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IMosicuuTeILHAS 3aNIHCKA.

[Iporpamma peanu3yer yriyOJIeHHBI ypoBeHb, paccuMtaHa Ha ydammxcs 10-11 xmaccos
00111600pa30BaTEILHOMN IIIKOJIBI.
Pa6oyas nporpamMma mo 6mooruu pazpaboraHa B COOTBETCTBHH C TPEOOBaHUSIMH:

e @enepanbHbiM 3akoHOM OT 29.12.2012 Ne 273-D3 «O6 obpa3oBanuu B Poccuiickoi

denepanuny;
e [lopsimkoM opraHu3alMi M OCYIIECTBICHUS 00pa30BaTEIbHON ACSITCIBHOCTH 10
OCHOBHBIM 0011€00pa30BaTeIbHBIM TMPOTpaMMaM — 00Opa30BaTEIbHBIM IPOTPaMMaM

HAYaJIbHOTO 00IIET0, OCHOBHOTO O0IIEro u cpeaHero oduiero o0pa3oBaHus;

e (emepalbHBIM TOCYIAPCTBEHHBIM O0OpPA30BATEIBHBIM CTAHIAPTOM CPEAHETO OOIIero
oOpasoBanusi, yTB. npukazom Munoopuayku Poccun ot 17.05.2012 Ne 413 (manee —
dI'OC COO0);

e (eneparbHOl 00pa3oBaTENbHONW IPOrpaMMOM  cpeaHero ooOmero o0pa3oBaHUA,
yTB. npukazoMm Munnpocsenienus Poccuu ot 23.11.2022 No 1014.

e IIpodeccuonanvuoro cranmapra «llegaror (memaroruueckass JesTEIBLHOCTh B
JIOIIIKOJIBHOM, HadaJdbHOM OOIIEeM, OCHOBHOM OOIIEeM, cpeaHeM oOIeM oO0pa30BaHUH),
(Bocmuratenb, yuurtenb)» (pea. ot 16.06.2019) (Ilpuka3 MunuctepcTBa Tpyna W
cormanpHOM 3ammTel P® ot 18 okTaops 2013 r. Ne 544H, ¢ wW3MEHCHHIMH,
BHECEHHBIMU MpHUKa3oM MmuHuCTepcTBa Tpyna M corpamutel PO or 25.12.2014 Ne
111581 m ot 5.08.2016 1. Ne 422Hh).

e Meronuueckux  peKOMEHIAIMKA MO  CO3JaHUI0 U (PYHKIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OpPTaHU3AIUAX, PACTIOJIOKEHHBIX B CEIHCKOM MECTHOCTH U
MaJbIX TOpOJaxX, IIEHTPOB OOpa30BaHUSl E€CTECTBEHHO-HAYYHOH M TEXHOJIOTHYECKOMN
HanpasieHHocTel («Touka pocta») (YTBepakaeHbl pacnopsbkeHueM MuHUCTEpCTBa
npoceemienns Poccuiickoit @eneparuu ot 12 saBaps 2021 r.

e NeP-6).
e [Ipukaza MunucrepcTBa oOpasoBanusi Kpacnosipckoro kpast Ne 18-11-05 ot 20.01.2021
I.

e [Ilucema MunucrepcrBa obpazoBanus Kpachospckoro kpas ot 25.01.2021 Ne 75-693
"OO OcCHaIlleHWH IEHTPOB OOpa30BaHUsI ECTECTBEHHO- HAYYHOM W TEXHOJOTUYECKOU
HanpasieHHocTel "Touka pocra.”

e OcHOBHOI 00pa3oBaTeNnbHON MporpaMMoil cpenHero obmero ob6pasoBanus MOBY
«ATNeKCaHPOBCKAsl COI»

e [lonoxenust o pabounx mnporpammax neaarora, peamsyrmmx OI'OC OOII;

e VYueOHoro tuiana MOBY «AnekcanapoBckasi CoIny.

[Iporpamma no yuebHomy npeamety "buonorus” (nanee - OMONOTUs) HA YPOBHE CPETHETO
obmrero obpazoBaHus pazpaborana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepauun», ®I'OC COO, Konnenuuu mnpenoaBaHus
yuebHoro npeamera «bruoOrHs» U OCHOBHBIX IMOJIOKEHUN (henepanbHOi pabodeil mporpamMmbl
BOCTIMTAHUS.

VYueOusiii npenmer  «buonorus» yrnyonénnoro ypoBHs wu3ydenus (10-11  xmaccsr)
ABIIIETCS OJJHUM M3 KOMIIOHEHTOB IMpEeAMETHON 00sacTi «EcTecTBEeHHO-HAy4YHBIE TPEIMETHI».
Cornacio mnonoxenussm OI'OC COO mnpoduibHble yueOHbIE MpeIMeThl, H3ydaeMble Ha
yrIyOJIEHHOM YPOBHE, SIBJISIFOTCSI criocoOoM auddepeHnuanuu o0y4eHus: Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECHEUUTH NMPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM,
CpemHUM OOIIUM, CpeaHUM MPO(EeCCHOHATBHBIM U BHICIIMM 00Opa3zoBaHueM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX MPEIMETOB JOJKEH ObITh OPUEHTHUPOBAH HA MIPHOPUTETHOE PELICHHE
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00pa3oBaTeNbHbBIX, BOCIUTATEIBHBIX U Pa3BUBAIONINX 3aJ]la4, CBA3aHHBIX C MpodopueHTanuei
00ydJaronuxcsi U CTUMYJUPOBAHHMEM HMHTEpeca K KOHKPETHOM 00J1acTH HAydyHOTO 3HAHUA,
CBSI3aHHOTO C OWOJIOTHEH, MEIWIIMHON, JKOJOTUEH, TCHUXOJOTHUEH, CIIOPTOM WA BOSHHBIM
JICTIOM.

[Iporpamma o yue6HOMY TipeameTy "buonorus" na€r mpencraBieHue O IEIH M 3aa4ax
u3ydeHus yaeOHoro npeamera «buonorus» Ha yriayOIEHHOM ypOBHE, OIpEesieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKAHHE, €ro CTPYKTYpPHpPOBaHHE IO pa3jesiaM M TeMaw,
pacripesiesieHle 1o KiaccaM, peKOMEHAYET MOCIeA0BaTeIbHOCTh U3yUeHUs y4eOHOTO MaTepuaa
C yu€TOM MEXKIIPEJIMETHbIX M BHYTPUIIPEAMETHBIX CBs3€d, JIOTMKM Yy4eOHOro IMpoliecca,
BO3PACTHBIX 0COOEHHOCTEH o0ywaromuxcs. B mporpamme mo OMOIOTUM peaan30BaH MPUHIIMIT
MIPEEMCTBEHHOCTH C HW3Y4Y€HHEM OHOJOTMHM Ha YPOBHE OCHOBHOIO oOOIero oOpa3oBaHWs,
Oynaromapss uyeMy IPOCMATpPUBACTCSl  HANpPABICHHOCTh HA  IOCJIEAYIOIIEE  pa3BUTHE
OMOJIOTUYECKUX 3HAHHWM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, FKOJIOTUIECKOTO MBIIUICHUS, PEICTABICHUN O 3J0POBOM 00pas3e KHU3HH, Ha
BOCMHTAaHHE OEpPEKHOTO OTHOILIEHUS K OKpYXaroliel mnpuponHoil cpeme. B mporpamme mno
OMOJIOTHM TaKXKe TOKa3aHbl BO3MOXHOCTH y4eOHOro mpenmera «buonorusi» B peanu3anuu
tpeboBanuit ®I'OC COO Kk mIaHUPYEMBIM JTUYHOCTHBIM, METANPEJAMETHBIM U MPEIMETHBIM
pe3yabTaraM oOydeHHss W B (OPMHPOBAHMH OCHOBHBIX BHIOB Yy4eOHO-TIO3HABATEIbHOU
JESTENIbHOCTH OOYYalolIUXCsl MO0 OCBOCHHUIO COJEp>KaHUsi OMOJIOTMYECKOTo 00pa3oBaHUs Ha
YPOBHE CPEIHET0 00IIero 00pa3oBaHMs.

VYuebusiii npeamer «buonorus» Ha ypoBHE CpeaHEro obmiero oOpa3oBaHMS 3aBEpIIACT
6uosornyeckoe oOpa3oBaHue B IIKOJE U OPUEHTUPOBAH HA pacIIMpEeHUe U yriyOjeHne 3HaHUN
00ydJarommxcsi O JKUBOW TPHUPOAE, OCHOBAX MOJICKYJISIPHOM U KJIETOYHOM Oumosioruw,
SMOPHOJIOrUM U OMOJIOTUM PA3BUTHUS, TEHETHKH, CEJIEKLUU, OMOTEXHOJIOTUH, 3BOJIIOLMOHHOTO
YUYCHUA U 5KOJIOTUH.

N3zyuenne yuebHOTO mpenmMeTa «bHoiOTHsS» HA yriIyOJeHHOM YPOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOIIUXCSl K TMOCIEAYIONMEMY MOTYYEHUI0 OHOJIOTUYECKOro oOpa3oBaHMs B
By3aX U OpraHM3aLUAX CPeIHEro MpodeccuoHanbHOro oopazoBaHus. OCHOBY €ro coaep)kaHus
COCTABIISIET CHUCTEMa OWOJOTHMYECKUX 3HAHWK, MOJYYCHHBIX INPH HM3YyYCHHU OOYYaIONIMMUCS
COOTBETCTBYIOLIIMX CHCTEMAaTHYECKMX pa3fesioB OHMOJOTMHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTy4aroT pa3BuTUe. Tak, pacIMpeHsl U yrayOiaeHbl
Ouosornyeckue 3HaHMS O PACTEHUSX, KUBOTHBIX, Ipubax, OakTepusx, OpraHu3Me 4YeJIOBeKa,
O0MmMX 3aKOHOMEPHOCTSIX JKH3HH, JOIMOJHHUTEIHHO BKIIOUYEHBI OHOJIOTUYECKHE CBEICHUS
NPUKJIAJHOTO U MOUCKOBOTO XapakTepa, KOTOPhle MOXKHO HCIOJIb30BaTh KaK OPUEHTHPHI JUIs
nocieayomero Beibopa npodeccun. BosmMokHa Takke WHTETpanusi OMOJIOTHYECKUX 3HAHHHA C
COOTBETCTBYIOLMMH 3HAHUSAMH, TIOTYYEHHBIMU 00YYarOIUMUCS MPU U3yYEHUH (PU3UKH, XUMHH,
reorpaduy 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mpenMery "buosiorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M HBOJIOIUOHHBIA MOAXOJbl K H3ydeHHIo Ouosoruu. COrjaacHO MM, U3y4daroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTepHbIE JJIsl )KMBBIX CHCTEM PAa3HOI'O YPOBHS OpTraHU3allNH,
HBOJIIOIMM OPraHUYECKOro Mupa Ha 3emile, COXpaHEHHs OMOJIOTMYECKOTO pPa3HOooOpa3us
wianetsl. Tak, B 10 Kkilacce M3ydaroTcs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OHOJIOrHH,
HMOPHOJIOTUN M OMOJIOTUU PAa3BUTHUS, TEHETUKU M CEJIEKIINU, OMOTEXHOJIOTHH U CUHTETHYECKON
OMOJIOTUM, aKTYaIM3UPYIOTCS 3HAHUS oOOydarolmmxcs Mo OOTaHMKE, 300JI0TMH, aHaTOMUH,
¢usnonorun yenoseka. B 11 kiacce m3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI IKOJIOTUH U
ydeHue o ouocdepe.



VueOHbii mnpeamer «buosorus» TpU3BaH 00ECHEYHTh OCBOCHHE OOYUYaIOIIUMHUCS
OMOJIOTMYECKUX TEOpPUM M 3aKOHOB, HJAEH, NPUHIMIIOB W IpPaBHUJ, JIEKALIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MHpa, 3HAHUH O CTPOEHUHU, MHOI000pazuu u
0COOEHHOCTSX KIJIETKH, OpraHu3ma, IMOIYJISLKU, OMOLIEHO3a, 3KOCHUCTEMBI, O BBIAAIOIIUXCA
HAYYHBIX JOCTIIKEHHSX, COBPEMEHHBIX MCCIICOBAHUSX B OHOJOIMH, MPUKIAIHBIX acleKTax
Ouosornyeckux 3HaHui. [l pa3BUTHS U MOAJEpKAHUS MHTEpeca oO0ydaromuxcs K OMoiIorun
Hapsily €O 3HAUUTENIBHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaja B COJIEP>KaHUU MPOrpamMMbl 110
OMOJIOTMU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIEHMSI U Pa3BUTHUS TOW WIM HMHOU
o0acTi OMOJIOTHH, BKJIAJIOM OTCUYECTBEHHBIX M 3apyOS)KHBIX YUEHBIX B PEIICHHE Ba)KHEHIIUX
OMOJIOTMYECKUX U HKOJIOTHUECKUX ITPOOIIEM.

Lenb u3yuenus: yueOHoro npeamera «buosiorus» Ha yriiyoi€HHOM YpOBHE — OBJIa/ICHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMi IKHBBIX CHUCTEM
pa3HOro paHra M MpHOOpeTeHUEe YMEHHI MCIOJb30BaTh 3TU 3HAHUS B (DOPMUPOBAHUM MHTEpeca
K onpeaenéHHoil 001acTi MpoPeCCHOHANBHON NIEATEIHbHOCTH, CBI3aHHONW ¢ OMOJIOTHEH, W K
BbIOOPY y4eOHOro 3aBeIeHus sl IPOAOHKEHUS OMOJIOTHYECKOro 00pa3oBaHusl.

I[OCTI/I)K@HI/IC eI U3YyUCHUSA yqe6H0r0 npeamMcTa «buonorusy» Ha er'IY6JIéHHOM YPOBHC
o0ecreynBacTCs PEIICHUEM CIICAYIOIINX 3a1a4:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBl  OWOJIOTMYECKUX  3HAHWUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICMIMSIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W TMpaBUiax,
COCTABJIIONIMX  COBPEMEHHYI) ©CTECTBEHHO-HAYYHYI0 KapTHMHY MHpa; O CTPOCHUH,
MHOT000pPa3uu U OCOOCHHOCTSX OMOJIOTHUYCCKUX CHUCTeM (KJIETKA, OPTaHHW3M, MOITYJISIIHS, BU],
OuoreorneHo3, Ouocdepa); O BBIJAIOIIUXCS OTKPBITHSAX W COBPEMEHHBIX HCCICIOBAHUAX B
OuoJIoruu;

O3HaKOMJICHHE  OOydalommxcsi C  METOJaMd  [O3HAHWSA  JKUBOW  TPHUPOJBIL:
UCCIIEIOBATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KJI€TOUYHOW OMOJIOTHH,
3M6pI/IOJIOFI/II/I 1 OMOJIOTUH Pas3sBUTHsA, TCHETUKU U CCIICKINHU, OHMOTEXHOJIOTUH U CHHTETUYECKOM
OuoNorMy,  MaJCOHTOJOIMH, OKOJOTMM);  METOJAaMH  CaMOCTOSITENIbHOTO  NPOBEICHHUS
OMOJIOTHYECKUX HCCIIEeIOBaHUIl B JabopaTopuu U B MpUpojae (HaONoIeHUEe, H3MEpEeHHeE,
HKCIEPUMEHT, MOCITUPOBAHNUE);

OBJIaJieHHEe OOYy4aroIMMUCS YMEHUSIMHU: CaMOCTOSATENBbHO HaXOJIUTh, aHAJIM3UPOBATh U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(OPMAILINIO; TI0JIb30BaTHCS OMOJOTHYECKOW TEPMUHOJIOTHUEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBA3b MEXIY pa3BUTHEM OHOJOIMH M  COLMAIBHO-
HSKOHOMHUYECKUMHU M HKOJIOTMYECKUMU NpoOJieMaMU YEIOBEYECTBA; OLEHUBATH IOCIEICTBUS
CBOEH JIEeATENILHOCTU 110 OTHOIIEHUIO K OKpY)XKAaloLeH NpUpoJHON cpene, COOCTBEHHOMY
3I0pOBbI0 U 3JI0POBbIO0  OKPYXKAIOLIUX JIIO/IeH; OOOCHOBBIBaTH M COOMIOAATH  MEpbI
npoduIakTUKY MH(MEKIMOHHBIX 3a00J1€BaHMi, MpaBuia MOBEIEHUS B IPHUPOJAE U oOecredeHus
0€30MaCHOCTH COOCTBEHHOM KU3HENEATENbHOCTH B YPE3BBIYANHHBIX CUTYAIMsIX MPUPOIAHOTO U
TEXHOTE€HHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B 00IacTu
OMOJIOTHH;

pa3BUTHE y O0y4aroUXCcs MHTEIJIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEW B mpoliecce
3HAKOMCTBA C BBIJAIOMIUMHUCSA OTKPBITUAMHU W COBPCMCHHBIMU HMCCIICJOBAHHUAMHU B 6I/IO.]'IOFI/II/I,
pelaeMbIMH €10 MpOo0JieMaMy, METOJOJIOTHel OWOJOTHYECKOr0 HCCIEI0BaHMs, MPOBEICHUS
SKCIICPUMCHTAJIbHBIX HCCHC}IOBaHHﬁ, peIICHUA OHMOJIOTHYECKUX 3aaa4, MOACIIUPOBAHUA
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;



BOCITUTAHUE y OOYYaIOIIUXCs IIEHHOCTHOTO OTHOIICHHS K >KUBOW MPHUPOJE B LIETIOM U K
OTHENbHBIM €€ OO0BeKTaM | SBJICHUSAM; (OpPMUpPOBAHUE IKOJOTHYECKOH, TEHETHYECKON
IPaMOTHOCTH, OOMICH KYJIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruoOpeTeHre 00yJarOIMMHUCS KOMIIETCHTHOCTH B PAllMOHAIBHOM MPHPOIOTIOIE30BAHIH
(coOmroieHue TpaBWJ TIOBEICHUS B MPHUPOJE, OXpPaHbl BHUJOB, JKOCHCTEM, Omochepsl),
COXpaHEHHH COOCTBEHHOTO 3JIOPOBBSI W 3JIOPOBBSI OKPYKAIOMIMX JHOACH (COONIONECHUST Mep
npodunakTuku  3a0oieBaHUi, oOecriedyeHWe  OE30MACHOCTH  JKU3HEICATCIILHOCTH B
Ype3BhIYAHHBIX CHUTYAIHAX MPUPOIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCITOJIb30BAHHUS
OMOJOrNYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/laHME YCJOBHUH JJIsI OCO3HAHHOTO BBIOOpPAa OOYYAIOIIMMUCS WHAWBUIYAIbHOM
00pa3oBaTENFHON  TPAEKTOPHUHU, CIOCOOCTBYIOIIEH —MOCIeaylomeMy npodeccHoHaTbHOMY
CaMOOIIPEACIICHUIO, B COOTBCTCTBUMU C HWHAUBHUAYAJIbHBIMH HWHTCpPCCAMU U HOTpC6HOCTHMI/I
pErroHa.

OO01iee 4yuCIO 4YacoB, OTBEJIEHHBIX HAa HM3yuyeHUE OMOJIOTMU Ha YIIIyOJIEHHOM YpOBHE
cpenHero obmiero oOpasoBanms, cocraBiser 204 uvaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 1yaca B HeZleno).

Ot6op opraHu3anuoOHHBIX (OpPM, METOAOB U  CPEACTB  OOy4YeHHS  OHOJOTUU
OCYILECTBIISICTCS C YUETOM CIEHU(PHUKU €ro COJCpKAHHUS M HAIPABICHHOCTH Ha MPOJIOJDKCHHE
Oumoyoruvyeckoro oOpa3oBaHMs B OpraHU3AlUSAX CPEIHEro NPO(ECCHOHATHLHOTO W BBICIIETO
o0OpasoBaHwUs.

OO0s3aTeNbHBIM yCTIOBHEM MpPU 00y4YeHUU OHMOJOTMM Ha YriyOJEHHOM YpOBHE SIBISIETCS
MpOBECHUE JabOpaTOPHBIX M TMpakTHUecKux padoT. Takke ywacTue oOydarmmxcs B
BBIMIOJTHEHUH TPOEKTHBIX U  y4eOHO-MCCIENOBAaTeIbCKUX  PabOT, TeMaTHKa KOTOPBIX
OTIPENIETISICTCST YYUTEJIEeM Ha OCHOBE HWMEIOIIMXCS MaTepUalbHO-TEXHHUYECKUX PECypcoB U
MECTHBIX MPUPOJIHBIX YCIOBHIA.

COJEP)KAHUE OBYYEHUA
10 KJIACC

Conepkanve  MPOTPAMMBI,  BBIICTIEHHOE KYPCUBOM, HE  BXOJUT B  TPOBEPKY
rocyaapcTBeHHoU utorosoi arrectauuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHas Ouosiorusi — KOMILJIeKCcHasi Hayka. Kpatkas ucTopust pa3BUTHS OMOIOTHH.
buonorndeckne Hayku M u3ydaemble UMHU TpoOiemMbl. DyHIaMEHTalbHBIC, MPHUKIAIHBIE WU
IMOMCKOBBIC HAYYHBIC NCCIICAOBAaHW B OHOJIOTHH.

3HaueHue Ouonornu B (HOPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. Ilpodeccun, cBsizanHbIe ¢ Ouosorueil. 3HaueHWe OWOJIOTMM B  TMPAKTUYECKOU

JACATCIIBHOCTH YCJIOBCKA: MCANIINHE, CCIIbCKOM XO3$II>1CTBC, IMPOMBIINIJICHHOCTH, OXpaHC MMPUPOABI.

JdemoncTpanuu



Hoptpetsl: Apuctorens, Teodpact, K. Jluanen, XK. b. Jlamapk, Y. Jlapsun, VY. I'apseii,
I'. Mengens, B. W. Bepuanckuii, WM. II. IlaBnos, M. W. MeunuxoB, H. W. Basunos, H.
B. Tumodees-Pecosckmii, [Ix. Yorcon, ®@. Kpuxk, /]. K. benses.

Tabauupst u cxembl: «CBs3b OMONOTHU C IPYTMMHU HayKaMu», «CucreMa OMOIOrHYECKUX
HaYK».

