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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yuebnomy mnpenmetry "buonorus" (manee - Ouonorusi) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit denepanun»,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHoOro mnpeamera «buornorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYueOubiii npeamer «buonorus» yrayonénnoro ypoBHs usyuenus (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB NpeIMeTHOU oOnactu «EcTrecTBeHHO-
HayuHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABISIOTCS CIOCOOOM
muddepennmanu  00y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpuU3BaHbl 00ECHeYUTh MPEEeMCTBEHHOCTh MEXJY OCHOBHBIM OOIIMM, CPEIHHUM
o01uMM, cpeJHUM NpodecCUOHANBHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH ObITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIIeHHE O00pa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBA3aHHBIX C MpodopueHTanuen o0y4aroumxcss U CTUMYJIUPOBAaHUEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBS3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOnomy npenmery "buonorus" ga€t npeacraBieHue o 1HeIu
U 3a/1auyax M3y4deHus yuyeOHoro npeamera «buonorus» Ha yriiyOJI€HHOM YypOBHE,
onpejeNnsieT o00s3arenbHOoe (MHBapUMAHTHOE) TIPEIIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpHpOBaHHE TIO pa3jieliaM UM TeMaM, paclpelesieHue Mo Kiaccam,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh W3YUYEHUs y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBsI3€d, JIOTUKH YYeOHOro mpoIliecca,
BO3PAaCTHBIX OCOOCHHOCTEW oOydaromuxcs. B mporpamme 1o Ouosioruu
peanu30BaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIMlPaBJICHHOCTh HA  TMOCJEAYIONIee pPa3BUTHE  OWOJOTHYECKUX  3HAHUM,
OpUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIICHUS, MPEACTABICHUN O 370pOBOM oOpa3e >KWU3HH, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIIECHUS K OKpyKarolledl mnpupoaHoil cpeae. B
mporpaMme Mo OWOJOTMM TaKKe IMOKa3aHbl BO3MOKHOCTH YYEOHOTO mpeamera
«buonmorus» B peamuzammu TpeboBanuit PI'OC COO kK TUTAHHPYEMBIM
JUYHOCTHBIM, METANpEeJIMETHBIM W TPEIMETHBIM pe3yibTaTaM OOy4YeHHsS U B
dbopMHUpPOBAaHWUM  OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEILHOW  JIEATEILHOCTH
OoOydJarommXxcs IO OCBOCHHUIO COJIEPKaHUS OMOJOTHYECKOTO 00pa3oBaHHS Ha
YpOBHE CpeaHero o0miero 0opa3oBaHus.

VYuebnsbiil npenmer «buonorus» Ha ypoBHE CpeaHEro oOiero oopa3oBaHUs
3aBepliaeT Ouosiornyeckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha
pacuiupeHue U yriyOJeHue 3HAHUM oOydYarolmuxcs O >KMBOM MPUPOJE, OCHOBAX



MOJIEKYJIIPHOM M KIJIETOYHOW OHOJNOrMHM, 3MOPHOJIOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

Wzyuyenne yueOHoro mpenmera «buonorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTUPOBAHO HA IOATrOTOBKY OOYy4YalOIIMXCS K IOCIEAYIOIIEMY IOJIYYEHUIO
Ouonornyeckoro  oOpa3oBaHMs B By3aXx M OpraHM3alusX  CpPEIHEro
npogeccuoHanbHOro 00pa3zoBaHus. OCHOBY €ro COAEpPkKaHMsI COCTABISAET CUCTEMA
OMONOTMYECKUX  3HAHWW, TMONYYCHHBIX TPU HU3YYCHHH  OO0yYaIOUIMMHUCS
COOTBETCTBYIOLUX CUCTEMATUYECKUX Pa3eyIoB OMOJIOTMU HA YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4arOT pa3Buthe. Tak,
pacuiupeHbl W YriayOJeHbl OHOJIOTHYECKHE 3HAHUSA O PACTCHHSX, XHUBOTHBIX,
rpubax, OakTepusX, OpraHM3ME UYeIOBeKa, OOIUX 3aKOHOMEPHOCTSX >KH3HH,
JOTIOJIHUTENIFHO BKITIOYCHBI OMOIOTHYECKUE CBEICHUS MPUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BeIOOpa mpodeccun. Bo3moxkHa Takke WHTETparusi OMOIOTHYECKHX 3HAHHUA C
COOTBETCTBYIOIIUMHU 3HAHUSMH, IOJYYCHHBIMH OOYYAIONIUMUCS TPH H3yYCHUH
Gu3nKH, XUMUH, Teorpadui U MAaTEeMaTHKH.

CtpykTypa mporpammbl 1o ydeOHOMYy mnpenmery "buonorus" otpaxaet
CUCTEMHO-YPOBHEBBIM M DBOJIOIMOHHBIA MOAXOAbl K M3yUYECHHUIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl )KUBBIX
CUCTEM Pa3HOTO YPOBHs OpraHU3allMM, BOJIIOLMY OPraHM4eCKOro Mrupa Ha 3eMiie,
COXpaHEHHusi OMOJIOrMYecKoro pasHooOpasus IutaHeTtel. Tak, B 10 Kkiacce
U3y4aroTCs OCHOBBI MOJIEKYJIIPHOM M KIJIETOYHOM OHOJIOrMu, 3MOpPHOJIOTHUH U
OMOJIOTMM Pa3BUTHUS,, TEHETUKU M CEJIEKIUH, OMOTEXHOJIOTMM U CHUHTETUYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYaroIIUXCs IO OOTaHWKE, 300JIOTHH,
aHatoMuu, (Qusnonoruu uenoBeka. B 11 kmacce u3y4aroTCsl 3BOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOubiii  npeamer  «buonorus»  mpuszBaH ~ 00ECIEYUTh  OCBOEHHUE
oOy4JarommuMHCs OMOJOTHYECKUX TEOPUN M 3aKOHOB, WICH, MPUHITUIIOB U MPABUJI,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTO00Opa3WH M OCOOCHHOCTAX KIETKH, OpTaHW3Ma, TOIYJISIIHH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX JOCTHXKCHHSIX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAAHBIX aCTeKTaxX OMOJorndecKux 3HaHui. s
pa3BUTHS U TOIJCPKAHMUS HHTEpeca OOy4arolmuxcsi K OWOJIOTUM Hapsiay Co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUHM MPOrpaMMbl
Mo OMOJIOTHH TIPEITYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHUS W Pa3BUTHS
TOM WM WHOW 001acTu OWOJNOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
Y4E€HBIX B PELICHUE BaXKHEHUIIIMX OMOJIOTMYECKUX U HKOJIOTHUECKUX TPOOIIEM.

Henpb uzyuenus yueoHoro npeameta «buosiorusi» Ha yriy0in€éHHOM ypOBHE —
OBJIaJicHUE  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3alMy SKUBBIX CHCTEM pa3HOr0 paHra ¢ MNpUOOPETeHHE YMEHH
UCIIOJIb30BaTh 3TU 3HAHUS B (DOPMUPOBAHUM MHTEpECa K ONpeAeiIEHHON 001acTu
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po(ecCUOHaNbHON N1€ATENbHOCTH, CBSI3aHHOM C OWOJIOrHeil, Wiau K BBIOOpPY
y4eOHOr0 3aBeACHUS JIJIsl IPOJAOTIKEHUSI OMOJIOTUYeCKOro o0pa3oBaHuUs.

Joctrxenue uenu uU3ydeHuss ydeOHoro unpenmera «buonorus» Ha
YIIIyOJIEHHOM YpOBHE 00€CIIEUNBAETCS PELICHUEM CIIEAYIOIUX 3a1ay:

OCBOCHHUE OOYYAIOIMUMUCS CUCTEMbI OUOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHIIEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUJIaX, COCTABIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOCHHMH, MHOTO00Opa3Wh U OCOOEHHOCTSAX OHMOJIOTHYECKHX CHUCTeM (KJIeTKa,
OpraHu3M, MOMYJIAIus, BUA, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUSIX
Y COBPEMEHHBIX UCCJIEOBAaHUAX B OUOJIOTUH;

O3HAaKOMJIEHHE OOYYarolMXCAd C METOJaMU I[O3HAHUS >KUBOW MPUPOIBI:
UCCJIEIOBATEIbCKUMH  METOAaMU  OMOJOTMYECKMX HayK (MOJIEKYJISpHOM W
KJIETOYHON OHOJOTHMH, HMOPHUOJIOTMU U OHOJOTUM PA3BUTHS, TEHETUKH W
CEeJNICKIIUU, OWOTEXHOJOTUM M CHUHTETUYECKOM OHOJIOTMM, MajJeOHTOJIOIHUH,
HKOJIOTMHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJACHUS  OMOJIOTHYECKUX
UCClIeZIOBaHUN B Jlabopatopuu U B Ipuponae (HaOnrofeHHEe, H3MEPEHUE,
AKCHEPUMEHT, MOJECIIMPOBAHHUE);

OBJIAJICHUE OOYYAIOUIUMHUCS YMCHHUSMH: CaMOCTOSTEIBHO  HaXOIHUTh,
aHAJIM3UPOBATh M HCIIOJB30BaTh OHMOJIOTHYECKYI0 HH(POPMAIIHUIO; ITOJIb30BaThCS
OMOJIOTUYCCKON TEPMUHOJIOTHEH W CHUMBOJIMKOHM; YCTaHaBIWBATh CBS3b MEXKIY
pa3BUTHEM OHWOJIOTHM ¥  COIMAIBHO-3KOHOMHUYECKHUMH M  JKOJOTHYCCKUMHU
npo0JieMaMH YeJIOBEUECTBA; OICHUWBATH ITOCIICJICTBUS CBOCH JCATCIBHOCTH IIO
OTHOIIICHUIO K OKPYXKAIOIICH MPHPOJIHOW Cpelie, COOCTBCHHOMY 3J0POBBIO H
3MI0POBBIO  OKPYKAIOIIUX  JIIOJel; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBAaHUM, MPaBUJa TTOBEICHHUS B MPUPOJAC H
obecrieueHus1 OE30MaCHOCTH COOCTBEHHOW JKM3HEACATEILHOCTH B YpPE3BBIYAHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOIO  XapakKTepa, XapaKTephu30BaTh
COBpPEMEHHBIC HayIHBIC OTKPBITHS B 00J1acTH OMOJIOTHH;

pa3BHUTHE Y 00YYAIONINXCS MHTEIJIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
B TMpoOIecCCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMU W COBPEMEHHBIMH
WCCJICIOBAHUSIMU B OHWOJIOTHH, DEIIaeMbIMU €10 MpPOOJIeMaMH, METOJI0JIOTHEH
OMOIOrMYECKOTO WCCIIeIOBAHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAaHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOIIECCOB;

BOCIIUTAHHE y OOYYAOUIUXCSl IEHHOCTHOTO OTHOILIECHHS K >KMBOUM MPUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SABJICHUAM; (OPMHUPOBAHUE FKOJIOTHUYECKOMH,
FEHETUYECKOW TPaMOTHOCTH, OOIIEel KyJIbTyphl TIOBEJICHHUS B MPHUPOJE;
VMHTETPALIMU €CTECTBEHHO-HAYYHbIX 3HAHUN;



npuobpeTeHre  OOy4alOUIMMHCS ~ KOMIIETEHTHOCTH B paIlMOHaJIbHOM
MIPUPOJIONOIB30BaHNU (COOJIIOICHUE TpaBUJl TOBEJIECHHUS B MPUPOJIC, OXPaHbI
BUJIOB, IKOCUCTEM, OHOC(hEpBI), COXpaHEHUU COOCTBEHHOIO 370POBbSI U 3/10POBbS
OKpYyXKaromux Jojeid  (coOmromeHuss Mep NOpouIakTUKu — 3a00JeBaHUM,
oOecrieueHrne O€30MAaCHOCTU KU3HEACITETPHOCTH B YPE3BBIYAWHBIX CHUTYAIUSIX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIIOJIb30BAHHMS
OMOJOrMYECKUX 3HAHUN U YMEHUH B TOBCEIHEBHOM KU3HU;

COo3JaHue  yCIOBUWA i1 OCO3HAaHHOTO  BbIOOpa  OOy4arolUMUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieaymomeMy npodecCHOHATbHOMY CaMOONpPENENeHNI0, B COOTBETCTBUU C
UHAUBUAYaTbHBIMU MHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO61iee 4McIO 4acoB, OTBEACHHBIX HA M3yuyeHUE OWOJIOTMH Ha YriayOJIeHHOM
YpOBHE cpeqiHero oduiero oopa3zoBanusi, coctaiseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 gyaca B Henelno).

OT6op opraHu3anMOHHBIX (OPM, METOJOB U CPEACTB OOyUCHHS OHUOJIOTUH
OCYIIECTBIIIETCS ¢ y4€TOM cHenu(uKu ero cojaep>kaHusi U HANpPaBIECHHOCTH Ha
OpOJOJKEHHE OMOJOrMYEeCKOro Oo0pa3oBaHUs B OpraHU3alUSgX CPEIHEro
npodeccuOHaIBLHOTO U BBICIIET0 00pa30BaHUs.

O0s3aTenbHBIM yCIOBUEM MPU 00yUYeHUN OMOJIOTUU Ha YTIIyOJIEHHOM YPOBHE
ABIIIETCS TIPOBEJEHUE JTaOOpaTOPHBIX U TMpaKTUUeCKuX pador. Takxke ydacTue
0oOy4JaromuXxcs B BBIOJHEHUH MPOEKTHBIX U y4eOHO-UCCIIeN0BAaTEIbCKUX PaboT,
TEMAaTHKa KOTOPBIX  OMNpEAEeNseTcd YYUTEIEM HAa OCHOBE HMEIOLIUXCS
MaTepUaJIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJAHBIX YCIOBUM.

COJEP XAHME OBYYEHUA
10 KIJIACC

CoaepxaHue MporpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyaapcTBeHHou utoroBoit arrectauuu (I'NMA).

Tema 1. buoJsiorusi Kak Hayka

CoBpeMeHHas OMOJIOTUs — KOMIUIEKCHas Hayka. KpaTkast HCTOpHsS pa3BUTHS
Owonoruu.  buomorudyeckue  HAyKM M HM3ydaeMble ~ MMH  MPOOJIEMBI.
dyHaaMeHTaabHbIe, MPHUKIAJAHBIC W IOMCKOBBIC HAay4YHbIE HCCIACAOBAHHS B
OHOJIOTHH.

3HaueHue OUoIoruu B (HOPMUPOBAHUM COBPEMEHHOUN €CTECTBEHHO-HAYYHOMU
kaptunbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosnoruei. 3HaueHUEe OWONOTUU B
MPAKTUYECKON JICSITEIbHOCTH YEeJOBEKAa: MEIUIMHE, CEIbCKOM XO35UCTBE,
MIPOMBIILJIEHHOCTH, OXPaHE MPUPOJIBI.



JdemoHcTpanumn

Hoptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun,
VY. I'apseii, I'. Mengens, B. 1. Bepuaackui, U. II. [laBnos, U. . Meunukos, H.
. Basunos, H. B. Tumodeer-Pecorckuii, JIx. Yorcon, ®@. Kpuxk, /. K. benses.

Tabaumpt u cxembl: «CBsA3b OMONOTUU C JIPYTHMH Haykamu», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEeMBbI U UX U3yUYeHHE

KuBple cuUCTEeMBI Kak npeamMeT HU3YUYCHUA ouosiornu. CBONMCTBAa KHMBBIX
CUCTCM: CIAMHCTBO XHUMHYCCKOIO COCTaBa, MOUCKPCTHOCTL W NLCJIOCTHOCTD,
CIOKHOCTb MW YHOPAAOUYCHHOCTb CTPYKTYPBI, OTKPBITOCTH, CaAMOOPTaHU3aluA,
CaMOBOCIIPOU3BCACHUC, PA3APAKUMOCTb, UIBMCHYNBOCTb, POCT U PA3BUTHUC.

YPOBHM OpraHM3alii >KMBBIX CHCTEM: MOJICKYJIAPHBIH, KJICTOYHBIMH,
TKaHEBBIH, OpraHU3MCHHBIH, MOMYJISAIIMOHHO-BUI0OBOM, KOCUCTEMHBIN
(buoreoneHoTuyeckuii), OuochepHsuiii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHBIC TpHU3HAKH >XWBOTO. JKHW3HB Kak ¢opMa CyIIecTBOBAHHS
MaTepuu. Hayku, nzydaronue >KuBble CUCTEMBI Ha Pa3HBIX YPOBHSIX OpTaHH3AIIHH.

N3ydenne xuBBIX cucTeM. MeTonbl Ouosiorudyeckoi Hayku. HabmroneHwue,
U3MEpPEHHE, IKCIIEPUMEHT, CUCTEMAaTH3alusl, MeTaaHaiu3. [loHsTHE O 3aBUCUMOI U
He3aBUCUMOW mniepeMeHHOM. IlmanupoBanme »skcriepumenTta. IlocTaHoBKa W
npoBepka runote3. Hynesas rumores3a. [loHsTHE BBHIOOPKU U €€ TOCTOBEPHOCTD.
Pa36poc B Ouonornueckux JmaHHbIX. OIleHKa JTOCTOBEPHOCTH IOJYUYEHHBIX
pe3yiabTaToB. [IpUUMHBI UCKaXEHHUs PE3yJbTaTOB JKcrepumeHTta. lloHsTue
CTATUCTUYECKOI'O TECTA.

JdeMoHCTpamuu

Tabmuiel u cxembl: «OCHOBHBIE TpPH3HAKU KU3HW», «buonorndeckue
cucteMbl», «CBOHCTBa >KMBOM Marepum», «YPOBHUM OpraHU3alUU KUBOU
npupoibl», «CTpoeHue KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «bworeonenos», «buochepa», «Metoms
W3y4YEHUS )KUBOU MPUPOBI».

OoGopynoBanue:  jmabopaTopHOe  OOOpyAOBaHHWE  [JII  TPOBEICHUS
HaOJII0ICHUI, H3MEPESHHM, SKCIIEPUMCHTOB.

IIpakTuyeckass padora «lcronp30BaHME pPaA3IMYHBIX METOAOB NPHU
W3YUYCHUH JKUBBIX CUCTEM.

Tema 3. buosiorus Kjierku



Knerka — cTpykTypHO-QYHKIMOHaIbHAS eauHULA >kuBoro. Hcropus
OoTKpbITUS KieTKH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. I1IBaHH,
M. llneitnen, P.BupxoB). OcCHOBHbIE MOJOXKEHUS COBPEMEHHOM KIETOYHON
TEOPUH.

Metoasl  MOJNEKYJSIPHOM W KJIETOYHOM  OWUOJOTUMU:  MHUKPOCKOIMS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, IuDPepeHIHranTbHoe
HEeHTpU(YTUpPOBaHUE, KYJIbTHBHUPOBAHUE KIETOK. H3yuenue ¢uxcuposannvix
K1emokK. DIEeKTpoHHass MUKpockonus. Koughoxanvuas muxpockonus. Bumanvnoe
(npusicusneHHoe) usyieHue Kiemox.

JdemoHcTpanumn

IMoptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. Ilneiinen, P. Bupxos, K.
M. bap.

Ta6JII/IIIBI 1 cxeMbl: «CBeTOBOM MUKPOCKOID», ((SJIGKTPOHHLIﬁ MUKPOCKOID»,
«I/ICTOpI/IH PasBUTHUA MCTOA0OB MUKPOCKOITUN)).

OO6opylioBaHKEe: CBETOBOW MMKPOCKOI, MHKpPOIMpenapaTrbl PAacTUTEIbHBIX,
KUBOTHBIX U OaKT€pHAJIbHBIX KIJIETOK.

