Ipunoxenune
k OOII COO MBOY COHLI Ne4
r. JlepmoHnTOBa

2.1. PaGo4ue nporpamMmsbl y4eOHBIX NPeIMeTOB
Padouas nporpamma no yued6Homy npeamery «buonorus» (yriy0aéHHbINH YPOBEHB).

Pabouas mporpamma no yueOHOMy mnpeamery «buonorusi» (06a30BbIi  ypOBEHB)
(npeametHast o6nacTh «EcTecTBEHHO-HayuyHblE MpeIMEThD») (Jajleeé COOTBETCTBEHHO —
mporpaMMma 1o OHOJIoTMH, OHOJIOTHS) BKJIIOYAET MOSICHUTENbHYIO 3alHCKy, COJAep)KaHhe
o0yueHus, IUIaHUPYEMBbIE PE3YJIbTaThl OCBOCHHUSI TPOIPAMMBbI 10 OMOJIOTHH.

[TosicHuTenbHas 3amucKa OTpa)kaeT oOOIIHMe WEedM M 3aJayd H3ydyeHus OWOJIOTHH,
XapaKTEPUCTUKY TCUXOJIOTMUECKUX MPEANOCHIIOK K €€ M3y4eHHIO O00YydarollMMHCSA, MECTO B
CTPYKType yueOHOro IUIaHa, a TaKkKe MOAXOJAbl K OTOOpY COAEpKaHMs, K OIpPEIEICHUIO
IUTAHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYPE TEMAaTHUECKOIO IIJIAHUPOBAHMSL.

CopepxaHune 00y4eHHUs PacKpbIBAET COJEp)KaTelIbHbIE JIMHUU, KOTOPbIE MpeIaratoTcs
JUTs 00513aTENIHPHOTO M3YyYEHHUS B KaXOM KJIacCce Ha YPOBHE CPEHETO 0011ero 00pa3oBaHus.

[Inanupyemblie pe3ynbTaThl OCBOCHHUS MIPOrPAMMBI IO OMOJIOTHUH BKIIIOYAIOT JIMYHOCTHBIE,
MeTanpeaMeTHbIe pe3yJabTaThl 3a Bech Iepuoj OOydeHHss Ha YpPOBHE CpEIHEro o0OIlero
o0Opa3oBaHus, a TAKXKe MPEIMETHbIE TOCTHKEHUS 00yUaronIerocs 3a Kaxabli roja o0yueHusl.

IHosicHuTebHAS 3aNIUCKA.

[IporpamMmma mo OwWoJOTHH Ha YpPOBHE CpeaHEro oOIero o0pa3oBaHUs pa3paboTaHa Ha
ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoii
Oenepanuny, PI'OC COO, Konnenuumu npenomaBanus ydeOHoro mpemmera «buosiorus» u
OCHOBHBIX TIOJIOKEHUH (hesiepabHON pabodeit mporpaMMbl BOCITUTAHHUS.

buonorus yrnyonéaHoro ypoBHs wusydeHus (10—11 kmaccel) sBIsSeTCS OTHUM W3
KOMIIOHEHTOB  MpeaMeTHOM  obOnactu  «EctecTBeHHO-HayuHble mpeameTsl».  CorjacHo
nojoxenusm ®I'OC COO mnpoduiibHbIe ydeOHBIE TPEAMETH, M3y4aeMble Ha YriayOa&éHHOM
YpOBHE, SIBJISAIOTCS crmocoOooM muddepeHnmnanyn oO0ydeHUss Ha YpPOBHE CpEAHETo OOIIero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o0uuM, cpeHUM IpodecCHOHaIbHBIM M BBICHIMM OOpa3oBaHHeM. B To ke BpeMs KaKIblid W3
TUX Y4eOHBIX TMPEAMETOB JOJDKEH ObITh OPUEHTHPOBAH Ha MPUOPUTETHOE pElIeHUE
00pa3oBaTeNbHBIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3a]a4, CBA3AHHBIX C MpodopueHTanuen
oOyyaronuxcs M CTUMYJIMPOBAaHHMEM HHTEpeca K KOHKPETHOW OO0JIaCTH HAy4HOTO 3HAHUS,
CBSI3aHHOTO C OWOJOTHel, MEAMIIMHOM, SKOJOTHEH, IMCHUXOJOTHeH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no 6uosnoruu AaéT MpeACTaBICHUE O LIETU W 33JadaxX M3ydeHUs yueOHOTo
npenMera «buonorus» Ha yriayOGn€HHOM ypoBHE, OmperenseT 00s3aTelibHOe (MHBApPHAHTHOE)
MPEAMETHOE COJIEPKAHHUE, €r0 CTPYKTYpPHPOBAHHE MO paszeiaM M TeMaM, paclpeaesieHHe Mo
KJlaccaM, PEKOMEHIYeT TOCIeA0BaTeIbHOCTh HU3YyUeHHUsT YueOHOro wmarepuana ¢ y4&rom
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBs3€d, JIOTMKH Yy4eOHOTO IMpoliecca, BO3PACTHBIX
ocobeHHocTell oOywarommxcsi. B mporpamme 1o OHONOTMM  peann30BaH  MPUHIUI
MPEEeMCTBEHHOCTH C H3Y4Y€HHEM OHOJIOTUM Ha YpPOBHE OCHOBHOTO OOIIEero 0O0pa3oBaHU,
Omaromaps uyeMy MPOCMAaTpPUBAeTCS  HAMpaBICHHOCTh HA  TOCJIEAylollee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUN, OPHEHTUPOBAHHBIX Ha (HOPMHPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IKOJIOTUIECKOTO MBIIIJICHHS, MPEACTABICHUNA O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpPEKHOTO OTHOIIEHUS K OKpYXKalomied mpupoaHoil cpene. B mporpamme mo
OMOJIOTMHM TakK)Ke IMOKa3aHbl BO3MOXXHOCTH ydeOHOro mnpenmera «buonorus» B peanu3aruu
tpeboBanuit ®PI'OC COO K IUIaHUPYEMBIM JMYHOCTHBIM, METANpPEeIMETHBIM U MPEAMETHBIM



pe3ynbrataM oOydeHus W B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
JEATEIbHOCTH OOYYaIOUIMXCSl MO OCBOCHHMIO COAEPIKaHUs OMOJOTHYECKOro OOpa3oBaHHs Ha
YPOBHE CpeJIHEero 0011ero oopa3oBaHusL.

buonoruss Ha ypoBHEe cpemHero oOmiero o0pa3oBaHUsI 3aBeplIaeT OHOJIOTHYECKOE
o0Opa3oBaHue B IIKOJIE U OPUEHTHPOBAH HA PACHIMPEHUE U YIIIyOJeHNUE 3HAHUN 00yJaromuxcs o
KUBOW MPHPOJIE, OCHOBAX MOJICKYISPHON M KIECTOYHOH OHOJIOTHH, SIMOPHUOJIOTUN U OHOJIOTHUU
pa3BUTHS, TCHETHKH, CEJIEKIINU, OMOTEXHOJIOTUH, YBOJIIOIMOHHOTO YYEHHUS M SKOJIOTHH.

Nzyuenne yuebHoro mpeamera «buonorus» Ha yriiyOJeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY OOyYaroImuXcs K TOCIEAYIONIEMY MHOJYYeHHIO OMOJIOTHYECKOTr0 00pa3oBaHHS B
By3aX M OpraHU3aIMsIX cpeaHero mpodeccruoHanbHOro oopasoBanus. OCHOBY €ro CoJepKaHus
COCTaBIISIET CHUCTeMa OWOJIOTMUYECKMX 3HAHWH, TOJIYYEHHBIX NPH H3YUYECHHH OOYyJarOIUMUCS
COOTBETCTBYIOIIMX CHCTEMATUYECKUX pa3AejoB OHWOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIETro
oOpazoBanus, B 10—11 kiaccax 3Tu 3HaHMS NOJIy4aroT pa3BuTHE. Tak, pacIIMpeHbl U YrIyOJIeHbI
OnoyloTMYecKre 3HAaHWSA O PACTEHUSX, KMBOTHBIX, rpubax, OakTepHsX, OpraHu3Me YeIOBEKa,
O0MMX 3aKOHOMEPHOCTSIX KHU3HH, JOMOJHHUTEIBHO BKIIOUEHBI OHOJIOTHYECKHE CBEICHHS
MPHUKIAJTHOTO W MOWCKOBOTO XapaKTepa, KOTOPhIe MOKHO HCIOJB30BAaTh KaK OPUEHTHPHI IS
MoCIenyomero Beioopa npodeccun. Bo3morkHa Takke WHTErpaus OHOJOTHYECKAX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHHUSIMH, ITOJTYICHHBIMH 00yJaIONTUMUCS TIPH U3YICHUH (PU3UKH, XUMUH,
reorpaduy U MaTeMaTHUKH.

CTpyKTypa nmporpaMmMsbI IO OHOJIOTHH OTPaXKaeT CHCTEMHO-YPOBHEBBIN M ABOJTIOIIMOHHBIN
MOoAX0/bl K M3ydeHHto Ouosoruu. CorjacHO WM, H3y4HalOTCS CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIEe AJIsl JKUBBIX CHUCTEM pPa3HOTO YPOBHS OpraHU3allMH, SBOJIIOLHMH OPraHUYEeCcKOro
MHpa Ha 3emJie, COXpaHEHHS OMOJOTHYECKOro pa3zHooOpasus maHeTel. Tak, B 10 kimacce
M3Y4aloTCS OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOpPHOJIOTUHM U OHOJIOTHUH
pa3BUTHS, TEHETHMKH M  CEJIEKIMHM, OWOTEXHOJOTMHM M  CHUHTETHYECKOM  Ouosoruu,
AKTYATM3UPYIOTCS 3HAaHMs OOyJaromuxcsi 1Mo OOTaHWKE, 300JIOTHH, aHATOMHUH, (U3HOJOTHU
yenoBeka. B 11 kimacce HW3ydaroTCA 3BOJIIOIMOHHOE YYEHUE, OCHOBBI AKOJOTHMM M YYEHHE O
ounocdepe.

buonorus mpusBan o0ecredynTh OCBOCHHE OOYYAIOIIMMUCS OHOJOTUYECKHX TEOPHH U
3aKOHOB, HJIeH, IPUHIIMIIOB U MPaBUJL, JIKAIIUX B OCHOBE COBPEMEHHOI €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpaA, 3HAHUA O CTPOEHHH, MHOro0Opa3uu M OCOOCHHOCTSAX KIIETKH, OpraHu3Ma,
MOMYJISIINK, OMOLIEH03a, SKOCUCTEMbI, O BBIJAIOIIMXCS HAYYHBIX JOCTHUKEHHUSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSAX B OMOJIOTHH, MPUKIAJAHBIX acleKTaX OMOJOrnyeckux 3HaHuil. J{ng pa3Butus u
MOJJIep>)KaHusl HMHTEepeca OOydaroluxcs K OWOJOTHMU Hapsily CO 3HAUUTEIbHBIM O00BEMOM
TEOPETUYECKOTr0 Marepuajia B COJACPKAHUM MPOTpaMMbl MO OHOJOTHUU MPEAYCMOTPEHO
3HAKOMCTBO C MCTOPHEH CTAHOBIICHUS U Pa3BUTHS TOW WM MHOW oOjacTu OMOJIOTHH, BKIAJA0M
OTEUECTBEHHBIX M 3apyOCKHBIX YUEHBIX B pEIICHHWE BAKHEUIIMX OHMOJOTHYECKUX H
HKOJIOTMYECKUX MPOOIIeM.

