa6ora «lVccienoBaHue HYKICMHOBBIX KHCJIOT, BBIIEJICHHBIX U3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema S. Ctpoenue u GyHKIMH KIETKH

Tumsl KJIETOK: 3yKapHOTHUYecKass M mHpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHbIE
00pa3oBaHus KJIETKH.

CtpoeHue TMpoOKapuOTHUECKOW KieTku. KretouHnas creHka OakTepuii U apxeil.
OcoOeHHOCTH CTPOEHUs TeTepoTpodHOIM U aBTOTPO(HON MPOKAPUOTUYECKHX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3AX.

Crtpoenue u QyHKIMOHHpPOBaHHE dyKapruoTHyeckoi kieTku. [lma3zmarndeckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTuyeckoil MeMmOpaHbl. TpaHCIOPT BeIIECTB dYepe3
IUIa3MaTHYECKyI0 MeMOpaHy: mMaccuBHbIN (muddysusa, oOnerdyéHHas nud¢ys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN akTUBHBIA TpaHcnopt). [lomymponumaemocts MemOpansl. Pabota
HaTPUI-KaTUEBOTO HAcOoca. JHIOMMUTO3: MUHOIKUTO3, Parorutos3. Jx301uTo3. Kierounas creHka.
Crtpykrypa v QyHKUIMHN KJIETOYHON CTEHKU pacTeHU, rpu0oB.

[Mutomnazma. [lutozone. Ilutockener. JIBrkeHne wnuromiaasMbl. OpraHouzbl KJIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: 3HjomIazmMarudeckas cetb (DIIC), anmapat ['onbmku,
JN30COMBI, UX CTpoeHHe W (YHKIUU. B3auMoCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIETKH.



CrpoeHre TpaHyJSIpHOTO peTuKkynyma. Mexanusm nanpasnenus 6enkoé ¢ JIIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imagkuit  (arpaHynsipHBbIi)
SHJOTUTa3MaTHYeCKuid peTukyinyM. CekperopHas ¢yHKIuUs amnmapata ['onbmku. Moouguxayus
benxoes 6 annapame I onvoorcu. Copmupoexa benxos 6 annapame I onb0dcu. TpaHCTIOPT BENIECTB
B KJeTKe. Bakyonu pacturenbHbIX KiIeTOK. Kiterounsblil cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUH, IIAcTUAbl. [Ilpoucxoorcoenue
mumoxonoputi u naacmuod. Cumbdbuoeenes (K.C. Mepesckosckuii, JI. Mapeyauc). CtpoeHue u
GyHKUMM MHUTOXOHApUH U muactuf. [lepBUuHBIE, BTOPUYHBIE U CJIOXKHBIE IUIACTH]IBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICHKOIJIACTHI  BBICHIUX
pacTeHuil.

HememOpannble opranousasl kietku CTpoeHue M (GyHKUUU HEMEMOPAaHHBIX OpraHOMIOB
KiaeTku. Pubocomsl.  Ilpomeosxcymounvie  ¢hunamenmoi. MuUKpodMIAMEHTBL. AKmuHogbie
Mukpogpunamenmsoi. MBIIICUHBIE KIICTKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIEmOK.
Muxkpotpybouku. Kietounsrii nentp. CrTpoeHHe | JABIKEHHE JXTYTHKOB M PECHUYEK.
MuxkpoTpy6ouku nutomnasMel. Llentpuons. berku, accoyuuposannuvle ¢ Mukpoguramenmamu u
Mmuxpompyboukamu. Momoprwie benxu.

SAnpo. Obosouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOECHUE U (DYHKIUH.
Snepublii 6enkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamur. belku XpomMaTuHa — TUCTOHBL. Junamuxa s0epHOu
06010uKU 8 MUumo3e. HoepHulii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHMTENbHAs  XapakTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOIA).

JleMoOHCTpaL U

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

Tabmuubl u cxembl: «CTpoeHHE 3SYKApUOTHYECKOH KieTku», «CTpoeHHe KUBOTHOMN
KJIeTKn», «CTpoeHHe pacTUTENbHON KileTKn», «CTpoeHne MUTOXOHIpUN», «Sapoy, «CtpoeHue
MIPOKAPUOTUYECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «l/3yueHue cTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOpPAHbI».

JlabopaTopnas padora «/ccnenoBaHue Imiia3mMonn3a U JEMIa3MOJIM3a B PACTUTEIBHBIX
KIIETKax».

IIpakTuyeckas padora «3yueHue IBUKEHUS UTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BeliecTB U NpeBpallieHNe JHEPTUH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMWISALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BEIlecTB:
aBTOTpoGHBIH M  TeTepoTpodHBIA. YyacTue Kuciaopoga B OOMEHHBIX  IpoIleccax.
OHepreruyeckoe oOecrnieueHue kierku: npespamieHue ATd B 0OMEHHBIX Ipoleccax.
@epMeHTaTUBHBIM XapakTep peakluid KIETOYHOTro Merabonu3ma. PepMeHThl, X CTPOEHUE,
cBoiicTBa W MexaHu3M jaedcTBus. KodepmeHtbl. OTianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTain3aTtopoB.  benku-akTuBaTOppl W OEIKU-MHTHOUTOPBL.  3aBUCHUMOCTh  CKOPOCTH
(epMEHTAaTUBHBIX PEAKINIl OT pa3INnYHbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OPraHWYECKHX BEHIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuzeHnbvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHmMbl
peakyuonnozo yeumpa. Ponb xynopomnactoB B mporecce potocuHTe3a. CBeTOBas U TEMHOBas
dazpl. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bnusinue paznuyHbix pakTOpoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPH(PHULIUPYIOIINE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuH. 3HaU€HHE XEMOCUHTE3A.



AnaspoOHble opranu3Mbl. Bunel 6poxenus. [IpoaykTel OpoxeHHs M MX HUCHOJIb30BaHUE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJOTHH W BO30YAUTENN
Oose3Hei.

AspoOHBIE OpPraHW3MBbl. JTambl YHEPreTHYECKOTO oOMeHa. [loAroToBUTENBHBIN STall.
['mukonu3 — 6ECKUCIOPOAHOE PACUIEINIEHUE TTIIOKO3bI.

buonorunueckoe oxkucieHue, WIK KIETOYHOE JbIXaHHE. POjap MUTOXOHApUN B Ipoleccax
ounonoruueckoro okucienus. Luxinuyeckue peakuuu. OkuciautTenbHoe GochopriinpoBaHUE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymectBa a’poOHOrO TyTH OOMEHa BENIECTB Tepea  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTrEeTHIECKOTO OOMEHa.

JdemoHcTpauMu

[Toptpetsi: k. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmuner 1 cxembl: «DoToCUHTE3», «DHEpreTuueckui oOMmeH», «buocuHTes Oemkay,
«Ctpoenue pepMeHTay, «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHUE JUIsl IPUTOTOBJICHHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEapaToB.

Jladoparopnasi padGora «M3yueHune KaTaTUTHYECKON aKTHUBHOCTH (epMEeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlabopaTopnasi pabGora «M3yueHue (QPEpPMEHTATUBHOTO paCHICIUICHUS TMEpOKCUIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAaX).

Jla6opaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JladopaTopnas padora «CpaBHEHHE TPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBennasi uHgopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cuutesa. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanusanus HaciencTBeHHOW HH@oOpmauuu. ['eHeTuueckuil KoJ, €ro CBOMCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUIIMU: KOMIZIEMEHTAPHOCTb,
AHTUIAPAIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knremke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OunocunTesze Oenka. YcioBus
6uocunTe3a 6enka. Konuposanue aMmuHokuciot. Pois pubocom B OuocuHTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aiys TeHoMa y MPOKapuoT U
9yKapuoT. Perymnsiusi akTUBHOCTH T€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBbIX MpolieccoB B kKieTke. Kierounslili romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U OONMUTaTHBIE Mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, pPETpPOBHUPYCOB, OaktepuodaroB. Kuzuenuwiii yuxn J[HK-codeporcaujux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpamuas mpancKkpunyus, pesepmasad,
unmezpasa.

BupycHble 3abosieBaHusi uenoBeka, KHMBOTHBIX, pactenui. CIIMJ], COVID-19,
COLMANIbHBIE U METUIIMHCKHE TPOOIEMBI.

Buoungpopmamura: unmeepayusi u anaiusz dorvuux maccusos («bigdatay) cmpyxkmyphoix
buonoeuueckux OamHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@yHxyuu b6enxos. Cnocobwvl docmasKu 1eKkapcms.

JleMoHCTpan U

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUH.

Tabmumprt w  cxembl: «buocuHTes Oenka», «['‘eHeTmueckuit Koay», «Bupych,
«baxrepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH



Knerounsnii numki, ero mepuonsl u perymsiuus. Wutepdaza u muro3. OcobeHHOCTH
mpoleccoB, mporekaromux B uHTepdase. [logroroBka kietku Kk aeneHuto. [IpecuHreTnyeckuit
(MOCTMHUTOTUYECKH), CHUHTETHYECKHH W TOCTCUHTETUYCCKUU (IMMPEMUTOTHYECCKUIN) TEPHOJIbI
uHTEep(a3bl.

Marpuuneiii  cunre3  JHK -  pemumkanusa.  Ilpunnuner  perumkanun — JJHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYyKOHCEPBATUBHBI  CHHTE3, aAHTUIAPAJLIENBHOCTh. MexaHu3m
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocom. TeinoMmepbl U TelioMepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapuUOTHUIl. JIMIUTOMAHBIA M TaruIOWIHBIA HaOOPHI XPOMOCOM.
['omostornynbie XpoMOcoMBI. [1010BbIE XPOMOCOMBI.

Jenenue kietkn — muro3. CTaguum MHUTO3a U IMPOUCXOJSALIME B HUX Ipouecchl. TuImbl
muto3a. Kapuoknnes u uutoknnes. buonornueckoe 3HadeHUE MUTO3A.

Perymsmuss mMuToTHueckoro nukia kietkd. I[Iporpammupyemasi kierouHas rubenb —
aroImnTo3.

Knerounoe si1po, XpoMocombl, (QDYHKIIMOHAIbHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas xnemrka» — ououngpopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmumel 1 cxembl: «JKW3HEHHBI MUK KICTKH», «Mutod», «CTpoeHHE XpOMOCOMY,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOH MHUKPOCKOI, MHUKpoOIpenaparbl: «MHTO3 B KIETKaxX KOpelIka
JTyKay.

JlabopaTropnas padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

Jladboparopnasi padora «HabGmonenne MuTo3a B KJIETKaX KOHYMKA KOpeIIka Jiyka (Ha
TOTOBBIX MUKpOIIpEnapaTax)y.

Tema 9. Ctpoenne u GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB. OJHOKJIETOYHBIC,  KOJOHHAJIbHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUHEACITENbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakTepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKIETOUHBIE BOJIOPOCIIH, IPYTrHe NpoTUCThl. KonoHuanbHbIe
OpraHU3MBlI.

B3anMocBsI3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
IPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OCOOEHHOCTH CTPOEHHUs, (PYHKUUN U PacloiIoKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKUBOTHBIX M  Ye€JOBEKa. THUIBI JKUBOTHBIX TKaHEW: SIUTENUaIbHAas,
COEIMHUTENbHASA, MbllleuHas, HepBHasA. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCHOJIOKEHUSI
TKaHEW B opraHax >KMBOTHBIX U U€JIOBEKa.

Opranbl. BereraTuBHble 1 TeHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesnoBeka. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHUI ckeneT. CTpOeHE U TUIIbI COEAMHEHUS
KOCTEH.

JIBikeHue opraHu3MoB. J[BWKEHHME OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOMJIHOE,
KTYTUKOBO€, pECHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX M YeJIOBeKa: MbllleyHas cucreMa. Pedekc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[lutanue opranuszmos. [lormomienne BOJbI, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHUE.



[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOIO TpakTa. IlumeBapurenbHble
skenesbl. [InimeBapuTenbHas cucTeMa 4el0BeKa.

Jpixanue opranu3MoB. [[pixanue pactenuid. J{pixanue sxuBoTHBIX. Jnuddy3us razos uepes
NOBEPXHOCTh KJeTKH. KokHoe apixaHue. [lpIxaresbHas MOBEpXHOCThb. JKabepHoe M nérouHoe
JpIXaHue. JlpIXaHue I03BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLMOHHOE YCIIO)KHEHHE
CTPOCHHMs JETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas CHUCTEMa 4YelOBeKa. MeXxaHu3Mm
BEHTWISALMM JETKUX Y NTUIl U MiIeKONUTaromuX. Perynsuus apixanus. /IpixarenbHbie 00bEMBI.