IpakTnueckas pad6ora «VI3ydyeHne METOAOB KIETOUHOUW OHOIOTUU
(xpomatorpadus, anektpodopes, auddepeHIHAIBPHOS LEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIETKH

XUMHYECKU COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMUKPOIIEMEHTHI.
Boga u e€ ponb Kak pacTBOpPUTENS, pearcHTa, y4yacThe B CTPYKTYPUPOBaHUU
KJIETKH, TEIUIOperynanuu. MuHepalbHbIe BEIIecTBa KIETKH, UX OHOJOTrHYecKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BelleCTBa KIETKU. buonornuyeckue mnoiauMmepsl. benku.
AMUHOKHUCTIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekyinbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUIHAas CBsA3b. BTopuuHas, TpeTWyHas, 4YEeTBEPTUYHAA
cTpyktypsl. Jlenatypamms. CgoiictBa OenkoB. Kmaccudukanus  OenKos.
buonornueckue Qpynkuuu 0enkoB. [Ipuonsi.

YrneBopl. MoHocaxapubl, JAcaxapuisl, OJINTOCAXaPHU/IbI 151
nonmcaxapunpl. OOmmiA miIaH CTpoeHHs W (U3UKO-XMMHYECKHE CBOMCTBA
yrieBosioB. buonornyeckre GyHKIMU yTriI€BOI0B.

Jlunuael.  T'mapodunbHO-runpodoOHBIE  cBoiicTBa.  Kiaccudukanus
munuaoB. Tpurnuuepunbl, ¢Gochoaunuasl, BOCKUA, cTepouabl. buosorudeckue



¢yakuun nunuaoB. OOmue cBoiicTBa OMONOrMYECKUX MeMOpaH — TEKYy4ecTb,
CIIOCOOHOCTH K CAMO3aMbIKaHUIO, IOJYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunnun kommuiementapuoctd. I[IpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. Mectonaxoxaenue u ouonorndeckue ¢pyukiuu JJHK.
Buae PHK. ®yukuun PHK B kietke.

Crpoenne Monexkynsl AT®. Makpospruyeckue casu B Moiekyine ATO.
buonornueckne ¢pynkimm AT®. BoccTaHOBNEHHBIE TEPEHOCUUKH, UX (QYHKITUH B
kinetke. [pyeue muyxneosuompugocpamer (HTD). CexBenupopanue JIHK.
Memoowvi eenomukuy, MpancKpUNMoOMuKu, NPoOmMeoMuKHu.

CrtpykTypHas Ouosiorusi: OMOXuMUYecKkue nu OMoPU3NYECKUe UCCIEAOBAHUS
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoliekyl. Mooeruposanue
CcmMpyKmypuvl u QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKY U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuun

[oprpetsr: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

JuarpaMMBl: «PaCHpe,IIGJIGHI/IG XHAMHYECKUX DJIEMEHTOB B HEXKHBOU
IMpupoacH», «PaCHpeIleJICHI/IC XUMHYECKHUX 3JIEMEHTOB B )KHBOM IMpupoacCH.

Tabnuiel u cxembl: «llepuonnueckas TaOiauIla XUMUYECKUX DIEMEHTOBY,
«CTpoeHue MOJEKyNbl BOJbD», «BemiectBa B cocTaBe opraHu3MoBy», «CTpoeHue
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIb», «CTpOeHHE MOJEKYI
yraeBoJioB», «CTpoeHue MOJEKyl JunuaoB», «HyKIenHOBbIE KHUCIOTHDY,
«Ctpoenue Monekysibl ATDO».

OO6opyoBaHue: XUMUYeCKas 1Mocyia 1 000pyJ0BaHUE.

JladopaTopHas padora «O0HapykeHHEe O0ETKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKum».

JlaGopatopHass  pabdora  «lccnegoBaHue — HYKIECHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue u QyHKIUM KJIETKH

Tunel KJIETOK: JyKapuoTUYeCKas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHAIbHBIE 00Pa30BaHUS KIIETKHU.



Crpoenue mnpokapuoTuyecko kieTku. KietouHnas creHka Oaktepuil u
apXxeu. OcobenHoctu CTpO€HHUsI  reTepoTpoHO  H aBTOTPO(HOI
MPOKAPUOTUYECKUX KIETOK. MECTO U pOJib IPOKAPUOT B OMOLIEHO3aX.

Crtpoenue u (GyHKIMOHUPOBAHUE 3YKapHOTUYECKON KJIETKU.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (MEPBUYHBIA W BTOPUYHBIN
akTuBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJIMEeBOI0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuro3. Jk3ouuro3. Knerouynas
creHka. CTpykTypa u QyHKIMH KIETOYHOU CTEHKH pacTeHUi, rpuboB.

[utomna3ma. [luto30mab. [{uTockenet. JABuxkenue nurormia3mMbl. Opranouibl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKHU: DHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUIUU. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OPraHoOMA0B KIeTKU. CTpOoeHHE TPaHYJISPHOTO PETUKYIyMma.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunre3 pacTBopUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
perukynyM. CekperopHas pynkuus ammapara ['omsmku. Moougurkayus denxos 6
annapame [onvoxncu. Copmuposka benxkos 6 annapame Ionvoxcu. TpaHcmopt
BEIIECTB B KJIeTKe. Bakyoiun pacTuTenbHbIX KieToK. Kietounsiit cok. Typrop.

[lonyaBTOHOMHBIE ~ OPTaHOWIBl  KJIETKH: MHUTOXOHIAPUHM,  IUIACTHUJIBI.
IIpoucxooicoenue mumoxonopuii u nracmuo. Cumoduoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). CtpoeHnne W (YHKIIMM MUTOXOHJPUM W TutacTuia. llepBuuHbie,
BTOPUYHBIE W  CJIOXKHBIE  IJIACTUABI  (DOTOCHHTE3UPYIOIMX  IYKAPHOT.
XJIOpOIUIACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranouasl kinetku CTpoeHue U GyHKIIMH HEMEeMOpaHHBIX
OpraHoOUJI0B KIICTKH. Pu6ocomsl. IIpomesxcymounvle Qunramenmol.
MuxkpodunameHTol. Axkmunosvie Muxkpoguiamenmol. MBIIIEYHBIE  KICTKH.
Axmunosvie KOMNOHEHMbl HeMbluleyHblX Kilemok. MukpoTpyoouku. KieTouHbIi
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pEeCcHUYEK. MUKPOTpyOOUKHU
nuTomiasMel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpoQuUIaMeHMamu u
muxpompybdouxamu. Momopnoie 6enxu.

SAnpo. ObGonouka sigpa, XpOMaTHH, KapuoIIa3Ma, SAPHIIIKH, UX CTPOCHUE H
bynakiuu. SAnepHeiit 0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpoMOCOM B wuHTep(azHOM sape. Idyxpomamur u cemepoxpomamur. benkn
XpOMaTUHA — THUCTOHBI. JJumamuka s0epHou o6onouku 6 mumo3se. SoepHbiii
Mpaucnopm.

Knerounsie Bximtouenusi. CpaBHUTENbHASI XapaKTEPUCTUKA KIETOK DYKApUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).
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JdemoHcTpanumn
IMoptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuel u cxembl: «CTpoeHHE SYKapUOTHYECKOW KieTKn», «CTpoeHue
KUBOTHOM  KiIeTkW», «CTpoeHne  pacTUTENbHOM  KIeTKW», «CTpoeHue
MHUTOXOHJIpUNY, «Sapo», «CTpoeHne NPOKaApUOTUYECKON KIETKH.

OO6opylioBaHHEe: CBETOBOM MMKPOCKOI, MHKpPOIpenapaTrbl PAaCTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpEnapaThl 0aKTepuaIbHbIX KIETOK.

JlaGopatopHass pabGora «l3yueHue CTpOEHHsI KIETOK Ppa3IUYHbIX
OpraHU3MOBY.

IMpakTuueckas padora «/3yueHue cBOMCTB KIETOYHON MEMOpPaHbD.

ﬂﬂﬁOpﬂTOpHaﬂ paﬁoTa «HCCJ’IGHOB&HHG IJi1adMoJin3a M ACIIJIa3dMOJIM3a B
PACTUTCIBHBIX KIICTKAX.

IIpakTuyeckass padora  «l3yyeHune  ABWKEHUS  LUTONJIA3Mbl B
PACTUTENBHBIX KIIETKaX).

Tema 6. OOMeH BellecTB M NMPeBPAllleHUE JHEPTUH B KJIeTKE

AccUMUNISIIUA U JUCCUMUJISIIUMSA — JBE CTOPOHBI MeTabonu3ma. TuIibl
oOMeHa BemIecTB: aBTOTPO(PHBIA M TeTepoTpodHbIN. YyacTHe KuUCIOopoda B
OOMEHHBIX TMpoIEeccax. JHEPreTUYeckoe oOecreueHne KIETKU: TpeBpaIieHue
AT® B oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapaKTep PEaKIUi KICTOYHOTO
Merabonmm3Ma. DepMeHTBl, WX CTPOCHHUE, CBOWCTBA W MEXaHWU3M JCHCTBHS.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEIKU-MHTHOMTOPHI. 3aBHCUMOCTh CKOPOCTH (HhepMEHTATUBHBIX
peakiuii OT pa3IuYHbIX (PAKTOPOB.

[lepBuuHBIA CHHTE3 OpPraHMYECKHX BEIIECTB B KieTKe. DOTOCUHTES.
AnokcueenHvlll U oKcueeHHblll omocunme3 y baxkmepuu. Ceemocobuparowue
nuSMeHmul U NUSMEHMbl peakyuoHHo20 yeumpa. Poiab XJI0opoImacToB B Mporecce
¢dorocunTe3a. CBeroBas u TeMHOBas (asbl. Pomoovixanue, Cs., Ca u CAM-munul
@omocunmesa. TlponykTuBHOCTh (hOTOCHMHTE3a. BiusHUEe pa3iudHbIX (aKkTOpOB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHuEe (OTOCHHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUITUPYIOMHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJIHBIC
OakTepuu. 3HAYEHUE XEMOCUHTE3A.
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AnaspoOHble opranu3Mbl. Bunbl Opoxenus. [IponykTbl OpoxeHUs U HUX
HCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN O0TE3HEH.

AnpoOHBIE OpraHu3MBl. Oransl DHEPreTUYECKOI0 oOMeHa.
[ToaroroButenbHbI dTam. ['THMKOIN3 — 6€CKUCIOPOAHOE PACIICIUIEHUE TITIOKO3HI.

buonorndyeckoe OKUCICHHE, WM KIIETOYHOE JIbIXaHue. PoIb MUTOXOHIpH B
nporeccax Ononorndeckoro okuciaeHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dochopunupoBanue. Inepeus membpanHo2o epaduenma npomoHos. Cunmes
AT®: paboma npomomnnoti AT®-cunma3zwi. IlpeumyiiecTBa a’dpoOHOTO MYTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanumn

IMoptpetrsr: k. [Tpuctou, K. A. Tumupszes, C. H. Bunorpaackuii,
B. A. Durensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabauiel 1 cxembl: «@OTOCUHTE3Y», « IHEpreTUYecKuii 0OMen», «brnocunres
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHHTE3Y.

O6ODVIIOB&HI/I€: CBETOBOM MUKPOCKOII, O60py,I[0BaHI/I€ JJIsT TIPUT'OTOBJICHUA
IMOCTOAHHBIX U BPpCMCHHBIX MUKPOIIPCIIAPATOB.

JlaGopatopHas pabora «l3yueHue KaTalIUTHUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGopaTtopHas padora «U3yueHue QepMEHTATUBHOTO paCIIETUICHUS
MEPOKCHIa BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX.

JlaGopaTtopHass padora «CpaBHeHue mporueccoB (OTOCHHTE3a U
XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U JBIXaAHUS».
Tema 7. HacaeacrBenHasi HHpopManus U peaau3anus €€ B KJIETKe

Peakuuu matpuuyHoro cuntesa. [I[puHIIMII KOMIUIEMEHTAPHOCTH B PEAKLMAX
MaTpUYHOTO cuHTe3a. Peannzanus HacneacTBeHHOW mHpopManuuu. ['eHeTHuecKkuit
KOJI, ero cBoucTBa. TpaHckpunuus — Matpuudblii cuHTe3 PHK. IIpunummne
TPAHCKPUIILMKU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIUICIIBHOCTh, ACUMMETPUYHOCTD.
Co3spesanue mampuunvix PHK 6 sykapuomuueckoti kniemke. Hexooupyrowue PHK.

Tpancnsinus u e€ stanbl. Yyactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnoBuss Ouocunresa Oenka. KoaupoBanme amunokucior. Ponp pubocom B
OonocuHTe3e Oenka.
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Coepemennvie npeocmasnenus o cmpoeruu 2enogs. OpraHu3ais reHomMa y
MPOKApUOT U IYKAPUOT. Perynsiuus akTMUBHOCTU I€HOB y MpokapuoT. ['mmoresa
ormepona (®. XKako0, XK. Mano). MonekynapHvlie mMexanuzmvl IKCHPeCCuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomvl 2eHos. Perymsius 0OMEHHBIX
npoleccoB B kieTke. KineTounslit romeocras.

Bupychl — HekiieTouHble (OpMBI KU3HU U 00IHraTHBIE Tapa3uTel. CTpoeHue
MPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6Oaxmepuogazos.
Obpamuas mpanckpunyus, pedepmasa, uHmepasa.

Bupychbie 3aboneBanust 4enoBeka, >kuBoTHbIX, pactenuid. CITN, COVID-
19, conmanbHble U METUIIMHCKUE MPOOJIEMBI.

buoungopmamura: unmeepayus u ananuz o6onvuiux maccusos («bigdatar)
CMPYKMYPHLIX OuoI02udeckux oannvix. Hanomexnonoeuu 6 buonocuu u meouyune.
IIpoepammupyemvie gyuxyuu d6eaxos. Cnocobvl 0ocmasKu 1eKapcma.

JdemoHcTpanuun
[Hoprpetsr: H. K. Konsuos, /1. U. iBanoBckui.

Tabmuiel u cxeMmbl: «buocunTte3 Oenkay, «I eHeTnueckuit kKoa», «Bupycei»,
«bakteprodaru.

IIpakTuyeckas padora «Co3aHne MOJIEIA BUPYCay.
Tema 8. ’Kn3zHeHHBINH HUKJ KJICTKH

Knerounsrii mnukm, ero mepwonabl W peryismus. MATepdaza u MuTo3.
Oco0eHHOCTH TIPOlIecCcoB, MpoTeKarmux B uHTEepdasze. [loaroroBka KIeTKH K
neneHuto.  IIpecuHreTnueckuid  (HOCTMUTOTHUYECKHI),  CHUHTETHUYECKUUA U
MOCTCHHTETUYECKHH (MPEMUTOTHYECKHUI) EpUObI UHTEP(A3HI.

Marpuussiii cunte3 JJHK — perummkanus. [Ipuanuner perumkanun JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHUHTE3, AaHTUIIAPAIUICIBHOCTb.
Mexanusm perukanuu JJTHK. Xpomocombl. CtpoeHue xpomocoM. Temomepsl u
TeJaoMepa3a. XPOMOCOMHBIM HA0Op KICTKH — KapuoTun. JIUIUIOWIHBIA U
rarlonIHbIA ~ HAOOpbl  XpoMocoM. ['omonoruunbie Xpomocombl. I[losoBbie
XPOMOCOMBI.

Jlenenne kiIeTKu — MUTO3. CTagud MHUTO3a W MPOUCXOJSAIIME B HHUX
npouecchl. Tumnbl muto3a. KapuokuHe3 M HUTOKUHE3. BHOJIOTHYECKOE 3HAYCHUE
MHTO3A.
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Perynsinus muToTHYecKoro nukia kietku. lIporpammupyemasi kjieTodHas
rudenp — aronTos.

Knerounoe smpo, XpoMOCOMBI, (PYHKITMOHAIIbHAS TEHOMUKA. MexaHuzmol
npoaugepayuu, oughpepenyuposku, cmaperus u eubdenu kKiemox. «L{ugposas
KliemKay — OuounHgopmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmuiel 1 cxembl: «OKU3HEHHBIN UK KIETKH», «Murtosdy», «CTpoeHue
xpomocomy, «Pernmukanus [JHK».

OO6opynioBaHue: CBETOBOM MHUKPOCKOI, MHKporpenaparsl: «MuTo3 B
KJIETKaX KOpPEIIKa JIyKa».

Jlabopatopnas  paGora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKpOTIpenaparax».

JlabopaTtopHas paGora «HaGnrogenme wmuTOo3a B KIETKaX KOHYHKA
KOpEIIKa JiyKa (Ha TOTOBBIX MUKPOTpEernapaTax)y.

Tema 9. CTpoenne u pyHKIIUM OPTraHU3MOB

buonoruueckoe pa3H006pa3He OpraHNU3MOB. OI[HOKJ'IGTOLIHBIG,
KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OPT'aHNU3MBI.

OcoOeHHOCTH  CTpOEHUST W JKU3HENEATETbHOCTH  OJTHOKJIECTOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TpHUOBbI, OJHOKIETOYHBIC
BOZOPOCIIH, Apyrue npoTucTsl. KoaoHuaabHble OpraHUu3MBl.

B3auMocCBs3p 4yacTeld MHOTOKJIETOYHOrO OpraHu3Ma. TKaHW, OpraHbl M
cucteMbl opranoB. OpraHusM Kak equHoe 1esoe. ['omeocTas.

Txanun pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas,
MIOKPOBHAsI, MPOBOJSIIASA, OCHOBHAasg, MexaHuueckas. OCOOEHHOCTHM CTPOCHMS,
(GYHKITUH U pacToNoKeHUs TKaHEeW B OpraHax pacTCHHIA.

TkaHM KUBOTHBIX M YEJIOBEKA. THIBI )KMBOTHBIX TKAHEW: 3MUTEIIHAIbHAS,
COCIMHUTENIbHAS, MbIIeYHasi, HepBHas. OCOOCHHOCTH CTpOCHUS, (PYHKIUN W
PAaCMOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TeHEpaTUBHbIE OpraHbl pacTeHud. Opranbl U
CHCTEMBbI OPTraHOB )KUBOTHBIX U 4€JIOBEKA. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.
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Omnopa Ttena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUHBIX >KUBOTHBIX. HapyHbIi U BHyTpeHHUU ckener. CTpoeHue u
TUIBI COETUHEHUS KOCTEM.

JIBrkeHHe  OpraHu3mMoB. J[BMKEHHE  OJHOKIETOYHBIX  OPraHU3MOB:
amME0OUIHOE, JKTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMA:
TPONM3MBl M HACTUH. JIBMKEHHWE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKa:
MbliieyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. llornomenne BOABI, YIJIEKUCIOTO Ta3a M
MHHEPAJIBHBIX BEUIECTB pAaCcTeHUsIMU. [IuTaHue KUBOTHBIX. BHYTPHUIIOIOCTHOE U
BHYTPUKJIETOUHOE muIleBapeHue. [luTaHne NO3BOHOYHBIX >KUBOTHBIX. OTHEINbl
MULIEBAPUTEIBHOTO TpakTa. llumeBapurenbHbie xese3bl. [lumeBaputTenbHas
cuCcTEeMa 4YEJIOBEKa.