Heas wusyuyenusi ydeOHOro mpeamera «buosorusi» Ha yriy0OJ€éHHOM YpOBHe —
OBJIaJICHUE OOYYAIOMIMMHUCS 3HAHUAMU O CTPYKTYpHO-(YHKIIMOHAJIBHOW OpraHU3alldu KUBBIX
CHUCTEM DPa3HOTO paHra U MpUOOpeTeHHe YMEHUH MCIOJb30BaTh ITH 3HAHUA B (DOPMHpPOBAHHUU
UHTEpeca K ONpeAenéHHOM o0sacTH Npo(ecCHOHANBHOW J1eSTeNbHOCTH, CBSI3aHHOM C
Ouosorueil, win K BbIOOPY Yy4eOHOTO 3aBeleHMsS U MPOJODKEHHS OHOJIOTMYECKOro
oOpa3oBaHusl.

JlocTikeHue ey n3ydeHust yueobnoro npeameta «bruonorus» Ha yriyOnEHHOM ypOBHE
o0ecreynBaeTcsl pelIeHUEM CJIeIyIONNX 3a1ay:

OCBOEHHME OOYyYalOIIUMHUCS CHCTEMbl OMOJIOTMYECKUX 3HAaHMHA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIICMIMIX, TUMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W MpaBUiaXx,
COCTaBIIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpa; O CTPOCHHH,
MHOT000pa3ui U 0COOEHHOCTSAX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPraHu3M, MOMYJISALMs, BUJ,



ouoreoneHo3, Ouocdepa); O BBIJAIOIIUXCA OTKPHITHSAX M COBPEMEHHBIX HCCIEIOBAaHUAX B
OHOJIOTHH;

O3HaKOMJICHHE  OOydJaroImuxcs ¢  METOJaMH  TIO3HaHUS  JKMBOH  MPHUPOIBI:
HCCIIEI0BATENILCKUMHU METOAaMHU OMOJOTHYECKHX HayK (MOJIEKYISIPHOHM M KIJIETOYHOW OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTHH PAa3BUTHS, TCHETHKU M CEJICKIINH, OMOTEXHOJIOTHH U CUHTCTHUYECKOM
OMOJIOTUHM,  TAJCOHTOJOTHH, OKOJOTHH); METOJAaMH  CAMOCTOSITENIbHOTO  IPOBEACHUS
OMOJIOTUYECKUX HCCIEJOBAaHUKA B J1a0opatopun M B MpHpone (HAOMIOACHUE, H3MEpEeHHe,
HKCTIEPUMEHT, MOJICITMPOBAHHE);

OBJIaZicHue OOYYarOIUMUCS YMEHHSIMH: CAMOCTOSITEIbHO HAaXOJWTh, aHATU3UPOBATH H
WCTIOJIH30BATh OMOJOTHUYECKYIO HH(OPMAINIO; TIOIH30BATHCS OMOIOTHYECKON TEPMUHOIOTHEH U
CHMBOJIMKOW; YCTQHaBIMBATh CBSI3b MEXKAYy pa3BUTHEM OWOJIOTHM W  COIMAJIBHO-
HSKOHOMHYECKUMH W OSKOJOTUYECKHMHU TPOOJIEMaMH YeJIOBEYECTBA; OICHWBATH IOCIECICTBUS
CBOCH JIEATENFHOCTH 10 OTHOWIEHWIO K OKpPYKAIOMIeW NPUPOIHON cpene, COOCTBEHHOMY
3M0POBBI0 W 3/IOPOBBIO  OKPYXKAIOIIMX JIFOJeH; OOOCHOBBIBAaTH M COONIOJATH  MeEphl
NpoQUIAKTUKY MH(PEKINOHHBIX 3a00JieBaHUM, IpaBujia MOBEACHUS B NMPHUPOJE U OOecreueHus
0€30MMacHOCTH COOCTBCHHOH J>KH3HEIEATSIIBHOCTH B YPE3BBIYAMHBIX CUTYAIUSAX MPUPOIHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTephU30BaTh COBPEMEHHBIC HAy4dHBIE OTKPHITHS B OOJIACTH
O1OoJIOruH;

pa3BHUTHE Y 00YYAIOIIUXCS UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoiiecce
3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITHSIMH M COBPEMEHHBIMH HCCJICIOBAHUSMHU B OHOJIOTHH,
pemaemMbpIMi €10 MPOOJIEMaMH, METOJIOJIOTHEH OMOJIOTHYECKOTO WCCIIEIOBAHUS, TPOBEICHHS
AKCHEPUMEHTAJbHBIX HCCIEOBAaHUI, peUIeHUs OHOJOTMYEeCKUX 3a/Jad, MOJEIUPOBAHUS
OMOJIOTHYECKNX 0OBEKTOB U TIPOIIECCOB;

BOCITUTaHHE y 00yJaromuXcsi EHHOCTHOTO OTHOIIEHUS K KUBOM MPHUPOJE B LIEJIOM U K
OTIENbHBIM €€ 00beKTaM U SBJICHUAM; (OPMHUPOBAHHE HKOJOTMYECKOW, TE€HEeTHYEeCKON
IrPaMOTHOCTH, OOIIEH KyJNbTYpbl MOBEACHUS B NMPUPOJIE; MHTErPALMU €CTECTBEHHO-HAaYYHBIX
3HAHWM;

npruodpereHue oOyuarouumMucs KOMIIETEHTHOCTH B palroHaIbHOM
MIPUPO/IOIOIIE30BAHNH (COOMIOACHNE MPAaBUII TIOBEICHUS B IPUPOJIE, OXPAHBI BUJIOB, SKOCUCTEM,
ouoctepsl), COXpaHEHUU COOCTBEHHOTO 370POBbSI M 3I0POBbSI OKPYXAIOUIMX JIHOJCH
(cobmonenus Mep PO UIaKTUKH 3a00JI€BaHUH, obecrieueHue 0e30macHOCTH
KU3HEJCATEIbHOCTH B UPE3BbIUAHHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTCHHOT'O XapakTepa) Ha
OCHOBE UCIOJIb30BaHUs OMOJIOTMUECKUX 3HAHUI U YMEHHH B MOBCEAHEBHON KU3HU;

CO37JaHME YCJIOBHH [UIsI OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHCS WHANBUAYATIBLHOMN
00pa3oBaTeNIbHON  TPAaeKTOpUHU, CHOCOOCTBYIOIICH mocienyomeMy mnpodecCHOHATbHOMY
CaMOOIIPE/ICTICHUI0, B COOTBETCTBUU C WHIUBUAYaIbHBIMU HHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

OO1ee yncno 4acoB Il U3y4eHHs] OMOJIOTMH Ha YrayOiIeHHOM ypoBHe, — 204 vaca: B 10
knacce — 102 gaca (3 gaca B Henento), B 11 ximacce — 102 yaca (3 yaca B HECIIO).

Otbop opraHu3anMoHHBIX (OPM, METOJOB U CpPEACTB OOydeHUs OHOJOTUU
OCYILIECTBIISIETCS ¢ YYETOM CHEHU(PHUKU €0 COJIEpXKAHUS U HAMpPaBICHHOCTH Ha MPOJIODKEHUE
OuosIoTNYecKOro 00pa3oBaHUs B OpPraHM3ALUAX CPEAHEro Mpo(eCcCHOHANIBHOTO U BBICILIETO
oOpa3oBaHUsl.

OO0s13aTeNbHBIM YCIOBUEM TpU 00Y4YE€HHUU OMOJIOTUM Ha YIITYOIEHHOM ypOBHE SIBIISIETCS
MpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUYeckux pabor. Takke ywyacThe oOydaromuxcs B
BBITIOTHEHUM TIPOEKTHBIX M  y4eOHO-UCCIIEOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpeJIeNIIeTCS y4YUTENIeM Ha OCHOBE HMEIOIIUXCS MAaTepHAbHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOTHBIX YCIOBHIA.

Coaepixkanue o0yuenus B 10 kinacce.



102 4, u3 HUX 1 4 — pe3epBHOE BpeMmsl.

CognepxaHue IpPOrpaMMbl, BBIACJICHHOE KypCUBOM, HE BXOJIUT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrcrammu (I'1MA).

Tema 1. buonorus xkak Hayka.

CoBpemMeHnHas OuoJOrus — KOMIUIEKCHas Hayka. KpaTkast uctopust pa3BUTHS OHOJIOTHH.
buonoruueckne Hayku M u3ydaemble UMHU HpoOiembl. DyHAaMeHTalIbHbIE, NPUKIATHBIE U
[IOMCKOBBIE HAyYHbIE UCCIIEIOBaHMs B OMOJIOTUN.

3nayenne OWOJIOTUM B ()OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. IIpodeccun, cBs3aHHble ¢ Ouosorueld. 3HaueHWEe OHMOJIOTMM B NPAKTUYECKOMN
NESITeIbHOCTH YEJIOBEKAa: MEIUIIMHE, CEJIbCKOM XO3fHCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoHCTpanmu:

[Moptpetsr: Apuctotens, Teodpact, K. Jlunnent, XK.b. Jlamapk, Y. Hapsun, V. I'apseit,
I'. Menpaens, B.W. Bepunaackui, N.II. IIaBmoB, N.N. MedHUKOB, H.N. BaBuos,
H.B. Tumodeer-Pecosckuii, JIx. Yorcon, ®. Kpuxk, J[.K. benses.

Tabmuis! 1 cxembl: «CBSI3b OMOJIOTHH € APYTUMH Haykamuy, «Crucrema OMOJIOrHYecKux
HayK».

Tema 2. J)KviBble CUCTEMBI U X U3YUYEHUE.

JXKuBble cucTeMbl Kak rpeaMeT uzydeHus: ononoruu. CBONCTBA )KUBBIX CUCTEM: €MHCTBO
XMUMHYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb, CIIO)KHOCTb U YHOPSJOUYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, = CAMOOpPraHHU3alUsi, CaMOBOCIPOM3BEICHHE, Pa3ApPaXKHUMOCTh,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3aldi >KUBBIX CHUCTEM: MOJICKYJIAPHbIA, KJIETOYHBIM, TKAaHEBBIH,
OpraHW3MEHHBIH, MO YJISIIIUOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKU ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuznp kak ¢opma cymecTBoBaHus MaTepun. Hayku, m3ydaroniue »KUBbIE€ CUCTEMbl Ha Pa3HBIX
YPOBHSX OPraHU3ALNH.