TpaHcnopT BemiecTB y OpraHu3MOB. TpaHCIOpPTHBIE CUCTEMBI PACTEHHU. TpaHCHOpT
BEIIECTB Yy KUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
KpOBOOOpaIlleHUsl.  DBOJIIOLMOHHBIE  YCIOXHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMBbI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiua u e€ perynsmus.

Boinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
CokparutensHble Bakyonw. Opranbl BblneneHus. @uibTpamms, cekpeuuds U o0parHoe
BCaChIBaHME KaK MEXaHMU3MbI pabOThl OPraHoB BblAeIeHUs. CBs3b MOJOCTHU Tella ¢ KPOBEHOCHOH
U BBIICIUTENBHON CHUCTEMaMM. BplnencHue y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukm.
Crpoenue u pyHKUHOHUpOBaHHE HeppoHa. OOpa3zoBaHHE MOYH Y YEJIOBEKa.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI MPOCTEUIINX. 3aIMTa Yy MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpencrBa nacCUBHONW U
XUMHUYECKOH 3aUThl. DUTOHLIMIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX IPOU3BOHBIE. 3alllUTa OPraHU3Ma
or OonesHeil. MMmyHHas cucrema uenoBeka. KileTOuHBII M TyMOpallbHbII HMMMYHHUTET.
Bpoxnéuuelii u  mpUOOpeTEHHBIN  cnenu(uYeckuii HMMMYHUTET. Teopusi KIOHAIBHO-
cenektuBHoro ummynuteta (I1. Dpnux, @. M. bepuert, C. Tonerasa). BocnanutensHbie 0OTBETHI
Oopranu3MoB. Poiib BpOxKIEHHOrO0 IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte M peryisiMss 'y OpraHu3MoB. Pa3npaxuMoCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U peryisinus y pacTeHuil. POCTOBbIE BEIECTBA U HX
3HAYCHHUE.

HepBHas cucrema u peduextopHas peryiasuus y >KUBOTHBIX. HepBHas cucrtema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHMBOTHBIX. OTIensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHble u
YCIIOBHBIE PEPIIEKCHI.

['ymopanbHasi perymsiuvsi M SHIOKPHHHAs CUCTEMa JXUBOTHBIX M 4yesoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBHE TOpMOHOB. B3auMOCBA3b HEpPBHOU U
SHAOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoHCTpanun

IHoprper: U. I1. I1aBnoB.

Tabmuupl U cxembl: «OTHOKIETOUYHBIE BOJIOPOCTN», «MHOTOKIETOYHBIE BOIOPOCIIH,
«baktepun», «lIpocreiimmey», «Opranbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoOB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTpOCHHE HACEKOMBIX», «TKaHM pacTeHu»,
«Kopuesbie cuctembl», «CrtpoeHue cteOns», «CTpoeHHe IHUCTOBOM MIacTUHKWY», «TKaHU
KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenpHas cucreMa», «KpoBeHOCHas cHucTeMay,
«/IpixatenpHast cucrtema», «HepBHas cucrema», «Koxka», «Mplmeynas cucremay,
«BpiaenurenpHas cucreMa», «HJIOKpPHHHAs cucreMay, «CTpoeHne Mplme», «MMMyHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUS pacTeHUD», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHEe IUIaHapun», «BHyTpeHHee CTpOEHHE JOKIEBOIO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHasg cucrema nrtun», «HepBHasg cucTeMa MIEKONMMTAIOIINX,
«HepsHas cucrema uenoBekay, «Pediuexcy.



O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPhl KOMHATHBIX pPacTEHHH, TepOapuu pacTeHUI pa3HbIX OTIENOB, BIAXKHbBIE MTpernapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHuE NIl JIEMOHCTpAlUU [OYBEHHOI'O M  BO3AYIIHOIO IMTAHUS PACTEHUH,
pacuierieHus Kpaxmaia M OelkoB moj JeiicTBueM (pepMeHTOB, O0OOpyIOBaHHE JUIS
JEMOHCTPALIMK OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOI'O MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHOKeHHe M pPa3BUTHE OPraHN3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOE. Buibl
0ecIo0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIINA, (PparMeHTaIHs, KIOHUPOBaHHE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meilosa.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. bruonornyecknid ¢cMbICI Mel03a U TIOJIOBOTO
npoiecca. Melo3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponpieBoe paszBurhe. l'ameroreHe3 'y JKMBOTHBIX. IlosoBbIe  Keme3bl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KieTOK. CriepmaTorene3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBOpeHHe M IMOPHUOHATLHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIMIIOIOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOrUs — HayKa O pa3BUTUU
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u modenu mopghozenesa. Cranuu aMOpuOreHe3a KUBOTHBIX (Ha MpUMepe JIAryiku). JpoGnenue.
Tunbel npobnenust. /JemepmuHuposannoe u HedepMuHupoganuoe opobnenue. bnacmyna, munwvi
onacmyn. OCOOEHHOCTH JPOOJICHUST MIICKONHUTAONINX. 3apOJBIIIEBBIC JUCTKUA (TacTPYJISIs).
3aknaJka OpPraHOB W TKaHEeW U3 3apOoJbIIIEBBIX JHUCTKOB. B3anMHOe BiMsSHUE YacTel
pa3BUBaOIIErocs 3apofpiia (dIMOpHOHANbHAs WHAYKLHWA). 3akiajgka TIJlaHa CTPOSHUs
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YeCKMX B3aMMOJEHWCTBUM TIeHOB. BimsHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOIIEH Cpebl.

Poct u pa3Butue xuBOTHBIX. [locTamOpuonanbHbId Tepuoi. [Ipsmoe u HempsiMoe
pazButue. Pa3Butme ¢ meramopdo3oM y OEClO3BOHOUYHBIX M TIO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro W HENPSAMOrO Pa3BUTHUSA, UX PACHpPOCTPaHEHUE B MPHUPOJIE.
Tumbl pocta XUBOTHBIX. DaKTOpBl PETYISIIIUM POCTAa JKUBOTHBIX U dYenoBeka. Cramuu
MOCTAMOPHUOHAIBHOTO PA3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOTHUECKHUEe TTPOIECCHI.

Pa3smHoxenne u paszsutue pacreHuil. I'ametrodur u cnopodur. Meio3 B KMU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tpolecce wmeio3a. [ameTorenes y pacTeHUM.
OmnnofoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHM3MOB. [[BOMHOE OIJIOOTBOPEHUE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHHe U Pa3BUTUE CEMEHHU.

MexaHu3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUN U KUBOTHBIX.

JleMoOHCTpaLun

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

Tabmuiel 1 cxembl: «BereraTuBHOE pazMHOKeHHUE», «THUIBI OECTIONOr0 Pa3sMHOKEHUS,
«Pa3MHOXeHHE XJIaMHIOMOHaAb», «Pa3mMHOXkeHHe »IBIJeHbl», «Pa3MHOXEHUE TUApBDY,
«Meito3», «Xpomocombl», «['amertorenes», «CTpoeHHE SHIEKIETKH W CIEPMATO30HIa»,
«OcHOBHBIE CTaguu OHTOreHe3a», «lIpsMoe u Hempsimoe pa3ButHey, «Pa3BuTHE MaCKOTO
Kyka», «Pa3zBurue capanum», «Pa3BuTue JArymku», «J{BoifHOE OIMIOIOTBOPEHHE Y IBETKOBBIX
pacteHui», «CTpoeHue CeMsH OJHOOJBHBIX M JABYJIOJIBHBIX PAaCTEeHUN», «OKW3HEHHBIN LUK



MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXxa», <OKW3HEHHBIH LMK IANOpOTHUKAY,
«KU3HEHHBIN LIUKII COCHBIY.

OOGopynoBaHHUe: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SSHIEKICTOK U CIIEPMAaTO30HI0B,
Mozeib «L{UKIT pa3BUTHS JIATYILIKW Y.

Jladboparopnasi pabGora «V3yueHue CTPOCHHMS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOJAbILIEH MO3BOHOYHBIX
JKUBOTHBIX).

Jladoparopnasi padora «CtpoeHre OpraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHN3MOB

Hcropusi cTaHOBIICHUS W Pa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
®pusza, T. Moprana. Pons oTedecTBEHHBIX Yy4Y€HBIX B pa3BuTHUM TeHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
T€Hbl, AJbTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIA IPU3HAK, TOMO3UIOTAa,
reTepo3uroTa, 4ucras JMHUSA, THOpUAbI, TeHoTun, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
THOPHIONOTHYECKUH, IUTOIOTHYECKHIH, MOJICKYIISIPHO-TeHETUIECKUH.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBuiios, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuiel U cxeMbl: «MeTOIbI TCHETUKIY, «CXEMbI CKPEIIHBAHUS.

JlaGopaTopHnasi pa6ora «/[po3odmia kak 00bEKT FTeHETHUSCKHUX HCCIIEAOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. [lepBeiii 3akoH Menaenss — 3aKOH eIUHOOOpasus
ruOpuioB mepBoro mokojenus. [IpaBuno nomuHupoBanus. Bropoi 3akoH MeHzenss — 3aKOH
paciernaeHus: npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeIiMBaHus. I unoresa
YUCTOTHI TAMET.

AHamusupyromiee  ckpemmuBaHue.  [IpoMexyTOdHBI ~ XapakTep — HaclIeJOBaHMS.
Pacmiennenne npu3HakoB IPH HETIOJIHOM JIOMUHHUPOBAHUU.
Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkoH HE3aBUCUMOTO

HacJieI0BaHMs TPU3HAKOB. [{UToMIOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuernsieHHoe HacieJoBaHue
T€HOB, HAPYIICHHUE CLETUICHUS MEXAY TeHaMu. XpOMOCOMHas TEOPHUs HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPENEIICHUS I0Ja. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHBI IOJ. ['eHeTnuyeckas CTPYKTypa IIOJOBBIX
xpoMmocoM. HaciienoBanue Npu3HAaKoB, CLECIUIEHHBIX C II0JIOM.

I'enoTun kak 1menoctHas cucrema. [lneloTponus — MHOXKECTBEHHOE AEHCTBUE TEHA.
MHOXeCTBEHHBIN auienn3M. B3aumonelcTBue HeauIeNbHBIX T€HOB. KOMIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eHeTMYECKUN KOHTPOJIb PAa3BUTHUS pPACTEHUM, JKUBOTHBIX M 4YEJIOBEKA, a TaKXKe
(GU3MONOrMYecKUX TPOIECCOB, TIOBEIEHUS U KOTHUTUBHBIX (yHKUMHA. ['‘eHeTmueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SMH —
MHUKpOOHOMY. ['eHeTHuecKue aceKThl KOHTPOJISE U U3MEHEHUS HaclleZCTBEHHONW MH(OopMaIiu B
IIOKOJICHUSAX KJIETOK U OPraHU3MOB.

JleMoOHCTpaLun

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBeiii 1 BTOpoii 3aKoHBI Menzens», «Tperuit 3akon Mennens»,
«AHanmu3upymollee ckpeniuBanuey, «HenomaHoe nomuaupoBanuey, «CleIEHHOE Hacleq0BaHNE



MPHU3HAKOB y Apo30h by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiiby,
«Kapuotun nrutis», «MHOXKECTBEHHBIN ajlienn3My», «B3zauMoaeiicTBre reHoBY.

OOGopynoBaHue: MOJIETb JJIS TEMOHCTPAIIMU 3aKOHOB €IMHOO00pa3us THOPUIIOB TEPBOTO
MOKOJICHUSI M PACHICIJICHUs] MPU3HAKOB, MOJIENb JJIsI JEMOHCTPAIIMM 3aKOHA HE3aBHCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «Jpo3zodpunar.

IIpakTuyeckasi padora «/3ydeHune pe3yIbTaTOB MOHOTHOPHUIHOTO CKPCUIUBAHHS Y
JIPO30(UITBIY.

IIpakTuyeckas padora «V3ydeHune pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3auMopeiicTBue TeHoTHIIa U cpeapl npu GopMmupoBaHuu (eHotumna. M3MeHUYMBOCTH
npu3HakoB. KadyecTBEHHbIE M KOJIMYECTBEHHBIE  MPU3HAKU. Buasl U3MEHYMBOCTH:
HEHACJICICTBEHHAs M HACJICACTBEHHAS.

MoaudukanoHHass U3MEHYHBOCTh. Ponb cpeasl B GpopMUpOBaHUN MOIU(PUKAIIMOHHON
n3MeHYnBOoCcTH. Hopma peakiuu mpusHaka. BapuwarnmoHHblld psa v BapuanuoHHas kpuBas (B.
Horanncen). CBoiicTBa MOAM(PUKAITMOHHONW U3MECHUYUBOCTH.