Jpixanue opraHu3moB. JlpixaHwe pacTeHud. JIpIXaHUWE KUBOTHBIX.
HNuddy3us razoB uepe3 MoBEpXHOCTh KieTkU. KoxHoe npixanue. [[prxatenbHas
noBepXxHOCTh. JKabGepHoe u n€rouyHoe apixaHue. J[pIxaHWE TMMO3BOHOYHBIX
KUBOTHBIX M YEJOBEKA. OBOJIOIMOHHOE YCJIOXHEHHE CTPOCHHUS JIETKUX
IIO3BOHOYHBIX JKHMBOTHBIX. JlpIXaTeabHas CHCTEMa 4ejJoBeKa. MexaHu3M
BCHTWISIUM JIETKUX Yy TTUL] W MICKONUTAIMX. Perymsanus apIxaHus.
JIprxaTenbHbIe 00BEMBIL.

TpaHcOpT BEWIECTB y OPraHU3MOB. TPAaHCIOPTHBIE CHUCTEMBI PACTEHHUI.
TpancopT BemecTB y JKUBOTHBIX. KpoBeHOCHass cucrteMa W €€ Oprassl.
KpoBeHocHass cuctemMa T1O3BOHOYHBIX JKHMBOTHBIX U uenoBeka. Cepjie,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpaleHus. OBOJIOIMOHHBIC
YCIIO)KHEHHSI CTPOCHHUSI KPOBEHOCHOW CHCTEMBI ITO3BOHOUYHBIX KHUBOTHBIX. PaboTa
cepaua u e€ peryisamnus.

Beigenenne y opranusmoB. Beigenenue y pacteHuil. Bwigenenuwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbel BbieneHus. OuibTparus,
CeKpenusi U 00paTHOE BCAChIBAHUE KaK MEXaHU3MBI Pa0OTHI OPraHOB BBIJIEICHUS.
CBs13b MOJOCTH T€JAa C KPOBEHOCHOM U BBICIHUTENIBHONW cucTeMamu. Beinenenue y
MMO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. Ctpoenne m (HyHKIMOHUPOBAHHE
Hepona. OOpazoBaHuEe MOYH Y YEIOBEKA.

3amuTa y OpraHuM3MoOB. 3alluTa Yy OJHOKIETOYHBIX OpraHu3mMoB. Cropbl
OakTepwii W TUCTHI MPOCTEUINUX. 3allUTa Yy MHOTOKJIETOYHBIX PACTCHHM.
Kytukyna. CpeactBa mnacCUBHOM M XUMUUYECKOM 3alTUThl. OUTOHITUIBI.

3anmTra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX NPOU3BOAHBIE.
3amura opranu3Ma ot Oosesneil. UMmyHHas cuctema uesnoBeka. KieTouHblil u
FYMOpaJdbHbIH UMMYHUTET. BpOXIEHHBIA W NPUOOPETEHHBIN crielupUIeCKU
UMMYHHUTET. Teopusi KIOHaJIbHO-celekTuBHOro ummynutera (I1. Dpaux, .
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M. bepuer, C. ToneraBa). BocnanutenbHble OTBETbI OpraHusmMoB. Poib
BPOKJIEHHOTO UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a0071€BaHUN.

Paznpaxumocts u  perymsuuss y OpraHusMoB. Pasgpaxumocts y
OIHOKJIETOYHBIX OpraHuM3MoB. Takcucel. Pa3gpaxumocte u peryisuus y
pactennii. POCTOBbIE BElIECTBA U UX 3HAYEHUE.

HepBHast cucrema u pedraexkropHas peryisuus y >KUBOTHbIX. HepBHas
cuctema M €€ OTAeJsbl. DBOJIOLUOHHOE YCIOKHEHUE CTPOCHUS HEPBHON CUCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezyciioBHble U yCI10BHBIE pedIeKChI.

FYMOpaJIBHaSI peryinuda U SHIOKPHUHHAA CHUCTCMA KUBOTHBIX W YCJIOBCKA.
Kenesnl BHI[OKpHHHOﬁ CUCTCMbI U HUX TOPMOHBI. I[eﬁCTBHe TOPMOHOB.
BzaumocBs3b HepBHOﬁ u BHHOKPHHHOﬁ CUCTCM. FI/IHOTaJIaMO-I‘I/IHO(bI/IBapHaSI
CHUCTCMaA.

JdemoHcTpanumn
Iloprper: W. I1. I1aBnos.

Tabmumpl u cxeMbl: «OMHOKJIETOYHBIE BOAOPOCHN», «MHOTOKIETOYHBIE
Bojopociny, «baktepun», «IIpocteiimue», «Opranbl IIBETKOBBIX PACTEHUII»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHEe CTpoeHHuE
HacekoMbIX», «Tkanu pacrtenuit», «KopHeBble cuctembl», «CTpoeHUE CTEOS»,
«CTpoeHHe JIMCTOBOM IJIACTUHKWY», «TKaHM >KMBOTHBIX», «CKEJIeT 4YeIoBeKay,
«IlumeBapurensHass cucrema», «KpoBeHocHass cuctemay», «JlpixarenbHas

cucTeMay, «HepBHas CHUCTEMA, «Koxay, «MplmeuHas cUCTEMa,
«BbigenurenbHas cUCTEMa», «IJHJOKpPUHHAs cucrtema», «CTpOeHHE MBI,
«IMMyHHUTETY, «Ku11e4nonoygoCcTHBICY, «Cxema  mnUTaHUS  PaACTECHHIN»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THAPHD,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOoro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema narymkw», «HepBHas — cucrema
npecMmbikatomuxcsi»,  «HepBuas  cucrema  nruny», «HepBHas — cuctema
MIekonuTaonmx», «HepBHas cuctema yenoBekay, «Pediexcy.

OOGopynioBaHKe: CBETOBOW MHUKPOCKOIN, MHKpPOIpPENapaThl OJHOKICTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUH
HAaCEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUIAPbl KOMHATHBIX pPAacTeHUH, repoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MMO3BOHOYHBIX, KOJUIEKIIMM O€CHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000Opy1I0BaHME AJIsl AEMOHCTPALIMU TOYBEHHOT'O U BO3AYIIHOTO MUTaHUSI PACTEHU,
pacuiernyieHus Kpaxmana u OeJIKOB MoJ| JelcTBUEM (PepMEHTOB, 000pyAOBaHUE NS
JEMOHCTpAlMU OMbITOB MO U3MEPEHHIO KM3HEHHOUW EMKOCTHU JIETKUX, MEXaHU3Ma
JbIXaTEIbHbBIX IBUXKEHUMU, MOJIETTU TOJIOBHOI'O MO3ra Pa3InYHbIX KUBOTHBIX.
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JlaGoparopHas padora «l3ydyeHue TKaHEel pacTCHUN».
JlaboparopHasi padora «l3yueHue TKaHEN KUBOTHBIX).
JlaGoparopHasi padora «I3ydyeHue opraHoB LIBETKOBOI'O PACTECHUS.
Tema 10. PazmHoKXeHHe U pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHUS OPraHU3MOB: Oecrosoe (BKJIOuYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecrnonoro  pa3MHOMXEHHUs:  MOYKOBAaHUE,  CIOPYJISLMS,
(dparMenTaiys, KJIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. IlonoBeie kneTku, uiad rametsl. Meito3. Craguu
mero3a. [loBenenne xpomocoMm B Meitoze. Kpoccunrosep. bruonornueckuii CMbICH
M€No3a WU TOJOBOro mporecca. Meno3 W ero Mecto B KU3HEHHOM LIMKIIE
OpraHU3MOB.

IIpenzapoasimieBoe pasputue. ['ameroreHe3 y KuUBOTHBIX. IlomoBbie
xene3pl. OOpa3oBaHUe W pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHe3 U OOreHes.
CrtpoeHue noiaoBbIX KIETOK.

OHJ’IO,IIOTBOpeHI/IG )41 3M6pI/IOHaJILHO€ Pa3BUTUC JKHUBOTHBIX. CriocoObI
OINIOAOTBOPCHHU:A: HAPYIKHOC, BHYTPCHHCC. HapTeﬁoreHea.

NuauBuayanibHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpHOJOTHUS —
HayKa O pa3BUTUU OPraHu3MoB. Mopgocenesz — o00Ha u3 21a8HbIX npooOIem
ambpuonoeuu. Konyenyus mopgpocenos u moodenu mopghoeenesa. Craguu
AMOpHOTeHEe3a )KUBOTHBIX (Ha mpuMepe JArymkn). Jpoodienne. Turbl npoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCOOEHHOCTH IPOOJICHUS MIICKOIHTAIONIUX. 3apOJBIIICBhIC JTUCTKU
(ractpynsinust). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbllia (3MOpUOHANbHAS WHIYKIIHSA).
3akmanka TUTaHa CTPOCHMSI JKMBOTHOTO KaK  pPE3yJdbTaT HEPAPXUUECCKUX
B3aMMOJICUCTBHI TEHOB. BiusHue Ha 5MOpHUOHANTBHOE Ppa3BUTHE Pa3TUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButue xuBOTHBIX. IlocTaMOpuoHanbHbI nepuon. [Ipsmoe u
HempsiMmoe  pa3BuTHe. Pasputne ¢ wMeramopdo3oM y O€ClO3BOHOYHBIX |
[M03BOHOYHBIX JKUBOTHBIX. DBHOJOrHMYecKoe 3HAaYeHHE MPSIMOrO0 W HENPSIMOIO
pa3BUTHSA, UX PACHPOCTPAHEHUE B Mpupoae. Tumbsl pocta KUBOTHBIX. DaKTOPHI
PEryJsilIMM POCTa XKUBOTHBIX U yenoBeka. CTaluu MOCTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uenioBeka. [lepuoasl oHTOreHe3a uenoBeka. CTapeHue U CMEPTh Kak
OMOJIOrM4YeCKHE MPOIECCHI.

PasmHoxenue u pazputue pacreHuid. ['amerodutr u cnopodur. Meiio3 B
KU3HEHHOM 1MKJe pactenuil. OOpa3oBaHue cmnop B IIpoliecce Meio3a.
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I'amerorene3 y pacteHud. OIIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMCHU.

MexaHu3Mbl peTyJAIUud OHTOIN€HE3a Y PACTCHUN U JKUBOTHBIX.
JdemoHcTpanumn
[Toptpetsl: C. I'. Hapamwun, X. [Ineman.

Tabmuiel 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THIBI OEcronoro
pasMHOXEHUsD», «Pa3zMHOXeHHE XinaMUAOMOHAAbI», «Pa3MHOKEHHUE 3BIJIEHBD,
«Pa3MHOXeHne TuapbD, «Meno3y, «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
SUIEKIETK U crepMaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMoe u
HEeNpsIMOE  pa3BuThe», «Pa3zButhe MaWckoro »xyka», «Pa3zButue capaHumny,
«Pa3Butne nATymkm», «JlBOWMHOE OIUIOJOTBOPEHHUE Yy IIBETKOBBIX PACTCHUI»,
«CTpoeHHe CeMAH OJHOJOJbHBIX M JIBYJIOJbHBIX pACTEHUI», «KWU3HEHHBIN UK
MOPCKOW  KamycTbl», <« KW3HEHHBIM LUKI MXxa», <«OKH3HEHHBIM UK
MaropOTHUKA», « KU3HEHHBIN [IUKJI COCHBDY.

O6ODVIIOB&HI/I€: CBE€TOBOU MHUKPOCKOII, MHUKPOIIPCIIapaAThI HﬁHGKHCTOK )41
CIICpMaTO30M 0B, MOICIIb «]_[I/IKJ'I Pa3BUTHA JIATYIIKW.

JlabopaTopHasi pa6ora «/3yueHue cTpoeHHUs OJIOBBIX KJIETOK Ha FTOTOBBIX
MUKpOTpEenapaTax.

IIpakTuyeckass padora «BbIABICHHE MPU3HAKOB CXOJCTBA 3apOAbIIIECH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTopHass padora «CTpoeHHE OpPraHoOB pa3MHOXKEHUS BBICIINX
pacTeHHUN».

Tema 11. I'eHeTuka — HayKa 0 HACJIeJAICTBEHHOCTH M HM3MEHYHMBOCTH
OPraHu3MoOB

Hctopus cTaHOBIEHHS M pPa3BUTUS TEHETHMKM Kak Haykh. PaboTbl
I'. Menpnens, I'. ne ®pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YYEHBIX B pa3BUTUH
renetukud. Padoter H. K. Kombmora, H. W. BaBunoBa, A. H. benmosepckoro, I'.
N. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIE = T€HETHMYECKHME TIOHSITHUS WU  CUMBOJBL.  ['OMOJIOTrMYHBIE
XpPOMOCOMBI, QJUICJIbHBIE TEHbI, AJBTEPHATUBHBIC IPU3HAKW, JOMUHAHTHBIA U
PELECCUBHBIN TMPU3HAK, TOMO3UIOTa, TETEPO3UTOTa, YHUCTAsl JIMHUS, TUOPHUIBI,
reHoTun, ¢eHotun. OCHOBHBIE METOAbl TEHETUKH: THOPUIOTOTUYECKUH,
LUATOJIOTUYECKUI, MOJICKYJISIPHO-TEHETUYECKU .

18



JdemoHcTpanumn

IMoptpetsr: I'. Mennens, I'. ge @®pus, T. Mopran, H. K. Konsuos, H.
U. BaBunos, A. H. benozepckuii, I'. [l. Kapneuenko, 0. A. ®ununuenko, H.
B. Tumodees-PecoBckuii.

Ta6JII/IHBI U CXCMBI. ((MCTOI[BI T'CHCTUKN)), «CxeMbl CKpCIIMBAHU.

JlabopaTtopHass paGora «J/lpozopuna Kak OOBEKT T'€HETHUYECKHUX
UCCIIEIOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH Menaens — 3aKoH
eAMHO00pa3us rudpUI0B MepBoro nokojaeHus. [Ipasuno goMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pPacIICIUICHUS MPU3HAKOB. LIMTOJIOrMYECKHE OCHOBBI
MOHOTHOPUTHOTO CKpeIMBaHusl. [ MoTe3a YuCTOTHI TaMeT.

Ananusupyromiee CKpELIVBAaHUE. [IpomexyTOUHBII XapakKkTep
HacienoBaHusA. PaciienyieHue Npu3HaKoB MPU HEMTOJHOM JOMUHHUPOBAaHUH.

JurubpunHoe  ckpemmuBaHue. Tpetudd 3akoH MeHaenss —  3aKkoH
HE3aBUCHUMOTI'O HacJIeJOBaHUS MIPU3HAKOB. [uTonoruyeckue OCHOBBI
JTUTHOPHUIHOTO CKPEIUBAHHS.

CueruieHHoe HacnenoBanue npuszHakoB. Paboter T. Moprana. CrenieHHoe
HacJlieIoBaHWE T'€HOB, HAPYLICHHWE CLEIJICHUS MEXIy TeHaMu. XPOMOCOMHas
TE€OpHs HACJIEACTBEHHOCTH.

I'enetnka moyia. XpoMOCOMHBIM MEXaHU3M OIPEEICHUS 1M0Ja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C ITOJIOM.

l'enotun kak wmenoctHas cucrema. [lmeloTponuss — MHOXKECTBEHHOE
JNEUCTBUE TeHa. MHOKECTBEHHBIM aiuleu3M. B3anmoAencTBUE HEAJUICIIbHBIX
reHoB. KommiiementapHocts. Onucrtas. [lonumepusi.

['eHeTnyecknii KOHTPOJIb PA3BUTHUSL PACTEHHM, KUBOTHBIX M YEJIOBEKA, a
Takke (HU3MOJIOTHUECKUX MPOIECCOB, IMOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKue acmeKThl KOHTPONS U
W3MEHEHHS HACJICICTBEHHON MH(OPMAITUHU B TIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

[Moprpetsl: I'. Menaens, T. Mopran.
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Tabauuel u cxembl: «IlepBbiil 1 BTopoit 3akoHbl MeHaensy, « Tpetuit 3akoH
MeHnnens», «AHanu3upymollee CKpeluBaHue», «HemomHoe aoMuHUpOBaHUEY,
«CuemnyieHHOe HaclieJOBaHUE MPU3HAKOB Yy Jpo3oduibl», «l'eHeTuka mnosay,
«Kapuotun uenoseka», «Kapuotun gpozoduiby, «Kapuotun nOTHLBDY,
«MHOXXECTBEHHBIN alJIenu3M», «B3anMOICHCTBUE T€HOBY.

O6GopyznoBaHue: MoJenb M JAEMOHCTPAallMd 3aKOHOB €IMHOO0Opa3us
ruOpuJ0OB TEPBOrO TOKOJIEHHUS M pacIlelJIEeHUs TMPU3HAKOB, MOJENIb IS
JEMOHCTPALlMN 3aKOHA HE3aBUCHMOIO HAcJI€[JOBAHUS IPU3HAKOB, MOJENb IS
JEMOHCTpAllMK CILIETUIEHHOTO HAclleJOBaHUs MPHU3HAKOB, CBETOBOM MUKPOCKOII,
MUKpornpenapat: «/Ipozodpunar.

IpakTuueckass padora «/I3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUS Y APO30(PUITBIY.

IpakTuueckass padora  «V3ydeHue  pe3ynbTaToB  AUTHOPHUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHotuna M cpeapl npu  (GopMupoBaHMM (PEeHOTHIIA.
N3menunBocTh Mpu3HakoB. KadecTBeHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. BuUIbI
U3MEHUYMBOCTHU: HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.

Moaudukanuonsass u3MeHUYUBOCTh. Ponb cpenpl B (oOpMHpOBaHUU
MoauuKaoHHON M3MeHunBocTH. Hopma peakiuu npusHaka. BapuanuoHHBIHM
pan u BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MoaudHUKaIIMOHHON
U3MEHUYNBOCTH.

I'enoTnnnueckasa U3MEHYUBOCTD. CBoiicTBa T€HOTUIINYECKOM
U3MEHYMBOCTH. BHIBI T'€HOTHINYECKOM HM3MEHYMBOCTH: KOMOWHATHBHAf,
MYTallMOHHAs.

KomOuHaTHBHAsT W3MEHYMBOCTH. Meio03 W TI0JIOBOM MpoIlecC — OCHOBA
KOMOWHATUBHON U3MEHUYNBOCTHU. POIb KOMOMHATUBHON M3MEHUYHUBOCTHU B CO3TaHUU
TEHETHYECKOT0 pa3HOo0Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanoHHasT WU3MEHYMBOCTb. BuUIbBI MyTaldil: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHele U
UTOIIa3MaTudeckue mytanuu. CoMaTHyecKue W TMOJoBble MyTalnuu. [IpuyanHbI
BO3HMKHOBEHUS MyTanui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoliecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacnencTBeHHo u3MeHunBocTu (H.W. BaBunoB). BHesinepHass u3aMeHYMBOCTH U
HACJICJICTBEHHOCTb.
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Onueenemuxka u INUSEHOMUKA, pPOJIb INUSEHEMUUECKUX d)Cle0p06 6
HACIe008aAHUU U UBMEHYUBOCTNU QbeHOli’lu'{eCKMX NPU3HAKOB Y OP2AHU3MOE.

JdemoHcTpanumn
[loprpetsl: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuiel  u cxeMmbl: «Buasl u3MeHuuBOCTHY, «MoaudukanroHHas
U3MEHYHUBOCTHY, «KomOunaTuBHas U3MEHYUBOCTDY, «Metio3y,
«OmnonoTBopeHuey, «I eHernueckue 3a060aeBaHus YeIOBEKay, «BUIbl MyTaIuiiy.

OO6opynioBaHue: KUBbIE U TepOapHble SK3EMIUISIPbl KOMHATHBIX pPaCcTEHUH,
pucyHku (pororpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlabopaTopHas padora «Hccnenosanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON HW3MeHYMBOCTH. [locTpoeHre BapHallMOHHOTO psifa W
BapUaLlMOHHOW KPUBO».