N3yuenune xuBbIX cucteM. Meroasl Ouosiormueckoil Hayku. HaOmonenue, usmepeHue,
JKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lloHsaTue o 3aBUCMMOM M HE3aBUCUMOU
nepemeHHoM. [lnanupoBanue skcnepumenta. [locranoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonarue BeIOOpKHU U €€ JocTOBepHOCTh. Pazbpoc B 6Gnonornueckux naHHbIX. OleHka
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI MCKaKEHUS PE3yIbTAaTOB IKCIEPUMEHTA.
[loHATHE CTaTUCTUYECKOIO TECTA.

Tabmuier u cxembl: «OCHOBHBIE TpPHU3HAKU KU3HWY», «buoJOrMYeckue CHCTEMBI,
«CBONCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLMK KUBOU MPUPOIb», «CTpoeHUE )KUBOTHOM
KieTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU TPUPOIBI».

O6opynoBanue: sabopaTopHoe 00OpyAOBaHHME JUid TPOBEACHUA  HAOMIOICHUH,
MU3MEPEHUH, SKCIIEPUMEHTOB.

[IpakTnueckas pabora «lcmonp3oBaHuEe Pa3NUYHBIX METOJOB MPU H3YYEHUU >KUBBIX
CUCTEM.

Tema 3. buosorus KieTku.

Knetka — cTpykTypHO-QyHKIIMOHANBHAS €AMHUIIA KUBOTO. MICTOPHS OTKPBITHUS KIETKH.
Pabotel P.I'yka, A.JleBenryka. Knerounas teopus (T.IlBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOJKEHUSI COBPEMEHHON KJIETOUYHOM TEOPUHU.

Metoapl MOJIEKYJISPHOM M KIETOYHOM OHOJIOTMH: MHKPOCKOMNHUS, Xpomarorpadus,
anekTpodopes, METOJ MeueHbIX aroMoB, auddepeHnmanbHOe — IEHTPU(YTHPOBAHHE,
KYJIbTUBUPOBAHUE KJIETOK. DIIEKTPOHHAS MUKPOCKOTIHSL.

JleMoHCTpanuu:

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



Tabmuuer u cxembl: «CBETOBOM MHUKPOCKOM», «NEKTPOHHBIA MHKpPOCKOM», «McTopus
Pa3BUTUSI METOJI0OB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpOIIpENapaThl pacTUTENbHBIX, KUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

[Ipaktuyeckas pabora «/3ydeHue METONOB KIETOYHOH Omonoruu (xpomarorpadus,
anekrpodopes, muddepennuanpHoe eHTpudyrupoanue, [TLP)».

Tema 4. Xumnueckas opraHu3anus KI€TKH.

XUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIEMEHTHI. Bosa u €€ posb
KaK pacTBOpHUTENs, peareHra, y4yacTH€ B CTPYKTYPUPOBAaHUU KIETKH, TEIUIOPETYJISALUU.
MunepanbHble BelIeCTBa KIETKH, UX OuoJiornyeckasi pojib. Posib KATHOHOB ¥ @aHUOHOB B KJIETKE.

Opranuyeckue BeliecTBa KieTku. buonornueckue nonuMepsl. benkn. AMUHOKHUCIOTHBIH
coctaB OenkoB. CTpykTypbl OenkoBoi MoJekynbl. [lepBuunast cTpykTypa Oenka, menTugHas
CBsA3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHAsl CTPYKTyphl. JleHarypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GpyHKIMU OEIKOB.

VYrneBoasl. MoHOcaxapupl, Aucaxapuibl, OJUrocaxapuibl U mnojucaxapuabl. OOmuii
IUIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buoioruueckue QyHKIMU
YTJIEBOJIOB.

Jlunuael.  T'mapodunbHO-rHApoQoOGHBIEe  cBoiicTBa.  Kiaccupukanus — nunuios.
Tpurmuuepuasl, Gochonunuasl, BOCKU, crepouibl. buonorndyeckue Gynkunu nunuaos. O6mue
CBOMCTBa OHMOJOTMYECKMX MeMOpaH — TeKy4yecTb, CIHOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIYIPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. Ctpoenne HyknemHoOBBIX KUCIOT. HykneoTusl.
[Mpunnun komrmiementapHoctu. [IpaBunmo Yapradda. Crpykrypa JIHK — nBoiinas crmpans.
Mecronaxoxaenue u ononornueckue Gyaknuu JJHK. Bunst PHK. ®yaknun PHK B knertke.

Crpoenune mosiekyinsl AT®. Makposprudeckue cBsi3u B MoJiekyine AT®. buonoruueckue
¢byakuun AT®. BoccraHoBieHHbIE TIepeHOCUMKH, MX (GyHKIHH B KieTke. CeKBEeHHpOBaHHUE
JIHK.

CrpykrypHas Ouosiorusi: OMOXUMHUYECKHE U OMOPU3NYECKUE HUCCIIEIOBAHMS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYpPbI OMOMOJIEKYIL.

JleMoHCTpanuu:

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep,
C. Ilpy3unep.

Huarpammbel:  «Pacnpenenenre XUMHUYECKHX O3JEMEHTOB B HEXHUBOM NIPHUPOAE»,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B )KMBOW MPUPOJIEN.

Tabmuier u cxembl: «llepuoaudeckas Tabmuia XUMHYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYNBI BOJbI», «BelmiectBa B cocTaBe Opranu3moBy», «CTpoeHUE MOJIEKYIbl Oenkay,
«CTpyKTYypBl OENKOBON MOJEKYNbD», «CTpoeHHE MOJIEKYN YIriIeBOJIOB», «CTpOeHHE MOJIEKYI
nunuoBy», «HykinenHoBbie KUcaoTb», «CtpoeHue moiiekyiabl ATD».

O6opynoBaHue: XuMudeckas mocya 1 000pyI0BaHHE.

JlaGopatopHas pabota «OOHapyxeHHe OeJIKOB C IOMOIIbI0 KaUeCTBEHHBIX PEAKIUl».

JlaGopatopHasi paboTa «MccnenoBanue HYKJIEMHOBBIX KHCIOT, BBIAEICHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHUu3MOBY.

Tema 5. CtpoeHue U QyHKIIMM KIETKH.

Tunbl KIeTOK: dyKapHOTHYEcKas M MmpokapuoTuyeckas. CTpyKTYpHO-()YHKIHOHAIbHbIE
00pa3oBaHUs KIETKH.

Crtpoenne mnpokapuoTHueckoil kierkd. Kierounas crtenka Oakrepuii u  apXxe.
OCOOEHHOCTH CTPOEHHUS TeTepOTPO(PHOI U aBTOTPO(HON MPOKAPUOTUYECKUX KIIETOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3aX.

Crpoenne 1 QyHKIIMOHUPOBAHHE SYKapHOTHUECKOM KieTku. [Ina3marnyeckas MemOpaHa
(mnazmanemma). CTpykTypa mija3MaTHyeckoid MeMOpaHbl. TpaHCHOpPT BEIIECTB yepes



IUIa3MaTUYECKyI0 MeMOpaHy: maccuBHBIN (nuddysus, obneru€nnas aupys3us), aKTUBHBIN
(epBUYHBIA U BTOPUYHBIN akTUBHBIA TpaHcnopt). [lomymponunaemocts MmemOpansl. Pabota
HATPUI-KAJIMEBOTO HAacOCa. DHIOLMMUTO3: MUHOUTO3, paronnuTo3. k30uuTo3. Kierounas cTeHka.
CrpykTypa 1 (yHKIHHU KIETOYHOW CTCHKH PACTEHHIA, TPHOOB.

Huronnaszma. I{utozonb. [lutockener. JlBmxkenue nuroriazMbl. OpraHoMbl KIIETKH.
OnHOMEMOpaHHBIC OPraHOWIBl KICTKH: dHAoIUIazMaTrdeckas ceth (DI1C), ammapar [Nombmkwy,
JM30COMBI, UX CTpOeHHE W (QYHKIUH. B3anmMOCBs3b OJHOMEMOpPAHHBIX OPraHOMJIOB KIICTKH.
Ctpoenne rpanyisipHOoro petukyinyma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIIETOYHBIX
MeMOpaH. ['maakuil (arpanyisipHbIil) SHAOIIA3MaTHUYECKUN peTUKyIyM. CekpeTopHas (yHKIUS
anmapara ['ompmku. TpaHcnmopT BemiecTB B KIETKE. BakKyonu pacTUTEIbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOUABI KJIETKH: MUTOXOHJIPUH, TIacTUAbL. CTpoeHne U (PyHKIUU
MUTOXOHApHUH U muacTul. IlepBuyuHble, BTOPUYHBIE U CJIOKHBIE MJIACTH/IbI (POTOCUHTE3UPYIOIINUX
3yKapuoT. XJIOPOIUIACThI, XPOMOIUIACTHI, JICUKOTIIACTHI BBICIITUX PACTEHUM.

HememOpannbie opranouipl kiietku CtpoeHne u GyHKIMUM HEMEMOpPaHHBIX OPraHOUIOB
kieTku. Pubocombl. MukpoduiameHnTsl. Mpliieunble kieTkd. Mukporpyoouku. Kietounsrii
ueHtp. CTpoeHMe U JBUXKEHHE JXTYTUKOB U pecHHYEK. MUKpPOTPYOOUKH LHMTOIUIA3MBI.
LenTpuons.

SAnpo. O6onouka siapa, XpoOMaTHH, KapHoIlIa3Ma, SIPBIIIKY, UX CTPOCHUE U (DYHKIIHMH.
Snepusiit 6enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacmojokeHHEe XPOMOCOM B HMHTep(ha3HOM
snpe. benku xpomaTiHa — THCTOHBI.

Kinerounsle  BxkimtoueHusa. CpaBHUTENbHAs  XapaKTEpUCTHUKA  KIETOK  JYKapHoOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHOI).

JleMoHCTpanuu:

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

Tabmuupl u cxembl: «CTpoeHHE 3YKapHOTHYECKOW KIeTKH», «CTpoeHHE MKHUBOTHOM
KJIeTKW», «CTpOEHHE PACTUTENBHON KIETKW», «CTPOEHHE MUTOXOHIPUNY, «Aapo», «CTtpoeHue
MIPOKAPUOTHYECKOU KIIETKU».

O6opynoBaHue: CBETOBOW MMKpPOCKOIN, MHKPOIpPENapaTbl PaCTUTEIbHBIX, KMBOTHBIX
KJIETOK, MUKPOTIpEnapaTbl 0aKTepHaIbHbBIX KIETOK.

JlaboparopHas paboTa «M3ydyeHue cTpoeHus KIETOK pa3IMuHbIX OPraHU3MOBY.

[IpakTuueckas padota «3ydeHne CBOMCTB KJIECTOUYHONH MEMOpPaHbBD».

JlaboparopHas pabota «MccienoBanue IUIa3MojK3a U JACMIA3MOJIM3a B PACTUTENBHBIX
KJIETKaX).