I'eHoTunMUeckas HW3MEHYMBOCTH. CBOMCTBA TICHOTHIIMYECKOM M3MEHYUBOCTU. Bujbl
TeHOTUITNYCCKOW N3MEHYUBOCTH: KOMOMHATHBHAS, MyTaIIHOHHASI.

KoMOnHaTHBHAas M3MEHUYMBOCTh. Mel03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHYHMBOCTH. POJIb KOMOMHATHBHON U3MEHYMBOCTH B CO3JIJaHUH T€HETHYECKOTO Pa3HOOOpa3us
B IIpEeJIeNIax OJHOTO BHJIA.

MyTanuroHHass W3MEHYMBOCTb. BuApl MyTauuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CHoHTaHHbBIE W HHAYLUUMPOBAHHBIE MYTalUM. SIAepHBbIE M IUTOILIA3MAaTUYECKUE MYyTalUU.
Comaruueckre W MojoBble MyTauud. [IpUyMHBI BO3HUKHOBEHHMS MyTauuil. MyrareHsl U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHUX
panoB B HacienctBeHHor wu3meHunBoctd (H.M. BaBuioB). BHesnepHas W3MEHYMBOCTh H
HACJIECTBEHHOCT.

Onueenemuxa U 3NUSEHOMUKA, POJb INULEHEMUYECKUX Gakmopos 6 Hacie0o8aHuu u
UBMEHYUBOCU (DeHOMUNUYECKUX NPUZHAKOB Y OPSAHUIMOS.

JleMoOHCTpaL U

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuel U cxembl: «Buasl uW3MeHUHMBOCTHY, «MoaudukanoHHas HW3MEHUYHUBOCTHY,
«KoMOMHATUBHAS  H3MEHUYHMBOCTDY, «Meito3y, «OmiogoTBOpEHUEY, «I'eHeTnueckue
3a00sieBaHUs yelloBeKa», «Buapl MyTanuii».

O6opynoBaHue: XuBble U repOapHbIe SK3EMIULIPHl KOMHATHBIX PACTeHHM, PHUCYHKH
(poTorpadun) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

Jladoparopnasi pabora «lcciemoBaHwe 3aKOHOMEpPHOCTEH  MOAMGUKAIIMOHHON
n3MeHYMBOCTH. [locTpoeHre BapHallMOHHOIO psijia U BApUALIMOHHOW KPUBOI.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax)y.

Tema 14. I'eHeTHKA YejIOBEKA

Kapuotun uenmoBeka. MexayHapoaHas MporpaMma HUCCIEIOBAaHHUS T€HOMa 4YeJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IMTOTEHETUICCKUH,
MONYJSLUOHHO-CTATUCTUUECKUH, MOJIEKYIsipHO-TeHeThnueckuil. COBpEeMEHHOE Ompe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4HCIIe ¢ moMoubio [T11P-
ananm3a. HacneactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JI€3HM YeIOBEKa.
Bonesnn ¢ HacneACTBEHHON MPEAPACIONOKEHHOCTRI0. 3HAYE€HWE MEIWIIMHCKONW TE€HETHUKH B
MPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHUI dYenoBeka. MeauKo-TeHEeTHYeCKoe
KOHCYIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHsATHE «T€HETHUECKOT0 Ipy3a». DTUUECKUE aCIEKThI
MCCJIEIOBAaHMI B 00JIACTH PEeIaKTUPOBAHMS TEHOMA M CTBOJIOBBIX KJIETOK.



['enetnueckue (akToOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTU YelloBeKa K (pu3nuecKkoMy H
XUMHUYECKOMY 3arpsi3HEHUIO OKpyKarollell cpenpl. ['eHeTmyeckas IpenpacroaoKEHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JemMoHCTpauMu

Tabmumer u cxembl: «Kapuortum denoBekay, «MeToapl M3YUYCHHS] TEHETUKH YEIOBEKay,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IpakTnyeckas padbora «CocTaBjICHHE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanusa U cenekuus. 3apoXkAEeHUE CEJIeKUMM U JoMecTukauuu. Yuenue H. .
Bagunosa o LleHTpax mpouCcXO0XKACHUS 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexkuuu
B CO3/JaHMM COpPTOB pAacTeHUM U MOpoa KUBOTHbIX. CopT, mopoja, MmMTamMM. 3aKOH
TOMOJIOTUYECKHUX PsAJOB B HacieAcTBeHHOM m3meHunBoctu H. WM. BaBunosa, ero 3HaueHue s
CEJICKIIMOHHOM PabOTHI.

MeTto1bl ceneKIMOHHOM paboThl. MIcKycCTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaJbHBIM.
Otanbl KOMOMHAIIMOHHON celeKnuu. VcnbiTanue npous3BoauTeNeld 1Mo motoMcTBy. OTOOp MO
TEHOTUITY C IMOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C ITOMOIIBIO aHaIKN3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHBIN 1
XUMHYECKHH MyTareHe3 KaK MCTOYHHUK MYyTalud y KyJbTYpPHBIX (OpPM OpraHM3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAaKTUPOBaHMS U MeToAoB pekoMOuHaHTHbIX JHK nmns
MOJIyYEHUSI UCXOJITHOTO MaTepHalia Jisl CEJIEKLUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpuausauus. biauM3kopoicTBEHHOE
CKpellyBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelirBaHue, Win ayrOpuauHr. 'etepo3uc u
ero mnpuuuHbl. Vcmonb3oBanwe rerepo3uca B cenekiuu. OtrganéHHas ruOpuUaU3alvA.
[Ipeogonenune Oecruioguss MEXBHIOBBIX T'HOpUAOB. JIOCTHM)KEHHS CENEKIMHM pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyYUsLy.

CoxpaHeHue U HU3y4YEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHUH M MX JIHUKHX
poauueil A co3/1aHUsl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem COBPEeMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoetl U
NnepCneKmuBHbIX MexHoI02UlI.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl 1 cxembl: «L{eHTpbl IPOMCXOKACHNS U MHOTOOOpasus KyJIbTYPHBIX pacTeHUil»,
«3aKOH TOMOJIOTMYECKHMX PSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CENEKIUN»,
«Otnanénnas rubpuauszanus», «MyTtareHes».

Jladoparopnasi pa6ora «/3yueHne COpTOB KyJbTYPHBIX PACTEHUN M TOPOJ JOMAIIHUX
JKUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOZ0OB CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTHKEHUS CEJIEKIIMM PAaCTeHHM U KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B TaOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTeXHOJI0rMs U CHHTETHYECKAsi OMO0JIOTUA

OOBeKThl, HCMONb3yeMble B OHOTEXHOJOTMHM, — KIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPIaHU3MBl, HUX XapaKTepUCTHKA. TpaauiuoHHass OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouonorudyeckuit cuute3. OOBEKTHI
MUKpoOurosiornyeckux TexHosaoruil. [I[pousBoactso Oeinka, aMUHOKUCIOT U BUTAMHHOB.



Co3naHve  TEXHOJOTMM W MHCTPYMEHTOB  IIEJICHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYUPOBAHHUS T€HOMOB C ILI€JIbIO MOJYYEHUS] OPraHU3MOB M UX KOMIIOHEHTOB, COJIEp KaIlIUX
HE BCTpeYaroluecs B MpuUpoae OMOCUHTETUYECKHE MTYTH.

Knerounass nmxenepusa. MeToasl KyJabTypbl KJIETOK M TKaHEW PacTEHUd W >KMBOTHBIX.
Kpunobanku. Comartnueckasi ruOpuam3anmus U comatudeckuid smOpuoreHe3. Vcmosnbp3oBaHue
raliou/ioB B CENEKUMU pacTeHuil. [lonyuenue MmoHoKIOHANbHBIX anmumen. Hcnonvzoseanue
MOHOKJIOHANbHBIX U NOJIUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCcTpyKIMs ANWLEKIETOK M KJIOHUPOBAHME >KUBOTHBIX. MeToa TpaHCIIaHTAllUU sIIEp
KJIETOK. TexHonocuu 0300po8neHus, KyIbMusUpPOBAHUs U MUKPOKIOHAIbHO20 PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMocoMHas M TeHHas MH)XeHepHs. VICKyCCTBeHHBIN CHHTE3 reHa U KOHCTPYHMPOBAHHE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM ¥ TEHHOW WH)XEHEpUH. OIKOJIOTUYECKHE M JTHYECKHE NpoOJIeMbl T'€HHOM
WHXXEHEPUHU.

Menununckue 6uorexnosioruu. [loctrenomuas mudposas menununa. [11[P-nmuarnocTuka.
MeTa0010MHBIH aHANN3, TEHOLIEHTPUUECKUN aHAIU3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 340poBbs. Vcmonp3oBaHME CTBOJIOBBIX KIETOK. TapreTHas Tepamus paka. 3D-
OnommxeHepusi s pa3pabOTKH  (QyHAaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJOTHIA,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYeTaHHEM TEXHOJOTHi TPEXMEPHOTO OMONpPUHTHHTA M
ckaddonaunra s peuieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIUIIUHBI.

Coznanue BEKTOPHBIX BaKLMH C LEJIbI0 OOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
Bo30ynuteneit OPBU, ycranoBiieHHe MOJIEKYJISIPHBIX MexaHu3MoB (yHkiumonupoBanus PHK-
COJIepKAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbBIE 3a00JIeBaHMS YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuipt u cxembl:  «Vcnonap30BaHME  MHUKPOOPTaHM3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KieTouHast HH>XeHepus», «[ eHHass HHKEHEPUs».

JlaGopaTopnasi pa6ora «l3y4ueHrne 00bEeKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «llonyueHrne MOJIOUHOKHUCIIBIX TPOIYKTOBY.

IKeKkypeusi «bHOTeXHONOTHS — BayKHEHIIIas MPOU3BOAUTEIbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apo:xaenne U pa3sBuTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010rHH

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4Has JearenpbHocTh Y. JlapBuHa.

JBwxymme cuiabl 3BodonMM  BuAoB 1no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTh
pPasMHOXKEHHs OpPraHU3MOB, HACJIEJACTBEHHAas HM3MEHYUBOCTh, OOppba 3a CylecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenne cunrerndeckoit Teopun sBosonnu (CTI). HelitpanbHas Teopus 3BOTIOLUH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJIOTHsA. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTHUHBI MUDA.

JleMoOHCTpaLun

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kioswe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, x. Xongeitn, J. K. benses.

Tabmuupl n cxemsbl: «Cucrema xuBoid npupoasl (mo K. JlunHero)», «JlecTHua >KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
#KUBOTHBIX (10 Jlamapky)», «KapTa-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxoaku Y.
HapBuna», «@opmbl 060pb0Obl 3a cymecTBoBaHue», «llopoasl romybei», «MHoroobpasue
KYJIBTYpPHBIX (hopM KamycTb», «[loposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX



BugoB (o Y. /lapBuny)», «Cxema COOTHOIIEHMs IBMXKYLIMX CHUJ 3BOIOLUN», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUYECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MuUKpo3BOJIIOIHSA U €€ pe3yJbTaThl

[Tomynsimust kak sJeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOJbI OLEHKU
TeHETUYECKOT0 pa3Ho00pas3us v CTPYKTYpPHI MONyJsiuii. MI3mMenenue reHodoH1a MOMYISIUN KakK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIIEHHE. 3aKOH reHeTudeckoro paBHoBecus JIx. Xapau, B.
Baiinbepra.

OnemeHTapHble (QaKTOpbl (IBWXKYIIME CHIIBI) HBOJMIOUMU. MyTallMOHHBIA Mpolecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli reHoB — ciiyyaiiHble HEHANpPaBICHHBIE W3MEHEHHUS
qacToT ayuienedl B momynsanusx. DddexkT ocHoBarens. IDggexm OYmulLiouH020 20pabIUKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u ciredcmsus. Illposenenue s¢hghexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparmuu. M30ismus  TOMyISIu:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMOIOoruYecKas (PempoayKTUBHAS).