IpakTnueckass padora «Mytauuu y aApo3opunasl (HA TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eHeTHKA YeJI0BEKA

KapuoTtun dyenoeka. MexayHapoaHas MporpaMMa HCCIEAOBAaHUS T€HOMaA
yejgoBeKka.  MeToabl  M3YYEHHMS] TEHETHKHM  4YEJOBEKAa: T'€HEAJIOTHYECKHUH,
OJIM3HELOBBIN, IIMTOr€HETHYSCKHUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HE THYECKUH. CoBpemMeHHOE ompeesIeHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YKCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHus YeoBeKa. | eHHBIE B XPOMOCOMHBIC
Oosie3HM dYenoBeka. bolie3HW ¢ HACIEICTBEHHON MPEapacIoIOKEHHOCTHIO.
3HayeHUEe MEAUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUH W JICUCHUU T€HETHUYECKUX
3a00J1eBaHUi YelloBeKa. MeauKo-reHeTUUeCKOe KOHCYJIbTHpoBaHUEe. CTBOJIOBEBIC
KiIeTKU. [[oHSITHE «T€HEeTUYECKOro rpy3a». DTHYECKUE aCIEKThl MCCJIEJOBAaHUN B
00J1acTH peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (GakTOpbl TOBBINICHHONW YYyBCTBHUTEIBHOCTH YeENOBEKa K
bu3mUeCKOMY ¥ XUMHUYECKOMY 3arps3HEHUI0 OKpY’Karomel cpenbl. [ eneTndyeckas
MPEIPACIIONIOKEHHOCTD YEI0BEKA K MATOJOTHUSIM.

JdemoHcTpanuun

Tabnuier u cxembl: «Kapuotun demnoBekay, «MeToabl U3yYeHHUS] TEHETHKU
yesoBekay, «l'eHeTrnueckre 3a00JIeBaHUs YETIOBEKAY.

IIpakTuyeckasi padbora «CocTaBiIeHHUE U aHAIA3 POJOCIOBHOM.
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Tema 15. Cenrekuusi OpraHusMoB

JloMecTukauss M CENEKUMSA. 3apOXKIACHHE CEICKIMU W JOMECTHUKALIMH.
VYuenue H. UW. BaBunoBa o IleHTpax mnpouCXoXIeHHsT W MHOrooOpasus
KYJIbTYPHBIX pacTeHUuU. POJib celekiuu B CO3JaHUU COPTOB PACTEHUU U TOPOJ
KUBOTHBIX. CopT, moOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKHX PAIOB B
HaciaeACTBeHHOM wum3MeHumBocTu H. . BaBumoBa, ero 3HaueHue  OJjsd
CEJICKIIMOHHON pabOoTHI.

Metonbl celeKIIMOHHON paboThl. VckyccTBeHHBIM OTOOp: MaccoBbld U
WUHJVBU1yaJIbHBIN. Oranbl ~ KOMOMHALIMOHHOM  CEJIEKLHUH. HcnbiTanue
npou3BoJUTENeH 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TMOMOIIBIO OLEHKH
(eHoTHa MOTOMCTBA U OTOOP MO reHOTUNY ¢ nomoibio aHanuza J{HK.

HckyccTBeHHBINE ~ MyTareHe3 Kak  METOJ  CEJEKIIMOHHOW  paboThI.
PaguanmoHHbI 1 XUMHUYECKUN MyTareHe3 Kak UCTOYHUK MYTallMi y KYJbTYPHBIX
dbopm opranuzmoB. Hcnonap30BaHWE TE€HOMHOIO PEIAaKTUPOBAHWUS M METOJOB
pekomOuHaHTHBIX JIHK m1st mosmydeHust ncxoaHoro mMatepuana s CEIeKIIUH.

[Toyuenue IIOJIUILIOUIOB. BuyTtpusugoBas ruopUIU3aIs.
brnuskopoacTBEHHOE  CKpeliuBaHMe, WiIM  WHOpuauHT.  HeponcrtBeHHOE
CKpellMBaHue, Wik ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubpuauzarus. [Ipeomonenue Oecruionus
MEXBHJIOBBIX THOPUIOB. J[OCTHKEHUS CENIEKIIUU PACTEHHUM U )KUBOTHBIX. «3e1éHasl
DesoNOYULY.

CoxpaHeHue U W3yuYeHHE T'€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U
UX JUKAX  pOIMYEed I CO3/IaHUsl  HOBBIX COPTOB U  TUOPHUIOB
CENIbCKOXO3IMCTBEHHBIX  KYJbTYp. JM3yuenue, coxpanenue u ynpaejeHue
2EHeMUYeCKUMU Pecypcamu CelbCKOX03AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YIyYueHus Cyuecmsayiomux U Co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM YUCle C HNPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHBIX UCCLe008aAHUL,
nepeoosuvix uoell U NepCneKmuHbLX MexHoN0Ul.

JdemoHcTpanumn

Hoptpers: H. W. BaBunoB, M. B. Muuypun, I'. JI. Kapneuenko, II.
I1. JIykwpsinenko, b. JI. Acraypos, H. bopnoyr, 1. K. benses.

Tabmuiet  w  cxembl: «lleHTpBI TPOUMCXOXKIEHUS W  MHOT000pa3us
KyJbTYPHBIX pAacTE€HUI», «3aKOH TOMOJIOTMYECKUX PSIJOB B HACIEICTBEHHOMN
U3MEHYUBOCTH», «MeTtonbl  cenekuum», «OtnanéHHas  ruOpuau3anus»,
«MyTtarenes».

JlaGopaTtopHasi pabora «/3yueHue coOpToB KyJIbTYPHBIX PACTEHUN U TIOPOJT
JIOMAITHUX KUBOTHBIX).
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JlaGoparopHasi padora «lI3ydeHne METOIOB CEIEKIMU PACTCHUN.
IIpakTnuyeckas padora «lIpuBuBKa pacTeHUI».

Ikckypcusi «OCHOBHBIE METOABI M JTOCTHIKEHUS CEJEKIMU PAaCTEHUN H
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM YYaCTOK, B TEIJIMYHOE XO35AUCTBO, B JaOOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOrUA U CHHTeTHYECKAA OMOJIOTUS

O6T:>€KTBI, HCIIOJIB3YCMBIC B 6HOTCXHOHOFI/II/I, — KIICTOYHBIC MW TKAHCBBIC
KYJIbTYPHI, MUKPOOPTaHU3MBI, 150,¢ XApaKTCPUCTHUKA. TpaI[I/ILII/IOHHaSI
OHMOTEXHOJIOTH XJIC6OHC‘ICHI/IC, MMOJIy4YCHHUC KHCJIIOMOJIOYHBIX  TIPOAYKTOB,
BHUHOJACJIUC. MHKpO6HOJ’IOI‘H‘ICCKHﬁ cuaTe3. OOBEKTHI MI/IKpO6I/IOHOI‘I/IquKI/IX
TEXHOJIOTH. HpOI/ISBOlICTBO 66.]'[1(21, AMHUHOKHCJIOT U BUTAaMHUHOB.

COS}IaHI/IC TEXHOJIOTUM U HHCTPYMCHTOB LCJICHAIIPABJICHHOI'O M3MCHCHUA U
KOHCTPYUPOBAHUA I'CHOMOB C HICJIBIO ITOJYUYCHUA OPraHU3MOB H UX KOMIIOHCHTOB,
CoacCpKamunx HEC BCTPCUAIOIIUCCA B IIPUPOIC OMOCUHTCTHYCCKHE IMyTH.

Kinerounas mnxenepus. MeTonibl KyJlbTypbl KJIETOK U TKAaHEH pAacTEeHUN U
KUBOTHBIX. Kpuobanku. ComaTtuueckas ruOpuaMzanmuss W COMATHUECKUN
smOpuoreHe3. lcmnonap3oBaHWe TAaIUIONAOB B CEJNEKIUU pacTeHuil. [lonyuenue
MOHOKIOHAbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHbIX U NOJIUKIOHAIbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PEeKOHCTPYKIIUS
AUIEKIETOK U KIOHUPOBAHUE KUBOTHBIX. METON TpaHCIUIAHTALMU SIIEP KIIETOK.
Texnonozuu 0300p0o8aeHsl, KYTbIMUBUPOBAHUSL U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTBEHHBIX KYIbIMYD.

XpoMOCOMHass W TE€HHas WHXEHEepua. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pexkomouHanTtHbix JIHK. Cosdanue mpanceennvix opeanuzmos.
JlocTvKeHUsT UM TMEPCHEKTUBBl  XPOMOCOMHOM W TE€HHOM  HMHXCHEPHH.
DKOJOTUYECKHUE U ITUIECKUE TTPOOTIEMbI TEHHOW MHKEHEPHUH.

MenunuHckue 6norexnosoruu. IloctrenomHuas mudgposas meauimaa. [11[P-
JTMarHOCTHKAa. MeTaOOJOMHBIA aHadW3, TEHOLECHTPUYECKUN aHalu3 IpoTeoMa
YEeJIOBEKAa ISl OLIEHKW COCTOSIHHUSL €r0 3J0pOBbs. lCMoOJIb30BaHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OuounkeHepuss 1 pa3pabOTKU
dbyHIaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHHUS KOMIUICKCHBIX
TKaHEH COYeTaHWEM TEXHOJOTHH TPEXMEPHOro OMOMpHHTHHTA M cKaddomauHra
JJT peIICHUS 3a/1a4 NEPCOHATU3UPOBAHHON MEIUIIHHBI.

Co3nanue BEKTOPHBIX BaKIUMH C LEIbI0 oOecrnedyeHus: KOMOMHHPOBAHHOM
3amuTel 0T BOo3Oyauteneid OPBU, ycraHoBieHHE MOJICKYISIPHBIX MEXaHU3MOB
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dynakimonupoBanusi PHK-coaepskamux BUPYCOB, BBI3BIBAIOIINX 0CO0O OIMACHEIC
3200JIEBAHUSA YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabauuel u cxembl: «Hcnonb3oBaHUE MUKPOOPTraHU3MOB B TPOMBIIIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEHEPUs», « €eHHAs HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTUM.
IIpakTuyeckast padora «llosydyeHne MOJIOYHOKUCIBIX IPOJTYKTOBY.

IKCcKypensi «BbUOTEXHOJOTHS — Ba)KHEWIAsh MPOWU3BOJAUTENbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO ).

11 KJIACC

Tema 1. 3apo:kaeHune m pasBuUTHE IBOJIIMOHHBIX NpPEICTABJICHUN B
0noJIoTUH

OpomtonionHas teopus Y. Jlapuna. IIpeanocbuiki  BO3HMKHOBEHHS
napsuHu3Ma. JKu3Hb U Hay4yHas AearesnbHoCcTh Y. /lapBuHa.

JBuwxymue cuwibl  dBomouud  BugoB  no Y. JlapBuHy  (BBICOKas
UHTEHCUBHOCTh Pa3MHOKEHHSI OPraHU3MOB, HACJEICTBEHHAs] H3MEHYUBOCTD,
060prba 3a CyIecTBOBaHKE, ECTECTBEHHBIN U HCKYCCTBEHHBIM 0TOOD).

Odopmnenne cunTeTHyeckoil Teopuu sBoronuu (CTD). HeitpanbpHas
Tteopuss HBomronuu. CoBpeMeHHass JBOJIONMOHHAsA  Ouosorus. 3HAYCHHE
HBOJIIOIIMOHHON TEOpUHU B POPMUPOBAHNH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanumn

Ioptpertsl: Apuctorens, K. Jlunneir, K. b. Jlamapk, 3. XK. Cenr-Unep,
K. Krwosbe, U. Hapsun, C. C. YetBepuxon, U. U. [lImansraysen, x. Xonaeis, /.
K. benses.

Tabmuier u  cxembl: «Cuctema >xuBoui mpupoasl (mo K. JluanHewo)»,
«Jlectnunia xuBBIX cymectB (mo Jlamapky)», «MexaHnusm (HOpMHUPOBAHUS
MpUCIOCOOJIeHH y pacTeHuil W KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapmipyTa myremectBus Y. lapsunay, «Haxonku Y. {apsunay, «Dopmbr 60ps0ObI
3a cymectBoBaHuey», «llopombr romybeit», «MuorooOpasue KyIbTypHBIX (hopm
KanycTb», «[lopoJibl TOMaIIHUX JKUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUOB
(mo Y. JlapBuny)», «CxemMa COOTHOIICHUS JBIKYIIUX CHJ  DBOJIOLIHNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOLUN.
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Tema 2. MUKpPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[Tonynsuus kak 3;eMeHTapHas eAuHuLa 3BooInA. COBpEMEHHBIE METOIBI
OLICHKM TE€HETUYECKOTO pa3HooOpa3us M CTPYKTYphl nonyisuuid. M3menenue
reHo()oH/a NOMYyJSALMM KaK »3JIEMEHTApHOE OHBOJIOLMOHHOE SBJIECHHE. 3aKOH
reHeTuueckoro paBHosecus [x. Xapau, B. BaitnOepra.

DOneMeHTapHble (PaKTOPhl (IBUKYIIHUE CHUJIBI) SBOJIONUU. MyTalmoOHHBIN
npouecc. KomOunatuBHas u3MeHuuBOCTh. Jlpeiid TreHOB — ciydaiiHbie
HEHANpaBJICHHbIE M3MEHEHMsI 4YacToT aieiaedl B nomymauusx. Oddexr
ocHoBarensl. JIgpgexm oOymuiiounozo copaviuka. CHUMCEHUE 2eHemuyecKo2o
pasnoobpasus: npuyunsl u cieocmsus. llposenenue s¢gppexma opetigpa eenos &
oonbwiux U manelx — nonyaayusx.  Mwurpanun.  VBOnSAIMS  TTOMYJISIITHA:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYeCKast (penpoayKTUBHAS).

EctecTBenHbii 0oT0Op — HampaBisomuil ¢akrop 3Bosonuu. Dopmbl
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWNA, CTAaOWIM3UPYIOIIUN,  pa3pbIBAIOIINMA
(nm3pynTuBHbIf). [lomoBoit oTO0p. BO3HUKHOBEHME W HBONIOIUS COLUATBHOTO
NOBEJEHUS )KUBOTHBIX.

[IprcnocoONeHHOCTh  OPTaHM3MOB  KaK  PE3yJIbTaT  MUKPOIBOJIOIHH.
Bo3nukHoBeHne — mpucnocoOieHuit y  opraHusMoB.  Apomopdo3bl U
uanoanantanuu. [lpuMepsl npucnocoOiIeHuit y opraHu3MoB: MOPQOIOTHYECKHE,
¢uznonoruyeckue,  OMOXUMHUYECKHE,  MoBeneHueckne.  OTHOCUTENBHOCTD
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cTpykrypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOJoU. M3omsuus — xmrodeBor (akrop BupooOpaszoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJUIONIaTPUUYECKOE (reorpaduyeckoe),
CUMIATPUUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOEY (moynMmIonaU3aIusl,
rubpuauzanus). JJnuTensHOCTh YBOMIOIIMOHHBIX MPOIIECCOB.

Mexaau3mMbl GOpMHUPOBAHUS OMOIOTHYECKOTO pa3HOOOpa3usl.

Ponp sBomtonMoHHOM Omonormu B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHus: 6ropazHooOpasusi. MUKPOIBOIIONUS U KOABOIIOIHUS MAPA3UTOB U UX
x03s1eB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K AaHTUOMOTHKAM U CTIOCOOBI
OOpBOBI C HEH.

JdemoHcTpanuun
IMoptpetsi: C. C. YerBepukos, . Maiip.

Tabmuibl U cxeMmbl: «MyTalMoHHasi WU3MEHYUBOCTHY, «llomynsunonHas
CTpPYKTypa Buia», «CxeMa nposiBieHus 3akoHa Xapau—BaiinOepray, «JBruxymime
CUJIbI 3BOJIIOIUNY, «IKOJOTHYECKasi MU3OJSALUS MOMYJSIUNA CeBaHCKOU (openny,
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«l'eorpadpuueckas M30JSALMUS  JTUCTBEHHULBI CHOUPCKOM UM JTMCTBEHHUIBI
naypckoi», «llomynsMOHHbBIE BOJIHBI YUCIEHHOCTH XMILHUKOB U KepTB», «Cxema
JNEUCTBUSL E€CTECTBEHHOro o0TOopa», «®DopMbl OOpbOBI 3a CYIIECTBOBAaHUEY,
«MHaycTpuanbHblil MenaHu3M», «KuBble nckonaemsie», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Pusnonoruueckue anantauuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCUTENBbHOCTHY, «Kputepuu Buna», «Buasl-nBoiHukn», «CTpyKTypa BHAA B
npupozae», «CrnocoObl BuAoo0OpazoBaHus», «l'eorpaduyeckoe BuUA00O0pa3oBaHUE
TpEX BHUAOB JIAHJBIIIEH», «DKOJOTMYECKOE BHA000pAa30BAHHE BHUIOB CHUHHUILY,
«ITomumnnounasl pacteHuin», «KamycTHo-peeuHblid THOPUI.

Ob6opyznoBaHue: repOapuy pacTeHUM, KOJJICKIIMU HACEKOMBIX, Yydella MTHII
U 3Bepel ¢ MpUMEpPaMH Pa3IMYHBIX IMPUCIIOCOOJCHUHN, Yydesia MTUIl U 3BEpeH
pa3HBIX BHJIOB, TepOapuM pacTeHUH OJNM3KUX BHJOB, 0OpPa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHas pabora «BbisBIeHHE H3MEHUMBOCTH Yy OCOOEH OJHOrO
BUJIA».

JlabopaTtopHass  padora  «llpucnocoOienuss oOpraHu3MOB U HX
OTHOCHUTEJbHAS 1[EJIECO00Pa3HOCTDY.

JlabopaTtopHass padora «CpaBHeHHE BHAOB MO MOP(HOIOTHIECKOMY
KPUTEPUION.

Tema 3. Maxkpo3BoJiloLMs U €€ pe3yJbTaThl

Metonsl u3ydeHuss MakposBodrouuu. [laneoHTonornueckue MeETOABI
uzydeHust odpoironuu. Ilepexomubie QopMbl H  (QUIOTEHETHYECKHE  PSIIbI
OpPraHu3MOB.

buoreorpaduueckue metonpl uzyudeHus sBomoiuu. CpaBHeHUE GIOpPH U
dayHbpl MaTEepHKOB W OCTPOBOB. buoreorpaduueckue obnactu 3emnu. Bumisi-
SHJIEMUKU U PEITUKTBHL.

OMOPHONIOTUYECKHE W CPABHUTEIHLHO-MOP(OTIOTHIECKHE METOABl N3YUCHUS
3BOJMIOLMHU. ['eHeTHUeCcKHMe MEXaHW3Mbl HBOJIOUMHA OHTOIE€HE3a W MOSBIICHUSA
ABOJIOLUMOHHBIX  HOBIIECTB. [ OMOJIOTMYHBIE W  AHAJOTWYHBIE  OPTaHBbIL.
Pynumentapusle  opranbl W ataBU3Mbl.  MOJEKYJIAPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHUYeCKHE  METOJAbl  W3Y4YCHHUS  DBOJIOIHH.
I'omonornunpie TeHbl. COBPEeMEHHBIE METOABI TMOCTPOCHHS (PUIOTECHETHUYECKUX
JIEPEBBEB.

XpOMOCOMHBIe MyTalliy 1 3BOJJIIOOUA I'CHOMOB.
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OO0mme 3akKOHOMEPHOCTH (TIpaBwIIa) SBOMIONUU. [Ipunyun cmensvl QyHKyuil.
HeoOpaTtuMocTs 3Botonnu. ApanTwBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIOLINH.

JdemoHcTpanumn
IMoptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromnep, J. ['ekkensb.