Tema 2. ’KuBble cucTeMbI M UX U3yYeHHUE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBONCTBA )KUBBIX CUCTEM: €MHCTBO
XUMHYECKOTO COCTaBa, IJUCKPETHOCTb U ILEJIOCTHOCTb, CIIOXKHOCTh W  YHOPSAJOYEHHOCTH
CTPYKTYPBI,  OTKpPBITOCTb, = CAaMOOPTAaHM3allMsl, CaMOBOCIPOU3BEICHUE,  Pa3JIPAKUMOCTh,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHHM OpraHuM3alMi >KMBBIX CHCTEM: MOJEKYJSAPHBINA, KIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIM, MO YJIIIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OmoreoreHOTHYECKHH),
6uochepnsbiil. Ilpoueccsl, npoucxoasuue B KUBbIX cucreMax. OCHOBHbIC NMPU3HAKU >KHUBOTO.
Kuzsp kak popma cymectBoBaHus Matepuu. Hayku, nzydaromue *HUBbl€ CHUCTEMBl Ha Pa3HbIX
YPOBHSX OpPraHU3aLNH.

N3ydenue xuBbIX cucteM. Metoabl Ouonornueckoi Hayku. HaOmronenue, usaMepeHue,
AKCIEPUMEHT, CHUCTEeMaru3anus, MeraaHanu3. [loHsATHE O 3aBUCHUMOM UM HE3aBUCHUMOM
nepemeHHoil. IlmanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonstue BoIOOpPKU U €€ JocTOBEpHOCTh. Pazdpoc B Oronornuyeckux JaHHbIX. OLeHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ynbTaToB. [IpUUMHBI MCKaKEHUSI pe3yIbTaTOB 3KCIEPUMEHTA.
IToHsiTHE CTAaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuuel u  cxembl: «OCHOBHBIE MpPU3HAKM JKU3HU», «bHonornyeckue cucTemsl»,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHU3alllU KUBON MpUPoab, «CTpoeHue KUBOTHON
KneTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpraHOB  YEJIOBEUECKOTO  OpraHU3May,
«buoreotenos3», «buocdepa», «MeToabl U3y4EeHUS KUBOU PUPOABI».

ObopynoBanue: 1abopatopHoe  00OpyAOBaHWE I TNPOBEIACHUS  HAOIIOJCHUMH,
U3MEpEHUl, SKCIIEPUMEHTOB.

HpaKTI/I‘IeCKaﬂ paﬁoTa «cnonp3oBaHue pPa3jIndYHbIX MCTOHNOB HNPU U3YUYCHHUU KHUBBIX
CUCTCM.

Tema 3. BuoJsiorusl KieTku

Knerka — cTpyKTypHO-(QYHKIIMOHANbHAS €IMHULA )KUBOTO. MICTOPUS OTKPBITUS KIETKH.
Paboter P.I'yka, A.JleBenryka. Knerounass teopus (T.Illsann, M. llneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUS COBPEMEHHON KJIETOUYHOU TEOPHUHU.

Metoabl MOJEKYJISIPHOM M KIETOYHOM OMOJIOTUM: MHUKPOCKOMHUSA, Xpomarorpadus,
anekTpodope3, METOA  MEYeHbIX aroMoB, auddepeHnnanbHoe  HEHTpUdyrupoBaHue,
KYJIbTUBHPOBaHUE KJIETOK. M3yuenue @uxcuposanmvix K1emoK. DneKTpoHHas
MUKpocKonus. Kougokanvhas mukpockonus. Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

JdemoncTpanuu



[Moptpetst: P. I'yk, A. JleBenryk, T. [lIBann, M. lneiinen, P. Bupxos, K. M. bap.

Talbnauipl 1 cxembl: «CBETOBOMI MUKPOCKOI», «JIEKTPOHHBI MUKpoOcKom», «Mcropus
Pa3BUTHSI METOZI0B MUKPOCKOIIUI.

O6opyaoBaHKe: CBETOBOM MUKPOCKOI, MUKPOIIpEnapaThl PAaCTUTENbHbBIX, >KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IpakTnuyeckas padora «/3ydeHne MeTONOB KIJIETOYHOH Ouojorum (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. Xumuueckasi OpraHusanus KJIC€TKHU

XUMHUYECKUI COCTAB KIETKU. MaKkpo-, MUKpPO- U YIBbTPAMUKPOIJIEMEHTHI. Boia u e€ poib
KaK pPAacTBOPUTENS, peareHTa, ydaCcTH€ B CTPYKTYPUPOBAaHUHM KIETKH, TEIUIOPETYJISALHNN.
MunepalibHbIE BEIIECTBA KJIETKH, UX OHMOJIOTHYecKast poib. POIIb KATHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KieTkUu. buonornueckue nonumepsl. benku. AMUHOKHUCIOTHBIN
coctaB OenkoB. CTpyKTypbel OenkoBoW Mosekynbl. [lepBudnas crpykrypa Oenka, HenTumaHAs
CBs3b. BTopuuHnas, TpeTnyHas, 4eTBepTUYHAs CTPYKTYypbl. [leHaryparus. CBolicTBa O€JKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKITUN OSIKOB. [Ipuotbi.

VYrneBoabl. MoHOocaxapubl, Aucaxapuibl, OJUrocaxapuabl U mnoaucaxapuabl. OOmumii
IUIaH CTPOEHUs M (PU3MKO-XMMHUYECKHE CBOICTBAa yIieBOoAOB. buonornuyeckue QyHKIMH
YIJIEBOJIOB.

Jlummapl.  'mapodunbHO-THApOPOOHBIE  cBOicTBa.  Kiaccudukamms — mummmos.
Tpurnmuuepuasl, Gochonunuasl, BOCKH, cTepoubl. buonornueckue ¢pyHkiuu aunuaos. O0mue
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKy4ecThb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JIHK n PHK. Ctpoenne HykienHOBBIX KHCIOT. HykimeoTuuasl.
[Mpuniun kommiuementapuoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6nonornueckue pynkuuu JJHK. Bunsr PHK. ®ynkuun PHK B knetke.

Crpoenue monekysbl AT®. Makpospruueckue cBsa3u B moJiekysie AT®. buonornueckue
¢ynkunn  AT®. BoccraHOBIEHHbIE MEPEHOCYMKH, UX (QYHKIMUM B  KIeTKe. /pyeue
HYK1eo3uompugocgamuol (HT®). CexBeHUpOBaHHE JHK. Memoowi 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosiorus: OMOXUMUYECKUE M OMOPU3MUECKHE UCCIETOBAHMS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTyphl —Ouomonekyn. Moodenuposanue cmpykmypovl u  QyHKyuu
Ouomonexkyn u ux komniekcos. Komnvromepnwiii ouzatin u opeanudeckuii cunmes OUOMONIEKYI U
UX HeNnPUPOOHBIX AHATI0208.

JdemMoHcTpanuun

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

[{narpammbl: «PacripefieieHie  XUMHYECKHX DJIEMEHTOB B  HEXHBOW  TIPUPOJIE»,
«Pacnpenenenrne XuMUYECKUX DJIEMEHTOB B )KUBOU MPUPOJIEN.



Tabmuipl 1 cxemsl: «[lepuonnyeckass Tabnuua XUMHYECKHX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJBl BOABI», «BemectBa B cocrtaBe oOpranu3moB», «CTpoeHHE MOJIEKYNbl Oelkay,
«CTpyKTYphl OENKOBOW MOJEKYINbI», «CTpOSCHHE MOJIEKYN YIieBoAoB», «CTpoeHHE MOJEKYII
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MOIEKyIbl ATD.

O6opyaoBaHKe: XUMUYECKasl IOCy1a 1 000pyI0BaHHE.

JlabopaTopnasi pabora «O6HapyxeHre OETKOB C TOMOIIbIO KAU€CTBEHHBIX PEAKIIHII.

JIaﬁopaTopHasl pa60Ta «HCCJ’IGI{OB&HI/IC HYKJIICMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3 KJIICTOK
Pa3JINIHBIX OPIraHU3MOB.

Tema 5. Ctpoenue 1 yHKUMH KJIETKH

Tumbl KIETOK: dyKapHOTHUYECKass W MpokapuoTHueckas. CTpyKTypHO-(QYHKIIMOHAIEHBIC
00pa3oBaHus KJIETKH.

CrpoeHue mnpoKapuoOTHYECKON KieTku. KierouHnas crTeHka OakTepuidi W apXeu.
OCOOEHHOCTH CTPOCHUS TeTepOTPOPHOIN 1 aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO32aX.

Crpoenue U pyHKIMOHUPOBAHUE SyKapUOTHUECKOH KieTkH. [Inazmarnyeckas meMOpaHa
(mna3manemma). CrpykTypa Iu1a3mMaTHueckod MemOpanbl. TpaHCHopT BellecTB —4depes
Ia3MaTHYecKyl0 MeMOpaHy: mnaccuBHbIA (quddys3us, obnery€éHHas auddysus), aKTHUBHBINA
(epBUYHBIA M BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomymponuraemocts memOpanbl. Pabora
HaTpUil-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOLUTO3, paronuros. Dx3ouuto3. Kieroynas cTeHka.
CrpykTypa 1 QyHKIMU KIETOYHOW CTEHKH PacTEHH, TPHOOB.

Huronna3zma. Ilutozonb. Ilutockener. JlBumxenue mutorasmbl. OpraHoWabl KIETKU.
OnHomeMOpaHHbIE OpraHOWAbI KIeTKH: 3HJomnazmarndyeckas cetb (OIIC), annmapat ['ombmku,
JN30COMBI, UX CTpoeHHe U (yHKIUHU. B3auMocCBs3b OJHOMEMOpaHHBIX OPraHOMJIOB KJIETKH.
CrpoeHne TrpaHyISIpHOTO peTukyinyma. Mexanusm Hanpasenenus 6enkoe 6 IIIC. Cuntes
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. [maakuil  (arpaHyssipHBbIi)
sHJI0MIa3MaTHYeckuii peTukynyMm. CekpeTtopHas ¢yHkuus anmnapata ['onbioxu. Moougukayus
benxos 6 annapame I onvodcu. Copmuposra benxos 6 annapame I 01v0xcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutensHbIX kieTok. Kinerounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMJbl KJIETKU: MHUTOXOHAPHUH, IIACTUIBL. [Ipoucxoocoenue
mumoxonopuu u naacmud. Cumbuozenesz (K.C. Mepeowckoeckuii, JI. Mapaynuc). Ctpoenue u
GyHKIMU MHUTOXOHIpUH W TUiacTHj. [lepBUuHBIE, BTOPUYHBIE W CJIOXHBIE TIJIACTUIBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIACTBI  BBICHIMX
pacTeHuil.

HememOpanubie opranousl kietku CTpoeHne U pyHKIIMM HEMEMOpPAaHHBIX OpraHOW/IOB
KIeTku.  Pubocomsl. Ilpomesicymounvie  ¢unamenmsi.  MUKpO(DUITAMEHTHI. AKMUHOBbIE
Mmukpogunamenmol.  MBIIICUHBIE  KICTKU. AKMUHOGblE —~ KOMNOHEHMbl — HEMbIULEYHBLX
ka1emok. Mukpotpyoouku. Knerounsnii rieHTp. CTpoeHHE M JBUKEHUE KTYTUKOB M PECHUYCK.
MukpoTtpybouku 1urormia3Mel. Llentprons. berku, accoyuuposanuvie ¢ MUKpogduiameHmamu u
Mmukpompybouxamu. MomopHuie benxu.

Snpo. O6on0YKa s7pa, XPOMATUH, KapHOIIa3Ma, SAPBIIIKY, UX CTPOCHUE U (PYHKIUH.
Snepublii GenkoBeli MaTpuKc. [IpocTpaHCTBEHHOE PACMONOKEHHE XPOMOCOM B MHTEp(haszHOM



saape. Dyxpomamun u 2emepoxpomamut. benKku XpoMmaTHHa — TUCTOHBL. JuHamuKka s0epHoll
0bon0uku 8 Mumo3se. Hoepuulii mpancnopm.

Knerounble  BkiatoueHus. CpaBHHMTEIbHAas  XapaKTEPUCTUKA  KJIETOK  JYKApHOT
(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOIA).

JdemMoHcTpanuu

Hoptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubl 1 cxembl: «CTpOEHHUE SYKAPUOTHYECKOW KIETKW», «CTpOeHHE IKUBOTHOM
KJIeTKN», «CTpOCHHE PACTUTEIBHON KIETKW», «CTpO€HHEe MUTOXOHIpUN», «Sapoy», «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKH.

OO6opyioBaHME: CBETOBOM MMKPOCKOII, MHUKPOIpenapaThl PacTUTENIbHBIX, >KHBOTHBIX
KJIETOK, MUKpOIpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3IN4YHBIX OPraHU3MOB).
IIpakTnyeckas padora «/I3ydyeHue CBOMCTB KJIIETOUHON MEMOpaHbI».

JIaﬁopaTopHaﬂ paﬁoTa «HMccnenoBanue miasMoM3a U Jemiaa3MoIM3a B PACTUTCIIbHBIX
KJIICTKax».

IIpakTuyeckasi padora «/i3yyeHue ABUKEHUSA HUTOIUIA3MBI B PACTUTEIIBHBIX KIETKAX.
Tema 6. O0MeH BelecTB U MPeBpPallleHUe SJHEPTUU B KJIETKe

AccuMUIAIMS U AUCCUMMIISLMS — JBE CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa BEIecTB:
aBTOTPOQHBIH U  rerepoTpodHbIf. VYuyacTue Kuciopoga B OOMEHHBIX Ipolleccax.
OHepreruyeckoe oOecrieueHue kieTku: npeBpameHue ATd B  0OMEHHBIX Mpoleccax.
@®epMeHTaTUBHBIM XapakTep peaklMil KIeTOYHOro meradonuszma. DepMeHTbI, UX CTPOEHHE,
cBoiicTBa W MexaHM3M aedcTBus. KodepmeHtbl. OTnuuns (QepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTUBaTOppl UM OEIKU-UHTMOUTOPBL.  3aBUCUMOCTH  CKOpPOCTHU
(epMEHTAaTUBHBIX pEaKIHii OT Pa3IMUYHbIX (PaKTOPOB.

IlepBUYHBII CHUHTE3 OpPraHUYECKUX BeIIECTB B KieTke. POTOCUHTE3. AHOKCUCEHHbIU U
oxcuzennvlli  pomocunmes y  6axkmepuil. Ceemocobupaiowue nueMeHmvl U  NUSMEHMbl
peakyuonnozo yenmpa. Ponb XIopomnacToB B mpomecce GoTocuHTe3a. CBETOBast M TEMHOBas
dazel. Domoovixanue, Cs, Cs u CAM-munvt ¢pomocunmesa. IlponyKTUBHOCTH (hOTOCHHTE3A.
Bnmsiane paznuyaHbIX (HakTopoB Ha CKOPOCTh (poTocuHTe3a. 3HaUeHNE (POTOCHHTE3A.

Xemocunrte3.  Pa3HooOpa3zue  OpraHW3MOB-XEMOCHHTETHKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, Keae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHaspobHbIe opranu3mbl. Buasl Opokenus. [IpoaykTel OpoKeHUS ¥ UX HCIOIh30BAHHE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTAaHWU3MBI KaK OOBEKTHl OMOTEXHOJOTHHW W BO30YIUTEITH
0oJ1e3HeH.

A3p06HLIC OpraHu3MblI. OTanel SHEPreTUICCKOro oOMeHa. IloaroToBUTENBHBIN ATaIl.
I'mukomus — 6CCKI/ICHOpO,Z[HOC paciCIiJICHUEC I'NTFOKO3bI.



buonoruueckoe okucineHue, Wik KJIETOUHOE JbixaHue. Poib MUTOXOHIpUIT B Mpolieccax
OHMOJIOrNYECKOr0 OKHCIICHUS. Huknuueckue peaxiuu. OxucnuTenpHoe
dochopmupoBanue. duepeus membpannozo epaduenma npomonos. Cunmesz ATD: paboma
npomonuou ATD-cunmaswvl. [IpeumyiectBa  a’dpoOHOrO MyTH OOMEHAa BEIIECTB TEpel
aHadpOoOHBIM. D(PPEKTUBHOCTD FIHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

Hoprperst: JIx. [Ipuctnu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «POTOCHHTE3», «DHEpreTudeckuii oOMeHn», «buocuHTe3 Oekay,
«Ctpoenue GpepMeHTay, «XEMOCHHTE3Y.

OO6opyioBaHME: CBETOBOM MUKPOCKOI, 000PYI0BaHHUE Il IPUTOTOBICHHS MOCTOSIHHBIX
Y BPEMEHHBIX MUKPOIIPEIIapaToB.

JlaGopaTtopunass pa6ora «/3ydeHHe KaTaIMTUYECKOM AaKTHBHOCTH (EpMEHTOB (HA
npuMepe aMHIIa3bl UM KaTajaas3bl)».

JlabopaTopHasi pa6ora «/3ydeHne (epMEHTATUBHOIO pACIICIUICHUS MEpOKCHUIa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlaGopaTopuas padora «CpaBHeHUE NPOLECCOB (POTOCHUHTE3a U XEMOCHUHTE3a».
JlaGopaTopuas padora «CpaBHEHUE IPOLIECCOB OPOKEHUSI U ABIXAHUS.
Tema 7. Hacaeacreennass nHpOPMANHs U pean3anus eé B KJIeTKe

Peaknun matpuyHoro cunresa. IIpyHIMI KOMIIEMEHTAPHOCTH B PEAKLUSAX MATPUYHOTO
cuHTe3a. Peanmsanus HacneacTBeHHOM uHGopMmauuu. ['eHeTHuYeckMil KoJ, ero CBOMCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIBI TpaHCKPUNIMU: KOMIIJIEMEHTAPHOCT,
AHTUIAPALIEIbHOCTh, aCUMMETpUUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue tpancnoptsix PHK B OmnocunTese Oenka. YcioBust
6uocunresa 6enka. Koguposanue amuHokuciot. Ponb pubocom B GMocuHTe3€e Oemka.

Cospemennvie npedcmasnenus o cmpoenuu 2enos. Oprauuszanus reHoMa y MpoKapuoT U
9YKapHOT. Perynsnust akTUBHOCTH Te€HOB Yy mnpokapuoT. [umotesa omepona (. Kaxoo,
K. Mano). Monekynsapuvle mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPoLeccoB B KieTke. KiieTounslit romeocras.

Bupycel — HekierouHble (OpMBI JKU3HHU U 0O0NMUTaTHBIE Mapa3suThl. CTpOSHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusnennwvii yuxn JIHK-cooepacawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHpie 3a0oieBaHusl uenoBeKa, JKUBOTHBIX, pactenuii. CIIMIA, COVID-19,
COLIMAJIbHBIE U MEUIIMHCKHE MTPOOIIEMBI.



buoungpopmamuka:  ummeepayus u  anaiuz  oonvuwux  maccugos  («bigdatay)
CMPYKMYPHbIX — Ouonocuyeckux  oaumvix. Hanomexunonocuu 6  Ouonocuu u  meouyuHe.
IIpoepammupyemvie pynkyuu 6enxos. Cnocobbt 00cmasKu 1eKapcma.

JdemMoHcTpauuu

Ioptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKUIA.

Tabmuiel ~ w  cxemsbl: «buocunTe3 Oenka», «l'eHeTmyeckuit Koa», «Bupyche»,
«baxrepuodaru».

IIpakTuyeckas padora «Co3gaHue MOJEIU BUPYCa».
Tema 8. JKu3HeHHBIN MUK KJIETKH

Knerounslii 1k, ero mepuonabl u peryisius. Wutepdaza u muto3. OcobeHHOCTH
MPOIIECCOB, MpoTekaronmx B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHUSCKUN
(MOCTMUTOTUYECKUI), CUHTETUYECKMH W IOCTCUHTETHYECKHH (IIPEMUTOTUYECKUN) MEePHOAbI
uHTEp(Pa3bl.

Marpuunsiii  cunare3 JHK -  pemmkanusa. IlpuHnunser  perumkanuu — JTHK:
KOMIUIEMEHTApHOCTb,  ITOJIyKOHCEPBATUBHBIM  CHHTE3, aHTUIAPAJUIENbHOCTh. MexaHusMm
permukammu - JIHK.  Xpomocombl. Crtpoenue xpomocoM. Temomepsl u  Teromepasa.
XpOMOCOMHBIM HAabOp KIETKM — KapuoTul. JIMMIOMAHBIN M TarulouaHbIH HaOOpbl XpPOMOCOM.
I'omonornynsie XpoMocomsl. 11010BbIE XPOMOCOMBI.

HGHGHI/IC KJICTKU — MUTO3. CTaI[I/II/I MHTO3a U MPOUCXOAAIINE B HUX HPOUECCCHI. Twuner
MHUTO3a. KapI/IOKI/IHe3 1 IUTOKHUHES. buonorndyeckoe 3HaueHHE MUTO3A.

PerJ'IHI_II/ISI MUTOTHUYCCKOI'O IHUKJIa KIICTKH. HporpaMMpreMaﬂ KJIETOYHAsi THOCIh —
alloIITOo3.

Krnerounoe spo, XxpoMocoMbl, GyHKIIMOHATbHAs TeHOMUKA. Mexanuzmsl nponughepayuu,
ougpepenyuposxu, cmapenus u cubenu kiemox. «L{ugpposas knemka» — ououngopmamuuecxkue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemoncTpanuu

Tabauiel U cxeMbl: «OKW3HEHHBIN UK KIETKW», «MHTO3», «CTpOCHHE XPOMOCOMY,
«Pemmukanms JJHK».

OO6opyioBaHME: CBETOBOM MHUKPOCKOI, MUKponpenaparsl: «MHTO3 B KJIETKaX KOpEeLIKa
JTyKay.

JlaGopaTopHas padora «/3ydyeHre XpoOMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JladopaTopuasi pa6ora «Habnioienue MuTo3a B KieTkaX KOHYMKAa Kopellka Jyka (Ha
TOTOBBIX MHUKPOTIpETapaTax ).

Tema 9. CTtpoenue u pyHKIIMH OPraHU3MOB



buonoruueckoe  pasHooOpazue  opraHu3MoB. OJHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBbI.

OcobenHoctT CTPOCHUSA U KUBHEACATCIbPHOCTU OJHOKJICTOYHBIX OPraHu3MOB. BaKTCpI/II/I,
apxeu, OJHOKJICTOYHBIC FpI/I6LI, OOHOKJICTOYHBIC BOAOPOCIIN, JPYIUC IMTPOTUCTHI. KomonuanbHbie
OpraHru3Mbl.

B3anMocBs3b yacTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbI OPTraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Txanu pacrenmit. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeNnbHas, MOKPOBHAs,
NPOBOJIAIIAs, OCHOBHAsA, MexaHudeckas. OCOOCHHOCTH CTpOeHHUs, QYHKIUNH U PACHOJIOKCHUS
TKaHEW B OpraHax pacTeHUH.