EcrectBennblii oTO00p — HampaBistomuid ¢aktop 3Bomonud. DopMbel eCTEeCTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIM3UPYIOIIUN, paspbIBalOmui (Iu3pynTuBHbIN). [lomoBoi oTOop.
Bo3HUKHOBEHUE U 3BOJIOIHS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHM3MOB KakK pe3ylbTaT MHUKPOIBOIIONWU. BO3HHKHOBEHUHE
npucnoco0ieHuit y opranu3zmMoB. Apomopdo3ssl u unuoagantanun. [lpumepsr mpucnocodaeHnit
y OpraHum3MoB: Mopdonorndeckne, QHU3NOIOTHYECKHE, OWOXUMHYECKHE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH MPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3oBaHue Kak pe3yiabTaT MHUKPOIBOIIOIUH.
Wzomsiust — kimoueBoil  pakTop BUAooOpazoBanus. Ilytm u cmocoObl BHA00Opa30BaHUS:
ajuionarpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monummonan3anus, Ttuopuan3anus). JIuTenbHOCTh SBONIOIMOHHBIX POIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0Pa3usl.

Posnp  »BoOmrOnMOHHON Ouonormu B pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
O6nopazHooOpaszuss. MUKPOIBOIIONUS W KOIBOJIOLUS IMApPAa3HUTOB W HMX XO035ieB. MeXaHH3MbI
(dbopMUPOBaHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuup! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsuoHHas cTpyKkTypa BUuia,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiinOepray, «J/IBHKyIIMe CHJIBI  SBOJIOIUI,
«DKOJIOTHYECKasT H30JSIIMs MONyJsIIMiA ceBaHCKOM dopenn», «l'eorpaduueckas H3OIALMS
JIMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOIHBI YHCIEHHOCTU
XUITHUKOB M KepTB», «(CxemMa JeHCTBHUS €CTEeCTBEHHOro ot10opa», «Dopmbl OOpnOBI 3a
CYILIECTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «Kussbie HCKOIIaeMBbIE»,
«ITokpoBUTENBCTBEHHAs! OKpacka MXUBOTHBIX», «lIlpenynpexnaromas oKpacka >KMUBOTHBIX»,
«Puznonoruueckue aganranuny, «[Ipucnoco0IeHHOCT, OPraHU3MOB U €€ OTHOCHUTEIbHOCTBY,
«Kpurepun Buna», «Bunel-gBoitHuku», «CTpykTypa BuIa B IpHpoae», «CrocoOsl
BupooOpa3oBanus», «l'eorpadpuyeckoe BHIO0OOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHUECKOe BMJI000pa3oBaHMe BHUJOB CHHUI, «[lomuruionasl pactenuit», «KamycTHO-
peneyHblid THOPHUIY.

Ob6opynoBanue: repOapuy pacTeHUN, KOJJIEKLIMHM HACEKOMBIX, dydella NTHUI] U 3Beper ¢
IpUMEpaMHU Pa3IMYHBIX MPHUCIIOCOOJIEHUH, Yy4esa NTUI] U 3Bepeil pasHbIX BUAOB, repdoapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3TMUHBIMU CIIOCOOAMH.

Jladoparopnasi padora «BrIsBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobieHuss OpraHM3MOB W WX OTHOCHUTEIbHAs
[EIeCO00Pa3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOJIIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1onus M eé pe3yJibTaThl



MeTtobl u3yueHus: MakpodBostolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOLMH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaduueckne wmeroapl wu3ydeHus: dBoironud. CpaBHeHue ¢uopsl U (payHbI
MaTEepUKOB U 0cTpoBOB. bruoreorpaduyeckue obnactu 3eminu. BUnbl-sHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYEeCKre METOJbl M3YyYCHHS ABOJIOIHH.
['eHeTnyeckue MEXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHUS SBOJIIOLIMOHHBIX HOBIIECTB.
['oMonornyHbie ¥ aHATOTMYHBIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYISPHO-
FeHeTUYeCKue, OWOXMMHUYECKHE M  MaTeMaTH4YeCKHEe METOAbl HM3YyYeHHUs  HBOJIOLHUU.
['omonoruynsie reHsl. COBPEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTallM1 U 3BOJIIOLMSI TEHOMOB.

OO0mme 3akOoHOMEpPHOCTH  (MpaBWiIa) JBOMOUUH.  [lpunyun  cmeuvl  yHKYUI.
HeoOpatumocTs 3BostoIMU. AantTiuBHas paguaiys. HepaBHOMEPHOCTh TEMIIOB 3BOIIOIHH.

JleMoOHCTpaL U

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. I'ekkensb.

Tabmuupl U cxembl: «OUITOTEHETUYECKUIA Pl JIOMIAAN», «APXEONTEPHUKCY», «3BEpO3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnu», «Jlpeiid xoHTHHEHTOB», «PenukThl», «HauanpHble CcTaguu SMOPHUOHAIBHOTO
pa3BUTHUSL  TNO3BOHOYHBIX  JKMBOTHBIX»,  «['OMOJOrMYHBIE W  AQHAJOTUYHBIE  OpPraHb»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpHI YEIIOBEKAa W IIMMITaH3e», «[ JIaBHBIE
HaIpaBlIEHUs IBOTOLUNY, «OO0IIMe 3aKOHOMEPHOCTH IBOJOLIUN Y.

O6opynoBaHue: KOJUICKIIMH, TepOapuu, MYJSHKH HCKOMAEMbIX OCTAaTKOB OPraHU3MOB,
MYJISKHM TOMOJIOTHYHBIX, AQHAJIOTMYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBbIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3eMiie

Hayuynble rumoTe3sl MpPOMCXOXKIEHUS JXKU3HUM Ha 3emsie. AOuoreHe3 M MaHCHEPMHUS.
JloHayuHble TpPEICTaBICHUSI O 3apOXKIECHUU >KU3HU (KpeauuoHu3M). ['Mmnore3a mocTOSHHOTO
camMo3apo>KJIeHUs )KU3HU U e€ ornpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. IMactepa.
[TponcxosxaeHue sKU3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE ATanbl HeOpraHuyeckoi »Bostoy. [InaneTapHas (reonoruyeckas) BOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHWYECKUX.
Onpir C. Mumnepa u I'. FOpu. OOpazoBanue mnoiaumepoB u3 MoHoMmepoB. KoanepsaTHast
runote3a A. M. Omnapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTnyeckas
runore3a I'. Meémnepa. Pubosumbr (T. Yek) u rumoreza «mupa PHK» V. TunGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE TPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTaTKU.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCOJIOTHAsE  IE€OXPOHOJOTHA.
['eoxpoHoOIOrMYecKas Kaja: S0Hbl, 3pbl, IEPUOBI, JTIOXH.

HavanbHble sTanbl oprannueckoil Bomtonuu. [losiBieHne U 3BOIIONUS MEPBBIX KIETOK.
Oponronusi Merabonu3zMa. Bo3HukHOBeHUEe mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emue coodumiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapUOTBHI.

[TpoucxoxaeHne sykapuoT (CHUMOMOTreHe3). DBOJIIOIMOHHOE MPOUCXOXKACHHE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(03bl pPaCTEHUH.
Beixon pacrenuit Ha cymy. llosBneHue CnopoBBIX pacTeHHMHM M 3aBOEBAHWE HMH CYIIH.
Cemennble pactenus. [IporncxoxaeHne HBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tamlbl 3BONIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bengckas dayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. [lepBble XOpJ0BbIe
JKUBOTHBIE. JKU3Hb B BOJE. DBOMIOIUS MO3BOHOYHBIX. [Iponcxoxaenne ambuOuil 1 penTHIIHiA.



[TpoucxoxaeHue MieKomUTaIMUX U OTUI. [lpuHiun xiarodeBoro apomopdosa. OcBoeHHe
0ECII03BOHOYHBIMH H TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue *un3Hu Ha 3emiie IO ApaM U MEPHOJIaM: apXeH, MPOTEPO30H, Maneo301, Me3030H,
KaitHO30M. OOmIas XapakTEepUCTHKAa KIUMaTa M TeoJIoTMYecKuX TporieccoB. [losBnenune u
pacuBeT XapaKTepHBIX OPTaHU3MOB. YTJIeOOpa30BaHHE: €ro YCIOBUS M BIMSHHE HAa Ta30BBIN
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUpAHUs — HKOJOTMYECKHE KpHU3HChl mponuioro. IIpuunHbel u cnencrBus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTH. [Ipobiema
coxpaHeHHs OMopa3HooO0pas3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUIBI KiIaccu(UKAUN OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdemoHcTpauMu

[Toptpersr: @. Peau, JI. Cnannanuanu, JI. [Tacrep, Y. . Meunukos, A. Y. Onapun, J[x.
Xonaeitn, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuupl n cxembl: «Cxema omnbita @. Peau», «Cxema onbita JI. [lacTepa mo u3ydeHuro
caMo3apokJIeHusl ku3Hm», «Cxema onbita C. Mumnepa, I'. FOpu», «Otanbsl HeopraHu4ecKoi
3BOIIOLUNY, «l'eoxpoHosiornueckas mkana», «HaudanpHble 3Tanbl OPraHUYECKON IBOJIFOLUNY,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuMOHMOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl  pacTeHui», «PuHHOUTHY, «OIHOKIETOYHBIE
BoZOpoCIN», «MHOrOKJIETOUHble BoJgopociany, «Mxm», «llanoporHuku», «loloceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«ApoMop¢o3sl  KHBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llnockue dvepBu»,
«YneHucToHorue, «PBIOBDY, «3eMHOBOJIHEICY, «IIpecMmbikaromuecs», «lITume,
«Munekonutatroue», «Pa3BuTue IKM3HM B apxeWckoll aspey», «Pa3BuTHe KHU3HU B
MPOTEPO30MCKON 3pey, «Pa3BUTHE >KU3HU B MNaAJCO30MCKOW 3pey», «Pa3BuTue KU3HU B
Me3030MCKOil 3pe», «Pa3BuTve XKU3HM B KallHO30IHCKOM »3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'O MUPAY.

O6opynoBanue: repOapuu pacTeHUH pPa3MTUYHBIX OTIENOB, KOJIJIEKIWHA HACEKOMBIX,
BJIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEpel, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIe3HBIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKHUX OCTATKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Mumiepa—tOpu mno
M3YYEHUIO a0MOTEHHOTO CHHTE3a OPTraHMYECKUX COSAMHEHUN B IEPBUYHOMN aTMocdepe.

Jladboparopnasi pabora «/3ydeHne M ONUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOB.

IIpakTnueckass padora «lI3yueHne o0oCOOEHHOCTEW CTPOEHHUS PACTEHUH pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHne ocoOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema S. IIpoucxoxkaeHue 4ej10BeKa — aHTPONOreHe3

Pa3znensl u 3a1aun aHTpONOIOrUU. MeTOo 1l AHTPOMOJIOTUH.

CraHOBIIEHHE MPEJICTABICHUNA O MPOUCXOXKIECHUU 4YeJIOBEeKa. PenurmnosHbie BO33pEHMS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUecKOe TMOJIOKEHHE 4YelloBeKa.
CBuzeTenbcTBa CXOJACTBa 4YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]oIorudeckue,
sMOpHonornyeckne, (HU3NOIOro-OMOXUMUYECKHE, TOoBeAeHYeckre. OTIWYMS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cuibl  (QakTopel)  aHTPOTOTreHe3a:  OWOJIIOTUYECKHE,  COIMANIbHEIE.
CooTHoleHre OUOJIOTHYECKUX U COLMAIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.



OcHOBHBIE CTaIuM aHTpornoreHe3a. PanHue yenoBekooOpasHble 00€3bsSHBI (TIPOKOHCYIIHI)
U paHHHE TOHTUIBI — OOIIUE MPEIKH YeTIOBEKOOOPa3HBIX 00€3bsiH U JIOJICH. ABCTPATIONUTEKU —
JIBYHOTHE MpenKu JiroAeil. YeloBek yMelbld, MEpBbIE M3TOTOBICHUS Opyauil Tpyna. Yemoek
MPSIMOXOJISAIIMN M TIEPBBIA BBIXOJ JIIoAeH 3a mpenensl Adpuku. UenoBek reinenb0eprckuii —
o0l MpeoK HeaHIEPTAIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOr0. YeoBek HeaHepTaibCKUi
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YeloBeK pa3yMHBIM COBPEMEHHOIO THUIIA, JEHUCOBCKUMN
YeJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [Taneorenernka u najaeoreHOMHUKA.

OBOJIIOLIMS COBPEMEHHOI'O 4YesoBeka. EcTecTBeHHBIH OTOOp B MOMYJIALUAX YEJIOBEKa.
MyTanoHHbIi npouecc U noauMopdusM. IlonyasiuoHHbIE BONHBI, Apeii() reHOB, MUTpaLUs U
«a¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckue pacwl. [lonstue o pace. bosbiime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaAJIO-HErpoUIHAs (IKBATOPUANIbHAS), MOHIOJIOUHAs (a3MaTCKO-aMepUKaHCKast). Bpems u
IyTH paccelieHusi 4YeJoBeKa 10 IiaHere. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIFHOCTh ~ pacu3Ma.  [IpHCIIOCOOICHHOCTh  YeNOBEKa K  Pa3HbIM  YCIOBUSM
OKpyKaromiel cpensl. BiausHue reorpaduyeckoit cpeabl u Ipelda reHoB Ha MOP(HOJIOTUI0 U
(U3UOIIOTHIO YeTIOBEKa.