Tabauiiel ¥ cxembl: «OUTOTCHETUYECKUM PSJ] JOMIAAN», «APXEONTEPUKC,
«3Bepo3yObie  smepb»,  «Creronedansy,  «Punmoputer»,  «CeMeHHbBIE
nanopoTHukny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTUHEHTOBY,
«Penukthl»y, «HawanpHble cTaguu SMOPUOHAILHOTO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHbIE ¥ aHAJOTUYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YENOBEKa M IHUMIaH3e», «[JaBHBIC
HaIpPAaBJICHUS 3BOJIOLHUNY, «OO0IIMe 3aKOHOMEPHOCTH IBOJIIOLIUNY.

OOGopynoBaHue: KOJJIEKIIUU, TepOapuu, MYJSDKHM HMCKOMAeMbIX OCTAaTKOB
OPraHu3MOB, MYJISIKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUICKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

Hayuynbie THIOTE3b TPOUCXOXKICHMUSI KU3HUM Ha 3emiie. AOWoreHes u
nancnepMmusi. JloHaydHble TIPEJCTABICHUS O 3apOXKICHUM KU3HU (KpEaIlMOHU3M).
['unore3a MOCTOSIHHOTO CaMO3apOXKICHUS JKU3HU U €€ ONPOBEPKEHUE OIBITAMU
®. Penn, JI. Crmtannannanu, JI. Tacrepa. [Ipoucxoxnenue JKU3HU u
acTpoOHOJIOTHS.

OcHOBHBIE ATaIbl HEOPTraHUYECKOU SBOJIIOLIUH. [Lmanerapnas
(reosiornveckas) SBONIONHMSA. XHUMHYCCKas OSBOJIONUSA. AOHOTCHHBIH CHUHTE3
opraHnyeckux BemiecTB 3 Heopranudeckux. Omnbeir C. Mumnepa u I'. FOpu.
OO6pazoBanne moaumMepoB u3 MoHoMepoB. KoamepBaTHas rumore3a A.
W. Onapuna, runore3a mnepBuyHoro OyiboHa JIxk. XomnaeitHa, TreHETHYECKas
runore3a I'. Ménnepa. Pubosumel (T. Uek) u rumotesa «mupa PHK» V. I'unbGepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopuss 3emnm u meroasl €€ wu3ydeHus. Mckomaemble OpraHUYECKHe
octatku. ['eoxpoHonmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAS
reoXpoHOJIOTHUs. ['€0XpOHOIOrnyecKas IKaja: 30Hbl, 3pPbl, HEPUOIBI, STTOXH.

HauanpHpie 3Tambel opranudeckoi s3Bostounu. llosiBieHuwe w 3BOIOLUA
MEPBBIX KIETOK. DBOJIONUSA MeTaboin3Ma. BO3ZHHMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaproThl 1 3yKapuOTHI.
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[Ipoucxoxnenue YKapHuoT (cumbuoreHes). OBOJIOLUOHHOE
MPOUCXOXKJIEHHE BUPYCOB. [IpOoMCXOXKIEHHE MHOTOKJIETOYHBIX OPTraHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tarbl 3BOJIIONUHU BbICIIUX pacTeHUil. OCHOBHBIE apoMOp(O3bI
pacreHui. Bpixon pacreHunt Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHUM.

OcHOBHBIE 3Tambl HBOJIONUU KUBOTHOro Mupa. OcHOBHbIE apomMopdo3bl
KUBOTHBIX. Benjickas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBbie XopoBbIe )KUBOTHBIE. JKM3HB B BOJE. DBOJIOLMS MMO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMUX U
ntul. [lpuxmun xmovyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU U
II03BOHOYHBIMU )KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emile MO 3paM U NEPHUOJAM: apXxeil, MpOTEPO30il,
najeo3oM, Me3030M, KaifHo3oi. OOmas  XapakTepucTuKa  KiIuMaTta W
reoJIOTMYECKUX mpoleccoB. llosiBneHWe M pacuBET XapaKTEPHBIX OpPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCJIOBHS U BIMSHUE Ha Ta30BbIil cOCTaB aTMOC(EPBHI.

MaccoBbie BBIMHpaHHs — SKOJOTHYECKHE KPU3HCHI Tporioro. [IpuduHbl u
CJICJICTBUSI MAacCCOBBIX BBIMUpaHHUA. COBPEMEHHBIH JIKOJOTUYECKUH KPH3HUC, €T0
ocobenHoctu. [IpoGiema coxpaneHnust GrnopasHooOpasus Ha 3emIie.

CoBpemeHHasi cucTeMa opraHuyeckoro mupa. IlpunHnumne! knaccuduxaum
oprann3mMoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpamuu

Ioptpetrbl: ®. Peau, JI. Cnamnanuanu, JI. Ilactep, N. U. Meunukos, A.
N. Onapun, k. Xonnein, I'. Ménnep, C. Muuiep, I'. FOpu.

Tabmmmp! u cxembl: «Cxema onbita @. Peauy, «Cxema onbita JI. ITactepa mmo
M3YUYEHHUIO CaMo03apoXXIeHUs Xu3Hm», «Cxema ombita C. Mumnepa, I'. FOpwn»,
«JTambl  HEOPraHMYECKOW  H3BONIOLUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUueckoi »BotonHN», «CxeMa o0pa3oBaHUS HYKAPUOT
nyTéM cumOuoreHeza», «Cucrema KMBOM Mpuponb», «CTpoeHHE BHpYyCay,
«Apomopdossl  pactenHuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKneTouHble BOJOpOCINY», «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTHS KHUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocreitmney, «KuIlIEYHONMOIOCTHBIE,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOIHBICY,
«IIpecmbikaromuecs», «lItump», «Mnekonutaromuey, «Pa3BuTHE KHU3HU B
apXxemnckoiu apey», «Pa3BuTHe KU3HU B MPOTEPO30UCKON 3pen, «PazBuTre xu3HU B
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[aJIE030MCKOU 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3Butue xKu3HuU B
KaltHO30MCKOM 3pe», «COBPEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

OGopynoBaHue: repOapuu pacTeHUl pa3IUYHBIX OTIENIOB, KOJIJIEKIIUU
HACEKOMBIX, BJIaKHBIC TIPETapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIICKITHH
UTJIOKOKHMX, CKEJETHhl IT03BOHOYHBIX JKMBOTHBIX, 4Yydelda NTHUI[ H 3Bepew,
KOJUICKITUM OKaMEHEJIOCTEeH, IOJIE3HBIX HWCKOIMAEMbIX, MYJSKH OpPTraHUYCCKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasa sabopatopHasi padora «MoxaenupoBaHue — OIBITOB
Mumiepa—tOpu 1o u3y4eHn0 aOMOT€HHOTO CUHTE3a OPraHMYEeCKUX COSUMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass pabGora «l3ydeHue M onMcaHue HCKONAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IpakTnueckas padora «/3yueHue 0ocOOEHHOCTEH CTPOCHUS PACTEHUU
Pa3HBIX OTHEIIOBY.

IpakTuueckas padora «/3yueHne ocoOeHHOCTEN CTPOCHUS TO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3
Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoOBNIEHHE TPEICTAaBICHUN O MPOUCXOXKICHUHM 4ejoBeka. Penurunosnsbie
BO33peHUs. COBpeMEHHBIEC HayYHbIE TEOPUH.

CxoIcTBO dYelnoBeKa C KMBOTHBIMU. (CHcTeMaTHYECKOE ITOJI0KEHHE
yeioBeka. CBHUJETENBCTBA CXOJCTBA YEJIOBEKA C JKUBOTHBIMU: CpPaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0II0r0-OMOXUMHUYECKHE,
noBejgeHYeckue. OTINYMS YeI0BeKa OT KUBOTHBIX. [IpsIMOX0XKAEHHE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra WU BTOPOW CHUTHAJIBHOU
CHCTEMEL.

JBuxyiue cuitbl (pakTopsl) aHTPOTIOTeHe3a: OMOIOTHYECKUe, COIUaTbHBIC.
CooTHoIeHNe OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaAMM aHTPOINOTeHe3a. PaHHWE uenoBeKOOOpa3HbIe O00E3bSHBI
(IpOKOHCYJIIBI) U PaHHUE MOHTUBI — OOIIKE MPEIKU YeIIOBEKOOOPA3HBIX 00€3bsIH U
moJieid. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUA OPYIHM Tpyaa. UenoBeK MPSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0oOmMMM  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YeynoBek HeaHIAepTaIbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KjiuMaTa. YenoBeK pa3yMHbIA COBPEMEHHOTO THIIA,
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JICHUCOBCKUM YEJOBEK, OCBOEHHME KOHTHMHEHTOB 3a mpenenamu Adpuku.
[TaneoreneTuka M MajacoreHOMHKA.

DBOJNIOLUSA COBPEMEHHOTO 4YesoBeKa. EcTecTBEHHBIN 0TOOp B MOMYJISLUAX
yesioBeka. MyTalnuoHHbIN mpouecc U noaumopdusMm. IlonmynsuroHHBIE BOJHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YeJioBeKa.

UYenoseueckue pacel. llonsatue o pace. bosbmme pacel: eBponeouHas
(eBpasmiickasi),  aBcTpajO-HerpoujHas  (dKBaTOpHAIbHas),  MOHIOJIOMJHAS
(a3matcko-amepuKaHcKas). BpeMs M myTu pacceneHus 4YeloBeKa IO IUIAHETE.
EnuncrBo  dyenoBeueckux  pac.  Hayunas  HECOCTOATENBHOCTH — pacu3Ma.
IIprcnocoOneHHOCTh 4eI0BEKa K pa3HbIM YCIOBHSM OKpPYXKAloOIIEH Cpeabl.
Bnusinue reorpaduueckoit cpenbl U Apelipa TeHOB Ha MOPQOJNOTHIO U
(pu3n0I0rNIo YenoBeKa.

MexaucuMIUIMHapHble  METOAbl B (u3uyeckod  (OMOJIOTHYECKOM)
AHTPOIIOJIOTHHM.  ODBOJIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEeJIOBECUECKUX TOMyJsUUi. buoconuaibHble HUCCIEAOBAHUS MPUPOJbI YEIOBEKA.
HccnenoBanue KOBOITIONKUH OMOJIOTMUECKOTO U COIMATBHOTO B YEJIOBEKE.

JdeMoHCcTpamuun
Iloprpetsr: Y. HdapBun, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.

Tabauiel 1 cxembl: «MeToIbl aHTPOTIONOTUNY, «I 0JIOBHOW MO3T YEIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBIY, «CKeleT dYeaoBeKa M CKEJIET IIMMMIIaH3e»,
«PyauMEHTHI U aTaBU3MBbI», «J[BHKYIIIME CUIIBI aHTPOIIOTE€HE3a», « DBOIIOIMOHHOE
JIpEBO  4YeJOBEKa», «ABcTpaimonutek», «YemoBek  yMmenblil», «YemoBek
NPAMOXOASAININY, «/lenucoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«ITpeaku yenoBekay, «ITarbl SBOJIIOLUHN YETI0BEKay», «Pachl UeIoBEeKay.

OOopyioBaHre: MYJSDKM — OKaMEHEJIOCTEH, MPEeAMETOB MaTepHabHON
KyJIbTYyphl ~TIPEAKOB 4YeJOBEKa, penponaykiuu (dbororpaduu) KapTUH C
MudogorndyeckuMu U OHUOJEHCKUMU CIOKETaMHU MPOUCXOXKIIEHUS YeIIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIb
gyeperna dYeIoBeKa W deperna INMUMITaH3€, MOJENIb KHUCTH 4YelIOBeKa W KHUCTHU
IIUMIIAH3€, MOJIEJIA TOPCa MPEAKOB YEIIOBEKa.

JladopaTtopHass paGora «l3yueHue 0OCOOEHHOCTEW CTPOCHUS CKEJleTa
YeJIOBEKa, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IpakTuyeckasi padora «/3ydeHne F3KOJIOrMYECKUX aJaNTAUi YETOBEKay.

Tema 6. Dkojorusi — Hayka O B3aMMOOTHOIUEHHSIX OPraHU3MOB H
HAIOPTraHM3MEeHHbIX CHCTEM € OKPYKAKIIEl cpeaoi
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3apoxxJieHue U pa3BUTHE 3Kojorud B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. Cesepuona, 3. I'exkkensa, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaun
sKo0ruM. CBA3b HKOJIOTUU C APYTUMH HayKaMH.

Mertonbl skonoruu. [loneBeie HaOMIOAEHUS. DKCHEPUMEHTHI B HKOJIOTHH:
MpUpOJIHbIE W JabopaTopHbie. MojenupoBaHue B OIKOJOTMH. MOHHUTOPUHT
OKpY’KaroIeh Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaueHUE DKOJOTMYCCKUX 3HAHUM a4 4CJIOBCKA. DKOJIOTrM4YECKOe
MHUPOBO33PCHUC KAaK OCHOBa CBSI3CH UEIOBEUECTBA C HpHpOI[Oﬁ. CDOpMI/IPOBaHI/Ie
YKOJIOTMYECKOM KYJIBbTYPBI U AKOJIOTMYECKOM I'paMOTHOCTHU HACCJICHUA.

JdemoHcTpanumn

Hoptpersi: A. I'ymbonbar, K. @. Pynbe, H. A. Ceepuos, 3.l 'ekkensb,
A. Tencnu, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3zgensl sxomoruny, «MeToasl 3KoJorun», «Cxema
MOHUTOPHHTA OKPYXAIOIIECH CPEIbI».

JlabopaTtopHass  padora  «/M3ydyeHHMEe  METOHOB  DKOJOTHYECKUX
UCCIIEIOBAHUI».

Tema 7. Opranusmsbl U cpea 00MTAHUS

Okonoruueckne (HakTopsl U 3aKOHOMEpPHOCTH uX neicTBus. Kimaccuduxamms
AKOJIOTHYECKUX (paKkTOpoB: abnoTHUecKue, OMOTHUYECKHE, aHTponoTreHHbIe. O0Iue
3aKOHOMEPHOCTH JICHCTBHUS OKOJIOTHYCCKUX (akTopoB. llpaBuimo MuHHMyMa
(K. Mmpenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpPTaHU3MBI.

Abuotnueckue ¢daktopel. CBeT Kak 3Konorudeckuii daxrtop. [eiictBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTPAa HAa OPTraHWU3Mbl. JDKOJOTUYECKHUE TPYIIIHI
pacTeHUil M >KUBOTHBIX 1O OTHONIEHWIO K cBeTy. CHrHajmbHas pOJb CBETa.
doTonepruoan3M.

Temneparypa kak skomoruueckuii dakrop. JleiicTBue TemmepaTypbl Ha
opraHu3msl. [loMkumoTeEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHnocts kak skomormueckuii ¢akrop. I[IpucrmocobneHust pacteHwii K
MOJIep)KaHui0 BoJMHOTO OanmaHca. Krnaccudukamus pacTeHHI MO OTHOIICHUIO K
Bojie. [IpucnocoOsieHust >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHMsl OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIIHAs, MOYBEHHAs,
NIyOMHHAsT ~ TMOAINOYBEHHAs,  BHYTpPUOpPraHu3MeHHas.  DU3UKO-XUMHUUYECKHUE
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O0COOEHHOCTH cpes; oOuTaHus oOpraHu3moB. llpucnocoOiieHuss OpraHU3MOB K
’KU3HU B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemHne u BHyTpeHHHE PUTMBI. CyTOYHBIE U
roguyHbie pUTMBL. [IpHcOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HMU.

XKuzuennsle Qopmbl opranuzmoB. lloHdaTHe o0 JKU3HEHHOW (QopMe.
XKuznennsle GOPMBI paCTCHUI: IepEBhs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJHOJICTHUE TpaBbl. JKW3HEHHBIC (OPMBI KUBOTHBIX: THAPOOHOHTHI,
reoOMOHTHI, a9POOHOHTEI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnyeckue  dakropsl.  Buasl  OMOTMYECKHX  B3aUMOJCHCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 U ero (opmel. Ilapasutusm, kooneparus,
MYTYyalau3M, KOMMEHCaIU3M (KBapTHUPAHTCTBO, HaxyieOHn4YecTBO). HeTpoduueckue
B3auMojielicTBus  (Tomuueckue,  (dopudeckue, (padpudeckue).  3HAUCHUE
OMOTUYECKUX B3aUMOJECUCTBUI Ui CYIIECTBOBAHHUS OPraHU3MOB B Cpeje
obOutanus. [IpyHIIUT KOHKYPEHTHOTO UCKIIOYEHUSI.

JdemoHcTpanumn

Tabmuipl ¥ cxembl: «Ikojorudeckue (Gaktopel», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKUE TPYMIbI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «TEIIOKPOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3MOJOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY», «DBHOJOTHUYECKHE PUTMBIY,
«Kuznennele  QopMmpl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIX»,
«3JKocucTemMa MUPOKOIMCTBEHHOTO JIeca», « IKOCUCTEMa XBOMHOrO Jyiecay, «llenu
nUTaHus», «XunHudectBoy, «llapasutmsmy», «KonkypeHuus», «CumMOmo3y,
«KoMmMeHcanuzm.

OO6opynoBaHue: repdbapur pacTEHUM W >KHUBOTHBIX, MPHUCTIOCOOJEHHBIX K
BIUSHUIO PA3JIMYHBIX OKOJIOTHYECKUX (PAKTOpOB, TrepOapuu CBETONIOOUBBIX,
TEHEMIOOMBBIX W TEHEBBIHOCIWBBIX PACTEHUH, CBETOJIIOOMBBIC, TEHEIIOOUBBIC H
TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHUs, TepOapUH M KOJJICKIIUU TEIIOTIOOUBHIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAaCTCHUM, dydesia MTHUI[ U 3Bepeid, repOapuu
pacTeHuii, oTHocSImMUXCsA K Turpodutam, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHus] JaHHBIX TPYIII, KOJUICKIIUUA KUBOTHBIX, OOMTAIONINX B PA3HBIX Cpeaax,
repOapu ¥ KOJUICKIIMM PACTEHUHW W OJKMBOTHBIX, OOJaNaOIMMUX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHEHHSIM YCIOBUH JKWU3HH, repOapuu u
KOJUICKITUU PACTCHWA W >KMBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIHH
KUBOTHBIX, YIACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHass paGora «BblBieHUEe NpPUCTOCOOIECHUN OPraHU3MOB K
BIIMSIHUIO CBETA».
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JlaGopaTtopHass padora «BbsiBIeHHe nNpUCIOCOOIEHUN OpPraHu3MOB K
BIIUSHUIO TEMIIEPATYPbI».

JlaGopaTtopHass pa6ora «AHATOMUYECKHE OCOOCHHOCTHM pPACTEHHN U3
Pa3HbIX MECT OOUTAHUSI.

Tema 8. Jkos0rusi BUA0OB U NOMYJISALMIA

OKOJIOTUYECKHE  XapaKTEpUCTUKH  nonyisiuuu.  [lomymsnms — kak
Ouonoruueckas cuctema. Posib HEOTHOPOIHOCTH Cpenibl, PU3NUECKUX OapheEPOB U
0coOeHHOCTEW OMOJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyaanvii. OCHOBHbIE TOKa3aTeNM NOMYJSLHMH: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasT W IIOJOBasg CTPYKTypa, pOKAAEMOCTb, MPUPOCT, TEMII PpOCTAa,
CMEpPTHOCTb, MUTPALUSI.