Tkanu KMBOTHBIX M  4YelnoBeKa. THUIBI JKMBOTHBIX TKaHEH: DJNMTEIUANIBHASA,
COCIMHUTENbHAS, MbIIIeuHas, HepBHAas. OCOOCHHOCTH CTpOeHUs, (DYHKIMA M PacIlONOKEHHUS
TKaHEH B OpraHax >KUBOTHBIX U YEIOBEKA.

OpraHH. BereratuBubie u T'CHCPATHUBHLIC OPIraHbl paCTeHHﬁ. OpFaHLI U CHCTCMBbI
OpTraHOB JXUBOTHBIX W YCJIIOBCKA. CDyHKIII/II/I OpraHoB U CUCTEM OpTraHOB.

Omopa Tena opranu3moB. Kapkac pacrenuit. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUH ckeneT. CTpOCHHE U TUIThI COSAMHEHUS
KOCTEM.

JIBrokeHHEe OpraHu3MoOB. JIBMXKCHHME OJIHOKJICTOYHBIX OpPraHM3MOB: aMEOOHIIHOE,
KT'YTUKOBOE, pPECHHYHOE. J[BYDKeHHWE MHOTOKJIETOYHBIX PACTCHUH: TPOMU3MBI W HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX )KUBOTHBIX M U€JIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

IIuranne OpTraHru3MOB. HOFJ’IOIIICHI/IG BOJABI, YTJICKUCIIOTO rada 1 MUHCPAJIbHBIX BCHICCTB
paCTCHUAMMU. IIuTanue >XUBOTHBIX. BHyTpI/IHOJ'IOCTHOG U BHYTPUKIICTOYHOC IHIICBAPCHUC.
IIuTanne 1MO3BOHOYHBIX >KHMBOTHEBIX. OTI[GJ'II)I MUIICBAPUTECIBHOI'O0 TpPaKTa. HI/IHIeBapI/ITeJ'H)HI)Ie
JKCIIC3hbI. HI/IH_IeBapI/ITeJ'IBHaH CUCTEMA YCIIOBCKA.

JlbixaHue opraHu3MoB. JlpixaHue pacTeHuid. JlpIxaHue XHUBOTHBIX. Juddys3us razos
yepe3 MOBEpPXHOCTh KieTkU. KokHoe nbixaHue. [lpixarenbHas mnoBepxHOCTh. JKaOepHoe u
n€royHoe JbixaHue. JIpIxaHWE TO3BOHOYHBIX JKMBOTHBIX U 4YEJIOBEKA. OBOJIOLHMOHHOE
YCIIO)KHEHUE CTPOCHUSA JIETKUX I103BOHOYHBIX JKMBOTHBIX. JlbIXaTesIbHAs CHUCTEMa YEIIOBEKA.
MexaHn3M BEHTUIALUH JIETKUX Y ITUL U MIIEKONIUTAOMUX. Perymsiius apixanus. [{pIxaTenbHble
00BEMBL.

TpaHcnopT BeweCTB y OpraHM3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcropt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M ueinoBeka. Cephue, KpOBEHOCHBIE cOCynbl M KpoBb. Kpyru
KpOBOOOpAIIeHHs.  OBOJIIOIIMOHHBIE  YCIOXHEHHS  CTPOEHUS  KPOBEHOCHOM  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsius.

Breigenenne y opranusmoB. BeineneHune y pacteHuil. BblieneHue 'y KHUBOTHBIX.
CokparutensHble Bakyoiu. Opranbl BblneneHus. @uibTpanms, cexkpeuus u  oOparHoe
BCAChIBaHME KaK MEXaHHU3Mbl paOOThI OPraHOB BbiJeNeHUs. CBSA3b MOJIOCTH Tela ¢ KPOBEHOCHOM



n BBII[CHHTCHBHOﬁ CUCTEMaMU. BBIIIGJICHI/IG Y MO3BOHOYHBIX KMBOTHBIX W YCJIOBCKA. IToukwn.
Crtpoenue u pyHkunonupoanue Hedpora. OOpa3oBaHHEe MOYH y YEIOBEKA.

3ammra y OpraHu3MoB. 3allluTa y OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil u
LUCTBI NPOCTEUIINX. 3alIUTa y MHOIOKJIETOUHbIX pacTeHuil. Kytukyna. CpencTsa naccuBHOM u
XUMHUYECKOH 3a1uThl. OUTOHIIUIEI.

3ammra 'y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M MX mpou3BOAHBIE. 3amiura
opranuzMa otT Oone3Heil. MmMmyHHass cucrema uenoBeka. KieTOuHBIA W TyMOpaJbHBIH
UMMYHUTET. Bposk1€HHBIN 1 TPHOOPETEHHBIN crienudUUecKuii UMMYHHUTET. Teopust KIIOHAIBHO-
cesiektuBHOro umMmMmynurera (I1. Opnux, ®. M. bepuer, C. Tonerasa). BocnianutenbHble 0TBETHI
Oopranu3MoB. Poiib BpOXKIEHHOIO0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.

PaznpaxxumMocTh © peryismius y OpraHu3MoB. PazIpa’kuMOCThb y OJIHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apaxuMocTs U peryisuusi y pacteHuidl. PocToBbie BelecTBa M HX
3HauEHUeE.

HepBHast cuctema u peduiekTopHas peryssiius y >KUBOTHBIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxessl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexc m pednexropras ayra. bezycrnoBuble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHas perynsuus M SHIOKPHHHAs CHCTEMa JKMBOTHBIX U 4esloBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBME TOpPMOHOB. B3aMMOCBSI3b HEPBHOW H
SH/IOKPUHHOMN cucteM. ['unoranamo-runodusapHas cuctema.

JdeMoHcTpamun
IToptper: U. I1. ITaBnos.

Tabmuubl 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCINY,
«baktepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHUil», «CHUCTEMBI OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX), <<BHYTp€HHCe CTpOCHI/Ie HAaCCKOMBIX)», «TKaHI/I paCTeHI/If/'I»,
«KopueBbie cucrempl», «Ctpoenue credns», «CTpoeHHe ITHCTOBOM minacTUHKWY», «TkaHu
JKHUBOTHBIX), «CKCJ’ICT YCJIOBEKA», «HI/IHIGBapI/ITCJ'H)Haﬂ CucTreMay, «KpOBCHOCHaH cucreMmay,
«/pxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MblieyHas cucremay,
((BBIZ[GJ'II/ITGJ'II)Haﬂ CHUcCTeMa», ((SHZ[OKpI/IHHafI CHUCTEMAY, <(CTpOCHI/I€ MBI B, «I/IMMYHI/ITCT»,
«KumeunomnonoctHele», «CxeMa muTaHus pacTeHui», «KpoBEeHOCHbIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue Tuianapumny, «BHyTpeHHee cTpoeHue J10kKIEBOTro
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkun», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema mnrtuny, «HepBHas cucteMa MIICKOTMUTAIONIINAX),
«HepBHas cuctema uenoBeka», «Peduexcy.

OO6opyioBaHME: CBETOBOM MHUKPOCKON, MUKPOIpEnapaTsl OJHOKJIETOUYHBIX OpPraHU3MOB,
MUKpOIIpenaparsl TKAHEW, paKOBUHBI MOJUIIOCKOB, KOJUIEKIIUM HACEKOMBIX, UIVIOKOXKHUX, KUBBIE
AK3EMIUISIPbl KOMHATHBIX PACTeHHM, repOapiui pacTeHUN pa3HbIX OTAENIOB, BIaXKHbBIE MperapaThl
YKUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJIJIEKIIMHA OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHuEe M JIEMOHCTpAallMd TOYBEHHOTO W BO3AYIIHOIO NUTaHHUS PACTEHUI,
pacuieryieHus Kpaxmaia M OeiakoB moj JeiictBueM (epMeHTOB, 00OpyIOBaHUE IS
JIEMOHCTPALIMK OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBUKEHHUM, MOJIEJIA T'OJIOBHOI'O MO3Tra Pa3INYHbIX JKUBOTHBIX.




JlaGopaTopHas pa6ora «/3ydyeHne TKaHEl pacTECHUII.
JlabopaTopHas padora «/3ydeHne TKaHEN )KUBOTHBIX».
JlabopaTopnasi pa6ora «/3yueHne opraHoB LIBETKOBOI'O PACTEHUS».
Tema 10. Pa3MHOkeHHe 1 pa3BUTHE OPTaHU3MOB

@opMbl pa3MHOXKEHHUS OpPraHU3MOB: Oecroyioe (BKJIIOYash BEreTaTUBHOE) M IOJIOBOE.
Bubr 6ecrionioro pa3MHOKEHHUS: IOYKOBAHKE, CIIOPYJISIUS, (parMeHTAIHs, KIOHHPOBAHHE.

[TonoBoe pasmuHoxenue. IlomoBwle kineTku, wnu ramersl. Meiio3. Craauu Meiosa.
IToBenenue xpomocoM B meito3e. Kpoccunroep. buonornueckuii cMpIci Meio3a U TOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiueBoe paszButue. [‘ameroreHe3 y JkuBOTHbBIX. [lonoBble  JKene3bl.
OO6pa3oBanue M pa3BUTHE MOJIOBBIX KIeTOK. CriepmaTtoreHe3 um ooreHe3. CTpoeHHEe MOJOBBIX
KJIETOK.

Omo10TBOpEeHNE U SMOPUOHAIBHOE PA3BUTHE JKUBOTHBIX. CIOCOOBI OIUIOOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HAyKa O Pa3BUTUHU
opranu3mMoB. Mopghoeenez — oona uz enasuvix npooaem smopuonocuu. Konyenyus mopghoecernos
u mooenu mopghocenesa. Ctaauu SMOPHOTEHE3a KUBOTHBIX (Ha TpUMeEpe JIATYIIKH). J{pobienue.
Tunsl npoOnenus. [Jemepmunuposannoe u HedepMuHuposanHoe opobuenue. bnacmyna, munsi
onacmyn. OcoOeHHOCTH IPOOICHUS MIICKOMUTAOIINX. 3apOJBIIIEBBIE JUCTKU (TacTPyIsLus).
3akyazka OpPraHoB M TKaHEH U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE uacTel
pa3BUBAIOIIETOCST  3apojbliia (3MOpUOHATbHAS HWHAYKIMS). 3akjiajka TIUlaHa CTPOCHUS
KMUBOTHOTO KaK pe3ysbTaT MepapXM4YecKMX B3auMOJEHCTBUH TeHOB. BiusHue Ha
AMOpPHOHAIILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbI mnepuofn. Ilpsimoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECMO3BOHOYHBIX M TMO3BOHOYHBIX >KMBOTHBIX.
bronornueckoe 3HaueHUE NMPSAMOrO U HEMPSMOTO Pa3BUTHSA, UX PAaCHPOCTPAHEHUE B NPUPOJE.
Tunsel pocta XKUBOTHBIX. DaKTOpbl PErysilIMM pocTa KHUBOTHBIX W uenoBeka. Cranuu
NOCTAMOPHOHANIBHOTO PA3BUTHS y KUBOTHBIX M yelloBeka. [leprosabl OHTOreHes3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe MPOLECCHI.

Pa3smuoxenue u pasutue pacreHuid. ['ameroput u cnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpaszoBaHue crop B Iporecce Meio3a. ['amerorenes y pacTeHH.
OII0g0TBOPEHNE © PA3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. JIBOWHOE OIIOAOTBOPEHHUE Y
I[BETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl PETYISLUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoncTpanuu

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

TabGnuiel 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», « TUIBI 0ECIOIOT0 Pa3MHOKEHUS,
«Pa3MHOXeHHEe XJIaMHIOMOHAIbD», «Pa3MHOeHHE SBIVIEHBD», «Pa3MHOXEHHE TUAPBI»,



«Meiio3z», «Xpomocombly, «[amerorenes», «CTpoeHue SMIEKIETKH U CHEPMaTO30Haa»,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BUTHE», «Pa3zBUTHE MaliCKOIo
Kykay, «Passurue capanum», «Pa3BuTHe JATYIIKU», «/[BOMHOE OIJIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuit»y, «CTpoeHHE CEMsIH OJIHOJIOJBHBIX W JIBYIOJBHBIX PACTCHUN», «KU3HEHHBIA LMK
MOPCKOWM  KamycTbl», <OKU3HEHHBIM LMK Mxa», <OKU3HEHHBId LMK [arnopOTHUKAY,
«KM3HEHHBIN IIUKJ COCHBI.

O6opyaoBaHKE: CBETOBOM MHUKPOCKOII, MUKPOTIpenapaThl AULEKIIETOK u
CIIEPMAaTO30M10B, MOJENb «LIMKI pa3BUTHS JIATYLIKN.

JlabopaTtopHasi pabora «/I3ydeHHe CTpOCHHMS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIperaparax.

HpaKTI/I‘IeCKaﬂ paﬁoTa «BrIsiBIICHHE MIPU3HAKOB CXOACTBA SapO,I[BIH_Ieﬁ IIO3BOHOYHBIX
JKHUBOTHBIX).

JlaGopaTopHas padora «CTpoeHHe OpraHOB Pa3MHOXKEHUS BBICIIIMX PACTCHUI».

Tema 11. I'eneTuka — HAyKa 0 HACJIEACTBEHHOCTH U MI3MEHYHBOCTH OPraHN3MOB

Hctopusi craHOBiIEHHMS M pa3BUTHUs TEHETUKUM Kak Hayku. Paborer ['. Menpens,
I'. ne ®pusza, T. Moprana. Ponb oTeuecTBEeHHBIX YYEHBIX B pa3BUTUU TeHeTuku. Paborer H.
K. Konbrosa, H. . BaBunoga, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H.
B. Tumocdeepa-PecoBckoro.

OCHOBHbIE T€HETUYECKHE MOHITUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJJIEIbHbIE
TEHbI, aJbTCPHATHUBHbIC IPU3HAKU, JOMUHAHTHBIMN W PELUECCUBHBIA MNPHU3HAK, TOMO3UIOTa,
reTepo3UroTa, 4ucras JIMHUSA, THOpUIbI, TeHOTUl, (heHoTun. OCHOBHBIE METOJbI T€HETHUKH:
rUOPUA0IOTHYECKHUM, IUTOIOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdemMoHcTpanuu

Hoptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. KonsroB, H. W. BaBunos, A.
H. benozepckwuii, I'. /1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Ta6J'II/IIII)I 1 CXCMBI. <<MGTOI[I)I T'€HECTUKHN», «CxeMbl CKpCHIUBaHUA).

JladopaTopnasi pa6ota «/{po3oduia kak 00bEKT FT€HETUUYECKUX HUCCIEA0BAHNUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €AMHOOOpasus
rubpuaoB nepBoro nokoieHus. IlpaBuino nomunupoBanusa. Bropoil 3akon Menaens — 3akoH

paciCtiyICHUA NPU3HAKOB. ]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI MOHOFPI6pI/I,Z[HOFO CKpCIIMBaHM. I'unote3a
YUCTOTHI IraMECT.

AHanmusupyromee — ckpemuBaHue.  [IpoMeXyTOUHBIM ~ XapakTep  HaclIeJOBaHUS.
Paciuennenue npu3HaKkoB IpU HEIIOJIHOM JTOMUHHUPOBAHUU.

I[I/ITI/I6pI/L[[HOC CKpCIIUBAHUC. TpCTI/Iﬁ 3aKOH MeHaenss — 3aKOH HEe3aBHCHUMOIO
HACJICAJOBaHUs ITIPU3HAKOB. I_II/ITOHOI‘I/IHGCKI/IC OCHOBBI ILI/IFI/IGPI/I,HHOFO CKpCUIMBaHUs.



CueruieHHoe  HaciefoBaHue — mpu3HakoB. Pabotrel  T. Moprana.  CuerieHHOE
HAcJeJ0BaHWE TEHOB, HapYIIEHUWE CIEIUICHUS MEXIy TeHaMUu. XPOMOCOMHAasi Teopus
HAacJIeICTBEHHOCTH.

I'eneruka nomna. XpoMOCOMHBIM MEXaHM3M OIPEIEIECHUs 10J1a. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBII M TIe€TepOoraMeTHBIM IOJI. ['eHeTudeckas CTPyKTypa IIOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CUEIVICHHBIX € IIOJOM.

l'enoTun kak wenoctHas cucrema. llnenoTponuss — MHOXKECTBEHHOE JEWCTBHUE TE€HA.
MHOKeCTBEHHBI ajuieu3M. B3auMojelcTBue HealulebHbIX TeHOB. KoMIieMeHTapHOCTb.
Onucras. [Tonmumepust.

['eHeTHMYEeCKUT KOHTpOJIb pa3BUTUSA PACTEHUM, JXKMBOTHBIX M YEJIOBEKa, a TaKXKe
(U3UOTIOTHUECKUX MPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (yHKuui. [‘eHermueckue
MEXaHU3Mbl CUMOMOI€HEe3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35IMH — Mapa3suT» U «XO35IUH —
MHUKpOOHOM». ['eHeTHUeCKne aceKThl KOHTPOJIS U M3MEHEHUS HAClIeACTBEHHOW HH(opMaIiu B
IIOKOJICHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpamun

Iloptpetst: I'. Menaens, T. MopraHs.

Tabnunbl u cxembl: «IlepBbiii U BTOpol 3aKoHBI MeHuens», «Tpetuit 3akoH MeHaens»,
«Ananusupymllee ckpeuupanuey, «Hemnonnoe noMuHrpoBanue», «CUEIIEHHOE HACIEJOBaHUE

NPU3HAKOB y Apo3oduisy, «I eHeruka nona», «Kapuotum denosekay, «KapruoTum 1po30Quisn»,
«Kapuorun ntuns», «MHOKECTBEHHBIN aJliean3mM», «B3anMoneicTBre reHOBY.

O6opynoBaHue: MOAENb ISl AEMOHCTPALUU 3aKOHOB €IMHOO00pa3usi THOPHUIOB MEPBOTO
MOKOJICHUSI U PACIICIIJICHUSI TPU3HAKOB, MOJEIb ISl JEMOHCTPAIIMM 3aKOHA HE3aBHCHMOTO
HaCJIEe0BaHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMM CLUETNIEHHOTO HACJIeJOBAaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpotipenapar: «/Ipozodpuna».

IMpakTuyeckass padora «/3yueHne pe3yabTaTOB MOHOTMOPHIHOTO CKpEIIMBAHUS Yy
TIPO30(UITBD».

IMpakTuueckasi padora «/3yueHne pe3ynbTaTOB TUTHOPHIHOTO CKPEUIMBAHUS Y
TIPO30(UITBD».

Tema 13. 3aKkoHOMEPHOCTH H3MEHYHBOCTH

B3aumoneiicTBue reHoTHNna U cpeabl Npu (GOpMHUPOBaHUHU (GeHOoTHna. V3MEeHUMBOCTh
npusHakoB. KauecTBeHHble M KOJIMYECTBEHHBbIE MpPHU3HAKW. Buabsl U3MEHYMBOCTH:
HEHACJICJICTBEHHAs] U HACJIEICTBEHHASI.

MoaudukaonHas U3MeHUYUBOCTh. Poiib cpesibl B (pOPMHUPOBAHUU MOAN(DUKAIMOHHON
n3MeHunBocTH. Hopma peakuum mnpusHaka. BapuanvoHHBIM psa M BapuallMOHHAs KpuUBas
(B. Uoranncen). CoiicTBa MOAM(PHUKAITMOHHON U3MEHUYUBOCTH.

T'enoTunmyeckast M3MEeHUYHBOCTH. (CBONMCTBA T'€HOTUIHYECKOW W3MEHUYUBOCTH. BUIbI
TeHOTUITUYECKONW M3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASL.



KomOunatuBHas W3MEHYMBOCTh. Mel03 U MOJOBOM MpOIecC — OCHOBAa KOMOWMHATUBHON
W3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3JIJaHUN T€HETHYECKOTO Pa3HOOOpa3us
B IIpe/ieiax OJIHOTO BHU/IA.

MyranuonHass M3MEHYUBOCTb. BuAbBl MyTalMii: I'€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHble W WHAYUUMPOBAaHHBIE MyTalUHW. SIAepHblE M LMTOIUIA3MATHYECKUE MYTALHH.
ComaTtnueckue M 1oJIOBble MyTauuu. lIpUumHBl BOZHMKHOBEHHS MyTauuid. MyTrareHbl M uX
BIMSHUE HA OPraHu3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOI'O IIpoIecca. 3aKOH TOMOJIOTHYECKHX
psnoB B HacinencTBeHHoM wusMeHuuBoctu (H.U. BaBuios). BaesnepHass M3MEHYMBOCTb MU
HaCJIEICTBEHHOCTb.

Onueenemuxa u ONUCEHOMUKA, POJlb SNUCEHEMUUECKUX cﬁakmopoe 6 HACIe008aHUU U
usmerndusocmu qbeﬂomunuuecmtx NPU3HAKOB Y OPcAHUIMOE.

JdemMoHcTpanuu
Iloprpetst: I'. ne ®pus, B. Moranucen, H. 1. Baguios.
Tabmuubl ¥ cxembl: «Bulbl HM3MEHUYMBOCTHY, «Moau(UKaMOHHAs HW3MEHUYHUBOCTHY,

«KoMmOunHaTuBHas W3MCHYHUBOCTB, «Metio3y, «O1m1oa0TBOPEHUEY, «I'eHeTnueckue
3a0o0JieBaHUs YeNoBeKay, «Buabpl MyTamuii.

OOopy/ioBaHMe: KUBbIE W TepOapHbIC AK3EMIUISIPhI KOMHATHBIX PACTCHHI, PHUCYHKH
(dotorpadun) )KMBOTHBIX C pa3JIMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopuasi  pa6ora «lccienoBanue — 3aKOHOMEPHOCTEH  MOAM(PHUKAIMOHHOMN
n3MeHYMBOCTH. [locTpoeHre BapHallMOHHOIO psi/ia M BApUALMOHHOW KPUBOW.

IMpakTuyeckas padora «Myrtanuu y Apo30puiibl (Ha TOTOBBIX MUKPOIIpENapaTax).
Tema 14. I'eneTuka 4ejoBeka

Kapuotun uenoeka. MexayHaposiHas MporpamMma HCCIEIOBAaHUS T'€HOMa 4YeJIOBEKa.
Metoapl U3ydeHUs] TEHETUKU YEJIOBEKA: FeHEATOTHYeCKU, OJIM3HEIOBBIM, ITUTOTCHETHYECKUH,
MONYJSALUOHHO-CTATUCTUUECKUH, MOJIEKYIsipHO-TeHeThYecKnil. COBpPEMEHHOE OIpeeseHHe
TE€HOTHUIIA: TOJIHOTEHOMHOE CEKBEHUPOBAaHKE, TEHOTUITMPOBAHKE, B TOM YHciie ¢ momoibio [T1P-
aHanuza. HacnencrBennsie 3a0051eBaHus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
Bonesnu ¢ HacineACTBEHHOW MPEApPacloNoKEHHOCThI0. 3HAUYE€HHWE MEIUIIMHCKONW TEHETHKHU B
MPEIOTBPALICHUH M JICUEHWU TeHETHMUYECKHUX 3a00NieBaHU YeloBeKa. MeTuKOo-TeHETUYEeCKOe
KOHCYNbTHpOBaHKUE. CTBOIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO TPy3a». DTHUECKUE aCMEeKThI
WCCJICTIOBAHHUM B 00JIACTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (pakTopbl MOBHIIIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY U
XUMHYECKOMY 3arpsi3HEHUIO OKpy»Karoleil cpenpl. ['eHermyeckas MpeapacroioKeHHOCTh
YeJI0BEKA K MATOJIOTUSIM.