MexaucuuIuinHapaple  MeToabl B (u3nueckoi (OMOIOrMYEcKOi) aHTPOIOJIOIHH.
OBOJIOMOHHAS ~ AQHTPOIOJIOTMSI M MaJ€OAHTPOIIOJIOTHUSI  YEJIOBEYECKUX  MOIMYJISALHUM.
buocouuanbHple  HcciaeAOBaHMA ~— OPUPOJBI  YeloBeKa.  VccinepoBaHue — KO3BOJIIOLUU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpannn

IToprpersr: Y. lapBun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuner w  cxembl: «MeToasl  aHTPOMOJIOTUNY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsHb», «CKeNleT ueloBeKa M CKeJeT WIMMIaH3e», «PyauMeHThl u
aTaBU3MbD», «JIBWKyIIME CHJIBI aHTPOIOreHe3a», «OBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpanonurex», «4enoBek ymenbiit», «HenoBek NpAMOXOIAIINN», «J{eHUCOBCKUI YEI0BEK»
«Heanpepranbipl»y, «KpomanboHIb, «lIpenkn udenoBekay», «ITambl 3BOJIIOLUU UYEIOBEKAY,
«Pacsl yenoBekay.

ObopynoBaHue: MyJIsKM OKaMEHEJIOCTeH, MPEeIMETOB MaTepHalbHONW KYJIbTYphl MIPEIKOB
YeJoBeKa, penpoAykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYECKUMU U OMOJICHCKUMU
CIOXKETaMM MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaX0I0K UCKOMAEMbIX OCTATKOB YeNIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elOBEKAa M 4Yepena IIMMIAaH3€, MOJENb KHCTH YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MIPEIKOB YEIOBEKA.

JlabopaTtopnasi paGora «lI3ydueHue ocoOeHHOCTEH CTpPOEHHUs CKeJeTa ueloBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTnyeckas padora «3ydyeHne 3K0JOTNYECKUX aJalTallUNA YETOBEKA».

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHUSIX OPraHu3MoOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY:Kaloulei cpenou

3apoxaeHue U pasBuTtHe dKojoruu B Tpymax A. ['ymbGompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTHH C IPYTUMHU HayKaMH.

Metonasl skonoruu. IloneBbie HaOMOIeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHble. MogenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpYKaIOLIEH CpeJibl: JIOKaIbHBIMN,
PETHOHANBHBIN U TI100aTbHBIH.

3HaueHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBS3€H YeJIOBEYeCTBA C MNpUponod. POpMHUpPOBAHHE DSKOJOTHYECKOW KYJIbTYphl M
HKOJIOTMYECKOM rPaMOTHOCTH HACEJICHUSI.

JleMoOHCTpan U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.



Tabmumer 1 cxembl: «Pasnensl skoaoruny, «Metoasl dkoaoruny, «Cxema MOHHUTOPHHTA
OKPY’KaIOILeH Cpebl».

JlaGoparopHas padora «/3yueHre MeTo10B SKOJOTHUECKUX UCCIECTOBAHUIY.

Tema 7. Opranusmbl 4 cpeia 00UTAHUA

Okonornyeckne (akTopel M 3aKOHOMEpHOCTH uX JeiictBua.  Kiaccudukarus
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHWe, OuoTHuYecKhe, aHTpomnorensneie.  OOmue
3aKOHOMEPHOCTH ACHCTBUS dKoJorndeckux daktopos. [IpaBuno muaumyma (K. Llnpenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOWOHTHBIC OPTAaHU3MBI.

Abuotnueckue (akropbl. CBeT Kak dKonorndeckuid paxrtop. JlelcTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKHE TPYIIbl PACTEHUN M JKUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUrHanbHas pojib cBeTa. @oTonepruoiusm.

Temneparypa kak sKonorudeckuii ¢akrop. [leiicTtBue TemmepaTypsl Ha OpPraHHU3MBL
[TolKuIOTEpMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHHd K MOIAECPKAHUIO
BojHOro Oananca. Knaccudukauus pacreHuid mo oTHomIeHHIO K Boje. I[Ipucnocobnenus
JKMBOTHBIX K H3MEHEHHIO BOJIHOT'O PEXHUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJHAS, HA3€MHO-BO3YIIHAs, MOYBEHHAs, TNTyOWHHAas
MOJINIOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [Ipucnoco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAAX.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennsie Gopmbel opranu3moB. [lonsarue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TpaBbl, OJHOJETHHE TPAaBBI.
Kuznennole (GOpPMBI KUBOTHBIX: THUIAPOOMOHTHI, T€OOMOHTHI, a’pOOMOHTHL. (COOEHHOCTH
CTpOEHHS M 00pa3a KU3HU.

buotnyeckne  ¢dakropel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHH: KOHKYPEHIHS,
XHUIIHIYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparnus, MyTyajaTu3M, KOMMEHCATU3M
(KkBapTUpAHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMoIeHCTBUS  (TOMHMYECKUE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAaHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoOHCTpaL U

TabGnuupl 1 cxembl: «IKosorndeckue (Gpaxkropb», «CBETOBOH CHEKTP», «IKOIOTHUYECKUE
IPYIIBI )KUBOTHBIX 11O OTHOLLIEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIE», «DU3NOJIIOTUYECKUE aJanTalllMi >KMBOTHBIX», «Cpeabsl OOMTaHMSI OpPraHU3MOBY,
«buonoruyeckue putMe», «KusHeHHble GOpMBI pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIX,
«9KOCHCTEMA IUPOKOIMCTBEHHOTO Jeca», «IKOCUCTEMA XBOMHOrO Jiecayn, «llemu nurtanus»,
«XumnnyectBo», «Ilapazutuzm», «KonkypeHuus», «Cumonosy, «KommeHcaausmy».

OOGopynoBanue: repbapuu pacTEeHUH W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIEC, TEHENIOOMBBIE UM TEHEBBIHOCIUBBIE KOMHATHBIE
pacTteHus, repOapuu M KOJUIEKLIMU TEIJIOMIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTONYMBBIX
pacTeHuid, uyuyera NTUL M 3Beped, repOapuu pacTeHUN, OTHOCAIIUXCS K TUTrpoduram,
kcepouraMm, Me3oduTaM, KOMHATHBIE pACTEHHUs IaHHBIX TPYII, KOJUIEKIIMH >KMBOTHBIX,
oOHuTaOIUX B pa3HbIX Cpelax, repOapuu U KOJUIEKLIUU PacTeHHH M KMBOTHBIX, 00JIalal0IINX
YepTaMud TMPUCHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TepOapuu u
KOJUIEKIIUM PACTEeHUl W JKUBOTHBIX Pa3IMYHBIX JKU3HEHHBIX (OpPM, KOJIEKIUU >KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHBIX OMOTHUECKUX B3aUMOJIEUCTBHUSX.

JlaGopaTopHas paGora «BrIsgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIUSIHUIO CBETa.

JlaGopaTtopnass pabora «BblsiBiIeHHE NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».



JlaGopaTtopnass padora «AHAaToMHYECKHME OCOOCHHOCTH PACTEHHMH U3 pasHBIX MECT
0oOUTaHUSD.

Tema 8. JkoJiorusi BUA0B U MOIYJIS NI

DKOJIOTUYECKHe XapaKTepUCTUKH momymsiuuu. [lomynsauusa kak Ouonoruyeckas cUcTeMa.
Ponp HeomHOpOAHOCTH Ccpenbl, (GU3NYECKUX OapbepoB M OCOOCHHOCTEH OMOJIOTMM BHUIOB B
(bopMHpPOBaHNUU POCTPAHCTBEHHOM CTPYKTYpHI HOMysiii. OCHOBHBIEC TIOKA3aTEH MOMYJISLUH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PAaCTHAs M IOJOBas CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUS.

Okojorudeckas CTpykTypa nomyyisauuu. OLEeHKa YHUCIEHHOCTH NOmyisuuu. JmHamuka
MOMYJISIUMU U €€ peryisiuusa. buotnueckuii moTeHuran nonyysiquu. MoaenupoBaHue TMHAMUKA
nonyisiund. Kpusble pocta uyucinenHoctu nonyisuuu. Kpusele BbDKuMBaHMSA. Perymsmus
YHUCIIEHHOCTH TMOIMYJSALMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu Buaos (- u K-crparerun).

[Tonstue 00 »HKoMOrMUecKo Huiie BUAa. Mecroobutanue. MHOroMmepHas MOJAEIb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loteHuumanbHas u
peann30BaHHAas HUILIU.

Bun kak cucrema nomymsuui. Apeanbl BUAOB. BHIbl M HX XU3HEHHBIE CTPATETHUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS U MUIpalUil JKUBOTHBIX. buosornyeckue MHBa3UU
Yy>KE€POJIHbIX BUJOB.

JdeMoHcTpannn

IToprper: Ix. M. XarunHCOH.

Tabmuubl 1 cxeMbl: « DKOJIOTUYECKHE XapaKTEPUCTHKH Nomy sumny, «[IpocTtpancTBenHas
CTPYKTypa mnonyisauun», «Bo3pacTHble mnupamMuisl nomyssquu», «CKOpPOCTb 3aceleHus
MOBEPXHOCTU 3€MJIM Pa3Iu4yHbIMH OpranuzMamu», «Mojens skojornueckord Humu Jx. W.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIIUN )KHBOTHBIX.

JlaGopaTopHnas pa6ora «IIpucnocoOneHust ceMsH pacTeHUI K pacCeIeHUIO.

Tema 9. Jxo10rns coo0mEeCTB. IKOJOTHYECKHE CHCTEMBI.

CooOuiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHo3e.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduyeckue ypoBHH.
Tpoduyeckue nenu u ceru. A6uornyeckue 610ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBopoT BewiecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKA3aTeNN 3KOcHcTEMBL. brioMacca 1 MpoayKIusa. DKOJIOTMYE€CKHE TP AMMU/IBI
quces, OMOMacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIIECCUM U HX
OPUYMHBL.  AHTpOIIOTEHHBIE BO3JEMCTBUS Ha cykueccud. KimmMmakcHoe —cooOIIecTBO.
Buopaznoobpazue 1 mosHOTa KPyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIECTB.

[TpuponHble 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKocucmemvl myHOp, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuusa mexay
AHTPOIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunanTponuzanus ropojckoi (¢ayHbl. buosornueckoe M XO3MHCTBEHHOE 3HAu€HUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (DOPMHUPOBAHMS  OCHOBHBIX  B3aHMMOJACWUCTBUI  OpraHU3MOB B
skocucTteMax. Ponv kackadnoeo a¢hghexkma u 6u008-30upuxamopos (Knrouesvix 6udos) 6



@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM U BEIIECTB MEXKAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTH OpPraHU3MOB, IOMYJISLUA W DOKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTECHHBIX BO3ICHCTBUN.

Mexanusmbl  6030elicmeusi  3aepsA3HEHUll  PA3HblX MUNO8 Ha  CYOOP2AHUIMEHHOM,
OpP2AHU3ZMEHHOM, NONYJIAYUOHHOM U IKOCUCHIEMHOM YPOBHAX, OCHOBbL IKONO2UHECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eucmeusi. MeTo0I0russ MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JdemMoHcTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubt u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«QxocucteMa XBOHHOro jeca», «OyHKIMOHAJIbHBIE TPYMIBl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreme», «llenn mnuraHus (macTOMINHAA, JETPUTHASA)»,
«DKOJIOTHYECKas MUpaMUIa YHCeT», « IKOJIIOTHUECKas MupamMuia OnoMacce», «IKOJIOTHUECKas
nupampaa sHeprum», «OOpazoBanue Oonotay, «llepBuuynas cykueccus», «BoccraHoBieHue
Jeca Iocie mnoxapa», «JKocucTreMa o3epa», «ArpoueHos3», «KpyroBopoT BeIIECTB U MOTOK
SHEpPruu B arpoueHoser, «IIpumepsl ypOoskocucTem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKIMM HACEKOMBIX, 4yydeja INTHUIl U 3BepeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIEJIb SKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo3KOCHCTEMBIY.