[IpakTuueckas pabora «3y4yeHne IBUKEHUS [IUTOIIA3Mbl B PACTUTEIBHBIX KIETKAX.

Tema 6. OOMeH BellecTB U MPEeBpaleHIE SHEPTUU B KIIETKE.

ACCUMWIALINS U TUCCUMIIIALUS — JBE CTOPOHBI MeTabonau3Ma. Tumbl oOMeHa BEIIeCTB:
aBTOTPOQHBIK M  TreTepoTpodHBIA.  YyacTHe KHCIOpoAa B OOMEHHBIX MpOIECccax.
DHepretudeckoe oOecrnieuenune kieTku: npespamenue ATD B 0OMEHHBIX MpoIlleccax.
@depMEeHTATUBHBIN XapakTep peakuuil KIEeTOYHOro meradosiusma. DepMeHTHl, UX CTPOECHHE,
cBoiictBa U MexaHu3M aedcTBus. Kodepmentsl. Otinnuus (GepMEHTOB OT HEOPraHUYECKHUX
KaTain3atopoB.  benku-akTuBaTopel W OEIKU-MHTHOUTOPBL.  3aBUCHUMOCTb  CKOPOCTH
(epMEeHTATUBHBIX peakIMii OT pa3IMYHbIX (PaKTOPOB.

IlepBuuHBI CHUHTE3 OpraHMYECKUX BellecTB B Kierke. PotocuHTe3. (CBeroBas
TeMHOBas (a3bl. [IpoaykTBHOCTH oTOCHHTE3a. BiusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTb
¢dorocunTesa. 3HaueHNe HOTOCUHTE3A.

XemocunTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPU(PHIUPYIOIINE
OakTepuu, xene300aKTepun, cepodakTepun, BOJOPOIHbIE OakTepuH. 3HAUCHUE XeMOCHHTE3a.



AmnaspoOnble opranu3mel. Buner 6posxenus. [IpomxyKkTsl OpokeHHs M UX UCHOJIb30BAHUE
Y4eIIOBEKOM. AHAIpOOHBIE MHKPOOPTaHMU3MBI KaK OOBEKTHI OMOTEXHOJOTHH ¥ BO30YAUTETH
00JIe3HEH.

AdpOOHBIE OpPraHM3MBl. DTaIlbl JYHEPTreTHYECKOTo oOMeHa. [loJroTOBUTENBHBIN ATarl.
['mukonu3 — 6ecKUCIOPOHOE PACHIEIUIEHNE TIIIOKO3bI.

buonoruueckoe okucieHue, WM KIETOYHOE JbIXaHuEe. PoJib MUTOXOHIpHUI B TIpoIieccax
ouonormdeckoro okucieHus. lukmudeckwe peaknuu. OxkuciautensHOe (ochoprmupoBaHue.
[IpeumymiectBa a’poOHOTO MyTH OOMEHA BEMIECTB Nepea aHa’poOHBIM. DPPEKTHBHOCTDH
SHEPTeTUIECKOTO OOMEHA.

JleMoHCTpanuu:

[optpersr: M. [puctou, K.A. Tumupszes, C. H. Bunorpanckumii, B. A. Durensrapar,
I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuubl u cxembl: «POTOCUHTE3Y», «IHEpreTHdeckuii oomen», «buocuHTe3 Oekay,
«Ctpoenue gpepMeHTay, «XeMOCHHTE?Y.

OGopynoBaHue: CBETOBOM MUKPOCKOT, 000OpPYIOBaHHE ISl TIPUTOTOBJICHHS MTOCTOSHHBIX
Y BPEMEHHBIX MHUKPOTIPETIapaToB.

JlaGopatopHast pabota «lM3ydeHue KaTaTUTHYECKOW AaKTUBHOCTH (GepMeHTOB (Ha
puMepe aMuiIa3bl WK KaTalias3bl ).

JlabopatopHast pabota «lM3ydeHne (QepMEHTATUBHOTO pACIICIUICHUS TMEPOKCHIA
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKaX).

JlabopaTtopHnast pabota «CpaBHEHHE TPOIIECCOB (DOTOCHMHTE3a U XEMOCHHTE3a.

JlaGopaTtopHnas pabota «CpaBHEHHE MPOIECCOB OPOKEHUS U ABIXAHUSD).

Tema 7. HacnencTBenHast nHGoOpManus U peaan3anus e€ B KIETKe.

Peaknun matpuuHoro cuntesa. [[puHIMI KOMIUIEMEHTAPHOCTH B PEAKIMUAX MAaTPUYHOTO
cuHTe3a. Peanmmsamms HacnenactBeHHOW wWH(opmanuu. ['eHeTHYeCcKWid KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuudblid cuHTe3 PHK. [IpuHUMOB TpaHCKPUINIMU: KOMIUIEMEHTAPHOCTb,
AHTHUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTb.

Tpancmsanus u e€ stanbl. Yuactue tpancnoptHeix PHK B GnocunTese Oenka. YcmoBus
onocuHTe3a O6enka. KoaupoBanue aMuHOKHCIIOT. Posib pubocom B OHocHHTE3e Oernka.

Opranuzanus reHOMa y NOPOKapUOT M JYKApUOT. Perynsius akTUBHOCTH TE€HOB Y
npokapuoT. ['mmorteza omepona (P. XKako0, K. Mano). Perymsmuss oOMEHHBIX MpOIECCOB B
kiietke. KierouHslii romeocras.

Bupycel — HekiieTouHble (POpMBI KU3HHU M 00IurarHple napasutbl. CTpoeHHe MPOCTHIX U
CIIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepro(aros.

Bupycubie 3a0oneBaHusi 4yenoBeKa, KHBOTHbIX, pacteHuit. CIINJ, COVID-19,
COILIMANIbHBIE U MEAUIIMHCKUE MTPOOIEMBI.

JemoHcTpauu:

[Toptpetsr: H.K. Konbuos, /.. IBaHOBCKUIA.

Tabmuet u  cxembl: «buocunTe3 Oenka», «['eHernyeckuii kom», «Bupyce»,
«baxTrepuodarm.

[IpakTudeckas pabota «Co3nanue MOJIEIH BUPYCay.

Tema 8. )KHU3HEHHBIN LUK KIETKH.

Knerounsrii muki, ero mepuonsl u perymsaus. Mutepdaza u mutos. OcobeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdase. [loaroroska knetku k aenenuto. [IpecuHreTnyeckuit
(MOCTMUTOTUYECKHUI), CUHTETUYECKHH M TMOCTCHHTETUYECKUH (TPEMUTOTUYECKUI) MEPHOIbI
uHTEep(ha3bl.

Matpuunsiii  cunres JHK — permkanusa.  Ilpunnuner  permmkanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYyKOHCEPBATUBHBIA  CHUHTE3, aHTUIAPAUIENbHOCTh. MexaHus3m
perumikanuu  JIHK.  Xpomocomsl. Crpoenne xpomocoMm. Temomepsl U Tenomepasa.



XpPOMOCOMHBIN HA0Op KIETKH — KapuoTuN. [IMIJIOMIHBIA M TaruiouaHBIA HAOOPBI XPOMOCOM.
I'omonornuneie xpomMocoMsbl. [10710BbIE XPOMOCOMBI.

Jenenue xnerku — Muto3. CTaaiuum MUTO3a U MPOUCXOJAIIME B HUX Ipolecchl. THUIb
muto3a. Kapuoknnes u nutokuses. bruongoruueckoe 3HaueHre MUTO3a.

Perymsinuss muroTHyeckoro mukia kietkd. llporpammupyemasi kierouHas rubenp —
aromnTo3s.

KnerouHnoe si1po, XpoMOCOMbI, PYHKIIMOHAIbHAS TEHOMUKA.

JlemoHCcTpanmu:

Tabmurel 1 cxeMbl: «OKW3HEHHBIH UK KICTKH», «MuTto3», «CTpOSHHE XpOMOCOMY,
«Perumukarus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKaxX KOpPEIIKa
JyKay.

JlaboparopHas padoTa «/3yueHue XxpoMocoM Ha TOTOBBIX MUKpPOIIpenapaTax».

JlaGoparopHas pabota «HabOmrogeHne mMuTO3a B KJIETKaX KOHYHMKA KOpellka Jyka (Ha
TOTOBBIX MUKPOTIPEIIapaTax)y.

Tema 9. Ctpoenue u pyHKIIUU OpraHU3MOB.

buonmornueckoe  pasHooOpaszue  opraHu3MoB.  OIHOKIETOYHBIE, KOJOHHAJIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U JKU3HEIEATEIbHOCTH OTHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE I'PUOBI, OAHOKIETOYHbIE BOJIOPOCIH, Jpyrue npoTuctol. KooHuanbHele
OpraHU3MBlI.

B3anmocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, Opraibl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe nenoe. ['omeocras.

Tkanm pactenmit. Tumbl pacTUTEIBHBIX TKaHEW: o0Opa3oBaTelibHAs, TOKPOBHAs,
MPOBOJIAIIAss, OCHOBHAsI, MexaHu4yeckas. OCOOEHHOCTH CTPOCHHUS, (PYHKIUN U PacTOJIOKEHUs
TKaHEW B OpraHax pacTeHH.

TkaHM JKMBOTHBIX UM 4YelOBeKa. THUIBI JKMBOTHBIX TKAaHEW: DIUTEIHAIBHAS,
COEIMHUTENIbHAS, MbllleuHas, HepBHasA. OCOOCHHOCTH CTpOeHHs, (PYHKIUI U PACIOIOKEHUS
TKaHE! B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHblE M TE€HEpaTUBHbIE OpraHbl pacteHuil. OpraHbl U CHCTEMBI
OpPraHOB )KMBOTHBIX U 4esoBeKa. ODyHKIMN OPTaHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pactenuid. Ckenerbl  OJHOKIECTOYHBIX U
MHOTOKJIETOUYHBIX )KUBOTHbIX. HapykHblil 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIbI COSAUHEHUS
KOCTEMN.

JIBukeHre OpraHu3MoB. [IBMKeHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUTHOE,
KIYTUKOBOE, pEeCHUYHOEe. J[IBW)K€HHE MHOTIOKJIETOYHBIX PACTEHHWM: TpPONU3Mbl W HACTHUU.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieuHas cucrema. Pediekc. CkeneTHobie
MBIl U UX paboTa.

[Iuranne opranu3moB. [lornomieHre Boibl, YIJIEKUCIOrO ra3a U MUHEPAIbHBIX BEIIECTB
pacrenussMu. [luTaHue XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPUKIETOYHOE IHIIEBApPEHHUE.
[Iutanre MO3BOHOYHBIX KMUBOTHBIX. OTAENbI MUIIEBAPUTEIBLHOTO Tpakrta. llumeBaputenbHbIe
xenessl. [IuimeBapuTenbHas cuctemMa 4enoBeKa.