JdemMoncTpanuu

Ta6m/1u51 N CXCMBI. <<KapI/IOTHH YCJIO0BCKay, ((MCTO}II)I HN3YUCHUSA TCHCTUKH YCIIOBCKA»,
«["eHeTnueckue 3a00ICBaHUS YCTIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHON.



Tema 15. Cesiekuusi OpranHu3mMoB

JloMecTukanuss M CeJEKUMs. 3apoKICHHE CEJIeKIMM M JoMecTuKauuu. YdeHue H.
W. BaBmioBa o LleHTpax NPOMCXOXKACHHS M MHOTO0Opasws KyJIbTYpHBIX pacTeHuid. Poib
CEJIEKIIMM B CO3JaHMM COPTOB PacTeHUH M MOpoj XKUBOTHBIX. CopT, mopozaa, mTamm. 3aKOH
TOMOJIOTHUECKUX PsIOB B HaciencTBeHHOM m3MeHunBoctu H. WM. BaBuiosa, ero 3HaueHue Juis
CEJICKIIMOHHOM pabOTHI.

Metoabl  celeKIMOHHOM  paboThl.  McKycCTBeHHBIH  OTOOp:  MaccoBblii U
WHIUBHUIYAJIbHBIA. OTalbl KOMOWHAIMOHHOW CeNeKIUU. VIcrbITaHWe MpPOU3BOIUTEICH 1O
noroMctBy. OTOOp MO TEHOTHIy C TMOMOIIBIO OICHKH ()EHOTHIA TOTOMCTBA W OTOOp IO
TEeHOTHUITY ¢ ToMonIst0 aHanu3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKITMOHHOW paboThl. PamuanuoHHBIN 1
XUMUYECKH MyTareHe3 KaK MCTOYHHK MyTalluid y KYJIbTYpHBIX (OpM OpraHu3MoB.
Hcnonp30BaHWe T'E€HOMHOTO pENAaKTUpOBaHMs M MeToJoB pekoMmOuHaHTHbIX JHK mns
MOJIyYEHUSI UCXOJITHOTO MaTepHalia Jjisi CEJIEKLUU.

[lonyyenne mnonumuion1oB. BHyTpuBuioBas rubpunusanus. bin3kopoicTBeHHOE
CKpellMBaHue, Wik UHOpUIuHT. HepoacTBeHHOE cKpeluBaHue, Wik ayTOpuauHr. I'eteposuc u
ero mnpuuuHbl. Mcrnosnb3oBaHue rereposuca B cenekuud. OtnanéHHas ruOpuau3aLys.
[Ipeononenue Oecruiogusi MEXBHIOBBIX TIHOpUAOB. JIOCTHMXKEHMSI CENEKLHUU pacTeHUd u
JKUBOTHBIX. «3€1EHAS PeBONIOYULY.

CoxpaHeHue U U3y4eHHE T'€HETHMUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUH M MX JAUKHUX
poanyel i CO3/1aHusl HOBBIX COPTOB U TMOPUJIOB CEJIbCKOXO3SICTBEHHBIX KYJIbTYp. M3yuenue,
coxpaHenue u ynpaeieHue 2eHemudecKUMU pecypcamiu celbCKOX03AUCMEEHHbIX U NPOMbICIO6bIX
JICUBOMHBIX 8 YEJIAX YIYUULeHUS CYWEeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ npuUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosblX udel u
NepCneKmueHbIX MexHOI02UI.

JdemMoHcTpanuu

Hoptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. II. JIykpsinenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTpBI MPOUCXOXKIEHUS 1 MHOTO0Opa3usi KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHX PAJOB B HACJIECACTBEHHOW HW3MEHUYMBOCTN», «METOABI CEIEKLIUN»,
«Otnanénnas rubpuanszanus», «MyrtareHes».

JlabGopaTopHas padora «/3ydeHne cOpTOB KyJbTYPHBIX PACTEHHI U IMOPOJ JOMAIIHUX
KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHne METOIOB CEJIEKIINN PACTEHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METO/bI U JIOCTHIKEHUS CEIEKIIMU PAaCTeHUH M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE

XO03sICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BUoTeXHOJIOIrUA U CHHTETUYECKAas OHOJIOTrUS



OOBeKThl, HUCHOJb3yeMble B OHOTEXHOJOTHH, — KIJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKpPOOPTraHU3MbI, HUX XapakTepUCTUKa. TpaaulroHHas OHOTEXHONOTHs: XJieOOoIleyeHue,
MOJTy4eHUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOAEIHNE. MHUKpOoOHOIorndeckuii cuate3. OObEeKThI
MUKpoOurosornyeckux TexHosoruil. [IpousBoactso Oeiaka, aMUHOKUCIOT U BUTAMUHOB.

CO3I[aHI/Ie TEXHOJIOTUM H HHCTPYMCHTOB neJcHalpaBJICHHOTO U3MCHCHUA u
KOHCTPYUPOBAaHHA 'CHOMOB C LICJIBIO MMOJTYYCHUA OPraHU3MOB U UX KOMIIOHCHTOB, COACPKAIIUX
HE BCTPCUAIOIIUECA B IIPUPOAC OMOCHHTETHYECKHUE IMyTH.

Knerounas unkeHepusi. MeToabl KylbTypbl KIETOK M TKaHEH pacTeHUIl U >KMBOTHBIX.
Kpunobanku. Comaruueckass ruOpuanM3anusi M cOMaTHUYeCKHil smOpuorenes. lcmonp3oBaHue
raijIon/ioB B CEJEKUUM pacTeHuil. [lonyuenue MoHOKIOHANbHBIX anmumen. Mcnonv3zosanue
MOHOKNOHANbHBIX U NOJAUKTIOHAbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OILIOIOTBOPEHHUE.
PexoHcTpyKIus SHIEKIETOK M KIOHUPOBAaHME >HUBOTHBIX. METOJ TpaHCIUIAHTAlUU sJep
KJIETOK. Texnonocuu 0300po6ienus, KylbmMueUpo8anus U MUKPOKIOHANLHO20 PASMHONCEHUS
CeIbCKOXO3SAUCTBCHHBIX KyJsaemyp.

XpOMOCOMHasl U reHHasl HKeHepus. VICKyCCTBEHHbIN CUHTE3 reHa U KOHCTPYUPOBaHUE
pexombunantHeix J{HK. Coz0anue mpanceennvix opeanuszmog. JIOCTUXKEHHUS U TMEPCIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTMYECKHME M OITHYECKHE NpOo0JIeMbl TI'e€HHOU
WHXEHEPUHU.

Menunuackue  OmorexHosmoruu. [loctreHomHas  1udpoBas  meaunuHa.  [IL[P-
JIUarHocThka. MeTaOoJIOMHBIN aHaIM3, TEHOICHTPUUYECKHM aHaJIM3 IMPOTEOMa YeJOBEeKa JJis
OIICHKHU COCTOSIHMS €ro 3/10poBbs. VIcnosib30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-6uonmkenepust st pa3paboTKu (PyHIAMEHTAIBHBIX OCHOB MEIHMIIMHCKHX TEXHOJIOTHH,
CO3JIaHUsI KOMIUICKCHBIX TKaHEW COYETAaHMEM TEXHOJIOTHH TPEXMEPHOro OWONPHHTHHIA U
ckaddonaunra Ui penieHus 3a/1a4 NePCOHATN3UPOBAHHON METUITUHEI.

CoznaHue BEKTOPHBIX BAKIUH C II€JIbI0 00€credeHHs] KOMOMHUPOBAHHOW 3allUThl OT
Bo30yauteneit OPBU, ycraHoBieHue MOJIEKYJISpHBIX MEXaHU3MOB (QyHKuuoHupoBaHus PHK-

COZICpIKAIINX BUPYCOB, BbI3bIBAIOIIINX 0c000 omacHbIe 3a00JIEBaHMS YEJIOBEKA U JKUBOTHBIX.

JdemMoHcTpanuu

Ta0auie n cxeMbl: «lcnoabp30BaHue MUKPOOPIraHU3MOB B MMPOMBIINIJICHHOM
IMPOU3BOJACTBEY, «Knerounas HUHXCHCPUA, «I'ennas UHXCHCPUS.

JlabopaTopnasi pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTHI.
IMpakTuyeckas padora «lloayyeHrne MOJTOYHOKHUCIBIX IPOAYKTOBY.

Ikckypeust «bHOTEXHONIOIMS — BakKHEWIIas MPOM3BOAUTENbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTRO)Y.

11 KUIIACC

Tema 1. 3apo:xaeHue U pa3BuTHE IBOJIOIUOHHBIX NIPEACTABIEHUI B 0MOJI0TUN



OpomonnonHass Teopusi Y. lapuna. Ilpenmnochbliku BO3HMKHOBEHHS JapBUHU3MA.
JKuzHb u HayuHas AestenbHOCTh Y. [lapBuHa.

JBuwkymue cuibl sBoionud  BuAoB 1o Y. JlapBuHy (BbICOKass HMHTEHCHUBHOCTD
pPa3MHOXKEHHUS OPraHU3MOB, HACJICJCTBEHHAs W3MEHYMBOCTh, OOph0a 3a CyIIEeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTndeckoil Teopun sBomonuu  (CTD). HelitpansHas Teopus
sBorori. COBpEMEHHasi SBOJIIOLMOHHAS OHOJOTHs. 3HAUE€HHE OHBOJIOIHMOHHOW TEOPUH B
(bopMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemoHcTpauuu

Hoptpetsr: Apuctrorens, K. Jlunne#t, XK. b.Jlamapk, 3. XK. Cenr-Unep, XK. KioBbe,
Y. {apsun, C. C. YerBepukos, 1. 1. llImansraysen, x. Xonneitn, . K. benses.

Tabnuuel u cxemsl: «Cucrema xuBoil npupojsl (no K. Jlunuero)», «JlecTHUIa >KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (GOpMHUPOBaHUS MPHUCIIOCOOICHUN Yy pacTeHUH u
KUBOTHBIX (10 Jlamapky)», «Kapra-cxema Mmapupyra myrewmectsus Y. [lapsuna», «Haxoaku
Y. Mapsuna», «Popmbl 60pr0ObI 3a cymiectBoBaHue», «llopoasl romy6Geit», «MHorooOpasue
KYJBTYpHBIX (popM KamycThl», «Ilopoabl ToOMalIHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX
BugoB (o Y. [lapBuny)», «Cxema COOTHOILIEHHUS IBHXKYIIUX CHJI 3BOJIOLUN», «OCHOBHbBIE
HOJIOKEHUS CUHTETUYECKOW TEOPUH IBOJIFOLIM.

Tema 2. MukposBosonus 4 eé pe3y/bTaThl

HOHy,TIS[HI/ISI KakK DJJICMCHTapHasd CIWHHWIA SBOJIFOIWH. COBpeMeHHBIC METOAbI OIICHKHN
TEHETUYECKOTO pazHoo0pasus U CTPYKTYphI onyssuii. MizMenenne reHopoH /1a MOMYIISINT KaK
DIIEMEHTAapHOE SBOJIOIMOHHOE sIBIIEHHE. 3aKOH TreHeTHdeckoro paBHoBecus Jx. Xapaw,
B. Baiin6epra.

DOnemeHTapHble (aKTOpPbl (ABMKYILIHME CHJIBI) HBOJIOUMU. MyTallMOHHBIA THpoIecC.
KomOunatuBHass u3aMeHuuBOCTh. [lpelid reHoB — ciiydaiiHble HEHANpaBJICHHbIE W3MEHEHMS
4acToT auiened B momynsiusax. OdQexT ocHoBarens. Ipgexm OymvliouHO20 20PAbIUIKA.
CHudicenue ceHemuyecko2o pasHooOpaszus: npuduHvl u ciedcmeus. Illposenenue s3¢hghexma
Opeticha eenos 6 Oonvwux u manrvix nonyaayusx. Murpauuu. W3onsuus  TOMYJSIINAN:
reorpaduueckas (mpocTpaHCcTBEHHAs ), OMomornyeckas (penpoayKTUBHAS).

EcrecTBeHHbIl 0TOOp — Hampapistomuid (akrtop sBomtoruu. DOpMBI €CTECTBEHHOTO
orOopa: NBWXYIIMH, CTaOWIM3HUPYIOIMIMKA, pa3pbiBaroiuil (nau3pynTuBHbI). [lomoBoit or6op.
BO3HUKHOBEHNE U 3BOJIOLHS COLMATIBHOTO OBEACHUS KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB KaK pe3ylbTaT MHUKPOAIBOJIIOLMU. Bo3HUKHOBEHHE
npucnocoOieHuit y opranuzmMoB. Apomopdossl u ununoaganrtauu. [Ipumeps npucrnocodaeHunit
y opraHusmoB: Mopdonoruueckue, ¢GU3NONIOrHYECKue, OWOXMMUYECKHE, TIOBEJCHUECKHE.
OTHOCHUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u cTpykrypa. BumooOpa3zoBaHue Kak pe3ylbTaT MUKPOIBOIOIHH.
Mzonmsumst — xmroueBoit  daktop BumooOpaszoBanms. Ilyth m cmocoObl BUA00Opa3oBaHUS:



ajstonaTpudeckoe  (reorpaduyeckoe), CHMIATPUYECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumutonn3anus, rudpuau3anys). JMrenbHOCTh HBOIIOLMOHHBIX TPOLIECCOB.

Mexanuzmbl HopMUPOBaHHS OMOJIOTHYECKOTO Pa3HO00pa3usl.

Pons  »BOMOIMOHHOW OHWONOTMHM B pa3pabOTKE HAYYHBIX METOJIOB COXPAHCHUS
Omopa3zHooOpazusi. MUKPOIBOMIONUS W KOIBOJIONHMS MApasUTOB U HMX XO035€B. MeXaHHU3MBbI
(bopMHUpPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpauuu
Hoptpertsr: C. C. YerBepukos, 3. Maiip.

Tabmuiel u  cxembl: «MyTallMOHHAs W3MEHYMBOCTHY», «llomymnsiuoHHas CTpyKTypa
BUla», «Cxema mposiBIieHHs 3akoHa Xapau—BaitHOepray, «JIBWKyIIHEe CHIIBI DBOJIOIUANY,
«DKOJIOTHYECKasT M30JSIUS TONMYJSIIUKA CeBaHCKOM (opemmy», «l'eorpaduueckas H30IALUAS
JMCTBEHHUIIBI CHOMPCKOM U JIMCTBEHHMILIBI Jaypckoi», «llomynsinoHHbIe BOJIHBI YUCIEHHOCTH
XUIIHUKOB M KepTB», «(Cxema JEeHCTBUS €CTECTBEHHOro oTOopa», «®DopmMbl OOpbHOBI 32
CYILLECTBOBAHHEY, «MHnycTpuanbHbIi MEJIAHU3M, «Kusble HCKOIIaeMBbIE»,
«IlokpoBUTENbCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«®Puznonoruueckue agantanun», «IIpucrnocobiIeHHOCT OPraHu3MOB U €€ OTHOCHUTEIIBHOCTBY,
«Kpurepun Buga», «Bunpl-nBoiiHukn», «CtpykTypa Buaa B npupoae», «CrnocoObl
BupooOpa3oBanus», «l'eorpaduueckoe  BumoOOpazoBaHMe TPEX  BUIOB  JIAHIBIIIEH»,
«OKoJIoTHYECKOEe BHU000pa3oBaHue BUAOB cuHULY, «[lomummounnsl pacrenuit», «KamyctHo-
peleuHblid THOpUI.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMA HACEKOMBIX, uyuesa MNTHUIl U 3Bepeil ¢
npUMepaMu pa3NYHbIX MPUCIIOCOOJICHUH, yydyena NTHI U 3Bepei pa3HbIX BHJIOB, repdapuu
pacTeHuii OJIM3KUX BUIO0B, 00pa30BaBIINXCS PA3JIMYHBIMU CITIOCOOAMU.

JlabopaTopHasi padoTa «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopuasi pabdora «[IpucnocobneHuss oOpraHu3MOB U HUX  OTHOCHUTEJIbHAs
[EI€CO00Pa3HOCTHY.

JlaGopaTopuas padora «CpaBHEHUE BHJIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.
Tema 3. Makpo3sBosonust U eé pe3y/ibTaThl

MeTOI[BI HU3YUCHUS  MAKPOISBOJIOIHH. ITaneoHTOIOrNUECKIIE MCTOAbI  U3YYCHUA
9BOJIIOIIMH. HCpCXOI[HBIC (I)OpMBI n (1)I/IJ101" CHCTUYCCKUC PAABI OPraHU3MOB.

buoreorpaduyeckue meronsl u3ydeHus sBomonuu. CpaBHeHue ¢aopsl U (payHbl
MaTEepHKOB U OCTpOBOB. bruoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKH U PETUKTHI.

3M6pI/IOJ'IOFI/I"ICCKI/IC n CpaBHI/ITeHLHO'MOP(I)OJ'IOTI/I‘-ICCKI/IC MCTOAbI U3YYCHUS DBOJIFOLUU.
I'eHeTHyeckne MeXaHU3MBI OBOJJIIOIIMKW OHTOI'CHE3a U IIOABJICHUS DSBOJJIOIIMOHHBIX HOBIICCTB.
I"'oMooruyHbIE U aHAJIOTUYHBIC OpTraHBbI. Py,Z[I/IMCHTapHBIe OpraHbl U aTaBU3MBbI. MOHeKy.]'IHpHO-
TCHETUYCCKUC, OMOXHMMHYECKUE n MAaTEMATUYCCKUC METOIbI HU3YUCHUA OBOJJIOIMH.
I"'oMonoruyHbI€ T'EHBI. COBpCMCHHBIC MCTOABI TOCTPOCHUA (I)I/IJ'IOFCHCTI/ILICCKI/IX JACPCBLCB.

XpOMOCOMHLIC MyTall1 U 5BOJIFOIHA 'CHOMOB.



OO6mme  3aKOHOMEpPHOCTH  (MpaBWia)  JBOJIONUU. [Ipunyun  cmenvl  yHKYuUi.
HeobOpatumocTs 3BOMIONINMK. AanTUBHAS paguaius. HepaBHOMEPHOCTh TEMITOB SBOJIOIHH.

JdemoHcTpauuu
[optpeTtsl: K. M. bap, A. O. KoBaneBckuii, @. Mroiuiep, J. ['ekkensb.

Tabnuuel u cxembl: «OUITOTEHETHYECKUN PsIZL JIOMIAIN», «APXEONTEPUKCY», «3BEpO3yObIe
aepsl», «Cterouedans», «Punnogurer», «CeMeHHblE ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emuny, «Jllpelip kKoHTHHEHTOBY», «PenmukThl», «HawampHble CTaguu 3MOPHOHAIBHOTO
pa3sBUTUsA  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE UM  QHAJIOIMYHBIE  OPIaHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEIOBEKAa M IIMMIAH3e», «lJ1aBHBIC
HalpaBJIEHUs 3BOTIOLUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

O6ODVI[OB3HI/IGZ KOJUUICKIINH, rep6apI/H/I, MYJEIKM  UCKOIIACMBIX OCTATKOB OpPraHHU3MOB,
MYJIKU TOMOJIOTHMYHBIX, AHAJIOTMYHBIX, PYAUMCHTAPHBIX OPraHOB KW aTaBU3MOB, KOJUJICKLIIUH
HAaCCKOMBIX.

Tema 4. IIpoucxoxkaeHue U pa3BuTHe KU3HU HA 3eMie

HayuHble rumoTessl NPOUCXOXKIEHHUS XH3HM Ha 3emie. AOHOreHe3 M NaHCIEPMUS.
JloHay4Hble TpPEACTaBICHUS O 3apOXKIEHUM SKU3HU (KpealuoHu3M). ['mmoreza MOCTOSIHHOTO
camo3aposkJieHus )KU3HU U €€ onpoBepxkeHue onbvitaMu ®@. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[TpoucxosxaeHune Ku3HU U aCTPOOUOJIOT 1.

OcHOBHBIE 3Tambl HeopraHudeckol spomonuu. [lnanerapnas (reosoruyeckas)
IBOJIIOLIMS. XMMMUYECKas DBOJIOLUSA. AOHOreHHBIH CHHTE3 OPraHUYECKUX BELIECTB U3
Heoprannueckux. Omneir C. Munnepa u I'. FOpu. OOpa3oBaHue NOIMMEPOB U3 MOHOMEPOB.
Koanepsarnas rumnoreza A. W. Onapuna, rumnote3a nepBuyHoro OynboHa JIk. XongeiiHa,
reHerudeckas runoresa I'. Mémepa. Pudosumsl (T. Uek) u runoresa «vupa PHK» V. I'unGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHE TPOTOKJIETKH.

Uctopuss 3emnu u wmetonsl €€ wu3ydeHus. lckonmaemble OpraHMYECKHE OCTATKH.
['eoxpononorust u e€ Meroasl. OTHocuTenpHass UM aOCOJIOTHAasE  T€OXPOHOJOTHSL.
I'eoxpoHOIOrMYecKas mKaaa: S0HbI, IPbl, HEPHOJBL, SITOXH.

HavanpHble aTanel opraHndeckoil sBontonuu. [losBaeHre 1 3BOTIONUS MEPBBIX KIETOK.
Opomronusi Merabonu3Ma. BosHukHOBeHHe mnepBbIX 3SkocucteM. CoBpeMeHHblE MHKPOOHBIE
OMOIUIEHKM Kak aHajor mepBbIXx Ha 3emie coobmiectB. Crtpomartonutsl. IIpokapuorsl u
9YKapUOTHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBOIOIMOHHOE MPOUCXOKICHHUE BUPYCOB.
[TponcxoxxaeHne  MHOTOKJIETOYHBIX  OPraHu3MOB. BO3HHKHOBEHHME  OCHOBHBIX  TpYIIII
MHOT'OKJICTOYHBIX OPraHU3MOB.