JlaGopaTopHas padora «3yyeHue pa3sHOOOpa3usi MEIKUX MOYBEHHBIX WICHHUCTOHOTHUX B
pasHBIX IKOCHCTEMAX .

IKCKypeusi «IKCKYpCcHs B THIMYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJIBbHBIN WM MOMMEHHBIH JIyT, 03€p0, O0JI0TO).

IKCKypeust «KCKYpCHsl B arpo3KocrcTeMy (Ha MOJIE UM B TEIUNIMYHOE XO3SICTBO)».

Tema 10. buocdepa — riodanbHas IKOCHUCTEMA

buocdepa — obmemnanerapHas 00o0jg0Yka 3eMJIH, T/Ie CYIIECTBYET WM CYIIECTBOBaJa
)u3Hb. Pazputne npencrasieHuii o bnocdepe B Tpynax J. 3tocca. Yuenue B. 1. Bepuaackoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Ouocheps! 1 €ro GyHKIUH.

3aKOHOMEPHOCTH cyIecTBoBaHus 6uocgepbl. OcobeHHOCTH OHOochephl Kak I100aIbHON
sKocucTeMbl. J[uHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OroreoXxMMHYECKHe HUKIIBI (yriieposa, a3ota). PUTMUUHOCTD siBIIeHUI B Onocdepe.

3oHanbHOCTh Onochepsl. [lonsaTre 0 6nome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHBIE
Jeca, CMEUIaHHble U IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHbI, yCTBIHH, TPOIIMUYECKHUE Jieca,
BBICOKOTOphsi. Knmnmar, pacTuTeNnbHbIN U dKUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa W YHKOUS JKHUBBIX CHCTEM, OIEHKAa HMX PECYpCHOTO TIOTEHIHAla |
O6uochepHbIX QYHKIHUI.

JleMoHCTpanun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «['eocdepsr 3emumy», «KpyroBopor azora B mpupoze», «Kpyrosopot
yriepoja B mpupoje», «KpyroBopor kuciopoaa B npupozae», «KpyroBopoTt BoJbl B IPUPOIE»,
«OcHoBHbIe OuMOMBI cymmny», «Knumarnyeckue mosca 3emnm», «Tynapay», «Taiiray,
«C™memannbii  secy, «llIupokomucTBennbiit sec», «Ctemb», «CaBanHHa», «llycThiHY,
«Tponmuecknii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU >KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL. Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsizHeHue BO3MyIIHOM cpenpl. OxpaHa Bo3dyxa. 3arps3HeHHe BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kimmara.

AHTpONOreHHOE  BO3/ecTBUE Ha PACTUTENbHBIN M KMBOTHbIM Mup. Oxpana
PacTUTENHFHOTO U KUBOTHOTO MUpa. OCHOBHBIE NMPHHIUIIBI OXPaHbI PUPOAbl. KpacHble KHHTH.



Oco60 oxpansiemble npupoansie Teppuropun (OOIIT). boranuueckue caasl M 300JI0TUYECKUE
MapKu.

OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YeJIOBEUECTBA U MPHUPOAbL. ParronanbHoe
MPUPOJIONIONB30BAHNE M COXpPaHEHHE OHMOJOTHYEecKOoro paszHooOpazust 3emum. OOmue
3aKOHOMEPHOCTH TJI00aJBbHBIX 3KOJOTMYECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3UCa
U €T0 BEPOSTHBIE MOCIIE/ICTBUSI.

Pa3BuTHe METOAOB MOHUTOPWMHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocoepezaiowjeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvhvie ungopmayuontvie
cucmemyl, obecneuusarowue 00CmMyn K UHGOpMAyuu no COCMOAHUIO OMOEIbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayu IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpykyusa mopckux u HazeMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuubl u  cxembl: «3arps3zHeHue aTtMocdepbl», «3arps3HeHHe THIPOochepbD»,
«3arpszHenne 1mouBbl», «[lapuukoBblii  3ddekT», «Ocobo oxpaHseMble MNPUPOAHbBIE
TeppuTopun», «Mojaenu yrnpasisieMoro Mupay.

O6opynoBanue: Qororpaguu OXpaHsE€MbIX pacTeHUH U JKUBOTHBIX KpacHoil kHuUru
Poccniickoit @enepanun, KpacHOM KHATH peTHOHA.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IporpaMM CpeaHero o0Iiero o0pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIE U NIPEIMETHBIE.

B cTpykType JMYHOCTHBIX PE3ylbTATOB OCBOEHUS MPOTrpamMMbl MO OUOJIOTMH BbIIEIEHBI
CIEIYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIPEAEIEHUIO,
Hanuuue momueéayuu K OOydeHHIO OWOJIOTHM, yenenanpaeieHnoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYaIOIIUXCSl PYKOBOJACTBOBATHCS B
CBOEM  JEATEIBHOCTH  II€EHHOCTHO-CMBICIOBBIMM ~ yYCTAaHOBKAaMH, IPUCYLIUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluuue NPABOCO3HAHUA ~ DKOJOTHMUECKOW  KYIbTYpHI,
cnocobHocmu cmagums UEAN U CTPOUTH JKU3HEHHBIE MJIaHbI.

JInuHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 110 OMOJOTUM JAOCTUTAIOTCS B €IUHCTBE
y4eOHOI W BOCHUTATENbHOM JEsITeIbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCHHCKMMU
COLMOKYJIbTYPHBIMU, UCTOPUYECKMMHU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMHu MOBEAECHHUS M CIIOCOOCTBYIOT IpoOLlEcCaM CaMOIIO3HAHUA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHSI, Pa3BUTHsI BHYTPEHHEW MO3MLIMU JIMYHOCTH, HaTpUOTU3MA U
YBa)XEHUsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
yBOKEHUs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HAacleQul0 M TPagUIUAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOLIEH cpee.

JInaHOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro npeamera «broaorus» MoKHBI OTpaXkaThb
TOTOBHOCTb M CHOCOOHOCTH OOYYaroIUXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
MO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpHMEHTAllMii, ITO3UTUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHMCKOTO  OOIIECTBa,
paciiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOIIECCE PeaTu3alliid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS:



C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMU  OOydalomerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUIICKOr0 00IIeCTBa;

OCO3HaHHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHUE 3aKOHa U
IPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIBHOCTH NPU CO3[JaHUU YUEOHBIX MPOCKTOB,
pCeIICHUN y‘IC6HBIX U I103HaBaTCJIbHBIX 3aJ1a4, BBIIIOJIHCHUN OMOJIOTHYECKNX 9KCIICPUMCHTOB,

CHOCOOHOCTh  ONpeNeNATh COOCTBEHHYIO IIO3MLMIO [0 OTHOUIEHUIO K SIBJICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMCHUC YUYUTHIBATDH B CBOHUX I[CﬁCTBHSIX HCO6XOI[I/IMOCTL KOHCTPYKTHUBHOI'O
BSaHMOI[efICTBHH JIIOI[GI\/JI C pasHbIMU y6e)KI[eHI/I$IMI/I, KYJIbTYPHBIMH LCHHOCTAMU U COLIMAJIbHBIM
HOJIOKEHUEM;

TFOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHUS Y4EOHBIX,
MMO3HABATCJIIbHBIX W HCCICAOBATCIBCKUX 3ala4d, YBAXUTCIBHOI'O OTHOHICHHWA K MHCHUIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPIKAHMS,

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOH 1€ TEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTb POCCUNMCKOI IpaX1aHCKOW NIACHTUYHOCTH, MIATPUOTU3MA, YBAKECHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonmMHON, TropaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBO# SI3BIK U KYJIBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapo1a Poccuu;

LIEHHOCTHOE OTHOLICHME K MPUPOJHOMY HACIEIUI0 U MaMATHUKAM IPUPOIbI,
JocTkeHusM Poccun B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
6I/IOJIOFI/II/I, MMOHMMAaHUS 3HaUYeHUs] OMOJIOTMH B ITO3HAHUHU 3aKOHOB IIpUpPOAbI, B )KU3HHU YCJIIOBCKA U
COBPEMEHHOI'0 00IIeCTBa;

uzelHas yoex1EHHOCTh, TOTOBHOCTD K CIIyKEHHIO U 3aiuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEN POCCUIICKOT0O HapoIa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M NPUHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPAaBCTBECHHBIC HOPMbI U ICHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOrO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSAM, CO3JaHHI0O CEMBbUM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCfI CeMEMHOM JXKU3HU B COOTBETCTBHUHU C TpaauusIM1u HapOaOB
Poccuu;

4) 3CTeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO M TE€XHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

IIOHUMAaHUE SMOITMOHAJIBHOI'O BOSI[CfICTBI/IfI JKUBOM npupoanl 1 eé IICHHOCTH,

TFOTOBHOCTh K CaMOBBIPQXEHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKOMN JINYHOCTH;

5) ¢usuyeckoro BOCHHMTAHHMSA, (POPMHPOBAHUA  KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMAaHME U peanu3alys 3710poBoro u 0ezomacHoro o0pasa >KU3HHU (310pOBOE MUTAHHE,
COOJIIO/IEeHHE TUTMEHUYECKUX MPaBWII U HOPM, COATAaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOLICHUSI K COOCTBEHHOMY (DPU3MUECKOMY U NICUXHUECKOMY 3]I0POBBIO;

NOHMMaHWE IIEHHOCTH TPABWJI HWHAWBUIYAIBHOTO U KOJUIEKTHBHOTO 0©€3011aCHOTO
MIOBE/ICHNUS B CUTYallUsX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;



OCO3HAHHME MOCJIEICTBUM W HENPUSATHS BPEAHBIX NPUBBIYCK (YMOTPEOJCHUS aIKOroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TFOTOBHOCTb K TPYZY, OCO3HaHUE LIEHHOCTH MacTepPCTBa, TPYL0JII00HE;

TFOTOBHOCTb K aKTMBHOM AESITEIbHOCTH TEXHOJIOIMUECKON U COLIMAJIbHOM HANIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHO
NeSIT€NbHOCTD;

UHTEpeC K Pa3Iu4HbIM chepaM MpodecCHOHATBHON JeATeNbHOCTH, YMEHHUE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BhIBaTh COOCTBEHHbIC KHU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
KHU3HM,

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

HIOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KyJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME ITI00AIILHOTO XapaKTepa 3KOJIOIMYECKUX Ipo0sIeM U IMyTel UX pellieHus;

CIIOCOOHOCTh UCIOJb30BaTh MpUOOpETacMble MPU U3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIIEHUU NpPoOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIE30BaHUEM (COOII0IEHUE
IpaBUI MOBEJCHMS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE JEHCTBUI, NPUHOCSIIMX Bpel OKpYKarolled NpUpPOAHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEAPHHUMACMBIX
JeMcTBUI U IPEeIOTBpallaTh UX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO MBIIUIEHUS, JKOJOTMYECKOM KyJIbTYphl, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM IpakTHUKE, IOTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTU YKOJIOTUYECKOM HAIIPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM TMpaKTUKHM, OCHOBAaHHOTO Ha JHallore KYyJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UATATENIBCKON KYJIBTYPBI KaK CPEACTBA B3aUMOIEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTUM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBIECHUs 00 OKpYXKaroleM
MHUpe KaKk O €IUHCTBE NpPUPOJbI, YeJIOBEeKa U 0oOllecTBa, B MO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALMU: OOECeueHus
HOBOT'O YPOBHS Pa3BUTHUsSI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA IyTeH BBIXOJA U3 III00AIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATbHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMH B LIEJISX MOBBIMIEHUS 00
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, KaK COCTaBHOH YacTH (YyHKIHOHAJIHHON
rPaMOTHOCTHU O0yyarouuxcs, GopMHUpyeMoil pu U3yuyeHUn OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJNBb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS I aHaIW3a M OOBACHEHHs SBJICHUH
OKpYKAIOIIero MHpa M NPOMCXOIAIIUX B HEM H3MEHEHUH, yMEHHe JenaTh OOOCHOBaHHbBIE



3aKIIIOYCHUSA Ha OCHOBC HAYUYHBIX (I)aKTOB U UMCIHOIIUXCAd HOAaHHBIX C HLCJIbIO TMMOJTYYCHUA
AOCTOBCPHBIX BBIBOAOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl pEIIeHUs
po0JIeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH J€ATENbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOEKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIC,

TFOTOBHOCTb M CHOCOOHOCTh K HENPEpHIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYE€HHUIO HOBBIX 3HAaHMH 1O OMOJIOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTSAMU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysibTaTbl OCBOEHHUS yuyeOHOro mnpeamera «buosorusy BKIIOUAIOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOLUXCA  MEXAUCUUIUIMHAPHBIE
(MexmpenMeTHbIe) 0OLIeHayUHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOAOB MMO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHUE, IpOILecC, CHCTeMa, HayuyHbId (DaKkT, NPUHIUIN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCliefloBaHue, HAONI0/eHUe, U3MEpEeHUe, HKCIEPUMEHT U JIpyTue); YHUBEpCalbHbIE
yueOHble JeHCTBUS (1103HAaBAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00eCIEUNBaIOIINE
¢dopmupoBanre (yHKIMOHATHHONH TPAMOTHOCTH M COIMAIBHOH KOMIIETCHIMH OOYyYaroIIuXxcs;
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCallbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

B pesynprare wm3ydeHuss OHMONOTMM Ha YPOBHE CpEAHEro oOmero oOpa3oBaHHA Y
oOyuaromierocsi 0yayr copMupoBaHbl [O3HABaTEIbHbIE YHUBEpCalbHble ydeOHbIE NEHCTBHS,
KOMMYHHKAaTHBHbIE YHHBEpCaJlbHble Yy4yeOHble JEHCTBUS, PpErYISATHBHBIE YHHUBEPCAJIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I€ATEIbHOCTD.

MertanpeameTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro oouero odpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a30BbIe JJOrHYECKHE [eiiCTBHSI:

CaMOCTOSITENIbHO (POpMYJIMpPOBaTh U aKTyaJM3UpOBaTh MpoOJIeMy, paccMaTrpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHHTE3a, CpaBHEHHUS, KJIacCUPHUKAIMM, OOOOIIEHHs), PacCKpbIBaThb CMBICI OHOJIOTHYECKHX
MOHATUN (BBIIEIATh UX XapaKTEPHbIE MPU3HAKK, YCTAHABINUBATD CBA3H C JPYTUMHU MOHATHIMM);

ONpeAeNATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUS AT OOBsCHEHHS (AKTOB W SBICHHM KHUBOMH
HPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYyXKIEHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4YaeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTHBOPEUYMA PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX
U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHHBATH COOTBETCTBHUE PE3YJIbTATOB LEJSM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;



KOOPJMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSAX pPEAJbHOIO, BHUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEATMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIa/IETh HAaBBIKAMM y4€OHO-HCCIIEOBATEIbCKON U IMPOEKTHOM AESITEIbHOCTU, HaBbIKAMU
paspenieHust npoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOOB IIO3HAHUS;

UCIOJIb30BaTh PA3JIUYHble BUJBl ACATEIBHOCTH I10 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpETaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYallUAX, B TOM YHUCIE TpPU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX POCKTOB;

(GopMHpOBaTh HAYUHBIA THUIl MBIIUICHHS], BIAJETh HAYYHOU TEPMHUHOIOTUEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0OOpA30BATEIBHON NEATEIHHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUNoTe3y €€ pelleHHs, HaXOAWUTb AapryMeHThl JUld Jl0Ka3aTeIbCTBA CBOMX YTBEpPXKIEHUI,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELICHUS;

AQHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1IEJICHANPABICHHBIN MOKMCK IMEPEeHOCa CPEACTB U CIIOCOOOB JeHCTBUS B
poECCHOHANIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B TIO3HABATENBHYI0 M  MPAKTHYECKyl0  001acTu
KHU3HEIEeATEIIbHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE WJEH, NpPEJIaraTh OPHUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHUS.

3) padora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaluM (TEKCTe yueOHOro mocolwus,
HAyYHO-TIOMYJISIPHOM JHUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMITbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
NpeJCTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dbopMynHpoBaTh 3ampOoChl M TNPUMEHATh pazIMYHble METOAbl NpPU TOUCKE M OTOOpe
Ounonoruueckoi nHpopMaIuu, HEOOXO0AUMOM /711 BBIIIOJIHEHUS YUYEOHbIX 33/1a4;

nproOpeTaTh ONBIT KCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHA,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIB30BAHUS PA3IUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TNpEeACTaBICHUS OHOIOrHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA NpH padboTe C OUOIOTHYECKOM
uHpopMaLreil: TPUMEHITh XUMHUYECKHe, (PU3NYEeCKHe U MaTeMaTH4YeCKHe 3HAKH M CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJIETh HABBIKAMU PACIO3HABAHUS H 3allUTHl WHpOpMaNWd, HWHHOPMAITHOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) obenne:

OCYIIECTBIISATh KOMMYHUKAIIUN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/UlaraeMoi 3aJa4yd, YYMUTHIBATH HMHTEPEChl WU
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacno3HaBaTh HeBepOAJbHBIC CPEICTBA OOIICHMS, IMOHUMATh 3HAYECHUE COIMATBHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(PIUKTHI 1
BECTH TIEPETOBOPHI;

BJIAZICTh PA3IUYHBIMH CIIOCOOAMH OOIICHHS W B3aWMOICHUCTBHSA, NMOHUMATh HaMEPEHUS
JPYTruX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTHYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIIOJIB30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1esITeJIbHOCTh:

NOHUMATh ¥ HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONH M MHIMBHAYAJIBHON pabOTHI MpH
petIeHur OMOJIOTHYECKOI MpoOIeMbl, 0O0CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHS TPYIIIOBBIX
(dopM B3aMMOEHCTBUS NIPH PELICHNH y4eOHOH 3a1a4H;

BBIOMpATh TEMAaTHKy WM METOJbl COBMECTHBIX JICHCTBUI C y4€TOM OOLIMX HHTEPECOB M
BO3MOXHOCTEH Ka)/I0TO YiIeHa KOJUIEKTUBA,;

NPUHUMATh 1€ COBMECTHOH JIEATENIFHOCTH, OpPraHU30BBIBATE W KOOPAWHHPOBATH
JEUCTBHA MO €€ JOCTM)KEHHIO: COCTaBIIATh IUIAH JEWCTBHM, PacIpenessiTh POIH C Y4ETOM
MHEHUI y4aCTHHKOB, 00CYX/1aTh PE3yJIbTaThl COBMECTHOW paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaHJbI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejasaratb HOBBIE NPOEKTHI, OLCHMBATh WJEH C TO3WIMH HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKOH 3HAYHMOCTH;

OCYLICCTBJISATh TIO3UTHBHOE CTPATETMUECKOE TIOBEJCHHE B PA3IMYHBIX CHTYaIUsX,
HPOSIBIISITH TBOPYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATHBHBIM.

OBJajieHNe YHHBEPCAIBHBIMYU PEryJIATHBHBIMH AefCTBHSIMU:

1) camoopranu3amusi:

UCIIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHWS ISl BBIABICHUS MPOOJEM M HMX pCLICHUS B
KHM3HCHHBIX M YYCOHBIX CHTYAIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHH IIEIEeBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M TMOCTYIKAaX IO OTHOIICHHWIO K JKHBOH NPHPOAE, CBOEMY 3/J0POBBIO U 3I0POBBIO
OKPYKaIOMIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TIO3HABATEIBHYIO JESTEIBHOCTD, BBISBISITH NPOOIIEMBI,
CTaBUTh W (OPMYIHPOBaTh COOCTBEHHBIE 3aJa4d B O0pa30BaTEIbHOH JIEATENBHOCTH |
KM3HEHHBIX CUTYaIIHsIX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHHS MPOOIEeMbI ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTEHUII;

JIaBaTh OIIEHKY HOBBIM CHTYaIlHsIM;

pacHIMpPATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHH;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEUICHHE;

OLICHUBATH MPUOOPETEHHBIN OIBIT,

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBICHUIO MIMPOKOH SPYIUIMH B Pa3HbIX 00IaCTsIX
3HaHMA, TOCTOSIHHO TIOBBIIIATH CBOW 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JICATCIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIaZICTh HABBIKAMH TIO3HABATENHEHOU PE(IICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JAEHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CTIOIH30BATH MPUEMBI peIIeKCHU
JUTSL OTIEHKW CUTYalllH, BHIOOPA BEPHOTO PEIICHIS,

YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO NPHHUMATH PEIICHHS TI0 UX CHIDKEHHIO;

NPUHUMATh MOTUBBI M apPT'YMEHTBI IPYTUX TIPU aHAITU3E PE3YIIbTaTOB JESTEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:



NpUHUMATD ce0sl, TOHMMast CBOU HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJITATOB EATEIbHOCTH;
puU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € TO3UIMH IPYTOro YeIoBeKa.

INNPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ylbTaThl OCBOCHUS coJepKaHHs ydeOHoro mpeamera «buomorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha oOecriedeHre MpoPUIbHOT0 00y4YeHHST 00yUYaromuXCs
Oouonorun. OHM BKIIOYAIOT: crenuduyeckue A OWOJIOTUM HaydHble 3HAHUS, YMEHUS H
CHocOOBl JICMCTBUH 1O OCBOCHMIO, WHTEPHpPETAllMd W NPeoOpa3oBaHUIO 3HAHWA, BUIBI
JESATEIIbHOCTH 110 IOJYYEHUI0 HOBBIX 3HAHUM M MX NPUMEHEHMIO B PA3JIMYHBIX Y4EOHBIX, a
TaKk)Ke B pEaJIbHBIX KU3HEHHBIX cUTyauusx. [IpeameTHbie pe3ynbTaThl IPEICTaBICHbI 110 r0/1aM
U3YYCHHUS.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUs YydeOHoro mnpenmera «buosorus» B 10 kaacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBAaHUN E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B IMO3HAHUU 3aKOHOB MPHUPOABI H
pelieHruy IpobiieM PalMoOHAIBHOTO IPUPOIOTIOIB30BAHMS, O BKIIAJE€ POCCUNCKUX U 3apyOEKHBIX
YU€HBIX B Pa3BUTUE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMUYECKHUX 3HAHHWM, KOTOpas BKJIOYAeT: OCHOBOIIOJIArarollue
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTabojHu3M, TrOMeocTas,
CaMOpETyJISIHsI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas teopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMoOcOoMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus: (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usl ¥ MPOUCXOXKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOIO MOKOJICHHUSI, PACIICTIIICHHUS, YUCTOTHI FaMeT, HE3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW u3MmeHunBoct H. WM. BaBwioa), mpUHIUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/JAaMHU HAY4YHOTO MO3HAHU, UCHOJIb3yEMbIX B OMOJIOIMYECKHX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCaHUE, U3MEpeHHe, Ha0II01eHUE, SKCIIEPUMEHT);

YMEHME BBIACIATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U IYKapuoT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepui, rpuOOB, pacTeHuUM,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PaCTEHUM, )KMBOTHBIX, YEIIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIbHOCTH, NPOTEKAOIUX B OPraHU3Max pPACTEHUM, >XHUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MPOLECCOB: 0OMEHa BelecTB (MeTaboIn3M), MPeBpallleHns SHEPTUH,
Opo’keHHUs, aBTOTPO(HOr0 U TreTepoTPOPHOro TUIIOB MUTAHMS, (POTOCHUHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeToreHe3a, ’MOpPHOreHe3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHUS,
UH/IMBUYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOre€HEe3a), B3aUMOJICHCTBHS T'€HOB, IeTepo3Hca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPTaHOMJAMU KIETKH M UX (PYHKIMSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX (PYHKUUAMU, MEKIY OpraHaMH M CUCTEMaMU OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeJOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHoB M HX
GyHKIUSAMHE, MEXAY JTarnaMd oOMeHa BeIIeCTB, ATalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
LUKIOB OPraHu3MOB, JTallaMd SMOPUOHAIBHOTO pa3BUTHS, TE€HOTUIIOM U (EHOTUIIOM,
(deHoTunom u (hakropamu cpebl OOUTAHUS;

YMEHME BBIIBIISITh OTIMYMUTEIbHBIE NMPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCIIE PACTEHMI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIS1 JOKA3aTeJIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIII;



yYMEHHUE pelaTh OWOIOTHYECKHE 33aJa4H, BBIIBISATh MPUUYUHHO-CIEICTBEHHBIC CBS3U
MEXIy HUCCIEAYEeMbIMH OWOJIOTHYECKUMHU TIPOLIECCAaMH U SIBIICHUSMH, J€laTh BBIBOIABI M
MIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIOJIHATH J1TA0OpaTOpHbIE U MpPaKTHYEeCKHE paboThl, COOMI0AaTh MpaBUia MPU
paboTe ¢ yueOHBIM U JIA0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHME BBIIBUIaTh TUIOTE3bl, IPOBEPATh HMX HKCHEPUMEHTAIbHBIMU CpEACTBAMH,
dbopMynupys 1eib UCCaeI0BaHus, aHATM3UPOBATh MMOJIyY€HHbIE PE3YJIbTAThI U JeJIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU H
MeIUIHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, M MyOIMYHO MPEICTaBIATH
MOJIyYECHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX MHCCIEAOBaHUNA B 00JacTH
OMOJOTUM W MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HANpaBICHHOE
M3MEHEHUE T€HOMa U CO3JaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISTh OCO3HAHHBIN BBIOOp OyAyIIel mpoecCHOHANBHON AeITeIbHOCTH B
oOnactu OMOJIOTUU, MEIUINHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X031UCTBa, MUIIEBON
MPOMBIIIICHHOCTH, YIIyOJIsTh IO3HABATEIbHBIH HWHTEPEC, HAIMpPABJICHHBI HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIEH NpodecCu U NPOAOKEHHE OWOJIOrMYecKOro o0pa3oBaHUs B
OpraHu3aIUsaX CPEAHET0 MPOPECCHOHATHHOTO B BBICIIETO 00pa30BaHUS.