Jbixanue opraHu3MoB. Jlpixanue pacteHuid. Jlpixanue >xuBOTHBIX. uddysus razos
yepe3 MOBEpXHOCTh KieTkH. KokHoe npixaHue. [lpixarenbHas mnoBepxHocTh. JKabepHoe u
NEroyHOE JbIXaHHWe. JIpIXaHWE TI03BOHOYHBIX JKMBOTHBIX U YEJIOBEKA. OBOJIIOLMOHHOE
YCIO)KHEHHUE CTPOEHUs JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTellbHas CHCTEMa 4YEJIOBEKA.
MexaHu3M BEHTWISIIUU JAETKUX Y MITUI] U MIIEKOTIUTAIOMMX. Perynsuus npixanus. JlprxarenbHbie
00BEMBI.

TpaHcnopT BellecTB y OpraHu3MOB. TpaHCIOpPTHBIE CHCTEMBI pacTeHui. TpaHcnopr
BELIECTB Yy JKUBOTHbIX. KpoBeHocHas cucrema u €€ opranel. KpoBeHOCHass cHucTeMa



II03BOHOUHBIX JKMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHbIE cOCylbl M KpoBb. Kpyru
KpOBOOOpamieHns.  DBOJIIOLMOHHBIE  YCIOXKHEHHS  CTPOCHHS ~ KPOBEHOCHOH  CHCTEMBI
MI03BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuusi.

Beinenenne y opranuzmoB. BelneneHue y pacreHuil. BeiieneHue 'y  JKMBOTHBIX.
CokpartutenbHble Bakyoiu. Opransl BblaeneHus. QuibTpanus, CeKpeuus U o0paTHoe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTENBHON cucTeMaMu. BblieneHue y Mo3BOHOYHBIX JKMBOTHBIX U uejioBeka. [loukw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3mMoB. Cropbl Oakrepuil u
LUCTHl IPOCTENIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa nmaccuBHOM u
XUMHUYECKOM 3a1IUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M HMX NpOU3BOJHBIE. 3ariura
opranu3sMa otT Oone3Heil. MMmmyHHas cuctema denoBeka. KieTouHbli M TymMOpasIbHBIN
UMMYHUTET. Bpoxn€HHBIN U proOpeTEHHBIN cienuPuueckuii UMMYHUTET. Teopus KJIOHaIbHO-
cenektuBHOoro ummyHnuteta (I1. Dpmux, @.M. beprer, C. Tonerasa). BocnanuTtenbHbie OTBETHI
opranu3MoB. Posb BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxkxumocts W perymsuusi y OpraHusMoB. Pa3apakuMocTh y OJHOKJIETOYHBIX
opranm3moB. Takcucel. PaznpaxxumocTe U perynsuust y pacTeHuil. PocToBble BemecTBa M HX
3Ha4YEHHE.

HepBHnas cucrema u pedriextopHas perynasuus y >KUBOTHbIX. HepBHas cucrema u eé
OT/eNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUs] HEPBHOM CUCTEMBI Y >KHUBOTHBIX. OTHEINbI
TOJIOBHOTO MO3ra HMO3BOHOYHBIX XUBOTHBIX. Peduekc u pednekropHas ayra. besycinoBHble U
YCIIOBHBIE pedIIeKCHI.

I'ymopanbpHas perynsuuss M SHIOKPHHHAsA CHCTEMa JXMBOTHBIX M 4eloBeka. JKenessl
SHJIOKPUHHOW CHCTEMBI W HMX TOpMOHBI. JlelicTBue ropMoOHOB. B3anMMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoranamo-runodusapHas cucteMa.

JleMoHCTpanuu:

[Toptper: U.I1. I1aBnos.

Tabmuupl n cxemsl: «OJHOKIETOYHbIE BOAOPOCIN», «MHOTIOKIETOUYHBIE BOJOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTEeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHME HaceKOMbIX», «TKaHM pacTeHMID,
«KopueBble cucremb», «Ctpoenue creOms», «CTpoeHHME JHMCTOBOM IUIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener 4venoBekay, «llumeBapurensHas cucrema», «KpoBeHOCHass cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurenpHas cucreMa», «DHIOKpUHHAs cucreMay», «CTpoeHHue MbInby, «MMyHUTETY,
«Kumeynononoctuele», «CxeMa nMuTaHUs pacTeHUN», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruips», «CTpoeHHE IUIaHapun», «BHyTpeHHee CTpOEHHE NI0KIIEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHas cucrema nruny, «HepBHas cuctema MIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pediekey.

OO6opynoBaHHe: CBETOBOW MUKPOCKOI, MHUKpOINpENnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpENnapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX, UTTIOKOXKUX, )KUBBIE
9K3EMIUIAPhl KOMHATHBIX pacTeHUuil, repOapuu pacTeHHH pa3HBIX OTIENIOB, BIAXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJI0BEKa,
o0opyJoBaHUEe JUId JAEMOHCTPALMM TOYBEHHOTO M BO3JIYLUIHOIO TMTaHHUS pAacTEeHHH,
pacuieryieHust Kpaxmana M OenKkoB 1MoJ jeiicTBueM (epMeHTOB, OOOpyIOBaHUE JUIA
JEMOHCTpPALMU OTBITOB IO U3MEPEHUIO KU3HEHHONW EMKOCTH JIETKHUX, MEXaHNU3Ma JbIXaTEIbHBIX
JBUKEHHM, MOJIENH F'OJIOBHOTO MO3Ta Pa3IN4HbIX KUBOTHBIX.

JlaGopatopHas pabota «/3yueHue TkaHel pacTeHHI».

JIaGopatopHas pabota «/3ydeHne TKaHel KUBOTHBIX).
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JlaboparopHas paboTa «/3yueHue opraHoB IIBETKOBOTO PACTECHUS.

Tema 10. PasmHOXkeHME U pa3BUTUE OPraHU3MOB.

@opMbl pa3sMHOMKEHHUSI OpPraHu3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) M IOJIOBOE.
Bupt 6ecnionioro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIALUS, (parMeHTaIHs], KIOHUPOBAHHE.

[lonoBoe pasmHokeHue. IlosnoBele kineTku, wim ramersl. Meio3. Craaun Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buonorndeckuii ¢MbICI MeH03a U IOJIOBOTO
nporecca. Meo3 ¥ ero MeCTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButue. ['ameroreHes y KUBOTHBIX. IlosloBbIE — Kemne3bl.
OOpazoBaHue W pa3BUTHE MOJIOBBIX KieTOK. Crepmartorene3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omo1I0TBOpEHNE U AMOPHUOHATBFHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OTIOAOTBOPEHUS:
Hapy)KHOe€, BHyTpeHHee. [lapTeHorenes.

NuuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHOJIOTHS — HAayKa O Pa3BUTHH
opranu3moB. Cranuu >MOpHOreHe3a >KMBOTHBIX (Ha mpumepe JsArymku). pobinenue. Turmsl
npo6senusi. Oco0eHHOCTH APOOIEHUS MIEKOTMTAIOUIUX. 3apO/IbIIIEBbIE JIUCTKU (TacTpyIsLus).
3aknagka OpraHoB M TKaHeM U3 3apoJbIIIeBBIX JIUCTKOB. B3anMHoe BiMsHHE dacTei
Pa3BUBAIOMIETOCS 3apojibliia (dMOpUOHATBHAS MHAYKIMSA). 3aKkjiajka IJlaHAa CTPOEHUS
KUBOTHOTO KaK pe3ylbTaT HEpPapXU4YeCKUX B3aMMOJEHCTBHM TeHOB. BimsHue Ha
SMOpPHOHAJIBHOE Pa3BUTHE PA3IMUHBIX (PaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pasButue xuBoTHBIX. [locTamMOpuoHanbHbll nepuoa. Ilpsmoe u HempsiMoe
pazButue. PaszButne ¢ Meramopdo30M Yy OECTO3BOHOYHBIX W TIO3BOHOYHBIX JKUBOTHBIX.
buonorudeckoe 3HaueHHE NMPSMOTO U HEMPSAMOIO Pa3BUTHA, UX PACIPOCTPAHECHUE B IIPHUPOJE.
Tunser pocra >XKMBOTHBIX. DaKTOpPBl pEryJsIIMA pPOCTa JKUBOTHBIX M 4YenoBeka. Craguu
MIOCTAMOPHOHAJIBHOTO Pa3BUTHUSA y KUBOTHBIX M 4YenoBeka. [lepuonpl oHTOreHe3a denoBeka.
Crapenue 1 cMepTh Kak OMOJIOTMUECKUE MTPOLIECCHI.

Pa3smHoxkeHue u pasButue pacrenuit. ['amerodur m cropodur. Meiio3 B KHM3HEHHOM
nukie pacrenuii. OOpa3oBaHuWe CrmoOp B Ipoiecce Melosa. ['‘aMeroreHes y pacTeHUH.
OmnonoTBOpEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. JIBOMHOE OILUIONOTBOPEHHUE Y
LIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHnu3MBI PETYIISLUN OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JleMoHCTpanuu:

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

TaGnuupel u cxemsl: «BereratuBHoe pasMHOXKeHUE», « THIBI OECHOJIOr0 Pa3MHOKEHUS,
«Pa3mMHOXeHHE XJIaMUIOMOHaAb», «Pa3sMHOXEHHME 53BrieHbl», «Pa3MHOXKEHUE TIHAPBIY,
«Meiio3», «Xpomocomsl», «I'amerorenes», «CTpoeHHE SHLEKIETKH U CIIEPMATO30UIa»,
«OCHOBHBIE cTaguM OHTOreHe3a», «lIpsamoe u Henpsmoe pas3BuTHe», «Pa3zBuTHE MaiCKOro
Kyka», «Pa3Butue capanum», «Pa3ButHe JArymkmn», «/{BoMHOE OIIOJOTBOPEHHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHHE CEMSH OJHOJOJBHBIX U JIBYAOJBHBIX pacTeHUui», «KM3HEHHBIN LMK
MOPCKOW  KamycTel», <«OKu3HEHHBIM LuKI Mxa», <OKW3HEHHBIH LMK IANOPOTHUKAY,
«OKW3HEHHBIN ITUKIT COCHBI».

OOGopynoBaHue:  CBETOBOM  MHKPOCKON,  MHKpOINpemaparbl  SHIEKIETOK U
CIIEPMAaTO30M10B, MOJEND «LIMKII pa3BUTHA JIATYILKI.

JlabopatopHass pabota «l3ydeHHe CTpOCHMs TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpEenapaTax».

IIpakTnyeckas paborta «BbIsBIEeHME NPU3HAKOB CXOJICTBA 3apOAbIIIEH MO3BOHOYHBIX
KUBOTHBIX».

JIaGopatopHas pabota «CTpoeHHEe OPraHOB Pa3MHOKEHHUS BBICIIMX PACTEHUI.

Tema 11. ['eneTnka — Hayka 0 HaCIEACTBEHHOCTH U N3MEHUYMBOCTH OPraHU3MOB.