OcHOBHbBIE 3Talbl 3BOJIOLUUU BBICIIUX pacTeHHid. OcHOBHBIE apoMOp(dO3bl pacTEHHIA.
Beixon pacrenuit Ha cymy. llosiBieHume CHOpOBBIX pacTeHUMH M 3aBOEBAHWE HWMH CYIIU.
CemeHnHbIe pacTeHus. [IponcxoxkaeHne NBETKOBBIX PACTEHUN.

OcCHOBHBIE 3Tallbl HBOJIOLUHU KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. llepBbie X0opaoBbIE
*KHUBOTHBIC. J)KH3Hb B Bo/ie. DBOJIOIMS MO3BOHOUHBIX. [Iponcxoxaenne ampuduii U penTHIUii.



[Tpoucxoxaenne MiaekonuTaromux W nTuil. [IpuHnun kmarodeBoro apomopdosza. OcBoeHue
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pazputne xu3Hu Ha 3emiie MO 3paM M NEpUOAAM: apXel, MPOTEPO30H, MAICO30M,
Me3030H, KaitHo301. O0IIas XxapaKTepUCTHKa KIIMMaTa | Ie0JIOTHYECKUX mporeccoB. [losBiienue
U paclBeT XapaKTEPHBIX OpPraHU3MOB. YTieoOpa3oBaHHUE: €ro YCIOBHUS U BIUSHUE HA Ta30BBIN
cocTtaB aTMoc(hephl.

MaccoBble BbIMUpaHHUSI — AKOJIOTMUECKUE KPU3UCHI Ipouuioro. I[IpuumHbl U cienctBus
MacCOBBIX BbIMHpaHH. COBPEMEHHBIN IKOJOTHYECKUN KpH3HUC, ero ocobeHHoctu. [Ipobdiema
coxpaHeHus Onopa3HooOpas3us Ha 3emiie.

CoBpeMeHHass cucTeMa OpraHudeckoro mupa. [IpuHIunbl KiaccuuKaun OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

Hoptpetsr: ®. Pequ, JI. Cnannannanu, JI. [lacrep, WM. U. MeunukoB, A. W. Omapum,
Jx. Xonpeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabauiet u cxemsbl: «Cxema onbita @. Penuy», «Cxema onbita JI. [lactepa mo u3yuenuto
caMo3apokJieHus: xu3Hu», «Cxema ombita C. Mumiepa, I'. FOpu», «3Tanbl HeopraHUYeCcKou
3BOJIOIMNY, «l'eoxpoHosiornyeckas mkanay, «HadanbHble 3Tanbl OPraHUYECKOM 3BOJIFOLUNY,
«Cxema o00Opa3zoBaHusi JYKapuoT MyTéM cuMOuoreHesa», «Cucrema 3KHUBOH MPUPOJIBIY,
«Ctpoenue  Bupyca», «Apomopho3sl pacteHuit», «PuHHOMUTHY, «OIHOKIETOYHBIC
BOJIOpOCIIN», «MHOTOKJIETOUHbIE BoOAOpoCcHny, «Mxu», «llanoporHuku», «l'ooceMeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHuid», «CxeMa pa3BUTHUS IKUBOTHOTO MHPAY,
«Apomopdo3sl  KUBOTHBIXY», «lIpocTeitmuey», «Kumeunonomnoctueiey, «llnockue uepBuy,
«Ymenncronoruey, «PBIOBIY, «3eMHOBOHBIEY, «IIpecmbikaromuecs», «IITr1e,
«Mnekonuraromuey, «Pa3Bute KU3HM B apxeuWckou apey, «PazBuTue KU3HM B
MPOTEPO30MCKON 3pey, «Pa3zBuThe JKU3HU B MAICO30MCKOW 3pe», «Pa3BUTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTue KU3HM B KailHO30ickoM »3pe», «CoBpeMeHHas cuctema
OPTraHUYECKOr0 MUPay.

OObopynoBanue: repdapu  pacTeHUM pa3IUYHBIX OT/ACJIOB, KOJUICKIIMA HAaCEKOMBIX,
BJIQKHBIE TpernapaThl XKUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIMH HWTJIOKOXKHUX, CKEIETHI
MMO3BOHOYHBIX JXUBOTHBIX, 4YydcCjla IHTHUL U 3Bepeﬁ, KOJUJICKIIUN OKaMeHeHOCTCﬁ, TIOJIC3HBIX
HCKOTMIAeMBbIX, MYJISKA OPTAaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas nadoparopHasi padora «Moaenuposanue onbiToB Muiuiepa—tOpu 1o
M3Yy4YEHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUN B IEPBUYHOM aTMochepe».

JlabopaTopnasi pa6ora «/3yueHrne M ONMCaHUE MCKOIIAEMBIX OCTATKOB JPEBHHUX
OpPTaHU3MOB.

IMpakTnyeckass padora «3yyeHne o0coOEHHOCTEH CTPOEHHUS PACTEHHHM pa3HbIX
OTJIEJIOBY.

IpakTnueckass  padora «/3yueHue  OCOOEHHOCTEH  CTPOCHHMSI  MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxaenue 4e10BeKa — aHTPONOreHe3



Paznenbl u 3agaun aHTpONIOJIOrHMH. METO Il aHTPOTIONIOTHH.

CraHOBIIEHHE NPEACTABICHUN O IPOUCXOXKACHUU YeIOBEKa. PelMrno3Hble BO33pEHMS.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CXOI[CTBO YeJloBeKa C JKUBOTHBIMH. CHCTeMaTHYeCKOE IIOJIOKEHHE 4YCJIOBEKa.
CBI/II[CTCJIBCTBa cxoacrBa 4YC€JIOBC€Ka C  KUBOTHBIMU! CpaBHI/ITeJILHO-MOp(l)OJIOI‘I/I‘-IeCKI/IC,
3M6pI/IOJ'IOl"I/I‘lCCKI/Ie, (I)I/ISI/IOJ'IOFO'6I/IOXI/IMI/I‘I€CKI/I€, ITOBCJACHYCCKHE. OTanumsa denoBeka OT
JKHNBOTHBIX. HpSIMOXO)KI[eHI/IC N KOMIUJICKC CBA3AHHBIX C HUM IIPU3HAKOB. Pa3Butne roIoBHOTO
MO3ra u BTOpOfI CHTHAJIbHOM CHCTEMEI.

JBwxkymme  cuibl  ((pakTopel)  aHTpONOreHe3a: OHOJIOTUYECKUE,  COIHAIbHBIE.
CootHorieHre OMOJOTHYECKUX M COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTalUU aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00e3bsiHbI (IIPOKOHCYIIbI)
U paHHHE MOHTUbI — 00IIUE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U 0. ABCTPAIONUTEKU —
JBYHOTHE NpeAKu roAci. YenoBek yMmenslid, NEepBble M3rOTOBIEHUS Opyaui Tpyzaa. Yemosek
MPSIMOXOJISAIIMIN 1 TIEPBBIN BBIXOJ JItoJIel 3a mpenenbl Adpuku. YenoBek reiaenb0eprckuii —
o0Imui IpeoK HeaHIepTalIbCKOI0 YeI0BEKa 1 YeJIOBeKa pa3yMHOro. YenoBek HeaH1epTalbCKUi
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YeloBeK pa3syMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUHI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npejaenamMu Adpuku. [Taneorenernka u najaeoreHOMUKA.

DBOJIIOLIUSL COBPEMEHHOI'O 4esoBeKa. EcTecTBeHHBIM O0TOOpP B MOMYJSALUSAX 4YeEJIOBEKA.
MyTanuoHHbIi npouecc U noauMopdusm. IlomynsuonHble BOJTHBI, peiid TeHOB, MUTPALUs
«3¢ ekt ocHOBATENS» B MOMYJISIIUAX COBPEMEHHOI'O YeIOBeKa.

Yenoseueckue pacel. [lonstue o pace. bonbiine pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (SKBATOpUANIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepHKaHcKas). Bpems u
IOyTH paccelieHs uesloBeka 1o IutaHete. EnmHcTBO d4enmoBeweckux pac. Haydunas
HECOCTOSITENIbHOCTh  pacu3Ma.  [IpHCIOCOONEHHOCTh  4YeJOBEKa K  pa3HbIM  YCIOBHSIM
OKpyXaroliel cpeabl. BiausHue reorpaguueckoil cpenbl U apeida reHoB Ha MOPQOJIOTUIO U
(U3UOIIOTHIO YeTIOBEKa.

MexXIuCIUIUIMHAPHBIE METOAbl B (Gu3MUecKOol (OMOJOTHYECKOW) aHTPOIOJIOTHH.
DOBOJIIOIIMOHHAST ~ AHTPOTMOJIOTUS W TMaJCOAHTPOIIOJIOTUSI  YEJIOBEYECKUX  MOIYJISIIIUH.
buoconumanbHple  HMCCleqOBaHUS ~— NPUPOJbI  4yenoBeka.  MccimenoBaHue — KOIBOJIOLMU
OHMOJOTrNYECKOI0 U COLUAIBHOIO B YETIOBEKE.

JdemMoHcTpanuu
Ioptpetst: Y. Hdapsun, JI. JIuku, A. A. Porunckuii, M. M. ['epacumos.

Tabmuuel 1 cxembl: «MeToabl  aHTpoOMoOJIOTUN», «[ OJOBHOM MO3r  ueloBeKay,
«YenoBexkooOpa3Hble 00€3bsiHBI», «CKeleT 4eloBeKa M CKelleT IMMMIaH3e», «PyaumeHTsl u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aQHTPONOreHe3a», «OJBOJIOLIMOHHOE [JPEBO UEJIOBEKay,
«ABcTpanonuTex», «4emnoBek ymenbiit», «HeaoBek NpIMOXOIAIIN», «J{€eHUCOBCKHM YeloBeK»
«Heanpepranbupl»y, «KpoMmanboHIB», «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

OO6opynoBanue: MyJISDKA OKaMEHEJIOCTEH, TPEIMETOB MaTEPHAIBHONW KYJIBTYPBI TIPEIKOB
4yenoBeka, penpoaykiuu (dotorpaduu) KapTUH € MHUDOIOTHYECKUMH | OUOIEHCKUMH
CIOKETaMH MPOUCXOXKICHHSI YesioBeka, ¢poTtorpaduy HaX0JA0K MCKOMAeMbIX OCTAaTKOB YEIIOBEKA,



CKCJICT YCJIOBCKA, MOJCJIb YCPCIla YCIIOBCKAa MW YCPCIla IIMMIIAH3C, MOJCIbL KHCTH YCIIOBCKA U
KHCTH HIMMITIAH3C, MOACIINU TOpCa NPEAKOB UCIOBCKA.

JlabopaTopunasi pa6ora «/3yueHue OCOOCHHOCTEH CTpPOEHHUsI CKejleTa YeJIOBeKa,
CBA3aHHBIX C MIPAMOXOKIACHHUCM).

IIpakTnyeckas padora «3ydeHne 3KOIOrMUECKUX aAANTALMN YETIOBEKay.

Tema 6. Dxosormssi — Hayka 0 B3aHMOOTHOLIEHUSIX OPraHU3MOB M
HAJ0PraHU3MEHHBbIX CHCTEM € OKPY Kalolleil cpeaoi

3apoxaenue W pa3BuTHEe OSKojoruu B Tpyaax A.['ymbompara, K. @.Pynse, H.
A. CesepuioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun skosioruu. CBssb
HKOJIOTUU C APYTUMH HayKaMHu.

Mertoap! skosorun. [loneBsie HabMIOACHUSA. DKCIIEPUMEHTHI B YKOJIOTHUH: TPUPOIHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpY’KaroIleld Cpebl: JOKaJIbHbIH,
PErHOHAIIbHBIN U TJI00AIbHBIN.

3Ha4yeHHUE DKOJOTMYECKUX 3HAHUH Ul 4ellOBEKa. DKOJOIMUECKOEe MHUPOBO33PEHHUE Kak
OCHOBa CBs3€H 4eyoBeuecTBa € MNpuponor. POpMHpPOBAHHE DSKOJOTMUYECKOW KYJIbTYpbl U
9KOJIOTMYECKON TPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpamun

Ioptpets: A. I'ym6onpar, K. @. Pynse, H. A. CeBepuos, DO. ['ekkens, A. Tencnu, B.
H. Cykaués.

Tabnuibl u cxemsl: «Pa3gensr sxkonoruny, «MeToabl skoiIoruny», «Cxema MOHMUTOPUHTA
OKpYKaIoIIEeH CpebD».

JlabopaTopHas padora «/3ydeHne METO0B YKOJIOTHYECKUX HCCIIETOBAHUI.
Tema 7. Opranusmsl u cpeia 00UTAHUSA

Okosnoruyeckre (akTopbl U 3aKOHOMEpHocTH uX JeictBus. Kiaccudukanus
IKOJIOTMYECKUX  (pakTOpoB:  abuoTHyeckue, OuOTHYECKHEe, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JAEWUCTBUS dKosorndeckux (akropos. IIpaBuno mmuuumyma (K. Lnpenrens,
1O. JInOux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornyeckue paktopbl. CBeT Kak 3kojorndeckuil ¢pakrop. JleiicTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKUE TPYIIbl PACTEHUH M JKUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CUrHanmpHas posib cBeta. DoTonepruoin3m.

Temnepatypa kak skosiornyeckuil Qakrtop. JledicTBue Temreparypbl Ha OpPraHU3MBI.
[ToMKnIOTEPMHBIE U TOMONOTEPMHBIE OPIAHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxxHOCTh Kak 3KOJOTMYECKUM (I)B.KTOp. HpI/ICHOCOGHeHI/IH paCTCHI/Iﬁ K MMOAACPIKAHUTO
BOJIHOI'O Oananca. Knaccmbmcaumi paCTeHI/Iﬁ IO OTHOIICHHUIO K BOAC. HpI/ICHOCO6HeHI/I${
JKUBOTHBIX K U3MCHCHUIO BOJHOT'O PEKMMaA.



Cpenpl oOuTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3JYILIHAs, MOYBEHHAs, TITyOMHHAS
MOJMOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3HKO-XMMHYECKHE OCOOEHHOCTH cpell OOuTaHus
opranu3MoB. [Ipucrnocobaenns opranu3MoB K )KU3HU B pa3HBIX Cpejiax.

buonornueckue putmbl. BHemnune u BHyTpeHHME pUTMbl. CyTOYHBIE U TOAMYHBIE
putMsl. [Iprcnoco0neHHOCT OPraHu3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN JKU3HU.

XKuznennrpie popmbl opranu3moB. [lonstue o xu3HeHHOU (Gopme. KuzHeHHBIE (HOPMBI
pacTeHUii: NepeBbsi, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPaBbl, OIHOJCTHHE TPABBHI.
JKuznennbie (GOpMBI KUBOTHBIX: THAPOOMOHTBHI, TEOOHMOHTHI, a’pOOMOHTHL. (OCOOCHHOCTH
CTpOEHUs 1 00pa3a KU3HU.

buornueckne ¢dakropel. Buasl OMOTHMYECKMX  B3aMMOJEHCTBHIA:  KOHKYpPEHIIHS,
XHUIIHUYECTBO, CUMOMO3 1 ero (opmel. [lapazutusm, Koonepamus, MyTyaan3M, KOMMEHCAIN3M
(kBapTUpaHTCTBO, HaxjeOHMuYecTBO). Herpoduueckne  B3aUMOJCUCTBUS  (TONHUYECKHE,
dopudeckue, dadbpudeckue). 3HAYCHHE OMOTHUYCCKHX B3aWMOJCHCTBUN JUISI CYIIECCTBOBAHHMSI
OpraHu3MoOB B cpesie ooutanus. [IpuHINTT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdeMoHcTpamun

Tabnuuel u cxembl: «IKonoruyeckue Hakropel», «CBETOBOM CHEKTP», «DKOJIOTHUYECKUE
TPYIIIBI )KUBOTHBIX 10 OTHOLIEHUIO K CBETY», «TeIIOKPOBHBIE KUBOTHBIE», «XOJIOAHOKPOBHBIE
KHUBOTHBIE», «Du3MoNOrnyeckue aganTaluy >XUBOTHBIX», «Cpeabl OOUTaHHMS OPraHU3MOBY,
«buonornyeckue puT™Mb», «OKuzneHHsie GopMbl pacTeHHiD», « Ku3HEeHHbIE (POPMBI JKHBOTHBIX»,
«9KOCcHCTEMa IMPOKOIMCTBEHHOIO Jieca», «IDKOCUCTEMa XBOMHOro Jiecayn, «llemu nurtanus»,
«XuiHuuectso», «Ilapazutuzm», «Konkypenuus», «Cumonos», «kKommeHcanusm».

ObopynoBanue: repdapul  pacTEHUW € IKUBOTHBIX, TMPUCIIOCOOJICEHHBIX K BIUSHUIO
pPa3IUYHBIX  DKOJOTMYECKUX  (aKTOpOB, TIepOdapuu  CBETONIOOMBBIX, TEHENIOOUBBIX MU
TEHEBBIHOCIMBBIX PACTEHHUH, CBETONIOOMBbIC, TEHEIIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHusi, repOapuu U KOJUIEKIIMM TEIUIONIOOMBBIX, 3UMOCTOMKUX, MOPO30yCTONYMBBIX
pacTeHHMi, 4yuena MNTUIl M 3Beped, repOdapuul pacTeHWH, OTHOCAIIUXCS K Turpoduram,
KcepopuTaMm, Me30puTaM, KOMHATHBIE PACTEHHs JaHHBIX TPYIIN, KOJUIEKIIUU HKHUBOTHBIX,
oOHuTAIOIMX B pa3HbIX CpeAax, repbapuu M KOJUIEKIIMM PACTEHUN U JKUBOTHBIX, 00JaJaroIInX
yepTaMu MPUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHUSIM YCIOBHM JKWU3HM, repbapuu u
KOJIJIGKIIUM PACTEHUN W KUBOTHBIX DPA3JIUYHBIX MXU3HEHHBIX (DOPM, KOJJIEKIUH >KMBOTHBIX,
YYaCTBYIOUINX B Pa3IMYHBIX OMOTHYECKUX B3aHMMO/ICHCTBHSIX.

JlabopaTopHnasi pa6oTra «BpIsiBiIeHNe MPUCTIOCOOIEHUI OPraHu3MOB K BIUSHUIO CBETa.

JlabopaTopuasi pa6ota «BbisiBieHHEe MNPUCHIOCOOIEHUI OpPraHu3MOB K  BIIMSIHHUIO
TEMIIEpaTypPhbI».

JlaGopaTtopuasi pa6ora «AHAaTOMHYECKHE OCOOCHHOCTHM pPACTEHHH M3 Pa3HBIX MECT
oduTaHus.

Tema 8. Jko/10rusi BUAOB M NOMYJIANMI
DKOJOTHYECKHE XapaKTePUCTUKH MOMysiuu. [lomymsiius kak Ouoiornyeckas cucreMa.

Posib HeomHOpOAHOCTH cpenbl, (U3NYECKHX OaphepoB M OCOOCHHOCTEH OHOJIOrMM BUIOB B
(bopMUPOBAHNUU TPOCTPAHCTBEHHOMN CTPYKTYpPHI NOMyNsAuii. OCHOBHBIE TOKA3aTENN MMOMYIISIIINH:



YUCJICHHOCTD, IIOTHOCTb, BO3PACTHAsl U IIOJIOBAs CTPYKTYypa, POXKAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALIUSL.

DKojoruyeckas CTpykrypa nonyssinud. OleHKa YHUCICHHOCTH Momyisuuu. JluHamuka
MONYJISIUMU U €€ peryisinus. buotndyecknili moreHman nomyiassuu. MoaeampoBaHue JMHAMUKU
nonyymsinuu. KpuBble pocta 4YuciaeHHOCTH mnomyisiuud. KpuBble BbDKUBaHUA. Perymsuus
YUCICHHOCTH TIOMYJISALUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTterud BUnoB (r- u K-ctparerun).

[Tonsate 00 »sKoJOTMUYECKOW HHUIE BUAA. MectooOuTaHue. MHOromepHass MoOJEib
skosiornyeckod Humm k.M. Xarunacona. Pasmepsl skomorndyeckor HUM. [loreHnmanbHas u

pc€ajm3oBaHHas HUIIH.

BI/II[ KaK CHUCTCMa HOHy.]'IS[I_[I/II\/'I. Apeanbl BUJIOB. BI/II[BI U HUX XHU3HCHHBIC CTPATCruu.
DKOIOrnYeCKHEe SKBUBAJICHTEHI.

3aKOHOMEPHOCTH IIOBEJIEHUS W MWIPALMK JKUBOTHBIX. buosiornueckue HWHBa3UU
YyKEpPOJHBIX BUJOB.

JdemMoHcTpanuu

Ioptper: Tx. . XaT4nHCOH.

Tabauist u CXEMbl: «DKOJIOTUUECKHE XapaKTEePUCTUKU MONYJISILAN,
«IIpocTpaHCTBEHHass CTPYKTypa MONyJALUW», «Bo3pacTHele NHUpaMHUIbl  MOMYJISLHNY,
«CKOpOCTh ~ 3aceNieHHs TMOBEPXHOCTHM 3€MJIM  pa3IMYHbIMU  OpraHusmamm», «Mojeinb
skoJsiornyeckor Humu Jx. M. XaTunHconay.

OObopynoBanue: repoapun pacTeHUN, KOJUIEKITUN KUBOTHBIX.

JladopaTopuasi padota «IIprcnocoOneHust ceMsH paCTEHUN K pacCEeICHUIO».
Tema 9. Jkos10rus cO001IECTB. IKOJIOTHUECCKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero ctpykrypa. CBS3u MEXIy OpraHM3MaMu B
OuoIIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A. Jx. Tencnaun). DyHKuMOHAIbHBIE OJOKH
OpraHU3MOB B 3KOCHUCTEME: HPOAYLEHThbI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypOBHHU.
Tpoduueckue nenu u cetu. Abuorndyeckue O10kH 3KocucTeM. [10UBBI M MIIBI B 3KOCHUCTEMAX.
KpyroBopoT BeuiecTsB 1 MOTOK SHEPTUU B IKOCUCTEME.

OCHOBHBIE TOKa3aTeIM HKOCHCTEMBI. buomacca W NpoaykKuus. IKOJOTHYECKHE
MUPAMHUJIBI YUCENl, OMOMACCHI U DHEPTHH.

Lunamuxa 9KOCUCTEM. Kamacmpodghuueckue nepecmpouKu.
@nyxmyayuu. HampaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIeCTB — cykueccuu. [lepBuunbie u
BTOPUYHbBIE CYKIIECCUM M HX NPUYUHBL. AHTPONOTCHHbIE BO3JEHCTBUS Ha CYKIECCHUHU.
KnumakcHoe coobiectBo. buopa3znooOpasue M MOJHOTAa KpPYyroBOpoTa BELIECTB — OCHOBA
YCTOMYHUBOCTU COOOIIECTB.