DkoJyiorudeckasi CTpykrypa nonyisaiuu. OreHka YUCIEHHOCTH TOIYJISIIHH.
JluHaMuKa TIOMYJISIIIUK W €€ peryisiuus. bUoTHYecKuil MOTeHIMaI TOMYJISIUH.
MopenupoBaHue JUHAMHUKHN MOMYJsAMd. KpuBbie pocTa YMCICHHOCTH TOM YJISIIUU.
KpuBbie BbDKHBaHMsI. Perymnsius YUCICHHOCTH TOMYJAIUN: pPoJib (PaKTOPOB,
3aBUCAIINX W HE 3aBUCSIINX OT IUIOTHOCTH. DKOJOTUUECKUE CTPATEruH BUJIOB (T- U
K-ctparerun).

[TonsiTue 06 3KoMOrMyeckor HUIIe Bujaa. MecrtooOutanue. MHOroMmepHas
Mojzienb 3Kkoiormueckor HumuM Jxk.M. XatuuHcona. Pa3mepbl 3kosioruueckoin
Huid. [loreHunanbHas 1 peaaTu30BaHHAS HUIIIM.

Bug kak cucrema mnomnymisuui. Apeayibl BUIOB. BUIIBI U MX KU3HCHHBIC
CTpaTeruu. JKOJOTHYECKNUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS M MUTpalMil >KUBOTHBIX. buosornueckue
VWHBA3UH 4Yy>KEPOIHBIX BUIOB.

JdemoHcTpanumn
[Moprper: [dx. M. XaTynHCOH.

Tabmumpl ¥ cxeMbl: «OKOJOTHYCCKHE XapaKTCPUCTHUKH TOMYJISIIUN,
«IIpocTpancTBeHHas  CTpyKTypa nonyJjsinuu», «Bo3pacTHple  nmpaMuabl
nonyasiuun», «CKOPOCTh  3acelieHHsT TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMm», «Mogenp skosorudeckoi Humu [x. M. XaTunHconay.

O6opynoBaHue: repOapuu pacTCHUM, KOJIISKITUN YKUBOTHBIX.

JlabopaTtopHas pabora «llpucnocoOneHuss cemMsiH pacTeHUH K
PACCEIICHUIO».
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Tema 9. DKo10rus cO00IIECTB. JKOJIOrHYeCKNe CHCTEMBI.

CooOmectBa opranu3MoB. buoneHo3 m ero crpykrypa. CBsizu Mexay
OopraHu3MaMH B OHOLIEHO3E.

OxocucteMa kak oTkpbiTas cucrema (A. JIx. Tencnu). DyHKIIMOHATBHbBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOJIYLEHTbl, KOHCYMEHTHI, PEAYLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOUOTHUECKHE OJIOKH
skocucteM. [1ouBbl 1 Wbl B A3KOCUCTEMaX. KpyroBopoT BELIECTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelIM  dKOCUCTEMBI. bumomacca W OpOAyKLMS.
DKOJIOTUYECKUE MUPAMUbI YUCEN, OMOMACCHI U SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpotiku. @aykmyayuu.
HamnpaiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbIC U
BTOPUYHBIE CYKIECCMM M UX MNPUYUHBL. AHTPOIIOITE€HHBIE BO3JCUCTBUS Ha
cykneccuu. Knumakcunoe cooOuiectBo. buopaznoobpasue u mojiiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIie SKOCUCTEMBI. JKocUcmeMmbl 03€p U peK. IKocucmemvl Mopel U
oKeanos. IKocucmemvl myHOp, 1eco8, cmeneu, NyCmvlib.

AHTpOHOFGHHBIG OKOCHCTCMEI. APpOBKOCPICTGMa. AFpOHGHOS. Pazanuus
MCIKAY aHTPOIIOICHHBIMHA U IIPUPOAHBIMU 3KOCHUCTCMAMMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3KocucteM. [opoackas
braopa u ¢ayna. CunanTponmzamms Topojickod (ayHsl. buonorudyeckoe wu
X03CTBEHHOE 3HAYCHUE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aUMOJICUCTBHI OpPraHU3MOB
B 3KocHcTeMaX. Ponb xackaonoeo sgpgexma u 6udo6-30udpuxamopos (Kinodesvlx
6u008) 6 QyHkyuoHuposanuu sxkocucmem. [lepeHOC PHEPTHHM W BEIISCTB MEKIY
CMEXXHBIMU SKOCUCTEMAMU. Y CTOMYMBOCTh OPTraHU3MOB, ONYJISIUUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIOT€HHBIX BO3AEHCTBHIA.

Mexanuzmwi 8030€lCcmaus 3612p}13HeH1/l12 PA3HbIX munoe HA
Cy60p2aHu3M€HHOﬂ/l, OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOGBHAX,
OCHOB6bl JKOI02U4ecKoco HOopMUpoearus AHMPONOCEHHO20 6030€UCMBUSL.
MGTOI[OJ'IOFI/I}I MOHHUTOPHHI'a CCTCCTBCHHBIX M AHTPOIIOI'CHHBIX 9KOCHCTCM.

JdemoHcTpanuun

IMoprpet: A. JIx. Tencnu.
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Tabmuiet ~ u cxembl:  «CTpykTypa  OuoneHosza»,  «OJKocucTteMa
LIMPOKOJINCTBEHHOIO JIECa», «DKOCUCTEMA XBOMHOIO Jecay, «DyHKIIMOHAIbHBIE
IPYIIBl OPTaHU3MOB B J3KOCHCTEME», «KpyroBOopoT BEHIECTB B JKOCHUCTEME),
«llenu nutanus (macTOMILHALA, JETPUTHAA)», « IKOJOTHUECKas] MUPAMUIA YHCE»,
«OKonoruyeckass nupamusia OMOMacchl», «IKOJOTHYECKas MUpaMuia SHEPTUN»,
«O6pa3oBanue 60n0Tay», «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca TOCTE
noxapa», «9KoCHcTeMa 03epa», «ArpoueHos3», «KpyroBopoT BEMIECTB M IOTOK
SHEPruu B arpoueHo3e», «[Ipumepsl ypOoskocuctem».

O6opynoBanue: repdapun pacTeHUM, KOJUIEKIIMM HACEKOMBIX, Yydelia MTHUIL
U 3Bepeil, repOapuu KyJbTYpHBIX M JHUKOPACTYIIMX PACTEHUU, aKBapUyM Kak
MOJENb 3KOCUCTEMBI.

HpaKTI/l‘IeCKaﬂ paﬁoTa «I/I3yquHe M OIIMCAaHUC yp603KOCI/ICTCMBI».

JlabopaTopHas padora «/3yueHue pazHOOOpa3usi MENKHX TOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKcKypeusi «IKCKypcUs B TUIMYHBIN OuoreoneHos (B 1yOpaBy, OepesHsik,
€JIbHUK, Ha CYXO/IOJIbHBIN WU TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcusi «IKCKypcUsi B arpo3KOCUCTEMY (Ha MOJE€ WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — rinodanbHasi IKOCHCTEMA

buochepa — obOmemnnanerapras obojouka 3eMId, TJ€ CYHIECTBYET WIIU
CyllecTBOBaja ku3Hb. Pa3BuTHe mpencraBieHuit o ouocdepe B Tpynax 3. 3rocca.
VYyenne B. U. Bepnanckoro o 6uoctepe. O6mactu 6uochepst u e€ coctas. XKupoe
BeIeCTBO Onochephl U ero PyHKITUH.

3aKOHOMEPHOCTH cyIliecTBoBaHUsI Onocdeprl. OcobeHHOCTH Orochepsl Kak
rio0abHOM 3KocHcTeMbl. JJuHaMuueckoe paBHoBecue B Onochepe. KpyroBopotsr
BEILIECTB U OMOT€OXMMHUUYECKUE LUKIBI (Yriiepoaa, a3ota). PATMUYHOCTH sIBIICHHI
B Onocdepe.

3oHanmbHOCTh Omochepnl. Ilonstue o Omome. OCHOBHBIC OHOMBI CYIIIH:
TYH/pa, XBOWHBIC JIeca, CMCIIIAHHBIC W IITUPOKOJIUCTBEHHBIC JIeCa, CTCIIH, CAaBaHHBI,
ITyCTBIHH, TPOMTMYCCKHE JIECa, BRICOKOTOPhs. KilmMmat, pacTUTEIBHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CtpykTypa v QYHKIIHS KUBBIX CUCTEM, OIEHKA WX PECYpPCHOTO MOTEHITHAIa
1 6uochepHbIX (YHKIIUI.

JdemoHcTpanumn
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IToptpetsl: B. U. Bepuanckuid, 3. 3rocc.

Tabauiel 1 cxeMmbl: «I'eochepsr 3emnuy», «kKpyroBopoT azoTa B mpuUpoje»,
«Kpyrosopor yriaepoaa B mnpupoae», «KpyroBopor kuciopoaa B MPUPOILH,
«KpyroBopoT Boabsl B mpupojae», «OcHOBHbIE OMOMBI cymny, «Kiumatuueckue
nosica 3emnn», «Tynapay», «Taiira», «Cmemannsiii agec», «IIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHa», « Tponuyeckuii mecy.

OGopynoBaHnue: TrepOapud pacTeHHl pa3HbBIX OHMOMOB, KOJUIEKIIMHU
KUBOTHBIX.

Tema 11. YestoBek u oKpy:kawinas cpeaa

OKOJIOTMYECKHE KpPHU3UChl M UX NpUYMHBL. Bo3zaeicTBue dYenoBeka Ha
ouocepy. 3arps3HeHue Bo3AyIIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpenbl. OxpaHa BOJIHBIX pecypcoB. Paspymenune mnoubl. Oxpana
NOYBEHHBIX pecypcoB. 3MeHeHne Kiumara.

AHTpPOTIOTEHHOE BO3/ICHCTBHE HA PACTUTEIbHBINA W KUBOTHBIN Mup. OxpaHa
PACTUTETLHOTO W >KMBOTHOTO MHUpa. OCHOBHBIC MPUHIIUIBI OXPaHbl MPUPOJIBIL.
Kpacubie xnuru. OcobGo oxpansiemble mnpuponnbie Tepputopun (OOIIT).
Bboranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OcCHOBHBIE TPUHIUIIBI YCTOWYUBOTO PAa3BUTHS YEJIOBEYECTBA M IMPHUPOJIBI.
PanvonansHO€  MPUPOJONONB30BAHME M COXpaHEHHE  OMOJIOTHYECKOro
pazHooOpasust 3emuin. OOIIKMEe 3aKOHOMEPHOCTH TIJIOOATBHBIX SKOJOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIC MOCIIEICTBUS.

PasBuTHe METOZOB MOHHUTOPWHTA pAa3BUTHS OIACHBIX TEXHOT'CHHBIX
nporieccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaowjell U
KOHKYPEHMOCNOCOOHOU dHepeemuke. bBuonocuueckoe pasnoobpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugaruue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBGbI
sKopeaburumayuy dKocucmem U cnocob6o8 6OopbbbL ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus MOpcKux u HaA3eMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuiet  w  cxembl: «3arps3HeHue  aTMocdepbl»,  «3arpsa3HeHUe
ruapocdeps», «3arpsszHeHue mouBbl», «llapHukoBbiii 3dPekT», «Ocobo
OXpaHseMble IPUPOIHBIE TEPPUTOPUNY», «MoOJIeNN yIPABIIEMOT0 MUPAY.

O6opynoBanue: ¢dororpaguu OxpaHsSeMbIX pacTeHUHM u KUBOTHBIX KpacHoit
kHuru Poccuiickont @enepanuu, KpacHoM KHUTH permoHa.
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IHJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHBIE U MPEAMETHEIE.

B cTpyKType TMYHOCTHBIX Pe3yJIbTATOB OCBOEHUS MPOTPaMMBI [0 OMOJIOTUH
BBIJICJIEHBI CJIEAYIOIIME COCTABISIOUINE: OCO3HAHUE O0YYarOIIMMUCA POCCUICKOM
IPpaKIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CAaMOONpENENeHUI0, Haluyue Mmomueayuu K  OOy4eHHI0  OHOJIOTHuH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUH JHMYHOCTH Ha OCHOBE
KJIIOYEBBIX ILIEHHOCTEH W HCTOPUYECKHX TPAAUIMN pa3BUTUS OUOIOIHMYECKOTrO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCSl PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTH 1LEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIUMH CHCTEME
Ouonornyeckoro  oOpa3oBaHMs, Haauuue  NPABOCO3HAHUA  DKOJOTUYECKON
KyJIBTYPbI, CHOCOOHOCTU CMABUMb TIETTU ¥ CTPOUTH )KU3HCHHBIE TIAHBI.

JIMYHOCTHBIEC Pe3yIbTaThl OCBOCHHUS POrPaAMMBI 110 OUOJIOTHU JTOCTUTAIOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3UIMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IMPABOIOPAJKY, YEJTOBEKY TPyAa U CTapilieMy IMOKOJICHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIMsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pE3ynbTaThl OCBOSHHA ydeOHOro rmpeamera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIIUXCSl PYKOBOJCTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEHW IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIINX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIUPEHHUE >KU3HCHHOTO
ONbITa U OMbITAa ACATEIBHOCTH B MPOIECCE Pealnu3aluid OCHOBHBIX HANPAaBICHUMN
BOCIIUTATEIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTH TPakAAHCKOW MO3UIMHU OOYYAIOUIErOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO WiI€Ha POCCUMCKOTO OOIIECTBA;
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OCO3HAHHME CBOMX KOHCTUTYLMOHHBIX @IpaB U OO0sA3aHHOCTEH, YBa)KEHUE
3aKOHA U MIPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOp‘-IGCKOﬁ ACATCIBHOCTH IIpU CO3JaHHUHN
y‘{C6HBIX IMPOCKTOB, PCIICHUUN y‘le6HBIX KU TIO3HABATCJIBbHBIX 3aJa4, BBIIIOJTHCHHUU
OMOJIOTMYECKUX 9KCIICPUMCHTOB;

CIIOCOOHOCTh OMPEACNISITh COOCTBEHHYIO TO3UIIMIO [0 OTHOILICHHIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMCHHUC YUYUTHIBATH B CBOUX ﬂeﬁCTBHHX HGO6XOI[I/IMOCTB KOHCTPYKTUBHOT'O
BSaHMOHCﬁCTBHH JIIO):[Cﬁ C pa3HbIMH Y6C)KIICHI/ISIMI/I, KYJIBbTYPHBIMH LCHHOCTAMHU U
COLIMAaJIBHBIM ITOJIOXKCHHUEM;,

TOTOBHOCTb K COTPYAHHUYCCTBY B IIPOUCCCEC COBMCCTHOI'O BBIITOJIHCHHA
y‘{€6HBIX, MO3HABATCIIbHBIX W  HCCICOAOBATCIILCKUX 3add4d, YBaXUTCIIBHOTO
OTHOIICHHUA K MHCHHIO OIIIIOHCHTOB IIPH 06CY}KII€HI/II/I CIIOPHBIX BOIIPOCOB
OHOJIOTMYECKOTO COACPIKAHUA,

TOTOBHOCTh K TYMaHUTApPHOM U BOJIOHTEPCKOMN AEATEILHOCTH
2) NAaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTh pPOCCUICKOM I'paKIaHCKOMN UJECHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJlly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHWE K NPUPOJAHOMY HACIECIUI0 U IaMSATHHUKAM
IPUPOABI, AOCTHXKEHHUSIM Poccuu B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJOTHSX,

TpyAaeE,

CIIOCOOHOCTh OIICHMBATh BKJIAJT POCCHMCKUX YUYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJIOTHH, TOHWMAaHHUS 3HAYCHWsS OWOJOTMM B TO3HAHWHM 3aKOHOB
MPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeiHas yoekIEHHOCTh, TOTOBHOCTh K CIYKCHHIO M 3amure OrteuecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS
OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TTOBE/ICHMUS;
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CIIOCOOHOCTB OICHMWBATbL CHUTYyallMIO W NPHUHUMATH OCO3HAHHBIC PCHICHUA,
OPHUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHLIC HOPMbI 1 ICHHOCTH,

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMUYUBOTO OYyAYyLIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM pPOJMUTEIAM, CO3JAHUIO CEMbU HA
OCHOBE OCO3HAHHOI'O MPUHATUA LEHHOCTENM CEMEMHOW KWU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUSA:

IACTCTUYICCKOC OTHOIICHUC K MHUPY, BKIIIOYAsSA ICTCTUKY 6BIT3,, Hay4YHOT'O "
TCXHUYICCKOI'O TBOPYCCTBA, CIIOPTA, Tpyaa, 06IJ_[€CTB€HHBIX OTHOMCHHﬁ;

ITIOHUMAaHHUC OMOIIHMOHAJIIBHOT'O BOS}ICﬁCTBHH JKHUBOM mpupoabl 1 e€ IOCHHOCTH,

TOTOBHOCTb K CAMOBBIPAKCHHIO B PA3HLIX BHUAAX HCKYCCTBA, CTPCMIICHUC
IMPOABJIATH KAaUCCTBA TBOp‘ICCKOf’I JIMYHOCTH,

5) ¢pu3nyeckoro BoCMHTAHNS, (POPMUPOBAHUS KYJILTYPHI 310POBbSI H
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMaHUE W peaju3ais 3J0pOBOTO M 0O€30MacHOT0 o00pasza KU3HU
(3mopoBoe  THUTaHWE, COONIOACHWE TUTHCHHYECKUX TIPaBUI W HOPM,
cOamaHCHUPOBAaHHBIA pEXUM 3aHATHA W OTAbIXa, peryispHas Qu3ndeckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (PU3UYECKOMY U IMICUXUUECKOMY 370POBBIO;

IIOHUMAHUE [EHHOCTHU TIPaBUJ HWHIWUBUAYAJIBHOTO W  KOJUIEKTUBHOIO
0€3011acCHOTO0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTOJIEH;

OCO3HAHHE TIOCIEJCTBUN W HETPUATUS BPEAHBIX MPHUBBIUCK (YIMOTpeOIeHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

6) TPy10BOro BOCIIUTAHUS
TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MAacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOM NEATEIILHOCTH TEXHOJOTMYECKONW M COIMAIILHOU
HaMpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSTEIIHHO
BBIMOJIHATH TAKYIO JEATEIbHOCTD;

HMHTEpEeC K pa3nuyHbIM cepam mpodeccuoHaIbHON EATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymied mnpodeccu U pean30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIaHbI,
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FOTOBHOCTh W CIOCOOHOCTh K OOpa30oBaHUI0 U CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JI0rH4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKHU 11eJ1ecO000pa3Hoe OTHOLIEHHWE K MPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS HKOJOTUYECKOW KYJIBTYpbl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUS TIOCTYIKOB M OLIEHKM MX BO3MOXHBIX MOCJIEACTBUN s
OKPYKAIOIIEN CPEBI;

OCO3HaHUE TII00aJbHOIO XapakTepa 3KOJOTMYECKUX NMpoOieM M MyTel ux
pelIeHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble MPU HM3yYECHUH OHMOJIOTHH
3HaHMSI W YMCHHUS TPU PEIICHWM TPOOJIeM, CBS3aHHBIX C PAIMOHAIbHBIM
NPUPOJIONIONB30BaHNEM  (COOMIOACHWE  TMpaBWI  TOBEACHHWS B TPUPOJIE,
HAIPaBJICHHBIX Ha COXPAaHCHHE PAaBHOBECHS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHOChEphI);

aKTUBHOE HENpHsATHE JIeWCTBUM, NPHUHOCAIIMX Bpel  OKpyXkarouien
NPUPOJHON Cpefie, YMEHHE MPOTHO3UPOBATH HEOIArONPUSITHBIE SKOJIOTHUECKHE
MOCJICJICTBUS MTPEANPUHUMAEMbIX IEUCTBUI U MPEOTBPAIIATh UX;