[IpeameTHbie pe3ynbTaThl OCBOEHUA yueOHOro mnpenmera «buomorusi» B 11 Knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHHUI O MECTE W POJIM OMOJIOTHUU B CHUCTEME €CTeCTBEHHBIX HAYK, B
(OpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI MHpa, B IIO3HAHUU 33aKOHOB
NOPUPOJBI U PEHICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
palMoOHAIBHOTO MPHUPOJONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOIICHUS K
npupone, oOLIECTBY, YENOBEKY, O BKIJIAJ€ POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTHH,

YMEHHUE BIAJIETh CUCTEMOM OHMOJIOTMYECKHX 3HAHWI, KOTOpas BKIIIOYAET OMpPEICNICHHUS U
NOHMMaHHE CYITHOCTH OCHOBOIOJAraroIuX OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
IKocucTeMa, Ouocdepa), Ouonormueckue Teopun (3BoironoHHass Tteopuss Y. JlapBuHa,
CUHTeTHUYecKas Teopus 3Boitonuu), yueHus (A. H. CeBeprioBa — o myTsSX W HampaBICHHIX
sBosroiun, B.M. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. Jlubuxa,
HKOJIOTUUECKOM MUpaMUIbl SHEPTHH ), TunoTe3sl (runoresa «mupa PHK» V. I'unbepra);

YMEHHME BIJIAJ€Th OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHMS, HCIOIb3YEMbIMU B
OMOJIOTUYECKUX MCCIEAOBAHUSAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMMCAHHE, W3MEpPEHUE,
HaOJr0IeHNe, YKCIEPUMEHT), CIIOCO0aMU BBISBJICHHUS M OLIEHKH aHTPOINOICHHBIX M3MEHEHUIl B
IIPUPOJIE;

YMEHHME BBIACNATh CYLIECTBEHHbIE NPU3HAKU: BUAOB, OMOIre€OLEHO30B, AKOCHUCTEM U
Oouocdepsl, CTAOMIM3UPYIONIETO, ABMIXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOrO OTOOopa,
JIONATPUYECKOTO U CUMITATPUUYECKOTO BHJI000pA30BaHUs, BIUSHUS JIBWKYIIUX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJISALUHN, TPUCIOCOOTCHHOCTH OPraHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIOLUH, KPYTOBOPOTA BELIECTB M MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHME YCTaHABIMBaTh B3aHMMOCBA3M MEXAY IMPOLIECCaMU SBOJIIONHH, JABMKYILIUMU
CHJIaMH aHTPOIOTreHe3a, KOMIIOHEHTAaMH Pa3IMYHBIX YKOCUCTEM U MPUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIEC TPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BHI0B
K cpene oOuTaHusi, aOMOTHUYECKUX M OMOTHMYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3El
OpPraHU3MOB B COOOIECTBAX, AaHTPOIMOI€HHBIX U3MEHEHHH B 9KOCHCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBAa pOJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKHX TpYII,



B3aMIMOCBSI3M OPTaHM3MOB WM CpeAbl OOWTaHUs, €AMHCTBA YEIOBEUECKUX pac, HEOOXOTUMOCTHU
COXpaHEHHUsST MHOT000pa3us BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHMS MPUPOILI U
YeJI0BEUYECTBA;

YMEHHUE peliaTh OWOJIOTUYECKHE 3aJa4yH, BBISIBISATH MPUYUHHO-CICICTBCHHBIC CBSI3U
MEXKIYy HCCIICyeMbIMH OHWOJOTHYECKUMH TIPOIECCAMU U SIBJICHUSMHU, JEJIaTh BBIBOIBI U
MIPOTHO3bI HA OCHOBAHHH TTOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOIHATH JIAOOPATOPHBIE M TPAKTHYECKUE padOThI, COONIIOIATh MpaBHiIa TPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HUX DKCIHEPUMEHTATBHBIMU CPEIACTBAMH,
bopMynupys 1eNb UCCIIeT0BaHNS, aHATM3UPOBATH MMOJIYICHHBIC PE3YJIbTATHI U JIENIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIEIOBATEIbCKOW paboTe 1Mo OMOJIOTHH, 3KOJIOTHU U
MEIUIMHE, MPOBOJAMMOM Ha 0a3e NIKOJBHBIX HAyYHBIX OONIECTB, U MyOJIMYHO MPEICTABISATH
MOJTyYEHHBIC PE3YJbTAThl HA YYCHUYECKUX KOH(PEPCHIINSX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUHM O TMPOUCXOKIACHUM KHU3HU, UEIOBEKA U
YEeJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBHSIX W CIIOCO0AaX MPENOTBPAIICHHS TII00aTbHBIX
U3MEHEHUH B Guocdepe;

YMEHHUE OCYLIECTBISATh OCO3HAHHBIN BBIOOP Oyaymei mpoheCCHOHAIBHOM JIeSITeIbHOCTH B
obnmactT  OWOJIOTHMH, O3KOJOTHH, TPUPOIOIOIB30BAHUS, MEIAWIMHBI, OWOTEXHOJOTHH,
MICUXOJIOTHH, BETEPHHAPUH, CEIHCKOTO XO3SHCTBA, IMUIICBOW IMPOMBIIIJICHHOCTH, YTIyOIsTh
NIO3HABATENIbHBI WHTEPEC, HANPABICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH
npodeccud M TPOJOJDKCHUE OHOJIOrMYeCKOro o00pa3oBaHMsT B OPraHU3AIUSAX CPEIHEro
MPO(ECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HaumenoBanue pa3aesioB 1 TEM IIPOrpamMmMmabl

KoaudecTBO 9acoB

Bcero

KonTpoabubie IlpakTuueckue

DJIeKTpOoHHbIe (LM (poBbIE)
o0pa3oBaTe/IbHbIEe PecypChl

padoThI padoThI
1 buonorus xak Hayka 1
2 JKuBbIe cCTEMBI M X U3y4YEHHUE 2
3 buonorus knerku 2 0.5
4 XUMHYecKash OpraHu3aIusl KICTKH 7 1
5) Crpoenne U QyHKIIUH KICTKH 6 2
6 OOMeEH BeIIeCTB U NMPEBPAIEHUE SHEPTUU B 5 1
KJIETKE bubmuorexa [JOK
7 HacnencTeennas uHpopmaliys v peainsanus eé 5 05 EE[E[DS/// /s n(:.he:;f_o.ru/ 71413368
oI " Iléction.edu.ru/).
8 JKU3HEHHBIN UK KIETKU 3 1 f]f[)t Jlebio ru/
9 Ctpoenue u GyHKIIH OpraHU3MOB 10 1.5 http://bio.1september.ru/urok/
10 Pa3sMHOkeHHME U pa3BUTHE OPraHU3MOB ) 1.5 http://djvu-inf.narod.ru/
1 I'eHeTHKa — HayKa O HACJICICTBEHHOCTH U ) 05 http://biology.ru/index.php
W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH 5 0,5
13 3aKOHOMEPHOCTH W3MEHYHUBOCTH 5 1
14 I'enetuka yenoBeka 1 0.5
15 Cenekiusi opraHU3MOB 2 1
16 buortexHonorust u cuHTETHYECKAsE OMOTIOTHUS 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 64 0 12,5



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoTshI

1 3aposkJeHe U pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
Maxkpo3Boitous U €€ pe3yabTaThl 6

4 [IpoucxoxaeHe U pa3BUTHE KU3HH HA 15 15
3emuite bubnuorexa [JOK

5 IIponcxoxxaeHue 4enoBexa — 10 1 :gps::/lllsrzhegcs):)_o.ru/7f4l3368
ATTPOTIOTEHES collection.edu.ru/).
DKOJIOTUsl — HayKa O B3aUMOOTHOIIICHUSX http://ebio.ru/

6 OpraHu3MOB U f—IaI[Opl"EiHI/ISMeHHBIX CHUCTEM 3 0.5 htto://bio. Lseptember.ru/urok/
© OKPYAIOTICH CpeAoH http://djvu-inf.narod.ru/

7 Opranusmel U cpeia 0OUTaHus 1.5 http://biology.ru/index.php

8 DKoJ0Tusl BUJOB U MOIMYJISIIIUMA 0.5

9 ?;(C()TJ:;FS;I coo011ecTB. DKOJOTHUECKUE 12 05

10 buocdepa — rinobanbHas s3kocucTemMa

11 YenoBek U OKpyXkarouas cpeia

OBIIEE KOJIMYECTBO YACOB I10 102 0 75

[TPOT'PAMME



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1.B.C.PoxnoB. TemaTrueckuii 1 UTOroBbIid KOHTPOJIb. COOPHUK MPOBEPOUHBIX PAOOT.
buonorus. 10 kinacc. Mocksa 2014r.

3. O.I1.dynkuna. buonorus 6-11 xnaccel. [IpoBepouHble TeCThI, pa3HOYPOBHEBBIE 3aaHMUS.
Bousrorpan: Yuutens, 2012r

4. H.A.bornanoB. KonTposibHO-u3MeputennbHble MmaTepuaibl. buonorus 10 kiace. ®I'OC.
Mocksa. Bako, 2016r.

5. A.A Kupunenko. buonorus. Paznen «39Bostonins oprann4eckoro Mupay. Teopus,
TPEHUPOBOUHBIE 3a1aHus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «I'eneruxa». Bece Tunsl 3anau. TpeHnpoBouHast
terpanp. Jlernon, 2016r

7. C.1.Konecuukos. buonorus. Paznen «9konorus». Teopus, TpEeHUPOBOUHBIE 3aJaHMUSL.
Jlernon, 2016r.

8. B.C.PoxioB. Temaruueckuil 1 UTOroBbIi KOHTPOJIb. COOPHUK MPOBEPOUYHBIX PaloT.
buonorus. 11 knacc. Mocksa 2014r.

[IBenoB. buonorus. O6mas 6uosorus 10-11 kimaccel. Mockga. Jlpoga.2012r.

10. H.A.bornanos KonrponbHo-usmepurenbHble Marepuansl. buosiorus 11 knace. @I'OC.
Mocksa. Bako, 2016r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

1. «Eaunas xomtexkuus LHupposeix OGpazoBatenbHbix Pecypcosy» (Habop udpoBbIxX
pecypcoB k yueOnukam nuauu B.B. TTaceunuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce paboTsl, Ha OCHOBe
KOTOpBIX CO3/1aH caiiT, OblIM onyOIrKoBaHbl B ra3ete "buonorus". ABTopamu caiita

npoenaHa 6oJpinast paboTa 1o CHCTEMaTU3UPOBAHUIO Ta3eTHBIX CTaTeH ¢ y4ETOM
LIKOJIbHOM yueOHOM nmporpaMmsl o npeamety "buonorus”.

http://ebio.ru/ - Dnexrponnsiii yueOHuK «buonorusy». CoaepKuT Bce pa3aeibl
Ouonoruu: OOTaHHUKY, 300JI0THIO, aHATOMHIO ¥ (PU3MOJIOTHIO YeIOBEKa, OCHOBBI

|~

IIUTOJIOTHH ¥ TeHETHKH, SBOJIIOIIOHHYIO TEOPUIO M SKOJIOTHIO. MOXKET OBITh
PEKOMEH/IOBAH y4YaIUMCs JJIsl CAMOCTOSITEIbHON paOOTBHI.
8. http://djvu-inf.narod.ru/ - snexTponHas Gubnmoreka

http://biology.ru/index.php - Caiir siBnsiercst IHTepHET — Bepcuel yueOHOTo Kypca Ha
koMmakT-aucke "Otkpeitas buonorus".



http://school-collection.edu.ru/
http://bio.1september.ru/urok/
http://ebio.ru/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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