[Ipuponubie 3KOCUCTEMBI. DKOCUCHEMbL 03ED U peK. DKOCUCmeMbl MOpeu U OKeaHOos.
DKrocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHbIE  3KOCUCTEeMBbl. ArposkocucteMa. ArpoueHo3. Paznuuua wmexny
AHTPOIIOTEHHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'oposckas ¢iopa u dayHna.
Cunantponuzanus ropojackoi ¢ayHbl. buonornueckoe ¢ XO34HCTBEHHOE 3HAYEHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (POPMUPOBAHUS  OCHOBHBIX  B3aMMOJICHCTBHI  OpPraHU3MOB B
aKocucTeMax. Ponbs  kackaonoco spgexma u 6udos-30uduxamopos (Kiouesvix 6udos) 6
@yukyuonuposanuu  sxocucmem. llepeHOC DHEPTMM W BEIIECTB MEXKIY CMEXKHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTb OpPraHU3MOB, IOMYJISALMHA M OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBHIA.

Mexanuzmol  8030eticmeus  3a2pA3HEeHUll  pA3HbIX MUN08 Ha CYOOP2AHUZMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM VPOBHSAX, OCHOB8bl IKONOSUUECKO2O
HOPMUPOBAHUS AHMPONOSEHHO20 8030elicmausi. MeTooNoruss MOHUTOPUHTA €CTeCTBEHHBIX U
AHTPOIIOTEHHBIX SKOCHUCTEM.

JdemMoHcTpanuu
Hoptpert: A. k. Tencnu.

Tabauiel u cxembl: «CTpyKTypa OHOLIEHO3a», «IKOCUCTEMA IIIUPOKOIUCTBEHHOTO JIeCa,
«9KocucTeMa XBOWHOro Jjecay, «DyHKIMOHAIbHBIE TPYHIBI OPraHU3MOB B JKOCHCTEMEY,
«KpyroBopor BemiecTB B 23kocucteMey», «llemu muTaHus (macTOWIHAS, JETPUTHAs),
«IKOJOTUYECKAs MUPAMHIa YUCEID», «IDKOJIOTHUYECKas MUpaMuia OMOMACChDy, «IKOIOTHYECKast
nupamuaa sHeprumy», «OOpazoBanue Oomota», «llepBuuHas cykieccusi», «BoccraHoBneHue
Jeca mociie Tokapay, «IKOCHCTeMa 03epa», «ATrpoieHo3», «KpyroBopoT BeHIECTB U TOTOK
SHEpPruM B arporeHosey, «l[Ipumepsr ypboskocucTem.

O6opynoBanue: repOapuy pacTeHUM, KOJIEKIIMA HACEKOMBIX, uydeia NTHUI] U 3BEpei,
repOapuu KylIbTYypHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIENIb YKOCUCTEMBI.

IMpakTuyeckas padora «/3yuyeHnue u onucanue ypOo3KOCUCTEMBD.

JlaGopaTopuasi padora «/3ydyeHue pazHOOOpa3usi MEIKUX MOYBEHHBIX WIEHHUCTOHOIHX
B Pa3HBIX IKOCHCTEMAX).

IKCKypeust «IKCKypcUs B TUIIUYHBIA OMOreoneHo3 (B AyOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60J0TO)».

IKCKypeusi «IKCKYpPCHs B arpOdKOCUCTEMY (Ha TOJIe WM B TETNTUYHOE XO3SHCTBO)».
Tema 10. buocdepa — rinodanbHas IKocucTEMA
buocdepa — obmienmanerapras o0oiouka 3eMitH, TA€ CYIIECTBYET WJIHM CYIIECTBOBaja

KU3HB. PazBuTHe nipencraBienuii o 6nocdepe B Tpyaax J. 3rocca. Yuenne B. 1. Bepnaackoro o
6uocdepe. O6mnactu 6nocdeps! u e€ cocran. XKupoe BeniecTBo Onocheps 1 ero GyHKIHU.



3aKOHOMEPHOCTHU CymecTBOBaHUs Onocheprl. OcobeHHocTH Onocdepsl Kak rio0aabHOM
sKocHcTeMbl. JlnHammueckoe paBHOBecwme B Oumochepe. KpyroBopoTbl BemectB
OMOTreoOXMMHYECKUE IUKIIBI (YTIepo/ia, a30Ta). PUTMUYHOCTD sBNIeHHI B 6uocdepe.

3onanbHOCTh OMOchepsbl. [lonsTre o 6umome. OCHOBHBIE OMOMBI CYIIU: TYHJPa, XBOWHBIC
jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTEIN, CaBaHHbI, IIyCTBIHU, TPOIIMYECKUE JIeCa,
BBICOKOTOpBs1. Kitumar, pacTUTEIbHBIN U KUBOTHBIN MUP OMOMOB CYIIIH.

Ctpykrypa u (QYHKIUS SKHBBIX CHCTEM, OIEHKA HUX PECYpPCHOTO TOTCHIHANa W
OouochepHbIX (HYHKIIHA.

JdemoHcTpauuu
Hoptpetsr: B. U. Bepuanckuii, 3. 31occ.

Tabmuuer u cxemsr: «I'eoctepsr 3emumn», «Kpyropopot azota B npupoje», «Kpyrosopor
yriaepozaa B npupoae», «Kpyrosopor kuciopozaa B npupozae», «Kpyrosopor Boisl B IpUpPOIE»,
«OcHoBHBIE OuoOMBbI cymmn», «Knaumatudyeckue mosica 3emnn», «Tynnpa», «Tairay,
«Cwmemannbil - necy, «llImpokonuctBennsii Jsec», «Ctemby», «CaBanHa», «llycTeinsy,
«Tponmuecknii nec».

ObopynoBanue: repoapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKITUHN >KUBOTHBIX.

Tema 11. YestoBek M OKpYyKawIIas cpeaa

DKoJIOTHYEeCKME KpU3UChl W UX MpUuuHbL. Bo3zelicTBue uenoBeka Ha Ouocdepy.
3arpsizHeHue BO3AyIIHOM cpenpl. OxpaHa Bo3dyxa. 3arps3HeHHE BOAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienue noussl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHune kiuMarTa.

AHTpPONIOTEHHOE  BO3JEHMCTBUE HA PACTUTEIbHBIN M KMBOTHBIA Mup. OxpaHa
PacCTUTENBHOTO M )KUBOTHOIO MHUpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl NpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie npuponnbie Tepputopun (OOIIT). borannyeckue caabl U 300J0TUYECKUE
MapKH.

OcHOBHbBIE MPUHLUIIBI YCTOHUNBOTO Pa3BUTHUS YeIOBEUECTBA M MPUPO/bl. ParronansHoe
IPUPOJIONOIL30BAaHUE M COXpaHEHHE OuoJorMdyeckoro paszHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJI00aJIbHBIX KOJOTHUECKUX Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HCa
1 €TI0 BEPOATHBIC ITOCTICACTBUAA.

PazButue METO/IOB MOHUTOPUHTA pa3BUTHS OITaCHBIX TEXHOTEHHBIX
npoueccos. CucmemHuie UCCne006aHus. nepexooa K pecypcocbepezarouyeli u
KOHKYPEeHMOCnocobHotl  3Hepeemuxe. buonocuueckoe  pasnoobpasue  u  6uopecypchni.
Hayuonanvnvle ungopmayuonnsvie cucmemvl, obecneuusarowue 00CMyn K uHgopmayuu no
COCMOSIHUIO  OMOeNbHblX 6U008 U kocucmem. OCHO8bI dKOpeaburumayuu dKocucmem u
€cnocob06 60pvobl ¢ buonospexcoeHuAMU. Pekoncmpykyus MOpcKux u HA3eMHbIX IKOCUCTIEM.

JdemMoncTpanuu
Tabmumbl ~ u  cxembl: «3arpsisHEHHE aTMocdepbl», «3arps3HeHue THApochepsD,

«3arpsisHeHne  mouBbl», «llapHukoBbl  3ddekT», «Ocobo oxpaHseMble MPUPOIHBIE
TeppUTOpUn», «MoJenn yrnpasiasieMoro MIUpa.




O6GopynoBanue: Gportorpadguu OXpaHsIEeMbIX pacTeHUN U KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepannn, KpacHol KHUTH pervoHa.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOI'MN HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3ylbTaTaM OCBOCHHS OOYYarOIIUMUCS
POTpaMM CPeHEro 00IIero 00pa30BaHus: IUYHOCTHBIC, METAIIPEAMETHBIC U IPEIMETHBIC.

B cTpykType JMUHOCTHBIX PE3yJlbTaTOB OCBOCHMSI NPOrpaMMbl IO OMOJIOTUHU BbIJEIIEHBI
CIIEAYIOIINE  COCTABIAIONIME: OCO3HAHME OOYYarOIMMHCA  POCCHHCKOW  Tpa)IaHCKOMH
UJIEHTUYHOCTH - TOTOBHOCTHU K CaMOPa3BUTHUIO, CaMOCTOSITEJIbHOCTH u
CaMOOIIPENICNICHUIO, HaluYue  MOMUBayuu K 00y4eHHIo OuoIloruu, yenenanpasieHHoe
pazeumue BHYTPEHHUX YOSKEHUN JTUYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH U UCTOPUUYECKUX
TPaJULMKA pa3BUTHA OUOJOIMUECKOrO 3HAHUS, 20MOGHOCMb U CROCOOHOCHb O0YYAIOIUXCS
PYKOBOJICTBOBAaTbCSI B CBOEH  JEATENBHOCTH  LIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH,
IOPUCYHUIMMU CHCTEME OMOJIOTMYECKOro 0Opa30BaHUs, HAIUYUe NPABOCO3HAHUA FIKOIOTNIECKOM
KYJIBTYpPBl, CHOCOOHOCMU CMABUMb 1IETU U CTPOUTD KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaMMbl IO OMOJOTHH JOCTUTAIOTCS B €MHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COUMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMHU, MPUHATHIMU B
oOmiecTBe MpaBUJIaMH W HOPMaMHU MOBEACHHUS M CIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAaHHS U CaMOPa3BUTHSI, Pa3BUTU BHYTPEHHEW MO3UIMU JIMYHOCTH, TATPUOTU3MA U
YBAKECHUS K 3aKOHY U MPABONOPSAKY, YEJOBEKY TPyJa U CTaplIeMy MOKOJEHHUIO, B3aUMHOTO
yBaXXEHUsA, OEpeXHOr0  OTHOMICHHMs K  KYJbTYpHOMY  HACJI€IUI0 W  TPATUIHUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIMYHOCTHBIE pe3yNabTaThl OCBOCHHUsI yueOHOTo npeaMeTa «bronorus» 10KHbBI OTpaxarh
TOTOBHOCTb M CHOCOOHOCTH OOy4aroluXcsi PyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3UIUEN JMYHOCTH, CHUCTEMOM IICHHOCTHBIX OPHMEHTAllMi, IIO3UTUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUICKOTO  OOIIecTBa,
paclIupeHHe JKU3HEHHOTO OIbITa M OIbITAa JEATEIBHOCTH B IPOLIECCE PEAM3allMd OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCUTAHUSI:

C(OPMHPOBAHHOCTh ~TPAXKMAAHCKOM TMO3UIMU  OOYYAIOIIEroCsi KakK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUICKOTO O0IIIeCTRa,;

OCO3HAHUEC CBOMX KOHCTUTYIIMOHHBIX IIpaB U O6$IS&HHOCT€I71, YBAXCHHUEC 3aKOHA U
MpaBoOIIOPA KA,

TOTOBHOCTb K COBMECTHOM TBOp‘-ICCKOfI ACATCIIBHOCTH TP CO3AaHUU y‘IC6HBIX IIPOCKTOB,
peHiCHUA y‘-IC6HBIX 1 MO3HaBAaTCJIbHBIX 3a/a4, BbIIIOJTHCHUU OMOJIOTHYCCKUX 9KCIICPUMCHTOB,



CIIOCOOHOCTh  ONpPENENSITh COOCTBEHHYIO IO3ULMI0O [0 OTHOLICHUIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YYMUTbIBaTh B CBOMX JCWCTBUAX HEOOXOJUMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMU yOEXKICHUSIMHU, KYJIbTYPHBIMH [IEHHOCTSIMH U COLUATHHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B IIPOILECCE COBMECTHOI'O BBIMOJIHEHUS Y4YEOHBIX,
[O3HABATEIIbHBIX W HUCCIEAOBATEIbCKUX 3a/1a4, YBAXUTEJIBHOTO OTHOILICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOIIPOCOB OMOJOTHUYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JI€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCUNUCKON TPaKIAHCKOW MIACHTHYHOCTH, MMATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepel PoauHON, ropaocTtu 3a cBOW Kpaid, CBOIO

Ponuny, cBO# SI3BIK M KYJIBTYPY, MPOILIOE U HACTOSIIEE MHOMOHAIMOHAIIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACIEAUID M MAMATHUKAM I[PUPOABI,
JOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIOCOOHOCTh OLEHMBATH BKJIQJ POCCHUHCKMX YYEHBIX B CTAaHOBJICHHE W pa3BHUTHE
6uosI0ry, MOHUMAaHUS 3HauUeHHsI OMOJIOTHH B ITO3HAHUU 3aKOHOB IIPUPO/BI, B XKH3HH YeJlOBeKa U

COBPEMEHHOT0 00IIeCTBa;

uaerHas  yOeXIEHHOCTh, TOTOBHOCTh K CHOyKeHMI0 U 3amure (OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:
OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPO/Ia;
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAlIMIO U MPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM POJUTENISM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEN CEMEHHOMN U3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuwn;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYAst 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BOS}IGﬁCTBHH JKHBOM mpupoasl 1 eé OEHHOCTH,



TOTOBHOCTb K CaMOBBIPAXXCHHUIO B pPa3HBIX BHAAX HCKYCCTBA, CTPEMIICHUC IIPOSABIIATH
KadyecTBa TBOp‘ICCKOﬁ JIMYHOCTH,

5) puzuueckoro  BocnuTaHUs, (OPMHUPOBAHMSI  KYJbTYPbI  3/I0POBbSI U
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHKE U peau3alus 3J0pPOBOTO M 0€30MacHOr0 00pasa KU3HU (3A0POBOE MUTAHHE,
COOJIIOJICHHE TUTHEHUYECKUX TPABWII M HOPM, COAJTAHCUPOBAaHHBIA PEKUM 3aHSATHH U OTIbIXA,
peryinspHas (QuU3MYECKash AaKTUBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

IIOHMMaHHUEC I[EHHOCTU IIpaBUJI HWHAUBHUAYAJIBHOI'O W KOJIJICKTUBHOI'O 0e301acHOTO
IMMOBEACHMS B CUTYyallUAX, YTPOXKAOIINX 310POBbI0 U JKU3HU J'IIO,I[GI‘/'I;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEIHBIX NMPHUBBIYEK (YIOTPEOJIEHUS aJIKOIoJid,
HapKOTHUKOB, KYpEHHUs);

6) TPy/Z10BOT0 BOCIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTU MacTepCTBa, TPYJA0I00HE;

TOTOBHOCTb K  aKTUBHOW  JIEATEIbHOCTH  TEXHOJOTMYECKOM M  COLHUAIbHOU
HAIpPaBJIEHHOCTH, CHOCOOHOCTb MHULIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHATH

TAaKYyHO OCATCIIbHOCTD,

UHTEpEC K pa3inyHbiM chepam mpodeccHoHaNbHOM AEATeNbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBIH BBIOOp OyayIIei mpodeccruu U pearn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO HA MPOTSKEHUM BCEH
JKU3HHU,

7) 3K0JIOrHYeCKOro BOCIIUTAHMS

9KOJIOTMUYECKH 11€JIeCO00pa3HOe OTHOIIEHNE K MPUPOJIe KaK UCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBaHMS;

TMOBBIIIICHUEC YPOBHA 9KOJIOTUYECKOM KYJbTYPBI: ano6peTeHHe OIlbITa TNIAHUPOBAHUA
IMMOCTYIIKOB U OLICHKH HUX BO3MOKHBIX MOCIEACTBUI JIJIsI oxpy;xa}omeﬁ CpCabl;

OCO3HAHHE TJI00ATBLHOIO XapaKkTepa 3KOJIOTHYCCKUX np06neM )41 HYTeﬁ UX PCHICHUS,

CIIOCOOHOCTH MUCIOJIL30BaTh MPUOOPETaeMbIe TIPU U3YyYCHUH OMOIOTHH 3HAHUS U YMEHUS
MPH PEIICHUU MPOOJIeM, CBSI3aHHBIX C PAMOHAIBHBIM IPHUPOJIONOIH30BAHHEM (COOIIOICHHE
MpaBUJI TIOBEJICHUSI B MPUPOJE, HANPABIECHHBIX HAa COXPAHEHHWE PAaBHOBECHS B JKOCUCTEMaX,
OXpaHy BUJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HEIPUATHE ACHCTBUM, MPHUHOCAIIMX BpPEI OKPYXAroLled IPUPOIHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE KOJIOTMYECKHUE IOCIEICTBUS MPEeANPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIMYHUEC Pa3BUTOI'0 SKOJIOTUYCCKOI'O0 MBIIJICHU, 9KOJIOTUYECKOU KYJbTYpPBI, OIIbITa
JACATCIIBHOCTH 9KOJIOTHYECKOM HAIpaBJICHHOCTH, YMCHHUA PYKOBOJACTBOBATHCI HUMHU B



[03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOM NPAKTHUKE, T'OTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOM I TETbHOCTH AKOJIOTMYECKOU HAPABIECHHOCTH;

8) IeHHOCTH HAYYHOTr'0 TIO3HAHUS

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKM M OOLIECTBEHHOW IpPaKTUKM, OCHOBAHHOIO Ha JHallOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBCPUICHCTBOBAHUEC SI3BIKOBOM n YUTATEIbCKOM KYJBbTYPbI KakK CpeacTBa
B3aHMOHCﬁCTBHH MCXKAY JIOAbMU U ITO3HAHWA MHPA,

MOHUMaHue crneuu(uKu OUMOJIOTUM KaK HAayKd, OCO3HaHHUs €€ poiu B (HOPMUPOBAHHUU
PaLMOHATIBHOTO HAYYHOT'O MBIIIJICHHUS, CO3aHNU LIEIOCTHOTO MPEACTABICHHS 00 OKPY>KaIoIIeM
MUpEe Kak O €IWHCTBE TMPUPOIbI, 4YelOBEeKa M oOIlecTBa, B IMO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPAHEHHS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHUHU JJISi COBPEMEHHON IMBHUIIM3AIMN: 00ECIICUCHHUS
HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JAaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOUCKA MTyTEH BbIXOJA U3 II100aNbHbBIX
9KOJIOTHYECKUX Mpo0sieM U o0ecreueHus nepexoa K yCTOMUMBOMY Pa3BUTHIO, PAlIMOHAIBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKUX 3HAHUH B LEJIAX MOBBIIIEHUS O0IIeH
KYJBTYpBl, €CTECTBEHHO-HAYYHOH T'pPaMOTHOCTH, KaK COCTaBHOW YacTH (DYHKIIMOHAJIBLHOM
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3ydeHUr OUOJIOTHH;

IIOHUMAHHEC CYHMIHOCTU MCTOJ0B IO3HAHUS, HCIOJIB3YCMbBIX B CCTCCTBCHHLIX HAYKaX,
CIIOCOOHOCTH HCIIOJIB30BaTh moJryda€MbIC 3HaHWA JJId aHali3a | OOBSICHECHUS SIBJICHUI
OKpY’Karomero Mupa " IPOUCXOAAINHNX B HEM I/I3MeHeHI/II71, YMCHHE [ICJIATh 000CHOBaHHBIE
3aKJIIOYCHNSA Ha OCHOBC HAYYHBIX q)aKTOB U HUMCIOIIMXCSA AdaHHBIX C MLCJbIO IMOJYYCHHA
JAOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSITEIIbHO HCIIOJIb30BaTh OHOJIOTHUYSCKUE 3HAHMS AJIsL peHICHUA
np06neM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAaHUEC II€HHOCTU HaquOfI ACATCIIBHOCTH, TOTOBHOCTb OCYHICCTBJIATL IMPOCKTHYIO U
HCCICA0BATCIILCKYIO ACATCIIBHOCTD HHAUBUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh W CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M caMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU 1O OWOJIOTMU B COOTBETCTBUU C JKU3HEHHBIMU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOCHHS yueOHOro npeamera «bHojorusy BKIIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33pEHMsS OOYyYarOIIUXCS  MEKIUCUUIUITMHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHaYYHbIE TOHATHS, OTPAXKAIOIIKE [EJTOCTHOCTh HAyUYHON KapTUHBI MUpa



U crienu(UKy METO/I0B IMO3HAHUS, HCIIOIh3yEeMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHHE, TPOIECC, CHCTeMa, HAaydHbId (DaKkT, MPHHIWN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICJIOBaHHE, HAOIIOJICHUE, M3MEPEHUE, SKCICPUMEHT W JIPYTHC); YHUBEPCAIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00CCIICUNBAIOIIHE
dbopMupoBaHre (QPYHKIIMOHAIBHON T'PaMOTHOCTH W COIMATBHOW KOMIIETCHIIMH OOYYarOIIUXCS;
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YyUeOHBIC MACHCTBHS B IIO3HABATEIHHOW U
COLMAJIbHOM MIPAaKTHKE.

B pesynbraTe wu3ydeHuss OWOJIOTMM Ha YPOBHE CpeaHero obmiero oOpa3oBaHUS Y
oOyugatomierocsi OyayT copmupoBaHbl MO3HABATEIbHBIC YHHUBEPCAIBHBIC yUeOHBIC JEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Yy4eOHble JEMCTBUS, PpEryIsTHUBHbIE YHHBEpCaJIbHbIC
y4eOHbIe ICUCTBUS, COBMECTHAS JEATEIbHOCTD.