HcTtopust craHOBIEHMS W pa3BUTHUA T'€HETUKW Kak Hayku. Paboter I'. Mengens,
I'. ne ®puza, T. Moprana. Poib OTeuecTBEHHBIX YUYEHBIX B pPa3BUTHU TE€HETHKH. PaboTbl
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H.K. KonbrioBa, H.U. BaBunora, A.H. benoszepckoro, I'.Jl. Kapneuenko, HO.A. @unumnyuenko,
H.B. Tumodeea-PecoBckoro.

OcCHOBHBIE T€HETUYECKUE TIOHATHS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI, aJIJICIbHBIC
TeHbl, aJbTEPHATUBHBIC NPHU3HAKH, JOMHUHAHTHBIH W PEIECCUBHBIA MPHU3HAK, TOMO3UTOTA,
TeTepO3UTOTa, YHCTas JIMHUS, THOPUABI, TeHOTHUIN, (eHoThurl. OCHOBHBIC METOIbl T'€HETHKH:
rHOPHUI0JIOTHUECKUH, TUTOJIOTHYECKHIA, MOJIEKYIISIPHO-T€HETHIECKHUH.

JlemoHCcTpanmu:

IToprpersr: I'. Mennens, I'. ne ®pus, T.Mopran, H.K. Konsnos, H.UW. BaBuios,
A.H. Benosepckuii, I'.JI. Kapnieuenko, F0.A. ®umunuenko, H.B. Tumodees-Pecorckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKNY, «CXEeMBI CKPEIUBAHUSD.

JlabopaTtopHnast pabota «Jlpo3oduiia kak 00bEKT TeHETUYECKUX UCCIICIOBAHHIN.

Tema 12. 3akoHOMEpPHOCTH HACIEACTBEHHOCTH.

Mounorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3akOH €IUHOOOpasus
rudpuaoB nepBoro nokoseHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3akoH
paciuenieHus npusHakon. [{utosornueckre 0CHOBBI MOHOTHOPUIHOTO CKpelnBanus. ['unoresa
YUCTOTHI TAMET.

AHamuzupyromee — ckpemuBaHue.  [IpoMeXyTOUHBIM ~ XapakTep  HacCJIEIOBAHMS.
Pacmienyienne npru3HaKoB MPU HETIOJTHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. TpeTwit 3akoH MeHaenss — 3aKOH HE3aBUCHUMOTO
HacJieJoBaHUs MpU3HaKoB. L{uTomornyeckre 0CHOBBI JUTHOPUIHOTO CKPEIIMBAHMUSL.

CuermienHoe  HacienoBaHue — mpu3HakoB.  Paboter  T. Moprana.  CuerieHHOe
Hacjae0BaHUE TEHOB, HApyLNIEHUWE CUEIUICHUS MEeXIy TeHaMu. XpOMOCOMHas TEOpHs
HAaCJIEACTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIA MEXaHU3M OIPEACIICHUS MoJjia. AyTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi M TreTeporaMeTHbId MOoJ. ['eHeTHYecKas CTPYKTypa IOJIOBBIX
xpoMocoM. HaciienoBanne Mpu3HaKoB, CLETIEHHBIX C ITOJIOM.

l'enotun kak nenoctHass cucreMa. [lnedoTponus — MHOKECTBEHHOE JCMCTBUE TEHa.
MHoXecTBeHHBIN ajuienn3M. B3auMmopeicTBUE HealleNbHbIX Te€HOB. KoMIuieMeHTapHOCTb.
Onucras. [lomumepusi.

['eHeTnyeckuil KOHTpPOJIb PpA3BUTHSA PACTEHHUW, JXKUBOTHBIX M UEJIOBEKa, a TaKXKe
(U3MOJOTrMYECKUX TPOLECCOB, TMOBEACHUA U KOTHUTUBHBIX (GyHKIM. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aHUMOJCHCTBHS «XO3MMH — MAapa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTn4eckue aceKThl KOHTPOJIA U U3MEHEHUsI HAcIeICTBEHHON nH(OopMaluy B
MMOKOJICHUSIX KIETOK U OPraHU3MOB.

JemoHcTpauu:

IToptpeTtsr: I'. Menaens, T. Mopras.

Tabmumbl u cxembl: «IlepBbiit 1 BTOpO#t 3akoHBI MeHuens», « Tperuit 3akoH MeHens»,
«AHanu3upymllee ckpenuBanue», «Henonnoe nomuarpoBanuey», «CUEMIEHHOE HACIEI0BaHUE
MIPU3HAKOB y Ap030duibl», «I'eHeTuka nonay, «Kapuotun yenosekay, «Kapuotun apo3oQuisi»,
«Kapuotun ntutib», «MHOXKECTBEHHBIN ajenn3M», «B3aumoaeiicTBrue reHoB.

O6opynoBaHue: MOJIENb ISl IEMOHCTPAIIMN 3aKOHOB €IMHOO0Opa3usi THOPUIOB MEPBOTO
MOKOJIEHUSI U PACLIEIJICHUs MPU3HAKOB, MOJENb JI1 JEMOHCTPAallMM 3aKOHA HE3aBHCHUMOTO
HacJeA0BaHUs NPU3HAKOB, MOJIENb JUIsl IEMOHCTPAIMU CLIETUVIEHHOTO HACJIeI0BAHUS ITPU3HAKOB,
CBETOBO MUKPOCKOII, MUKpoTipenapar: «/[pozodumnay.

[IpakTnueckas pabora «l3ydyeHue pe3ynbTaTOB MOHOTHOPUAHOTO CKpEIIMBAHHS Y
JPO30(QUITBI».

[Ipaktnueckas pabota «M3ydeHHe pe3ynbTaToOB TUTHOPUAHOTO CKpEIIMBAHHS Y
JPO30(QUITBI».

Tema 13. 3akoHOMEPHOCTH U3MEHUYUBOCTH.
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B3aumopelicTBre reHoTHNAa U cpeabl mpu GopMmupoBaHuH (eHotumna. M3MeHYHBOCTDH
npu3HakoB. KauecTBeHHBbIE M KOJWYECTBEHHbIE NpPHU3HAKU. BuUIbl  HU3MEHUYHMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHASI.

MomudukanronHass U3MEHYHBOCTh. Poib cpenbl B popmMupoBaHUM MOAH(PHKAITIOHHOM
n3MeHynBocTH. Hopma peaknuu mnpusHaka. BapuanlmoHHBIN psii ¥ BapuanMoHHAas KpuBas
(B. Noranncen). CoiicTBa MOAN(PUKAIIMOHHON N3MEHUNBOCTH.

l'enotunuueckass M3MeHYUMBOCTh. CBOWCTBA TEHOTUIIMYECKOW HM3MEHYUBOCTH. Bujbl
TCHOTUITMICCKOW M3MEHUMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMOuHaTuBHas M3MEHUYMBOCTh. Mel03 U TIOJIOBOM MPOIIECC — OCHOBA KOMOMHATHBHOM
M3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTU B CO3JIJAHUU F€HETUYECKOTO Pa3HOOOpa3us
B IIpe/ieiax OJIHOTO BUAA.

MyranronHasi U3MEHUYMBOCTh. BuUIbI MyTanuii: TEHHBIE, XPOMOCOMHBIE, T€HOMHEIE.
CrnoHTaHHbIE W WHAYIUPOBAHHBIC MyTalluu. SaepHble W NHUTOIIA3MATHUYECKHE MYTallUH.
ComMarnueckre M TOJOBbIe MyTanuu. [IpUYmHBI BOSHUKHOBEHHSI MyTaluid. MyTareHel U UX
BIIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKUX
psgoB B HaciencTtBeHHo wu3MenHunBoctu (H.M. BaBunoB). BHesnepHas H3MEHUYMBOCTh U
HACJIEICTBEHHOCTb.

JleMoHCTpanuu:

[Toptpersr: I'. ne ®pus, B. Moranncen, H.W. BaBunos.

Tabmuupr u cxembl: «Buabpl w3MeHUHMBOCTHY», «MoaudukarmoHHas H3MEHUYHUBOCTHY,
«KoMOUHATUBHAS  M3MEHYMBOCTLY, «Meiio3s», «OnI0A0TBOPEHUEY, «I'eHeTHUeCKHE
3a00J1€BaHMsI YeIOBEeKay, « BUbl MmyTammii.

O6opynoBaHue: >KMBble M repOapHble IK3EMIUISIPbl KOMHATHBIX PACTEHUN, PHUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMUYHBIMU BUJAMU U3MEHYHBOCTH.

JlaGopatopnas  pabora «lccinemoBaHue — 3aKOHOMEPHOCTEH  MOAU(PHUKAIIMOHHOMN
U3MEHYMBOCTH. [locTpoeHne BapHaIlMOHHOTO pAJia U BApUAITMOHHON KPHUBOII.

[TpakTrueckas padota «MyTaruu y 1po30¢uisl (Ha TOTOBBIX MHKpOIIpEnapaTax).

Tewma 14. ['eHeTrKa yenoBeka.

Kapuotun uvenmoBeka. MexayHaponHas MporpaMma HCCIEJI0BaHHUS I'€HOMa YeJIOBEKa.
MeTo1pl U3yueHUs] TEHETUKU 4YeJIOBEeKa: MeHeallorMYeCcKui, OIM3HEIOBbIN, IUTOreHETUYECKUH,
MOMYJIALMOHHO-CTATUCTUYECKUN, MOJIEKYIsIpHO-reHeTnYeckuil. COBpEMEHHOE OmIpe/eeHue
FE€HOTHUINA: IOJHOT€HOMHOE CEKBEHHPOBAHUE, N€HOTHIIMPOBAHHME, B TOM YHCIIE C IOMOLIBIO
[MI1P-ananu3a. HacneactBennble 3a00jeBaHMs 4YeloBeKka. | eHHbIE W XPOMOCOMHBIE OOJIE3HU
yenoBeka. boye3HH ¢ HacleACTBEHHOM MpeapacroioKEHHOCThIO. 3HAY€HUE METULUHCKOU
TeHETUKH B MPENOTBPALICHUH W JICYCHHUHM TE€HETHYeCKHX 3a0oJeBaHUll uenoBeka. Menuko-
TEHETUYECKOE KOHCYJIbTHUpOBaHHE. CTBOJIOBbIE KIIETKH. [IOHSATHE «rE€HETHYEeCKOro rpy3ay.
DTUYeCcKHUe acreKThl UCCIEA0BaHUN B 00JIaCTH peAAKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue GakTOphl MOBBIIIEHHOW YYBCTBUTEIBHOCTH 4eIOBEKa K (DHU3HUECKOMY U
XUMUYECKOMY 3arpsA3HEHUI0 OKpYyXarwlled cpeabl. l'eHeTnueckas MpeapacnooKeHHOCTh
YEJIOBEKa K MaTOJOTUSM.

JeMmoHcTpanmu:

Tabmuier u cxembl: «Kapuotun yenoBeka», «MeToapl U3y4eHHUsS] TEHETHKU 4YeJIOBEKay,
«['eneTnueckue 3a00eBaHUs YETIOBEKAY.

[IpakTuueckas pabota «CocTaBieHHE U aHAINU3 POJIOCIOBHOM.