HaJU4YhE€  Pa3BUTOIO  SKOJOTMYECKOIO  MBILIUIEHUS, AKOJOTHYECKOU
KyJIbTYpbl, OIBITA JESITEJIBbHOCTH 3KOJIOTMYECKOW HANpPaBIE€HHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSI MMH B NO3HABATEIbHOW, KOMMYHUKATUBHOM W COIMAIBLHOU
PaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOU AEATEIbHOCTU 3KOJIOTUYECKOM
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOUW NPAKTHUKH, OCHOBAHHOTO Ha JUAJIOTE
KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UYHUTATEIBCKOM KYJIBTYpPBl KaK CpEICTBa
B3aUMOJICHMCTBUS MEXIY JIFOAbMU U ITIO3HAHHS MUPA;

NOHMMaHue crneuuuku OWUOJOTUM KaK HayKd, OCO3HAHUS €€ poJiu B
dbopMHUpOBaHUN PAIMOHAIIBPHOTO HAYYHOTO MBINUICHHS, CO3JaHUU IEIOCTHOTO
MpEACTaBICHUS 00 OKpYXKalollleM MHUpE KaK O €JIMHCTBE MPHUPOJbI, YEJIOBEKa U
oOllecTBa, B TO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodieM
COXpPaHEHHUSI TPUPOJTHOTO PABHOBECHS;
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yOeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JUIsl COBPEMEHHOMN LMBUIN3ALINHN:
oOecrieyeHus: HOBOI'O YPOBHSI pPa3BUTUS MEAMIMHBI, CO3/IaHHE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh PEeCypcHble  MPOOJEeMBbl  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTEH BBIXOJA U3 INIO0ANbHBIX 3KOJOTMUECKUX MPOOIeM U
oOecrieyeHusi  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PAlMOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJIOTMYECKMX 3HAHUM B ILEJSIX
NOBBIIEHUSI O0IIEeH KyJIbTypbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIIMOHAJBLHOM rpaMOTHOCTU OOydaromuxcs, GopMHpyeMoit
pU U3y4EeHUU OMOJIOTUH;

MOHUMAHHUC CYHNIHOCTHU MCTOAOB IMTO3HAHUSA, UCIIOJIb3YCEMBIX B CCTCCTBCHHBIX
HayKax, CIIOCOOHOCTH HMCHOJIB30BaTh MOJIy4acMbIC 3HAHUA [JId dHAJIN3a U
OOBSICHEHMS SIBJICHUI OKPYKAromiero Mupa U Mpoucxoadnmnux B HEM HBMCHGHHﬁ,
YMCHHUC [OCJIaTh 000OCHOBaHHBIEC 3aKJIOUYEHHS Ha OCHOBE HAaY4YHbIX q)aKTOB 151
HMCIOINXCA TaHHBIX C TCJIBIO MMOJYUYCHUA JOCTOBCPHBIX BBIBOIOB,

CIIOCOOHOCTHh CaMOCTOSITEILHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHHS JIIA
pPCUICHUA HpO6JICM B PCAJIbHBIX ) XU3HCHHBIX CUTYAalIUAX]

OCO3HaHHNC ICHHOCTHU Hay‘{HOﬁ ACATCIIBHOCTH, TOTOBHOCTL OCYHICCTBJIATH
IMPOCKTHYIO N NUCCIICAOBATCIILCKYIO ACATCIbHOCTD MHANBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh W CIHOCOOHOCTh K  HENPEPHIBHOMY OOpa3oOBaHUIO U
caMo00pa3oBaHUIO, K AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAHWW 1O OWOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yiabTaThl OCBOCHHS ydueOHOTO mpeamera «buomorusy
BKJIFOYAIOT: 3HA4YUMbIe 711  (POPMUPOBAHUS MHPOBO33PEHUS OOYyJaAIONIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYUYHbIE MOHSTHS, OTpPaKaroIlue
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEUPUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BELIECTBO, HEPTrus, SIBIICHHE, MPOIIECC,
CUCTeMa, HAy4YHBIM (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
uccleoBaHue,  HaONMIOJEHUE,  HM3MEpPEHUEe, OSKCHEPUMEHT U  ApPYrue);
YHUBEpCaJIbHble y4deOHble JeHCTBUA (IIO3HABATEbHbIE, KOMMYHUKATHUBHEIE,

PEryIsTUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue G YHKIIHMOHATBHOM
IPaMOTHOCTH ¥  COIHMAJBHONW KOMIIETCHIIMM OOYYarOMIMXCSA;, CIOCOOHOCTH
oOyyJaromuxcs HCIIOJIB30BATh OCBOCHHBIE MEXKINCUUTUTMHAPHBIE,

MHPOBO33PEHUYCCKHUE 3HAHUA W  yHUBEpPCalibHble y4deOHBbIE JCHCTBUS B
MO3HABATEILHOW M COLIMATIBHOM MPAKTHUKE.
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B pe3synpraTe wu3ydeHuss OHOJIOTMM Ha YpPOBHE CPEAHEro OOIIEro
oOpa3zoBanus y oOyuarouierocs OynyT cGOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHHUBEpCaTbHbIE yueOHbIE AEHCTBUSA, KOMMYHUKAaTUBHBIC YHHUBEPCAIbHBIC YIeOHBIC
ICHCTBUSA, pETYIATUBHbIC YHUBEpCAIbHBIC YyUeOHBIC MACHCTBHS, COBMECTHAS
JeSITeIbHOCTb.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS MPOTPaMMBI CPEIHEro OOIIeTo
00pa30oBaHus JOJKHBI OTPAXKATh:

Osiaanenune YHUBEPCAJIbHbIMU Y4eOHBIMH MO3HABATEJIbLHLIMH
JAEeMCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE JeiiCTBUS:

CaMOCTOATENbHO  (pOpMyNIHpOBaTH M aKTyaJu3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TPH OCBOCHUHU 3HAHUN MTPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilaccuuKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIUBATH
CBSI3M C IPYTUMU MTOHATHUSIMU);

onpeaACiATL HCIIN HOCATCIIBHOCTH, 3aAdaBad IMApaMCTPbl M KPUTCPHUU HX
HOCTHIKCHUA, COOTHOCHUTDL PC3YJIbTATHI ACATCIIBHOCTHU C ITOCTABJICHHBIMUA LICJISIMU,

UCIIOJIb30BaTh OMOJIOTUYECKHUE TIOHATUS A1 00bACHEHUS (DaKTOB U SIBIICHUMN
YKUBOM MPUPOBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHAYKTUBHBIC, IEAYKTUBHBIE, IIO
AHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTM U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKITIOUCHUS;

IPUMEHATh ~ CXEMHO-MOJICJIBHBIE ~ CpPEACTBAa ISl MPEICTABJICHHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaX, a
TaKXX€  IPOTUBOPEYMM  Pa3sHOrO  poOJa,  BBIABICHHBIX B Pa3JIMYHbBIX
UH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHaIu3a WMEIOIIHUXCS
MAaTEPUAIBHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTD KOPPCKTHBEI B ACATCIIbHOCTD, OLICHUBATDH COOTBCTCTBHC
PE3YyIbTAaTOB LCJIAAM, OCHUBATL PUCKHA HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPAWUHUPOBaTh M  BBINOJHATH pPabOTy B  YCIOBUAX PEAIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
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pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEUICHUN KU3HEHHBIX MPOOJIEM.
2) 0azoBbIe HCCJIEI0BATEIbCKHE IeCTBHS:

BJIaACTh HaBbIKaMH y‘IC6H0-HCCH€I[OBaT€HBCKOﬁ u HpOGKTHOﬁ
ACATCIbHOCTH, HABBIKAMMA PAa3pCIICHUA HpO6JIeM, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOATCIIbBHOMY IMTOMCKY MCTOJO0B PCHICHUA IMPAKTUYICCKUX 3aaa4, IPUMCHCHHUIO
Ppa3IMIHBIX METOAOB ITO3HAHMA,

HNCIIOJIb30BATH PA3JIMYHBIC BUAbBI HOCATCIBHOCTH IIO IIOJIYYCHHUIO HOBOIO
3HaHUs, €ro HHTCPIPCTAIUU, Hp€O6pa30BaHI/IIO n TMNPUMCHCHUIO B y‘Ie6HBIX
CUTyaludaXx, B TOM YHUCJIC ITPU CO3AaHUHN y‘l€6HBIX 1 COUAJIBHBIX IIPOCKTOB;

(I)OpMI/IpOBaTB Hay‘{HBIﬁ THUII MBIIIIJICHUA, BJIAACTD HaquOﬁ TepMHHOHOFHeﬁ,
KIHOYCBBIMU ITOHATHUAMHA U MCTOdaMU,

CTaBUTh M (QOpMyIHpOBaTH COOCTBEHHbIE 3aJayl B 00pa30BaTEbHOMN
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUAX;

BBISIBIIATh TPUUYMHHO-CJICJICTBEHHBIE CBSI3M W aKTyaIM3UpPOBATH 3ajauvy,
BBIIBUTATh THUMOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThI JUIsl JOKa3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

AHAJIM3UPOBATL IIOJYYCHHBIC B XOAC PCIICHHUA 3adadu pPC3YJIbTaThl,
KPUTHUYCCKHU OLCHUBATDH UX JOCTOBCPHOCTDH, ITPOTHO3UPOBATE NU3MCHCHUC B HOBBLIX
YCIIOBUSX,

JaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIA TOUCK TEPEeHOca CPEACTB M CIOCOOOB
JEHCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO U MPAKTUYECKYIO 001acTu
KU3HEEIATEIbHOCTH,

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BbBIABHUI'aTh HOBBLIC HMACH, IIPCAIAraTb OPHUIMHAJIBHBIC ITOAXOAbI U PCHICHUAI,
CTaBHUTb HpO6J’ICMBI H 3a1a4i, JOIIYCKAaroIMue aJIbTCPHATUBHBLIC PCIICHUA.

3) pabora ¢ uHpopMaumeii:

OpPUEHTHPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HUHopManuu (TEKcTe
y4eOHOro mocoOusi, HAyYHO-MOMYJISIPHOM JIUTepaType, OMOJIOTMYECKUX CIOBapsAX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B VHTepHeTe), aHaIM3UpPOBATH
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MH(OPMAIMIO Pa3IMYHBIX BUIOB U (POPM MPEACTABICHUSA, KPUTHUECKH OLIEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTb;

GbopMyIHpOBaTH 3aNPOCHl U MPUMEHSATH Pa3IMIHBIC METOIBI TIPH TIOUCKE U
otOope Ouonornueckoil nHGOpMaIMU, HEOOXOIUMON ISl BBITIOJIHEHUS YUYE€OHBIX
3aad;

HpI/IO6pCTaTB OIIBIT HCIIOJIB30BaHUA I/IHCI)OpMaI_II/IOHHO-KOMMyHI/IKaTI/IBHBIX
TGXHOHOFI/Iﬁ, COBCPIICHCTBOBATL KYJIbTYPY dKTUBHOI'O UCIIOJIB30BAHUA PA3JIMYHBIX
ITOUCKOBBIX CUCTEM,

CaMOCTOSATENIbHO ~ BBIOMpaTh  ONTUMAJIbHYIO  (opmMy  mpejcTaBieHUs
Oouonornyeckoil nHbopmauu (cxemMbl, rpaduKku, AUArpaMMbl, TaOIHUIIbI, PUCYHKH

U JIPYroe);

UCIIOJIb30BaTh HAay4YHBIA $I3bIK B KauyeCTBE CpejAcTBa IMpu pabore ¢
Oouonornyeckoil uMH(pOpManUMen: TMPUMEHATh XUMHYECKHe, (Qusnyeckue W
MaTEeMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISIAHOCTH;

BJaJ€Th  HABbIKAMHM  pAclO3HaBaHUA M 3allUThl  WHMOpMAaIuH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OsJjiajieHne YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH A€ CTBUSIMH:
1) o0meHue:

OCYIIECTBJISITh KOMMYHHUKAIIMM BO BceX cdepax IKU3HHU, AaKTUBHO
y4acTBOBAaTh B JIHMAJIOT€ WM JUCKYCCHHM IO CYIIECTBY OOCYXIaeMOW TEMBI
(ymeHue 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYKJICHHUSI OTHOCHUTEIIBHO BBIIIOJHEHUS
MpeIaraéMou 3a1a4u, yYUThIBATh HHTEPECHI U COIVIACOBAHHOCTD MO3ULIAMN JPYTUX
YYaCTHUKOB JHAJIOTa WIN JUCKYCCUH);

pacCiio3HaBaTb HeBep6aJ'II)HI)Ie CpCaCTBa O6HleHI/I${, IIOHUMATb 3HA4YCHHC
COMAJIBHBIX 3HAKOB, IPCAIIOCHIIIOK BO3HHMKHOBCHM:A KOH(i)J'II/IKTHI)IX CHTyaHHﬁ,
YMCTb CMAT4aTh KOH(l)J'II/IKTBI N BCCTH IICPCTOBOPLI;

BJIQJIETh PA3JIMYHBIMUA CIIOCOOAMU OOIIECHUS W B3aUMOJICHCTBHSI, TIOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
1 B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BépHYTO M JIOTMYHO H3JiaraTb CBOIO TOYKY 3pCHHA C HCIIOJIb30BAHHUCM
SA3BIKOBBIX CPCACTB.

2) COBMECTHaA T1€ATCIBHOCTD:
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MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYaTbHOMN
paboTHI MPU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOACHCTBHS MIPU PEIICHUU y4eOHOM 3a1auH;

BBIOMpATh TEMaTUKy W METOAbl COBMECTHBIX JEHCTBHM ¢ y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJICHA KOJUIEKTUBA;

IIPUHUMATh I[€IM COBMECTHOM  JEATEIIbHOCTH, OpraHU30BbIBaTH WU
KOOPJUHUPOBATh JEUCTBUA II0 €€ JOCTHKEHHUIO: COCTaBJATH IUIAH JCWCTBUU,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBAaTh KA4E€CTBO CBOETO BKJIAJa M KaXJOr0 y4YaCTHHKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IIPOCKTBI, OHOCHHBATH HIACHU C TIIO3WIHMHU HOBHU3HELI,
OpPUTMHAJIBHOCTH, HpaKTHqCCKOﬁ 3HAYUMOCTH,

OCYHICCTBIIATE IIO3UTHUBHOC CTPATCIHYCCKOC TIIOBCACHUC B PaA3JIMYHbIX
CUTyaluigaXx, IMposABIATE TBOPUYCCTBO U B006pa}K€HI/I€, OBITH NHHUIIUATUBHBIM.

OBJj1ajieHre YHHBEPCATbHBIMH PEryJIITABHBIMH AeiiCTBUSIMU:
1) camoopraHu3amms:

WCIOJIL30BAaTh OHMOJIOTHUYECKUE 3HAHUS JJIA  BBISIBJIICHUSA HpO6J'IeM n ux
PCUICHUSA B JKUBHCHHBIX U y‘lC6HLIX CUTyalusix;

BbIOMpATh HAa OCHOBE OWOJOTMYECKUX 3HAHWM I1IEJIEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOUX JIEMCTBUSAX U MOCTYIKaxX MO OTHOLICHUIO K KUBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAOIINX;

CaMOCTOSATEIILHO OCYIIECTBIISATH MO3HABATEIBHYIO JEATEIbHOCTD, BBISBISATH
po0IeMBbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIHHOM
JESTETHHOCTH U )KU3HECHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO COCTABJIATh IUIAH PEIICHHS TPOOJEeMBI C  YIETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIM;

JlaBaTh OLCHKY HOBBIM CUTYallUsIM;
pacmupsTh paMKH y4eOHOTO NMPeIMETa Ha OCHOBE JINYHBIX MPEANOUYTEHHUI;

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;
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OLICHMBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (OPMHUPOBAHUIO M MPOSIBICHUIO IIMPOKOW JPYAULUU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO IOBBILIATH CBOM 0OOpa3oBaTENbHBIA U
KYyJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBLIM CHUTyallUsAM, BHOCHUTL KOPPCKTUBLI B ACATCIbHOCTD,
OCHUBATBb COOTBCTCTBUC PC3YJIbTATOB ICIIAM,

BJa/JeTh HABbIKaMM  MO3HABaTEJIbHOM  pediekcur Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJb30BaTh MPUEMBI pedieKCUM JUIsl OLEHKU CHUTYallud, BbIOOpa
BEPHOTO PELICHUS;

YMCTh ONLCHUBATHL PUCKHU MU CBOCBPCMCHHO IIPUHUMATL PCIICHUA II0 HX
CHHU)XCHUIO,

NpuHUMAaTb MOTHUBBI H ApPTryMCHTBI JAPYIrUX IIPpU QaHAJIMU3C PEC3YIILTATOB
ACATCIIBHOCTH,

3) npuHsTHE CEOS M APYTrUX:
NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKHU U IOCTOUHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBhl JpPYyIUX IIPU aHaJW3€ pe3yJIbTaTOB
NEATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMUOKH;
pa3BUBATh CIOCOOHOCTH MIOHUMATh MHP C TIO3UIIUHU APYTOTO YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUSI COJEpPXKAHHUS Y4eOHOro IpeaMeTa
«buonoruss» Ha yriIyoOJnEHHOM YpPOBHE OpPHECHTHPOBAaHBI Ha oOecreueHue
npopuapHOrO  00yueHHMs — oOydarommxcs  Omosorud. OHM  BKIIOYAFOT:
crienududeckue I OMOJOTHHN HAyYHBIC 3HAHKS, YMEHHUS M CIIOCOOBI JIEHCTBHH 110
OCBOCHMIO, UHTEPIPETALIMM U MPeoOpa30BaHUIO 3HAHUHN, BUJIBI JEATCIHBHOCTU IO
MOJYYCHUIO HOBBIX 3HAHUW U UX MPUMEHEHMIO B PA3IMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHBIX XKU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3ynabTaThl MPEACTABICHBI IO
rojaM U3y4eHHUS.