MeTtanpeaMeTHble Pe3yNIbTaThl OCBOCHHUS MPOTPAMMBI CPETHET0 00IIero oOpa3oBaHUS
JOJIKHBI OTPAXKaTh:

ORyajieHne YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:
1) 6a30BbIe JJOrMYeCKUe JeHCTBUS:

CaMOCTOSITENIbHO (DOPMYTUPOBATh M aKTyaIM3UpPOBaTh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BaTh IPU OCBOEGHUU 3HAHUN NPUEMBI JIOTMYECKOIO MBILUIEHUs (aHaAJIW3a,
CHUHTE3a, CpaBHEHMs, KiIacCU(PHUKAIMM, OOOOIIEHUs), pPacKpbIBaThb CMBICT OHOJOTMYECKUX
MOHITUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU HOHITUSIMH);

OIPCACIATE LCIU JACATCIbHOCTH, 3adaBasl IMapaMETpbl W KPUTCPUU HUX IOOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA Uil OOBsSCHEHUS (DAaKTOB U SIBICHUN KUBOU
IIPUPOJIBI;

CTPOUTHL JIOTUYCCKUC PACCYKIACHUA (I/IH)IYKTI/IBHBIG, ACAYKTUBHBIC, 110 aHaJ'IOrPII/I),
BbIABJIATH 3aKOHOMCPHOCTU W MPOTHUBOPCUMA B pacCMaTPpUBACMBIX SBJICHUAX, q)OpMYJ'II/IpOBaTI)
BBIBOJbBI U 3aKJIFOYCHU A,

MPUMCHATH CXECMHO-MOJCJIIBHBIC CPCACTBA JISI MPECACTABIICHUSA CYIICCTBCHHBIX CBsI3EH U
OTHOIIICHUU B HU3y4acMbIX OMOJIOTUYECKUX 06’BCKT€[X, a TakKXKe HpOTI/IBOpC‘-II/Iﬁ pa3Horo pozaa,
BBISIBJICHHBIX B pa3JIMYHbIX I/IH(i)OpMaIII/IOHHBIX UCTOYHUKAX,

paspabaTeiBaTh IUIAaH pEIICHUS MPOOJIeMBl € Y4ETOM aHalM3a MMEIOIIUXCS
MaTEepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTBH KOPPCKTUBLI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PE3YJIbTATOB LCJIAM,
OLICHUBATL PUCKU MOCJIEICTBUI ACATCIIBHOCTH,

KOOPJIUHUPOBATh W BBIMONHATH pPabOTy B YCIOBHSX pEAITbHOTO, BHUPTYAIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;



pa3BUBaTh KPEaTUBHOE MBIIUICHUE MPU PELICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIa/IETh HABbIKAMU Y4eOHO-HMCCIIEI0BATENbCKON U MPOEKTHOM AESITeNbHOCTH, HABbIKAMHU
paspernieHus: npoodsieM, CIOCOOHOCTBI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOHMCKY METOOB
pelleHus MPaKTUIECKHX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOb30BAaTh Pa3IUYHbIC BUIBI IEATEIBHOCTH II0 IOJIYYEHHIO HOBOIO 3HAHUSA, €r0
MHTEpIpEeTaln, NMPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CUTYalHsX, B TOM YHUCIE TpU
CO3/IaHUM Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

(bopMHPOBATh HAYUHBIHN TUIT MBIIIJICHUS, BIIAJIETh HAYYHON TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U Q)OPMYJ'II/IpOBaTL COOCTBEHHBIE 3aJa4yu B 06p2130B8.TeJ'IBHOI7I JACATCIIBHOCTH H
JKU3HCHHBIX CUTYalUsIX;

BbIABJIAATH HNPUYMHHO-CICACTBCHHBIC CBA3UM MW AKTYaJIU3HUPOBATH 3aJa4dy, BBIABUIATb
THUIIOTE3Y eé pelieHusd, HAXOAUTb aprymeHTbl I HOOKa3aTCJIbCTBA CBOUX YTBCp)I(,Z[CHPlﬁ,

3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

AHAJIM3UPOBATL TIIOJYYCHHBIC B XOA€ PCHICHUA 3adadud pe3yJIbTaTbl, KPUTHUYCCKU
OLCHUBATDb UX NOCTOBCPHOCTD, IPOIrHO3UPOBATL U3BMCHCHUC B HOBLIX YCIIOBUAX,

AaBaTb OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATb HpPIO6pGTéHHLII>i OIIBIT,

OCYIIECTBIIATH IIE€JICHANPABICHHBIA MOUCK IEPeHOca CPEACTB M CIIOCOOOB IEHCTBUS B
npodeCCHOHATIBLHYIO Cpeay;

YMCThb MEPCHOCUTDH 3HaHHUA B IO3HABATCJIbHYIO u MMPAKTUYCCKYHO o0iactu
KHU3HCOCATCIIbHOCTH,

YMETb UHTCTPUPOBATDH 3HAHUSA U3 PA3HBIX TPCIMCETHBIX O6J18.CTCI\/'I;

BbBIIBUT'aTb HOBBLIC HJCH, NpPCJiaraTb OPUTHMHAJIIBHBIC TOAXOAblI W PCHICHUA, CTABUTH
HpO6J’I€MI>I " 3a71a4u, JOIMYyCKAIHE AJIbTCPHATUBHBIC PCIIICHUA.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHHKAX MH(pOpManuu (TeKkcTe yueOHOro mocoows,
HAYYHO-TIOMYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPABOYHHMKAX, KOMIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHeTre), aHAIM3UPOBaTh HH(OPMALMIO PA3IUYHBIX BHUIOB U (GoOpM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYNBOCTH;

(dbopMynupoBaTh 3aMpoChl W MPUMEHSATH pa3INYHBIE METOJIbl MPU TOUCKEe H OTOOpe
Ouosornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUSI YIeOHBIX 3a/1a4;



MpUOOpPETaTh OMBIT HCIOIb30BAaHUS HMH(OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHUH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIB30BAaHUS PA3IUNYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY NPEACTAaBICHUS OHOIOrMYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYToe);

MCIIOJIb30BaTh HAYUYHBIM $3BIK B KAueCTBE CPEACTBA IpH pabore ¢ OHOJIOrHYECKOU
uHpopMaIueil: MPUMEHITh XUMHUYECKHE, (QU3NUECKHEe W MAaTEMAaTHYECKHE 3HAKH U CHUMBOJIbI,
dopmyinel, abOpeBUaTypy, HOMEHKJIATYPY, HCIOIb30BaTh M TMPeoOpa3oBBIBATH 3HAKOBO-
CHMBOJTUYECKHE CPE/ICTBA HATJISTHOCTH;

BJIaACTb HABBIKAMH PACIIO3HABAHHA W 3allIUThI PIH(bOpMaI_[I/II/I, HH(i)OpMaHHOHHOfI
0€30I1aCHOCTH JINYHOCTH.

OBJ1ajieHNe YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€iiCTBHSIMHU:
1) o61enme:

OCYHICCTBJIAAIT KOMMYHUKAIINHU BO BCCX C(bepax JKU3HH, aKTUBHO Y4aCTBOBATH B JHUAJIOTC
WM JUCKYCCHU 110 CYHICCTBY O6CY)KI[8_CMOI71 TCMbI (YMeHI/Ie 3a/laBaTb BOIIPOCBI, BBICKA3bIBATb
CYKACHUA OTHOCUTCIIbHO BBIIIOJHCHUA HpeﬂnaraeMoﬁ 3aaa4yi, YUYUTbIBATb MHHTCPCChbl U
COIJIaCOBaHHOCTDb HO3I/II_II/II7I APYyrux y4aCTHUKOB AHUAJIOTa UJIN I[I/ICKYCCI/II/I);

pacrio3HaBaTh HeBepOaJbHblE CpeACcTBa OOIIEHUS, MMOHMMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PJIUKTHBIX CUTYallUH, YMETh CMATr4aTh KOHQIHUKTHI U
BECTH MEPErOBOPHI;

BIIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIICHHUS M B3aMMOJICUCTBHS, TIOHUMATh HAMEPEHHS
JIPYTUX JIOAEH, MPOSBIATh YBAKUTEIHHOE OTHOIIEHHE K COOECeHUKY U B KOPPEKTHOH (dopme
(bopMyIUpPOBATh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO H3J1araTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHHEM S3BIKOBBIX
CpPE/ICTB.

2) COBMECTHaAA N1eATCIbHOCTD:

MOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIMBUAYAJIbHOW pabOTHI pU
pelieHnn OMOI0ruYecKoi MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEHUCTBUS NPH pelICHUH y4eOHOM 3a1auu;

BBI6I/IpaTB TEMATUKyY U MCTOJbI COBMCCTHBIX JIEHUCTBUH C y‘{éTOM O6H_[I/IX HHTCPECOB U
BO3MOKHOCTEH KaXXJ10T'0 4JI€Ha KOJIJICKTHUBA,

MPUHUMATh 1€ COBMECTHOM JI€SITEIbHOCTH, OPraHU30BBIBATH M KOOPIAUHUPOBATH
JIEUCTBUA MO €€ JOCTHUIKEHMIO: COCTAaBIISITh IUIAH JEWCTBUM, PACHPEACNSITH POJIU C YYETOM
MHEHUH Y9aCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM pabOThI;



OIICHUBATh KAYECTBO CBOETO BKJIA/Ia M KaKJIOTO yYaCTHUKA KOMaH/IbI B OO pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBBIE MPOEKTHI, OLIEHUBATh WUJEU C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBIIAATL MO3UTHUBHOC CTPATCTHUYCCKOC TIIOBCACHHUC B Pa3JIMYHBIX CUTyalUsIX,
MMPOABJIATH TBOPUYCCTBO U B006pa}K€HI/IC, OBITh MHHUIMATHBHBIM.

Ogy1ajeHNe YHMBEPCAJIBHBIMH Pery/JsiTHBHBIMY /1efiCTBUAMM:
1) camoopranu3anms:

HCIIONL30BaTh OHOJIOTMYECKHE 3HAHUS JJIs  BBIABJICHUSA HpO6JICM n HUX pCUICHUA B
KHN3HCHHBIX U y‘Ie6HLIX CUTyal X,

BBIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH IICJIEBBIC M CMBICIIOBBIC YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIMKAaX IO OTHOIICHUIO K YXHBOU MPHUPOJAE, CBOEMY 30POBBIO U 30POBBHIO
OKPY>KaIOIINX;

CaMOCTOSITEITLHO OCYIIECTBIISITh IMO3HABATEIBHYIO JCATCILHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BaTCIIBHON JCSITEIBHOCTH U

JKU3HCHHBIX CUTYAIUIX;

CaMOCTOSITEJILHO COCTAaBJISATh IUIaH PELIeHUs IPOOIEMbI C YIETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paciupsaTh paMKH1 y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHMPOBAHUIO U TPOSIBICHUIO INIUPOKOH SPYAMLUH B Pa3HBIX
00J1acTsAX 3HaHUI, MOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeIbHBIN U KyJIbTYpPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTb OLICHKY HOBBIM CHTYyallMsM, BHOCHTH KOPPCKTUBEI B NACATCIBHOCTb, OLCHHWBATH
COOTBCTCTBUC PC3YJILTATOB LCIIAM;

BJIaJI€Th HaBbIKAMM I103HABATEIIbHOMU pe(b.HCKCI/II/I KaK OCO3HaHHd COBCPHIACMbBIX JIencTBuit
W MBICIIUTCIIbHBIX MTPOILIECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HCIIOJb30BAaTh HpI/IéMBI pC(I)J]eKCI/II/I

JUTSL OLIEHKU CUTYaI[H, BHIOOpAa BEPHOTO PEIICHMUS;

YMETb OLICHUBATDb PUCKHU U CBOCBPECMCHHO IMPUHUMATDH PCHICHUS 11O UX CHUXKCHUIO,



MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IPU aHAIHU3€E PE3yJIbTaTOB JIEATEIbHOCTH;

3) npuHsATHE CeOSl U IPYTHX:

MIPUHUMATD ce0sl, TOHMUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI JPYTUX IPU aHAIHU3E PE3yIbTaTOB AEITEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIHH APYroro 4YeJI0BEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbTaThl OCBOSHHS COACpKaHUs yueOHoro mpeamera «buomorus» Ha
yriry0néHHOM ypOBHE OPHEHTHPOBAHEI Ha obecrnieueHne npoQHIBHOTO
o0yueHus oOy4aromuxcst ononorud. OHU BKJIKOYAIOT: CHELMPUUECKHE s OMOJOTUN Hay4yHbIE
3HAHMS, YMEHHS M CIOCOOBI ACHCTBHH IO OCBOCHHIO, MHTEPIIPETAIMUd U MPeoOpa30BaHUIO
3HAHUH, BUJBI JEATEIBHOCTH IO TOJTYYCHUIO HOBBIX 3HAHWHA M MX NMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX, a TaKke B peaJbHbIX JKU3HCHHBIX CHUTyauusix. llpenMeTHble pe3yibTaThl
NPEJCTABJICHBI 110 T0JIaM H3y4YCHUSI.

Hpe,[[MeTHLIe PE3yIbTaThl OCBOCHUA yqe6Hor0 npeameTa «buomorus» B 10
Kiacce NOJIKHBI OTpaXkaTb:

c(OpMHUPOBAHHOCTH 3HAaHUH O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOW KApTHUHBI MHUpaA, B TO3HAHUM 3aKOHOB HPUPOIBI U
peLeHnH MpodJIeM palMoHaIbHOIO IPUPOAONOIL30BAHNUS, O BKJIA/I€ POCCUHCKUX U 3apyOekHBIX
YUEHBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHUCTEMON OHMOJIOTMYECKUX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
OMOJOTHYECKHEe TEPMHUHBI U TIOHATUS (PKWU3Hb, KJIETKA, OpraHW3M, METa0OJIU3M, TOMEOCTas,
CaMOPETYJISIIHS, CAMOBOCIIPOU3BEICHUE, HACIIEICTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE),
Omonornueckne Teopun (kierounas teopus 1. 1lIBamna, M. [lneiinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieAcTBeHHOcTH T. Moprana), yaenus (H. WM. BaBunoBa — o nentpax
MHOT000pa3usl ¥ MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTrO MOKOJICHUS, PACIICTUICHUS, YUCTOThI TAMET, HE3aBUCUMOr0 HacieaoBanus ['. Menaens,
TOMOJIOTUYECKUX PSIOB B HaciencTBeHHOW wu3MmeHunBoctd H. W. BaBunosa), mpuHIUIBI
(KOMILJIEMEHTapHOCTH);

BJIAICHUC OCHOBHBIMH MECTOJaMH HAYUYHOT'O IMO3HAHUS, UCITIOJIBb3YEMEBIX B OMOJOTrMYSCKUX
HUCCICIOBAHUAX KHUBBIX 00BEKTOB (OHHC&HI/IC, HU3MCPCHUC, HaGJIIO,Z[CHI/IC, 3KCHepI/IMCHT);

YMCHHEC BBIACIIATH CYHICCTBCHHBIC NNPU3HAKU: BUPYCOB, KJICTOK HNPOKAPUOT U DYKAPUOT,
OIHOKJICTOYHBIX WU MHOT'OKJICTOYHBIX OPraHU3MOB, B TOM YHUCIIC 6aKTepHI>i, FpI/I60B, paCTCHHﬁ,



JKUBOTHBIX W YCJIOBCKA, CTPOCHUA OPraHOB U CUCTCM OpPraHOB paCTeHHfI, JKHUBOTHBIX, YCJIOBCKA,
IPOIIECCOB KU3HEACATCIBHOCTH, IPOTEKAIONIMX B OpraHU3Max pAacTeHHH, >XUBOTHBIX H
YeJI0BEKa, OMOJIOTMYECKUX MIPOLIECCOB: 0OMEHa BelecTB (MeTaboIm3M), IPEBPaICHUS] SHEPTUH,
Opo>keHHs, aBTOTPO(GHOr0 U TeTepOTPOPHOrO THIIOB NHUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, Mel03a, TaMeToreHesa, YMOpHOreHesa, HOCTIMOPHOHAIBHOTO PA3BUTHS, PA3MHOKCHUS,
VH/MBU/IyaIbHOIO pa3BUTUS OpraHu3Ma (OHTOTeHe3a), B3aHMMOJCHCTBUS T'€HOB, IeTEPO3HCa,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTAaHABJIMBATH B3aUMOCBSI3U MEXKIY OPTraHOWUJAMU KIETKH U UX (YHKIUSMHU,
CTPOCHHUEM KJIETOK PAa3HBIX TKaHEH M MX (QYHKIUSIMHU, MEXKITY OPraHAMH M CUCTEMaMHU OPTaHOB Y
pacTeHUid, >KUBOTHBIX W 4YEIIOBEKa M MX (QYHKIUSAMH, MEXKIy CHCTEeMaMHU OPTraHOB U HX
(GYHKIMSAMHU, MEXKIy dTaniaMd OOMEHA BEIIECTB, ATAllaMH KIIETOYHOTO IHMKIIA M YKHU3HEHHBIX
[UKIIOB OPTaHMW3MOB, OJTallaMH ASMOPUOHAIBHOTO PAa3BUTHS, TEHOTUIIOM H (DEHOTUIIOM,
(dbeHoTunom u pakTopamMu Cpejibl OOUTaHNS;

YMCHHC BbIABJIATH OTJIWMYHUTCIBHBIC IMPU3HAKU KUBBIX CHCTCM, B TOM YHCJIC paCTeHHﬁ,
JKHBOTHBIX U YCJIOBCKA,

YMCHHUEC HCIIOJIb30BAaTbh COOTBCTCTBYIOIIHUEC ApPTYMCHTHI, 6I/IOJIOFI/I‘{€CKYIO TCPMUHOJIOTUIO
N CUMBOJIMKY IJI JOKa3aTCJIbCTBA POJACTBA OPraHU3MOB Pa3HbIX CUCTCMATUUYCCKUX TI'PYIIIL,

YMCHHUC pPCIIAaThb OMOJI0THYCCKIUE 3aaa4yu, BBIABJIATL HNPUYUMHHO-CIICACTBCHHBIC CBA3U
MCKAY HUCCICAYCMbIMHU OMOJOrHYECKUMU mnpooceccaMu MW ABJICHHAMMU, ACJIATb BbIBOJAbLI H
IMPOrHO3bl HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHHE BBIIOJIHATH Ja0OPATOPHbIE U MpaKTUYeCKue paboThl, cOOJII0IaTh MpaBuiIa IpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMCHHEC BbIABUTATH THUIIOTC3bI, MNPOBCPATH HUX IOKCICPUMCHTAJIBHBIMHU CpPCACTBAMU,
q)OpMy.]'II/IpySI [CJIb UCCIICAOBAHN S, AHAJIU3UPOBATH IMMOJTYYCHHBIC PE3YJIbTATHI U ACIIATh BBIBO/IbI,

YMCHHEC Y4YaCTBOBAThb B y‘Ie6HO'HCCHeﬂOBaTCHBCKOﬁ pa60Te 1o 6I/IOJ'IOFI/II/I, OKOJIOTHH H
MCHUIINHE, HpOBOI[PIMOﬁ Ha 0a3e IIKOJLHBIX HAay4YHBIX 06H1€CTB, n Hy6J'II/I‘IHO MNpEaACTaBIATh
MMOJIYYCHHBIC PC3YJIbTAThI HA YHCHUYCCKUX KOH(I)epeHLII/ISIX;

YMEHHME OIICHMBATh JTHUYECKHE aCHEKThl COBPEMEHHBIX HCCIEIOBAaHHN B 00IacTH
OuoJIOTMM W MEIUIMHBI (KIIOHUPOBAHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIPABJICHHOE
M3MEHEHHE TeHOMa U CO3J]aHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILECTBIATh OCO3HAHHBIN BHIOOP OyAyIeil mpodeccuoHalbHON NesTeNbHOCTH
B o0mactu OWOJIOTUM, METUIUHBI, OWOTEXHOJOTHHU, BETEPHHAPUHU, CEIbCKOTO XO3SiCTBa,
MUIIEBON TMPOMBINIJIEHHOCTH, YIAyOJsTh TO3HABATEIbHBI WHTEpPEC, HaNpaBJIEHHBIH Ha
OCO3HAaHHBII BBIOOP COOTBETCTBYIOIIEH TpodeccHn W MPONOIDKEHUE OHOJIOTHYECKOTO
00pa3oBaHMs B OpraHU3AIMAX CPETHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

HpC,Z[MCTHLIC PE3YyIbTaThbl OCBOCHUA yqe6Hor0 npeameTa «buomnorus» B 11
Kaacce NOJIKHBI OTpaXKaTb:

c(hOpMHUPOBAHHOCTh 3HAHUU O MECTE U POJIM OMOJIOTHU B CUCTEME €CTECTBEHHBIX HAyYK, B
(GbOpMUPOBAaHUN COBPEMEHHOH €CTeCTBEHHO-HAyYHON KapTUHBI MHpa, B TO3HAHUU 3aKOHOB



IPUPOJBI U PEHICHUH SKOJIOTUYECKUX MPOOJIEM YelIOBEYECTBA, a TAK)KE B PELICHWU BOIPOCOB
paLMOHAIBHOTO PUPOJIONIONB30BAaHUS, W B (HOPMHPOBAHMM IIEHHOCTHOTO OTHOIICHHS K
npupojie, OOIIECTBY, YENOBEKY, O BKJIQJ€ POCCHHCKUX W 3apyOeKHBIX Y4EHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJIaJIETh CUCTEMOIl OMOJIOrMYECKUX 3HAHHM, KOTOpas BKIIIOYAET OINpENeICHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralonMX OWOJIOTHYECKUX TEPMUHOB W TOHSATHHA (BHI,
9KocHucTeMa, Ouocdepa), Ouomornueckue Teopuu (dBoionMoHHAs Teopus Y. [lapBuHa,
CUHTETHUECKass Teopus 3Boitouun), yueHus (A. H. CesepuoBa — 0 HyTsSIX M HalpaBICHUIX
spostonnu, B.U. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTnueckoro paBHoBecus Jx. Xapau
u B. Baitnbepra, 3apoasimeBoro cxoacrsa K. M. bapa), npaBuna (mMunumyma FO. JIuOuxa,
9KOJIOTUYECKOW MUPaMUIBI SHEPTHH ), TUIOTE3bI (TunoTe3a «vupa PHK» V. I'unbepra);

YMEHHE BIAJIETh OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHUS, WCIIOJIb3YEeMbIMH B
OHOJIOTHYECKUX HUCCIICAOBAHUAX KHUBBIX O6’beKTOB U DSKOCUCTEM (OHHC&HI/IG, HU3MCPCHUC,
HaOJIF0/ICHUE, KCIICPUMEHT), CIIOCOOAMH BBISBIICHHSI U OIICHKH aHTPOIOTCHHBIX M3MCHEHUH B
pUpOJIE;

YMCHHUEC BBIACIIATH CYHICCTBCHHLIC IIPU3HAKU: BHUAOB, 6HOF€OH€HO3OB, 3KOCHUCTEM H
Ouocdepsl, CTaOMIM3MPYIOLIEro, IBIDKYIIETO W Pa3phIBAIOIIET0 €CTECTBEHHOIO 0TOOpa,
QJUTONATPUYECKOTO U CUMIIATPUYECKOTO BU000PA30BAHUS, BIUSHHS JIBIKYIIUX CHJI 9BOJIOLUU
Ha I‘eHO(l)OHII nomyJjadanuuu, HpI/ICHOCO6JIeHHOCTI/I OpraHu3sMoOB K Cpcac O6I/ITaHI/I$I, qcpeaoBaHus
HAaIpaBJICHUH SBOJIIOIMHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUH B AIKOCUCTEMAX;