Tema 15. Cenexuuns opraHu3MoB.

JlomecTukanusi M CeleKUus. 3apoKJEHUE CEelNeKUUU ¢ JAOMECTUKAIUHU. YUYEHHE
H.W. BaBunoBa o lLleHTpax HpPOMCXOXKIAECHUS M MHOT0O00paszus KyJIbTYpHBIX pacTeHuid. Poip
CEeJIEKIIMU B CO3JIaHUM COPTOB PACTeHU W MOpoj *KUBOTHbIX. CopT, mopoja, MTamMMm. 3aKOH
TOMOJIOTUYECKHUX PSIIOB B HacneACTBEHHOM u3MeHuuBoctd H.U. BaBuioBa, ero 3Hauenue aiis
CENIEKIIMOHHOM paboTHI.
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Metoapl  ceneKIMOHHOW  paboTel.  McKyccTBeHHBI  OTOOp:  MaccoBBI |
WHIUBUAYAIbHBIA. DTambl KOMOWHAIIMOHHOW celieKnuu. VIcnbITaHWe MpPOW3BOAUTENCH TIO
noToMcTBy. OTOOp MO TE€HOTUIy C TOMOIIbI OLEHKHM (eHOTUIIA MOTOMCTBA U OTOOp IO
FEHOTHUITY ¢ ToMoubto aHanu3a JIHK.

HckyccTBeHHBI MyTareHe3 KaK METOJ[ CEIICKIIMOHHOW paboThl. PaawmanuoHHBIA U
XAMUYECKUH MyTareHe3 KakK MCTOYHHK MYyTauud y KyJIbTYPHBIX (OpPM OpraHM3MOB.
Hcnonb3oBaHuEe TE€HOMHOTO pEAAKTHpOBaHUS U MeTojoB pekomOuHaHTHBIX JHK ans
IIOJIY4YEHUS UCXOTHOTO MaTeprasa AJis CEJICKIHH.

[lomyyenne monmruion0B. BHyTrpuBumoBas rtubpuamzanusa. bruskopoacTBeHHOE
CKpelllMBaHMe, WK UHOpUIuHT. HepoacTBeHHOe ckpeluBanue, win ayropuauur. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtganéHHas TUOpUIU3aLUsL.
[Ipeononenne Oecraonuss MEXBUAOBBIX THOpUIOB. JIOCTMXKEHHS CENEKIMU pPACTEHUH U
KUBOTHBIX.

CoxpaHeHHe U W3Y4YE€HHE T'€HETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHHUH U UX JUKUX
poanyeit uIsl Co3/1aHUsl HOBBIX COPTOB M THOPUIIOB CENbCKOXO3IHCTBEHHBIX KYIbTYP.

JleMoHCTpanuu:

[Toptpers: H.U. BaBunos, W.B. Muuypun, [I'./l. Kapneuenko, ILII JIykbsHeHko,
Bb.JI. Acraypos, H. bopnoyr, JI.K. benses.

Tabmuis! u cxeMbl: «L{eHTpbI TPOUCXOXKIEHUS U MHOT000pa3ust KYJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMYECKHMX PSJIOB B HACJIEACTBEHHON W3MEHUYUBOCTH», «METOIbl CENEKIHN»,
«Otnanénnas rubpunuzanus», «MyrareHes».

JlaGopaTopHast pabota «l3ydeHrne COpTOB KyJAbTYPHBIX PACTEHUU W TOPOJ JTOMAITHUX
YKUBOTHBIX».

JlabopaTtopHnas pabota «/3y4eHre METOI0B CEJIEKIINH PACTCHHII.

[IpakTrueckas padota «[IpuBHBKa pacTeHU».

Okckypeusi «OCHOBHBIE METOJBI M JOCTHKEHHS CEIEeKIMU PacTEeHUIl M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATENbHBINA Y4acTOK, B TEIJIMYHOE
XO03SIICTBO, B 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. buotexHonorust U CHHTETHYECKass OMOJIOTHUSI.

OOBbeKTbl, UCHOJb3yeMble B OHOTEXHOJOTHHM, — KIETOYHbIE W TKaHEBblE KYJIbTYPHI,
MUKpPOOPIraHU3Mbl, HUX XapaKTepUCTHKA. TpaauiuoHHas OHUOTEXHOJIOTHA: XjeOoreueHue,
MOJIy4eHUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJAEINE. Mukpoouonoruueckuii cunres. OObeKThI
MHUKpPOOHOIOrHUeCKUX TexHoaorui. [IpousBoacTBo Oenka, aMUHOKUCIOT U BUTAMHHOB.

Co3paHve TEXHOJOTMM M HMHCTPYMEHTOB  LIEJICHAIIPABIECHHOTO M3MEHEHHUS U
KOHCTPYMPOBAHMS T€HOMOB C LEJIbIO TOJYYE€HUS OPraHU3MOB M UX KOMIIOHEHTOB, COJEPKALINX
HE BCTpEUaroUIuecs B Mpupojie ONOCHHTETUYECKHE MTYTH.

Kiierounas unxenepus. Metoapl KyiabTypbl KJIETOK M TKaHEW PAaCTEHUH U >KMBOTHBIX.
Kpunobanku. Comarmyeckas rubpuau3anuss U comaTuyeckuil smOpuoreHes. Vcnosb3zoBaHue
rarjiouJIoOB B CENEKUMM pacTeHui. VICKyccTBEHHOE OIUIOJOTBOpEHUE. PekoHcTpyknus
AWLEKJIETOK ¥ KIIOHUPOBAaHUE )KMBOTHBIX. METO/1 TpaHCIIJIaHTALMHU AJIEP KIETOK.

XpoMOCOMHas U TeHHasl MH)XeHepHsl. VICKyCCTBEHHBINM CUHTE3 I'eHa U KOHCTPYHMPOBAaHUE
pexomOuHanTHBIX JIHK. JlocTikeHus M NepcreKTHBBl XPOMOCOMHON M T'€HHOM HHXEHEPHH.
DKOJIOTHYECKHE U 3THYECKHEe PoOIeMbl TeHHON MHKEHEPHH.

Menununckue  OuotexHonoruu. I[loctrenHomuas 1mdpoBas wmeaununa.  [II[P-
JIMarHocTHKa. MeTaOOJIOMHBIH aHalu3, TeHOLIEHTPUYECKUN aHaM3 MpoTeoMa ueloBeKa s
OLIEHKH COCTOSIHUS €ro 310p0oBbs. Vcronp30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-6uoumkeHepust A pa3paboTKU (yHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH COYeTaHHEM TEXHOJOTHMH TpPEXMEPHOTO OHONPHUHTHHIA U
ckadonanuHra Ui peleHns 3a1a4 NepcoHaAIN3UPOBAHHON METUIIMHBI.
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Co31aHne BEKTOPHBIX BAaKIMH C IIENBI0 O0ecredeHns: KOMOMHMPOBAHHOW 3allUTHl OT
Bo30yauteneit OPBU, ycraHoBieHue MOJIEKYISPHBIX MexaHH3MOB (yHkunoHupoBanus PHK-
COJIep’KallluX BUPYCOB, BBI3IBAIOIINX 0CO00 ONACHbIE 3a00JIE€BAaHMUS YEIOBEKA U AKUBOTHBIX.

JlemoHcTpanmu:

Tabmuuer w  cxembl: «lcmonp30BaHME MHUKPOOPTaHW3MOB B MPOMBIIUICHHOM
pou3BOACTBEY, «KierouHas umwkeHepus», «['eHHass HHKEHEPUS».

JlaboparopHas padota «3yueHne 0ObEKTOB OMOTEXHOIOTUM.

[Ipaktuyeckas padora «IlomydyeHre MOTOYHOKHUCIBIX TIPOITYKTOBY.

Okckypeust «BHOTEXHONOTHS — BaXKHEHIIIast TPOU3BOIUTENIFHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO)).

Conep:xanue o0yuyenus B 11 kiacce.

102 4, u3 HUX 8 Y — pe3epBHOE BpeMsI

Tema 1. 3apoxaeHue U pa3BUTHE YBOTIOIMOHHBIX TTPEICTABIICHUM B OUOJIOTHH.

OpomiormonHas Teopust Y. Jlapuna. Ilpeanochliku BO3HUKHOBEHMSI JAapBHUHU3MA.
JKusHb n HaydHas nestenbHOCTh Y. /lapBuHa.

JBuxymue cwibl sBosmonuu  BugoB 1o Y. JlapBuHy (BbICOKash MHTEHCHUBHOCTD
Pa3MHOEHHSI OPraHMW3MOB, HACJIEJICTBEHHAs HM3MEHYMBOCTh, OOprOa 3a CyIIEeCTBOBAaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cunrerndyeckoir Tteopuu sBomouun (CTD). HeittpansHas Teopus
sBosmonii. CoBpeMEHHAasl HBOJIIOLIMOHHAs OHOJOTUS. 3HAu€HHE 5SBOJIIOLMOHHON Teopuu B
(hopMHUPOBaHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMoHCTpanuu:

[Toptpetsr: Apuctotens, K. JIunnei, XK. Jlamapk, O. Cenr-Unep, XK. KioBbe, Y. JlapBuH,
C.C. Yerepukos, . 1. IlImaneraysen, /1. Xonnein, /I.K. benses.

Tabmuupt 1 cxemsl: «Cuctema xuBor npupozs! (mo K. Jlunauero)», «JlecTHua »KUBBIX
cymectB (o Jlamapky)», «MexaHusMm (GOpMHPOBAaHUS TPHUCIOCOOICHUNH y pacTeHUH |
KUBOTHBIX (Mo Jlamapky)», «Kapra-cxema mapmpyra myremectBus Y. Jlapsunay», «Haxomku
Y. Jlapuna», «Dopmbl 00pbOBI 3a cymecTBoBaHue», «llopoasl romyodeit», «MHoroobpasue
KYJIbTYpHBIX (popMm KamycThl», «[lopoasl JOMaIIHUX KMBOTHBIX», «CxeMa 00pa3oBaHus HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHOILIEHHUS IBIXKYLUIUX CHJI 3BOJIOUUN», «OCHOBHbBIE
MOJIOKEHUSI CHHTETUYECKOW TEOPHUH 3BOJIFOLIMI.

Tema 2. MUKpO3BOIIONHUS U €€ PE3YJIbTATHI.

[lonynauus kak sjeMeHTapHas eAauHula 3Bojouud. COBpEMEHHbIE METOJAbl OLIEHKH
TeHETHUYECKOTO pa3HO0Opa3us U CTPYKTYpbI nomysiuii. Fi3MeHnenne renooH1a nomyasuu Kak
3JIEMEHTapHOE HBOJIIOIIMOHHOE SBJICHHE. 3aKOH TIeHeTudyeckoro pasHoBecus JIx. Xapaw,
B. Baiin6epra.