IIpeameTHBIe pe3yabTaThl OCBOCHHS ydeOHOro mpeamera «buomorums» B 10
Kaacce NOMKHbBI OTPAXKaTh:
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c(hOpMUPOBAHHOCTh 3HAHMM O MECTe€ U pOJM OHOJIOTUU B CHCTEME
€CTEeCTBEHHBIX HAayK, B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUpPa, B
MO3HAHUU  3aKOHOB MPUPOJLI W  pEIICHHH MpobiieM  palMoHaIbHOTO
MIPUPOJIONOJIB30BAHMS, O BKJIAJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX B Pa3BUTHE
OnoJjoruu,

BJaJICHUE CHUCTEMOW OWOJOrMYECKUX 3HAHUW, KOTOpas BKIIOYAET:
OCHOBOIOJIararolue OUOJIOTUYECKHEe TEPMHUHBI W MOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJilus, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTb, POCT M Pa3BUTHE), OMOJIOIMUECKHUE TEOPUH
(xnerouynas teopus T. llIBanna, M. lllneiinena, P. BupxoBa, XxpoMocomMHasi Teopust
HacneacTBeHHocT 1. Moprana), yuenusi (H. W. BaBumoBa — o 1meHTpax
MHOrooOpa3uss ¥  TNPOUCXOXKACHHUS  KYJIBTYPHBIX  pPAacT€HMi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB NEPBOrO MOKOJEHUS, PACILEIJICHUSI, YUCTOThl T'aMeT,
HE3aBUCUMOro  HacienoBanus ['. Mennens, TOMOJIOTMYECKUX  PpsAOB B
HacJICACTBEHHOU U3MCHYUBOCTH H. . BaBuiiora), [IPUHILIUIIBI
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO TO3HAHUS, HWCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCJICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
Ha0JII0/IeHNE, SKCTIEPUMEHT);

YMEHUE BBIICIISATH CYIIECTBEHHBIC MPU3HAKK: BUPYCOB, KJIETOK MPOKAPHUOT U
9YKapUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPraHW3MOB, B TOM HYHCIIE
OakTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M Y€JIOBEKA, CTPOSHHUSI OPTaHOB U CUCTEM
OpPraHOB pACTCHUH, JXWUBOTHBIX, YEJOBEKAa, IPOIECCOB JKU3HEACIATEIHLHOCTH,
NPOTEKAIONINX B OpraHU3MaX PAaCTCHHH, )KHBOTHBIX W UYEJIOBEKA, OMOJIOTHYECKUX
IIpOIIeCCOB: OOMEHa BEMIEeCTB (METa0O0JIM3M), TIPEBpaIlleHUs dHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U TETEPOTPOPHOTO THUIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE?A,
MHUTO3a, Mel03a, TaMeToreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUS  opraHu3Ma  (OHTOTeHe3a),
B3aMMO/ICHCTBHS TEHOB, T€TEPO3MCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIIMBATh B3aWMOCBS3U MEXIY OpPraHOWIAMH KIETKH M HX
(GYHKIIUSAMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W WX QYHKIUAMH, MEXKITY
opraHaMu M CHCTEMaMH OpPraHOB Yy pPACTCHH, >KUBOTHBIX W 4YEJOBEKa W MX
GYHKIUAMHA, MEXAY CHUCTEMaMH OpPraHOB M WX (DYHKIHUSAMHU, MEXKIY OJTalaMu
oOMEeHa BEMIECTB, ATaraMH KJIETOYHOTO IUKJIA U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, TEHOTHUNOM U (HEHOTUTIOM, (PEHOTHUIIOM U
dakTopamu cpeasl OOUTAHMUS;

YMEHUE BBISIBJISITh OTJIMUWUTEIIbHBIC NTPU3HAKHU JKUBBIX CUCTEM, B TOM YHCJIE
pacTEeHHH, )KUBOTHBIX U YEJIOBEKA;
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YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIIME AapryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJUMKY JUISl J10KA3aTeJIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIIL;

yMEHHE  pemiaTth  OWOJIOTMYECKHE  3aJayd, BBISBIATH  MPUUYHUHHO-
CJIC/ICTBEHHBIEC CBSI3U MEXKYy HCCIEAYyEeMbIMH OHOJOTMUECKUMU MPOIECCAMHU U
SBJICHUSIMHM, JIeJIaThb BBIBOJIBI W TPOTHO3BI HA OCHOBAaHUM TOJYYECHHBIX
pE3yNIbTATOB;

YMEHHE BBIMONHATH Ja0OpaTOpHbIE W TpPaKTHYECKHe PaOOTHI, COOIIOIATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIJBUTaTh THUIIOTE3bl, MPOBEPATh UX HSKCICPUMEHTAILHBIMHU
cpeacTBaMu, GOpPMYyIUPYS I1eJib HCCIEIO0BaHUS, AHAIW3UPOBATH IOJYYCHHBIC
pe3yJbTaThl U JETATh BHIBObI;

YMEHHE Y4acTBOBAaTh B YUe€OHO-UCCIIEAOBATEILCKOM paboTe Mo OHOJIOTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAayYHBIX OOIIECTB, W
NyOJIMYHO  TIPEACTABIATH  IOJYYCHHBIE  pe3ydbTaThl Ha  YYCHHUYECKUX
KOH(EpEHIUSX;

YMEHHE OIICHWBATh JTHYECKHE AaCIEKThl COBPEMCHHBIX HCCIICIOBAaHWHA B
obmacth  OwosorMM W MEAWIHMHBI  (KJIOHMPOBAaHHWE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPCHHE, HANPaBICHHOEC W3MEHEHHE TeHOMa WM CO3JaHHE TPaHCTCHHBIX
OpraHU3MOB);

yMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOP Oymyried mpodeccnoHambHOU
JESTEIBHOCTH B 00JIaCTH OWOJIOTHH, MEIUIIUHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEIBCKOT0 XO3SMCTBA, MHUIIEBOM MPOMBIIIICHHOCTH, YIIYOJISITh MO3HABATEIHHBIN
MHTEpEC, HAIIPaBJICHHBIH HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIECH MPOhEeCCHH U
NPOJOJKEHUE OMOJIOTHYECKOr0 O00pa3oBaHWs B  OpraHU3alUsaX  CpPEIHETO
po(ecCHOHaTBLHOTO U BRICIIIETO0 00pa30BaHUSI.

IIpeameTHBIe pe3ynabTaThl OCBOCHHS ydueOHOro npeamera «buomorus» B 11
Kaacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECTe€ W pOJM OHOJOTHH B CHCTEME
€CTECTBCHHBIX HAayK, B (OPMHUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
KapTHHBl MHUpa, B TMO3HAHWHM 3aKOHOB IIPUPOJBI M PEHICHUH HKOJOTHYCCKUX
mpoOJieM dYeloBeYeCTBA, a TaKXKE B PCIICHHH BOIPOCOB PAIMOHAIBHOTO
MIPUPOJIONIONIB30BaHUS, U B (POPMHPOBAHHMH IIEHHOCTHOTO OTHOIICHUS K IIPHUPOJIE,
00IIIeCTBY, YEIIOBEKY, O BKJIAJE POCCHUUCKHMX M 3apyOC)KHBIX YUEHBIX-OHOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMCHHC BJIaACTh CHCTEMOM OHOJIOTHYECKUX 3H3HHI>1, KOTOpass BKJIKOYACT
onpeaAcjaCcHusds MW IIOHHMMAaHHUC CYIIHOCTH OCHOBOIIOJArarommux OMOJIOTHYECKHUX
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TEPMUHOB M TOHATHH (BHUI, PKOCUCTEMa, Ouocdepa), OHOIOrMUYECKUE TEOPUU
(aBomrounonHas teopust Y. JlapBuHa, CUHTETHUYECKAsl TEOPHUS 3BOJIIOLUH), YUCHHUS
(A. H. CeBeproBa — 0 nmyTax U HampasieHusx sBontonuu, B.W. BepHaackoro — o
ouocepe), 3akoHbl (reHetuueckoro paBHoBecus Jlx. Xapau u B. BaiinOepra,
3apojsimeBoro cxoiactea K. M. bapa), mpaBuna (munumyma lO. JIubuxa,
AKOJIOTUYECKON THpaMuIibl dSHEpruum), rumnore3nl (rumore3a «mupa PHK»
VY. I'mnbepra);

YMEHHE  BJIaJETh  OCHOBHBIMM  METOJAMH  HAYYHOIO  IIO3HAHWA,
UCIIOJIb3YEMBIMU B OMOJIOTMYECKUX UCCIEIOBAHUSIX JKUBBIX 0OBEKTOB M DKOCHUCTEM
(omucanue, U3MepeHue, HaOIOJeHNEe, SKCIIEPUMEHT), CIOCOOaMu BBHISBICHUS U
OIIEHKHU aHTPOIOT€HHBIX U3MEHEHUI B MPUPO/IE;

YMEHHE BBIJCIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OMOI€OLIEHO30B,
IKOCHCTEM M Ouocdepbl, CTAOMIM3UPYIOLIET0, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOTO orbopa, AJIONATPUYECKOTO U CUMITATPUYECKOT O
BUI000pa30BaHus, BIMSHUS JBHXKYIIMX CHJI HBOJIFOIMU HAa T€HO(OH MOy,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpejie 0OMTaHUs, YepeAOBaHMs HAIPaBICHUM
ABOJIIOLIMM, KPYTOBOPOTA BEMIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMCHHUC YCTAaHABJIMBATL B3dAMMOCBA3HM MCKAY IIponccCaMMu 3BOJIOIHUHU,
ABWJXYIIUMH CHJIaMHU aHTPOIIOICHC3d, KOMIIOHCHTAMH PA3JIMYHBIX 3KOCHUCTCM H
HpI/ICHOCO6H€HI/I}IMI/I K HUM OPraHU3MOB,

YyMEHHE  BBIABIATH  OTJIMYUTENIBHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
IPUCTIOCOOJIGHHOCTh BUJOB K Cpele OOUTaHHs, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHCHTOB ~ DKOCHCTEM, B3aMMOCBS3€Hl  OpPraHM3MOB B  COOOIIECTBAX,
AHTPOIIOT€HHBIX N3MEHEHUI B AKOCHUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO M CUMBOJIMKY Ul IOKA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX
CUCTEMATHYECKUX TPYIIN, B3aUMOCBS3U OPraHU3MOB U CpeAbl OOUTaHUS, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOTUMOCTH COXpPAaHEHHS MHOTO00paswsi BHIOB U
AKOCHUCTEM KaK yCJIOBHUsI COCYIIECTBOBAHUSI ITPUPOABI U YEIIOBEYECTBA;

yMEHUE  pemaTth  OWOJIOTMYECKHE  3aJa4yd, BBISBIATh  [PUYHUHHO-
CJICICTBCHHBIE CBSI3M MEXIY HCCIEAYEMBIMH OHOJIOTHUYECKHMH TPOIeCCaMu |
SABJICHUSIMH, JI€JIaTh BBIBOJABI M IIPOTHO3bI HA OCHOBAaHHWM IOJYYECHHBIX
pEe3yJIbTaTOB;

YMEHHUE BBINOJIHATH JTA0OPATOPHBIE U MpPaKTHUYECKHUE padoThl, COONIIOAAThH
npaBuiia Mpu padboTte ¢ y4eOHBIM U Ta0OPaTOPHBIM 000PYOBAHUEM;
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YMEHUE BBIJIBUTaTh THUIIOTE3bl, MPOBEPATh HUX DKCIEPUMECHTAIHLHBIMU
cpeacTBaMu, GOpPMYyIUPYS 1eJib HCCIEIOBaHUS, AHAIW3UPOBATH MOJYYCHHBIC
pe3yabTaThl U JeiaTh BEIBOIBI,

YMEHHE Y4YacTBOBAaTh B Yue€OHO-UCCIIEAOBATEILCKOM padoTe Mo OHOJIOTHH,
HKOJIOTUM W MEIUIIMHE, MPOBOAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, H
nyOMMYHO  TPEACTABIATH  TOJYYCHHBIE  pPEe3ylbTaThl Ha  yYCHHYECKHX
KOH(epeHUUsX;

YMEHHE OIICHUBATH TUIIOTE3bI M TEOPUU O MMPOUCXOXKICHHUH KU3HH, YCTIOBEKa
M YEJIOBEYCCKUX pac, O MPUYMHAX, TOCIEACTBUSAX M CIIOCO0aX MpPETOTBPAIICHUS
r100anbHbIX U3MEHEHHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBINH BBIOOp Oyaymieil mpodeccuoHaIbHON
JESATEIBHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, TIPHPOIOIIOIH30BAHMS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, IHUIICBOM
NPOMBIIIICHHOCTH, YrAyOJsATh TO3HABAaTEIbHBIM WHTEPEC, HAIPaBICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIECH  mpodeccHn ©  MPOJOJDKEHHUE
OHMOIOrMUecKOT0 00pa30BaHUSI B OPTaHM3AIMIX CPEAHETO MPOPECCUOHATBHOTO H
BBICIIIETO 00pa30BaHMS.

TemaTudeckoe IIJIAHUPOBAHHUC

10 KITACC
HaumenoBa Kosn4yecTBo 4acoB
Ne HHUeE
1/ Koutpoas IlpakTuuec daekTpoHHbIe (HUGpOBHIE)
pas3aeynoB u
. Tem Bceero HbIE Kue oOpa3oBaTe/ibHbIE pecypchl
nporpaMmb padoThI padoThbI
1 buonorus 1 0 0 [[https://resh.edu.ru/subject/lesson/3827/consp
KaK HayKa ect/118939/]
XKussie [[https://nsportal.ru/shkola/biologiya/library/2
2 cucreMblu 2 0 0 013/04/16/urovni-organizatsii-zhivoy-materii-
UX U3y4YCHUEC priznaki-zhivogo]]
3 buonorus 5 0 05 [[https://resh.edu.ru/subject/lesson/5383/consp
KJICTKH ' ect/153370/]
[[https://www.yaklass.ru/p/biologia/10-
XuMH4YecKas S . ..
klass/stroenie-i-sistemy-zhizneobespecheniia-
4 opranuzarmus 10 0 1

kletki-6844002/khimicheskie-veshchestva-v-
HIeTIH kletke-6844008]]

[[https://www.yaklass.ru/p/biologia/9-
klass/stroenie-i-sistemy-zhizneobespecheniia-

Crpoerne i kletki-17330/sushchnost-kletochnoi-teorii-

S dymanm 8 0 2 poverkhnostnyi-apparat-kletki-tcitoplazma-
freTiH ia_-16038/re-d2f21clc-cf21-4f90-a595-
c41d7d2f7daa]]
5 Ob6men 9 0 1 [[https://resh.edu.ru/subject/lesson/2486/start/]
BEILIECTB U ]
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JuexkTpoHHble (HudpoBbIE)
o0pa3oBaTe/ibHbIE PeCypChl

[[https://resh.edu.ru/subject/lesson/5352/main/
1l

[[https://www.yaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-organizmov-
6844021/zhiznennyi-put-kletki-6844022/re-
4c071769-7fbc-402e-a9d0-763d5¢4111d9]]

[[www.yaklass.ru/p/biologia/10-
klass/razmnozhenie-zhivykh-organizmov-
6844021/zhiznennyi-put-kletki-6844022/re-
4c071769-7fbc-402e-a9d0-763d5¢4111d9]]
[[https://www.yaklass.ru/p/biologia/10-

klass/razmnozhenie-zhivykh-organizmov-
6844021]]

[[https://biogdz.ru/10-11-klass/3-10-genetika-
nauka-o-zakonomernostyakh-
nasledstvennosti-i-izmenchivosti-g-mendel-
osnovopolozhnik-genetiki.html]]

[[https://resh.edu.ru/subject/lesson/5530/consp
ect/278623/]]

[[https://resh.edu.ru/subject/lesson/5530/consp
ect/278623/]]

[[https://resh.edu.ru/subject/lesson/3653/consp
ect/47179/]

[[https://resh.edu.ru/subject/lesson/3861/consp
ect/295750/]]

[[https://resh.edu.ru/subject/lesson/4943/consp
ect/148219/]

[[1]



HaumenoBa KosmyecTBo yacos
Ne HHE
n/ pasiesios u Kountpoas IIpakTuuec DJIeKTpOHHbIe (LM(pPPOBbIE)
. TeM Bcero HbIE KHe o0pa3oBaTe/ibHbIE pecypchl
NporpaMmbI padorel  padoTHI
OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

— 102, KoHTpOJIbHBIE PaOOTHI
— 1, mpakTrueckue paboTHI -
13

11 KJTACC

. HaumenoB KoandecTBo yacoB
aHue
pasjaesion
/ U TeM ¢
NnporpamMmm ero
n bl

Konrpo IIpakTn
JbHbIE YecKHe
pa6oTsl padoThI

3apoKIeHU
eu
pa3BUTHE
9BOJIIOIMOH
HBIX
MpeACTaBIIe
HUH B
OuoJIorun

4 0 0

Muxkpo3Bo
JIFIOIHS U €€
pe3yabTar
BI

Makpo3Bon

3 ommaned o 0
pe3ynbTaT
bl

IIpoucxox
JICHHUE U

4 pa3zButTHE
KU3HU Ha
3emuie

15 0 1.5

IIpoucxox
JICHUE
5 gemoBexka— 10 0 1
aHTpoTore
HE3

DKOoI0THUS
— HayKa o

g B3AUMOOTH o
OIIIEHUAX
OpraHu3Mo
B H

0.5

JuekTpoHHbIe (U poBLIE) 00pa3oBaTeIbHbIE
pecypchbl

[[https://resh.edu.ru/subject/lesson/5393/main/132001/]]

[[https://www.yaklass.ru/p/biologia/11-klass/osnovy-
evoliutcionnogo-ucheniia-6844066/obrazovanie-novykh-
vidov-ili-mikroevoliutciia-6844077]]

[[https://www.yaklass.ru/p/biologia/11-klass/osnovy-
evoliutcionnogo-ucheniia-6844066/dokazatelstva-
napravleniia-puti-i-sposoby-makroevoliutcii-6844079/re-
79e9d86f-39f1-481a-a6a5-9657a81580ea]]

[[https://www.yaklass.ru/p/biologia/11-klass/etapy-
evoliutcii-biosfery-i-cheloveka-6844082/razvitie-
predstavlenii-o-vozniknovenii-zhizni-6844083/re-
6e119c3b-20b7-473e-9a46-6030c7e811b7]]

[[https://www.yaklass.ru/p/biologia/11-klass/etapy-
evoliutcii-biosfery-i-cheloveka-
6844082/proiskhozhdenie-cheloveka-i-etapy-evoliutcii-
vida-6844087]]

[[https://ypok.pd/library/ekologiya kompleks nauk o v
zaimootnosheniyah_organi_224724.html]]
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3KOCUCTEM
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Yenosek u
OKpyXxaromr 6
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PezepBHOE
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Konrpo IIpakTn
JbHbIE YecKHe
padoTel padoThI

0 1.5
0 0.5
0 0.5
0 0
0 0
1 0

DJIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTeJbHbIE
pecypchl

[[https://www.yaklass.ru/p/biologia/11-klass/osnovy-
ekologicheskikh-znanii-6844047/adaptatcii-organizmov-
k-usloviiam-sredy-sushchestvovaniia-6844048/re-
f8d9365¢-8d93-43f0-8433-79af22eeb84c]]
[[https://www.yaklass.ru/p/biologia/11-klass/osnovy-
ekologicheskikh-znanii-6844047/svoistva-i-struktura-
populiatcii-6844052/re-a19c0ac8-1fd1-42b4-adee-
e58a016bd0fa]]

[[https://resh.edu.ru/subject/lesson/5501/conspect/119074
a1

[[https://resh.edu.ru/subject/lesson/5944/main/32098/]]

[[https://resh.edu.ru/subject/lesson/5392/conspect/8377/]]

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME -102, koHTpobHBIE PAa0OTHI — 1,
MpaKkTUYeCcKue paboTsl — 7,5
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JI1 YHEHUKA

TepemoB A.B., IletpocoBa P.A. buonorus. buosioruueckne cUCTEMbI U MPOLIECCHI.

10 xnacc

TepemoB A.B., IletpocoBa P.A. buosorus. buosioruueckue cUCTEMbI U MPOLIECCHI.

11 xnacc

METOANYECKHUE MATEPHAJIBI VIS YYUTEJIA

VYpoku ob6uieit 6uonoruu. Meroauueckoe nocodue i yUuTes.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NMHTEPHET

https://resh.edu.ru/subject/lesson/5392/conspect/8377/,

https://ypok.pd/library/ekologiya_kompleks nauk o_vzaimootnosheniyah organi 224724.html,

https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021,

https://biogdz.ru/10-11-klass/3-10-genetika-nauka-o0-zakonomernostyakh-nasledstvennosti-i-

izmenchivosti-g-mendel-osnovopolozhnik-genetiki.html u ap.
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https://resh.edu.ru/subject/lesson/5392/conspect/8377/
https://урок.рф/library/ekologiya_kompleks_nauk_o_vzaimootnosheniyah_organi_224724.html
https://www.yaklass.ru/p/biologia/10-klass/razmnozhenie-zhivykh-organizmov-6844021
https://biogdz.ru/10-11-klass/3-10-genetika-nauka-o-zakonomernostyakh-nasledstvennosti-i-izmenchivosti-g-mendel-osnovopolozhnik-genetiki.html
https://biogdz.ru/10-11-klass/3-10-genetika-nauka-o-zakonomernostyakh-nasledstvennosti-i-izmenchivosti-g-mendel-osnovopolozhnik-genetiki.html