YMCHHEC YCTAHABJIIMBATH B3aUMOCBA3U MCKAY IpPOoLCCCAMU 3BOJOLUH, ABUXYHIUMU
CHJIaMH aHTPOIIOIC€HE3a, KOMIIOHCHTAMU PA3JIMYHBIX 3KOCHUCTEM M HpI/ICHOCO6JIeHI/I$[MI/I K HHUM
OpPraHnu3MoB;

YMEHHE BBISBISATh OTJIMYUTENbHBIE TPU3HAKU JKUBBIX CHCTEM, MPUCIIOCOOIEHHOCTD
BUJIOB K cCpele oOuTaHus, aOMOTHUYECKHMX U OWOTHYECKUX KOMIIOHEHTOB OSKOCHCTEM,
B3aMMOCBS3€il OPraHW3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX U3MEHEHUI B IKOCHCTEMax CBOEU
MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO
U CHMBOJIMKY /Ul JOKa3aTelIbCTBa POJACTBA OPraHU3MOB pPa3HbIX CHCTEMAaTHYECKUX TPy,
B3aMMOCBSI3M OpPraHU3MOB U Cpelbl OOMTaHMs, €IMHCTBA YEIOBEYECKHUX pac, HEOOXOIMMOCTU
COXpaHEHMsI MHOroo0pa3usi BUIOB M HKOCHCTEM KakK YCJIOBHS COCYILECTBOBAHUS NMPUPOABI U
4eJI0BEYECTBA;

YMCHHEC pClIaThb OMOJIOTHYECKHUE 3ala4yy, BBIABJIATH MNPUYUHHO-CIICACTBCHHBIC CBA3U
MCXKAY HCCICAYCMbIMHA OMOJOTrHYECKUMU mnmponeccamMum MW SABJICHUAMMU, JCJIIaTb BBIBOABI U
IMPOrHO3bl HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHHUE BBINOIHATH JaOOpaTOpHbIE U MPAaKTUYECKHE paboThl, COOMI0IaTh MpaBUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPSATh HMX HKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
bopMyIupys 1IeTb UCCIEAOBAHMS, aHATM3UPOBATH MOJYUYEHHBIE PE3YJIbTATHI U JIeNIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIIEIOBATEIBCKON paboTe Mo OMOJIOTHH, SKOJOTHH U
MEAWIIMHE, MPOBOJMMON Ha 0a3e MIKONBHBIX HAYYHBIX OOIIECTB, U MYOJUYHO MPEACTABIATH
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUYECKUX KOHPEPEHIUSX;



YMCHHUC OICHUBATHL THUIIOTC3bI W TCOPHUHU O IMPOUCXOXKICHUU IKH3HU, YCIIOBCKA U
YCJIOBCUCCKUX pacC, O INpUYMHAX, IMOCICACTBUAX U croco0ax MpCaOTBpallCHHA ri100aJIbHBIX
W3MEHEHUH B buocdepe;

YMEHHUE OCYILECTBIISATH OCO3ZHAHHBIN BBIOOp Oyaymiei mpodeccuoHanbHOM AeATeIbHOCTH
B o0macTh OHWOJIOTMM, SKOJIOTUH, HPUPOAONOIb30BAHUSA, MEAULUHBI, OHOTEXHOJOIHH,
IICUXOJIOTMM, BETEPUHAPUH, CEIBCKOTO XO35AMCTBA, IMUILIEBOM IMPOMBIIUIEHHOCTH, YIIIyOJIsATh
IIO3HABATENIbHBI MHTEpEC, HANpPaBICHHbI Ha OCO3HAHHBI BBIOOP COOTBETCTBYIOLIEH
npodeccun M TPONODKEHHE OHOJOTMYECKOro O0pa3oBaHMS B OPraHM3alUsAX CPEIHETO
npo¢eCCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.
TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HanmMeHoBaHue pa3ienoB U TeM KonunuecTBo uacos DIEeKTPOHHBIE
/a TpOTPaMMbl Bcero|[KonTponsHnsbie|[[IpakTndyeckue (udposbie)
paGoTsi paGoTsl oOpa3oBaTenbHbIE
pecypcsl

‘1 HBuonorHa KaK HayKa H 1 H H H |
‘2 H}KI/IBHe CUCTEMBI U UX U3yUeHUE H 2 H H H |
‘3 HBI/IOJIOFI/M KJIETKH H 2 H H 0.5 H |
‘4 HXI/IMquCKaﬂ OpraHu3aIus KIETKA H 10 H H 1 H |
‘5 HCTpOGHI/Ie 1 QYHKIUH KIETKU H 8 H H 2 H |
6 OOMeH BelecTB U IpeBpaleHue 9

SHEPTUU B KIETKE
7 HacneacTBennas nuapopManus u 9 0.5

peanm3anus €€ B KIIETKE
‘8 H}KI/BHeHHLIﬁ IIUKJI KJIETKA H 6 H H 1 H |
‘9 HCTpOCHI/Ie U QYHKIUHN OpPraHU3MOB H 17 H H 1.5 H |
‘10 HPaSMHO)KCHI/Ie U pa3BUTHE OPraHU3MOB H 8 H H 1.5 H |
11 |lenermka — Hayka O HACIEJACTBEHHOCTH | 2 0.5

Y U3MEHYUBOCTH OPraHU3MOB
‘12 H3aKOHOMepHOCTI/I HACJIEICTBEHHOCTHA H 10 H H 1 H |
‘13 H3aKOHOMepHOCTH U3MEHYMBOCTU H 6 H H 1 H |
‘14 HFeHeTHKa YeJIoBeKa H 3 H H 0.5 H |
‘15 HCCJ‘IGKHI/I}I OpPraHHU3MOB H 4 H H 1 H |
16 |[buoTexXHONOTHS U CHHTETHYECKas 4

O6uoorus
‘17 HPe3epBHoe BpeEMs H 1 H H H |
‘2106a131/m) CTPOKY |
OBUIEE KOJIMYECTBO YACOB I10 102 0 13

[TPOI'PAMME




11 KUIIACC

[TPOTPAMME

No HanmenoBanue pa3aciioB U TEM MPOTrpaMMBbI KoauuectBo yacos 3.]'IeKTpOHHBIe
/ (uugpoBsie)
Bcero Kontponbnsie| IIpaktuuec 06pasoBaTebHbIe
paboThsI KHe paboThI pecypest
1 |BapoxaeHre U pa3BUTHE SBOJIIOIIMOHHBIX 4 BBEIUTE
MpEeACTaBICHUN B OMOJIOTHH SHAYCHHE
2 |IMHKpPO3BOIIONHS U €€ PEe3YIIbTaTh 14 2
3 |[MakposBoutonys 1 €€ pe3ynbTaThl 6 BBE/IUTE
3HA4YCHUC
4 | [IpoucxoxaeHUE U pa3BUTHE KU3HH HA 15 15
3emiie
5 |[[IpoucxoKaCHUE YeIOBEKa — 10 1
AHTPOIIOTeHE3
6 |Oxomnorus — Hayka o 3 0.5
B3aMMOOTHOIICHHSIX OPTaHU3MOB H
Ha/IOPTraHU3MEHHBIX CUCTEM C
OKpY>Karollen cpeon
7 ||Opranu3msl U cpena OOUTaHUS 9 15
8 |[DKoJOrus BHIOB U MOMYJISIIHIA 9 0.5
9 |[Dkosorus coobIecTB. DKOTOTHICSCKUE 12 0.5
CUCTEMBI
10 |buocdepa — rimobanbpHas IKOCHCTEMA 6
11 |[YenoBek u okpysxaromias cpeaa 6
12 ||PezepBHOC Bpems 8
‘I[O6aBI/ITL CTPOKY
OBILIEE KOJIMYECTBO YACOB I1O 102 0 7.5

Obopynosanue Lentpa «Touka pocTay ecTeCTBEHHO-HAYYHOH U TEXHOJIOTHUECKON HAIIPABJICHHOCTH.

Hudposas sadopaTropus no 6uoI0ruy (yaeHU4eCKas)

Ludposas madopatopus mo omonoruu (yuenndeckas) OOecrieunBaeT BEITOTHEHUE TaOOpaTOpHBIX paboT Ha
ypOKax 1Mo OHOJIOTHH B OCHOBHOH IITKOJIE U MMPOEKTHO-NUCCIEI0BATEILCKON NEATEIBHOCTH YUaIuXCsl.

Kommnekramus: BeCHpOBOI{HOﬁ MYJIbTUAATYHK I10 OHMOJIOTHH C 5-10 BCTPOCHHBIMHU JaTUNKaAMMU:

JaTuuk BiaxkHocTH ¢ auanazoHoM uzmepenus 0...100%

JlaTuMK OCBEIIEHHOCTH C AMara3zoHoM u3MepeHus He yxxe uyeM ot 0 1o 180000 ik

Jatunk pH ¢ quanazonom uzmepenus He yxe uem ot 0 1o 14 pH

JlaTunk Temnepartypsl ¢ [uana3zoHOM U3MepeHus He yxke uem oT -20 1o +140C

JlaTunk TemMnepaTypbl OKpY:Karollen Cpesibl C Tuana3oHoM U3MepeHus He yxe uem ot -20 g0 +40C




Axceccyapsl:

3apsiHOE yCTpoicTBO ¢ Kabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KpaTkoe pyKoBOJCTBO IO AKCIUTyaTaIy MU(GPOBOH 1abopaTopun
[{udposas Bupeokamepa ¢ METATMUECKUM IITATHBOM, pa3pelicane He MeHee 0,3 Mrmukc
IIporpamMmHoe obecnieueHue

Metoanueckue pekoMeHaanuu He MeHee 30 pador

YmakoBka

Hanuune pycckos3bIYHOTO caiiTa MOAICPKKH, HATTMUNE BUICOPOIUKOB.
Muxkpockon uugpoBoii

Tun MUKpOCKoNa: OUOIOTHYECKUI

Hacaaka MUKpOCKOIIa: MOHOKYJISpHAsI

Hasnauenwue: 1abopaTopHBbIii

Merton ucciaeJ0BaHus: CBETIIOE MoJIe

Marepuai ONTHKH: ONITHYECKOE CTEKIIO

YBenuueHne MUKpocKoma, kpat: 64 — 1280

Oxkysipsi: WF16x

OO0wexTuBHL: 4X, 10X, 40xs (MOAIPYKUHCHHBIH)

PeBompBepHast rostoBKa: Ha 3 00BEKTHBA

Tun NoACBETKH: 3epPKaIo WIH CBETOANON

PacnonoskeHne OACBETKI: BEPXHSST U HUKHSS

Marepuain kopmyca: MeTaul

IIpenmernsiii cronuk, Mmm: 90

Ucrounnk muranus: 220 B/50 T'xy

Yucno meranukcenei: 1

Hudposas sadopaTropus no pusnoaorum (MpodpuiabHbINA YPOBEHb)

OOecrieunBaeT TPOBEJCHHE HCCIEAOBaHUS 10  (DYHKIMOHMPOBAHHIO  YEJOBEYECKOTO  OpraHM3Ma.
Komrurexrarus: becripoBogHON MyabTHAATYHK 1O (PU3HONOTHH C 5-F0 BCTPOSGHHBIMH JaTyMkamu: JlaTumk
aprepuansHoro gasnaeaus (0...250 MM pT. CT.)



JlaTuuk mysbca ¢ IuanazoHoM u3MepeHus He yxke ueM ot 30 no 200 ya/muH
JlaTunk TemnepaTtypsl Teja ¢ Juana3zoHoOM U3MEpPeHus He yxe ueM oT +25 mo +40C
JlaTuuk 4acTOThI JbIXaHUA C IMANIa30HOM U3MepeHus He yxke yem oT 0 1o 100 uukino/mMuH
JlaTunk yckopeHusi ¢ mokazarensimMu +2 g; +4 g; +8 g

OtnenbHBIE YCTPOUCTBA:

Hatuuk OKI ¢ nquanazoHoM uzmepenus He yxke yeM ot -300 no +300 mB)

JlaTunk cuiomep ¢ auanazoHoM usMepenus He yxe ueM ot 0 mo 40 H

JlaTuuK OCBEUIEHHOCTH C TMana3oHoM u3MepeHus He yxe ueM ot 0 1o 180000 nk
Akceccyapsbl:

KabGenps USB coennHuTENbHBII

3apsaHoe ycTpoiicTBO ¢ kKabenem miniUSB

USB Ananrep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOJICTBO 110 SKCILTyaTauu mudpoBoii 1abopatopun

IIporpamMmmHoe obecrieueHue

Mertoaudeckne pekomeHaanuu He menee 20 padbot

Hannune pyccKoA3bIMHOIO caiiTa MOIAEPKKA

Hanuune Buneopoankos.

Yueonas naboparopusi o HeHPOTEXHOJIOTHH

B cocrtaB BxogiT:

Cencop Tun 1 He MmeHee | 1mT., oOecreuyMBaeT BO3MOXKHOCTh PETHCTPAIIMU CHUTHANA AJICKTPUYECKOM
AKTUBHOCTH MbIIII (3nekTpoMuorpammbl, OMI'). Peructpanus OOMKHA OCYIIECTBISETCS HEWHBAa3HMBHO,
CyXUMH 3JIeKTpoaaMu. JloKHa MMEThCSl BO3MOXHOCTb KPEIUIEHHsS K pyKe 4YelOBeKa, YTO JOJDKHO JaBaTh
BO3MOYKHOCTh PETUCTPUPOBATH AICKTPUUECKYIO aKTUBHOCTH MBIIIIIBI B 001aCTH, HaJl KOTOPOH pacroiaraeTcs
kperuieHue. [Ipu HampspKEHMHM MBI J0JDKHA OBITH OOecTiedeHa BO3MOXKHOCTH HAOMIOJCHUS MyYHOCTH
curHazia (1.e. npucyrcreue OMI'), npu paccnabieHUH MBILIIIBI - €€ OTCYTCTBHE.

Cencop Tum 2 He menee | mT., oGecrieunBaeT BO3MOXKHOCTb PETUCTPALIMH CUTHANA (HOTOMICTU3MOTPAMMBI
(®IIT") omTHYECKHM MMyTeM, 3a CYET M3MEHEHHs OTPaKEHHOTO OT KPOBEHOCHBIX COCYIOB CBETa, 00BEM
KOTOPBIX HW3MEHSETCS T110J] BO3JEHCTBHEM ITylbCOBOH BONHBL CeHCOop JMOKeH ObITh obecriedeH
BO3MO)KHOCTBIO KPETICHHUS K MTOTYIICYKE Maibla YeJI0BeKa.

Cencop Tum 3 He MeHee | mT., oOecrednBaeT BOZMOXKHOCTb PErUCTPAIMN CHIHAJIA 3JIEKTPOKAPIHOTPAaMMBI
(OKTI') e nHBa3uBHBIM criocobom, peructpanuu I, 11 u 111 oTBeneHMii.

Cencop Tum 4 uHe MeHee | mT. obecreunBaeT BO3MOKHOCTh: PETHCTPAlMK CHTHANA KOXKHO-TAIBBAHUYECKOH
peakunu (KI'P), permcrpamys KOTOPOTO OCYIISCTBISCTCS HA MOCTOSHHOM TOKE; TOJAKIIOUCHHS K TEIy
YEJIOBEKA C IMMOMOIIBIO CYXUX DIIEKTPOJOB.



Cencop Tun 5 He menee 1 1mT., oOecreyrMBaeT BO3MOXKHOCTh: PETUCTPAlMU CHTHAJIA DIIEKTPHYECKOM
akTUBHOCTH Mo3ra (O2I') ¢ MmoMOIIbI0 CYyXMX HEMHBAa3UBHBIX 3JIEKTPOJIOB; PETHUCTPALMU AJIEKTPUYECKOM
AKTHBHOCTH Pa3HBIX JOJICH MO3ra.

Cencop Tunm 6 He menee | wmT., obecreunBaeT BO3MOKHOCTB: PErMCTpallMU CUTHaJIa KoyeOaHHUs TPyIHOM
kieTkn (CeHcop ABIXaHUSA); OTPEACIECHIS YaCTOTHI IBIXaHUSL.

VYerpoiicTBo mjis cOopa JaHHBIX OT CEHCOPOB M IEpPeladd Ha TEePCOHAIBHBIA KOMIIBIOTEP OOCCIeunBaeT
BO3MOKHOCTh cOOpa JJAHHBIX OT IOJKIIFOYCHHBIX K HEMY CEHCOPOB M OTIPABKY ITOJIyUYeHHBIX HaHHbIX Ha [1K.
[Monkmovenne neaTpasbHoro Moayss K [1K mommkHO ocymiecTBisitbes ¢ momonibio USB-kabens. Y cTpoiicTBo
Uit cObopa JaHHBIX JOJDKHO HMMETh TrajibBaHW4eckyro wusoisiiuio ot IIK, oOecrneunBaTh BO3MOMXKHOCTh
OJIHOBPEMEHHOTO TTOAKIIFOUCHHUS BILIOTH 10 4 ceHcopoB. Kax bt u3 BX0A0B YCTpOHCTBA Jisi cOopa JaHHBIX
JIOJDKHO HWMETh TaJIbBAHWYECKYH H30JIANNI0 (00ecrieueHHe MEXKAaHAIBHOW TaJlbBAHWYECKON H3OJISIUH).
[lonkmoyeHne CEHCOPOB K  YCTpOMcTBY ansi  cOopa  JaHHBIX — OCYLIECTBJIACTCS C  [TOMOIIBIO
CIIeNMaIN3uPOBaHHbIX pazbeMoB Tuiia LEMO, oOecrieurBaronux NpaBUILHOCTD MOIKIIOYSHUS pa3bemMa U
CHWKAIOIINX PHUCK CIIyYAHHOTO KacaHWsl Pa3beMOB TOKOIMPOBOSIIUX YacTeH, a TakkKe 00eCIeYMBArOIINX
3aIIUTY OT HECAHKIIMOHUPOBAHHOTO TIOIKITFOUEHUS K TPOU3BOIBLHBIM YCTPOHCTBAM.

MO,IIyHL «Knomnka» He Menee 1 mT., 00ecreYnBaeT BO3MOKHOCTE: PasMETK PETUCTPUPYEMBIX CHUTHAJIOB.
KonmuecTtBo pasmMeyacMbIX COCTOSIHUM CHUTHaa JOJKHO OBITH HE MeHee 3-X Pa3INIHBIX KaTeFOpI/Iﬁ.

VYeTpoiicTBO 1Sl perucTpaly apTepraabHOrO AaBjIeHHs He MeHee | miT.

Meronnueckoe nocodue, KOTOpoe JIOJIKHO CoJIepKaTh HE MEHEe 30
71a00PaTOPHBIX/TIPAKTUIECKUX/ IEMOHCTPAIIMOHHBIX PadoT.

Hudposas 1adbopaTopus Mo IKOJIOTHH

ObecrieunBaeT MpoOBeNCHUE YYEOHOTO DKOJOTMYECKOTO MOHUTOPHHIa HWHCTPYMEHTAIbHBIMHU
Metonamu. Habop mnpumeHsieTcss Nmpu HM3YYEHHH OHKOJIOTUM, OWOJIOTWH, XHWMHUH, reorpapuu u
NPUPOJIOBEICHUS, a TakkKe JUIsi WHAWBUIYaJbHBIX HCCIEIOBAHUA M TPOEKTHOW JEATEIbHOCTH
mKoJbHUKOB. Kommuiekrauus: becnpoBoiHON MyIbTUAATYUK MO 3KOJIOTMYECKOMY MOHUTOPHHIY C
8-10 BCTPOCHHBIMU JTaTYNKAMU:

JlaTuukK HUTPAT-UOHOB

JlaTuuk XJ1I0pUI-MOHOB

Hatuuk pH ¢ nuanazonom usmepenus He yxxe yem ot 0 10 14 pH

Hatunk BnaxHoctu ¢ quanazoHom uzmepenus 0...100%

JaTynk ocBeIeHHOCTH ¢ Aruana3oHoM u3MepeHus He yxe yem ot 0 1o 180000 nk

JlaTuuk Temnepartypsl ¢ AMANa30HOM U3MepeHus He yxke yeM oT -20 no +140C

JlaT4uk 37€eKTpOnpOBOAMMOCTH C AUana3oHaMu u3MmepeHus He yxe deM oT 0 no 200 MxCwm; ot 0 1o
2000 mxCwm; ot 0 1o 20000 MkCMm

JlaTuuk TemnepaTypsl OKpyXkKaroliei cpelibl ¢ AMana3oHoOM U3MepeHus He yxke ueM oT -20 qo +50C
OTtzaenpHbIE JATYUKU U MYJIbTHIATYUKH:

Jlatymk 3ByKa ¢ yHKIMEH MHTETPUPOBAHUS C IMANIA30HOM M3MEPEHHS YacTOT HE MeHee 4eM oT 50
I'n o 8 kI';

JlaTurk BIaXHOCTH MOYBHI C JUANIA30HOM M3MepeHus He yxe ueMm oT 0 1o 50%

JlaTuuk okucH yriepoja ¢ Juana3oHoM usmepeHus He yxke yem ot 0 go 1000 ppm

MynbTHIATINK ONTHIECKON TUIOTHOCTH M MYTHOCTH CO BCTPOSHHBIMU TaTYHKAMHU:

Jatunk ontuueckoit miuotHocTy 470 HM ¢ nuanazonom uzmepenus ot 0 1o 2 D

JlaTynk onTHYECKOM MIOTHOCTH 525 HM ¢ nana3zoHoM uzmepenus ot 0 1o 2 D

Jatunk ontuueckoit miuotHocTy 630 HM ¢ nmuanazonom uzmepenus ot 0 1o 2 D

JlaTuuk MyTHOCTH pacTBOPOB ¢ Auana3oHoM usmepenus ot 0 g0 200 NTU

Akceccyapsl:

Ka6ens USB coenuauTenbHbIHN (2 10IT.)

3apsiiHOe yeTpoicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 Low Energy

CreprKeHb IS 3aKpEeTUICHUS JATYUKOB B IITATHBE



KpaTkoe pyKoBOACTBO 10 AKCILTyaTaIiu UG POBOH J1abopaTopuu
[IporpamMmmHoe obecnieueHne

Metoandeckue pekoMeHaanuu He MeHee 20 padbor

YnakoBka

Hanuiune pyccKosi3bIYHOTO caiTa MOIACPIKKH, HAJTMYUE BUICOPOJIUKOB.