DOnemeHTapHble (aKTOPbl (ABIKYIIME CHUJIbI) S3BOJIONMU. MyYTaIllMOHHBINA Ipolecc.
KomOunaTtuBHas u3MeH4UMBOCTh. Jlpeiid reHoB — ciydailHble HEHampaBlICHHbIE W3MEHEHUs
gacToT amnene B momynsuusax. Oddexr ocHoBarens. Murpaumu. W30nsmus mOMyasiuii:
reorpaduueckas (IpocTpaHCTBEHHAs), Onoorndyeckas (penpoayKTUBHAS).

EctecTBenHblil 0T60p — Hampaisttomuil (akTop 3BOTIONMHU. DPOPMBI €CTECTBEHHOTO
oTOopa: ABWXKYIIUH, CTaOMJIM3MPYIOIIMHA, pa3pblBatolInil (qu3pynTuBHBIA). IlonoBoit oTOOp.
Bo03HMKHOBEHME U HBOJIIOLNS COLIMATIBHOTO MOBEACHUS )KUBOTHBIX.

ITpucnoco6aeHHOCTh OPraHU3MOB KaK pe3yabTaT MHKPOABOJIONMU. BO3HMKHOBEHUE
npucrnocobaeHuit y opranuzmMoB. Apomopdo3sl u uanoaganrtanuu. Ilpumepsr npucnocoOnenuit
y OpraHum3MoB: Mopdonorndyeckue, (QpU3HOIOTHUYECKHE, OHOXMMHUYECKUE, MOBEICHUECKHE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u crpykrypa. BumooOpazoBaHHMe Kak pe3yiabTaT MUKPOAIBOJIOIHH.
W3onsaumss — kimrodeBoit (akrop BumooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHUs:
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ajuionatpudeckoe  (reorpauyeckoe), CHMIATPUUECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE)»
(monurionaM3anus, rudpuauzanus). JmuTeabHOCTh SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3msbl (GOPMUPOBAHUS OHOJIOTUIECKOTO pa3HOOOpa3usl.

Ponp »BosOLMOHHON OMOJIOTMM B pa3padOTKE HAYYHBIX METOJOB COXpaHEHUs
Oonopa3zHooOpazus. MUKPOIBOIIONUS W KOAIBOJIOIUS TAPa3HTOB M HX X035€B. MEXaHH3MBI
(dhopMHPOBaHHS YCTOWIHMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JlemoHCcTpanmu:

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

Tabmuuer u cxembl: «MyTallMOHHAs WM3MEHYHMBOCTHY, «llomyssimuoHHast CTpyKTypa
BUaa», «Cxema mposiBieHUs 3akoHa Xapau—BaiinOepra», «JIBHXKyllue CHIIBI DBOJIIOIIUN,
«OKOJIOTHYECKasT M30JISIUS TIOMYJISIIUI ceBaHCKOW (openn», «l'eorpaduueckas H30JSAIUSL
JMCTBEHHUIBI CHOMPCKOM M JIMCTBEHHHIIBI TAypCcKoit», «[lomynsainoHHbIE BOJHBI YUCIECHHOCTH
XUIIHUKOB M JKepTB», «(Cxema IeHCTBUS €CTeCTBEHHOro otbopay, «Dopmbl OopbOBI 3a
CYIIECTBOBAHHUEY, «MHaycTpraTbHBIN METAHU3M, «Kusble HACKOIIAEMBIEY,
«[ToxpoBUTENLCTBEHHAsT OKpacka >KHBOTHBIX», «llpemympexnaromas oOKpacka >XHBOTHBIXY,
«Dusnonoruyeckue agantauuny, «[IpucnocobieHHOCTh OPraHUu3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurtepun Buma», «Bunsl-noitnukn», «CTpykTypa Buga B mpupoae», «CrnocoObl
BUJI000pa3oBanusa», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHJBIIEH,
«DKO0JIOTUYECKOEe BHU000pa3oBaHue BUAOB cHUHHUL, «[lomummouasl pactenuit», «KamycTHo-
peneyHbId THOPUI.

ObopynoBanue: repOapuu pacTeHUN, KOJUICKIIMH HACEKOMBIX, Yydena NTHUIl U 3Bepel C
MpUMepaMy pa3IUYHbIX MPUCIIOCOONICHUH, Yydena NTHIl U 3Bepel pa3HbIX BUIOB, repdapuu
pacTeHui ONMM3KUX BUIOB, 00PA30BABIIMXCS PA3TUIHBIMH CIIOCOOAMH.

JlaGopaTtopHast pabota «BbIsiBIIeHHE H3MEHYHUBOCTH Y 0COOEH OJTHOTO BUIAY.

JlaGopatopnass pabota «[IpucmocoOieHuss OpraHW3MOB M WX OTHOCHUTEIIbHAS
11eTIECO00Pa3HOCThY.

JlaGopaTtopHnast pabota «CpaBHEHHE BUIOB IO MOP(OIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoJIIOLIUS U €€ pe3yJbTaThl.

Metonel  u3yueHuss MakposBoionuu. llameoHTonormueckue MeETOIbl  H3YyUCHHS
sBosronuu. [lepexonnbie Gopmbl U PUIIOTEHETUUECKHUE PSAAbl OPTaHU3MOB.

buoreorpaduueckue meroapl wuszydeHus osBomouud. CpaBHeHue Gaopsl U (payHbI
MaTepHUKOB 1 OCTpoBOB. broreorpaduueckue odnactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

OMOpPHUOJIOrMYECKHE U CPaBHUTEIbHO-MOP(OIOTHYECKHE METOAbl U3YyYEHUS IBOJIOIHH.
['eneTnyeckue MEXaHU3MBI HBOJIIOLMM OHTOTE€HE3a U TOSBJICHHS SBOJIOIHMOHHBIX HOBIIECTB.
['oMonornuHbie M aHaJOTHUYHBIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISPHO-
reHeTUYeCKue, OMOXMMHUYECKHE U  MaTeMaTU4YeCKHe METOAbl HM3YyYEHHUS  JBOJIIOLIUU.
I'omonoruunsie rersl. COBpeMEHHBIE METO/IbI IIOCTPOSHUS (PUIIOTEHETUYECKUX IEPEBBEB.

XPOMOCOMHBIE MYTAIIMH U SBOJIIOIHS T€HOMOB.

OOmue 3akoHOMepHOCTHM (mpaBmia) SBOMOIMH. HeoOpaTUMOCTh  HBOJIIOLIMU.
AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOLUH.

JeMmoHcTpanmu:

IToptpetsr: K.M. bap, A.O. Kosanesckuii, @. Mrosuiep, 3. ['ekkens.

TaOnuuel 1 cxeMbl: «DUIOTeHETUYECKUN Psifl JIOMIAIN», KAPXEONTEPUKCY, «3BEpO3yOble
auepel», «Crerouedansy, «Punnodurer», «CeMeHHble MAaNOpOTHUKWY», «buoreorpaduueckue
30HBI 3emun», «Jlpelip koHTHHEHTOBY, «PemukThl», «HauanpHble cTaguu SMOPHOHAIBHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTHYHBIE M  AHAJIOTUYHBIE  OPraHb»,
«PynumeHTb», «ATaBU3MBI), «XpOMOCOMHBIE HAa0OpHI YellOBEKa W HIMMIIaH3e», «lJIaBHbBIE
HampaBJIeHUs BOTOIMMNY, «OO0IIKe 3aKOHOMEPHOCTH 3BOJTIOLIUN.
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OObopynoBaHue: KOJUICKIUH, repOapuu, MYISDKM HCKOTAEMbIX OCTAaTKOB OpPraHM3MOB,
MYJSDKH TOMOJIOTMYHBIX, AHAJIOTHUYHBIX, PYJUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. IIpoucxosxieHue U pa3BUTHE )KU3HU Ha 3eMJIE.

HayuHnple rumores3bl NpPOUCXOKJEHUS KU3HU Ha 3emuie. AOHMOTreHe3 M NaHCHEpMUs.
JloHayuHble TPEICTABJICHUS O 3apOXKIECHUM XKU3HU (KpealuoHW3M). ['Mmore3a mOCTOSIHHOTO
camo03aposKJIeHUs KU3HU U e€ onpoBepkeHue onbitamu @. Peau, JI. Cnamutanuanmy, JI. [lactepa.
[TpoucxosxaeHne >KU3HA U aCTPOOHUOIIOTHSI.

OcHoBHbIE 3Tanbl HeopraHuyeckoil sBosmouuu. [lnanerapHas (reosnoruueckas)
IBOJIIONMS. XHUMHYECKas »HBOJIOLUUSA. AOHOTEeHHBIM CHHTE3 OpraHWYeCKUX BEIIeCTB U3
Heoprannuecknx. Ompir C. Mmmnepa u I'. FOpu. OOpa3oBanue moauMepoB U3 MOHOMEPOB.
KoanepBatnas runoteza A.UM. Onapuna, rumote3a mnepBuuHoro OynboHa J[. XongeitHa,
reHerudeckas runotesa ['. Ménnepa. Puboszumsl (T. Uek) u runoreza «mupa PHK» V. I'mnGepra.
®opmupoBaHue MEMOpaH U BOSHUKHOBEHHE TPOTOKIIETKH.

Uctopus 3emumn u wmetonasl e€ wusyudeHus. lckomaemble opraHuyeckue OCTaTKH.
I'eoxpononoruss u e€ Meronpl. OTHOcuTenbHass U aOCOJIOTHAsT  TEOXPOHOJIOTHS.
['eoxpoHonoruyeckast mKana: 30Hbl, 3pbl, EPUOJIBI, FTOXH.

Havanphbie aTanbl oprannyeckoil sBostonun. [losBieHre 1 3BOTIONUS MEPBBIX KIETOK.
Oomronus Metabonusma. Bo3HukHOBeHue mnepBbix 3kocucTeM. COBpeMEHHblE MHKPOOHbBIE
OMOMIEHKM KaK aHajor mnepBbix Ha 3emiie coobmectB. CrpomaronmuThl. [IpokapuoTbl u
3yKapuOTBHI.

[TpoucxoxaeHue sykapuoT (CHMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOXKICHUE BUPYCOB.
[IpoucxoxneHue MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpYyMII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl ABOJIONUHA BBICIIUX pacTeHui. OCHOBHBIE apoMOp(dO3bl pacTeHHUH.
Brixon pacrenuii Ha cymy. IlosiBieHne CHoOpoOBBIX pPacTeHWd M 3aBOCBAHWE HMU CYIIH.
Cemennbie pacteHus. [IpoucxoxaeHue BETKOBBIX PAaCTCHUH.

OcHOBHBIE ATambl ABOJIOLUU KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIGHHE COBPEMEHHBIX TUIOB. [lepBbie XOpa0BHIC
KUBOTHBIC. JKU3Hb B BOJE. DBOJIOIKUS MMO3BOHOYHBIX. [Iponcxoxaenne aMmpuOnii ¥ penTHIINMA.
[Ipoucxoxnenne miexkonurammux u ntul. [lpunuoun kimodyeBoro apomopdosza. OcBoenue
0€CII03BOHOYHBIMH U MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3zButue >xu3Hu Ha 3emje MO 3paM M NEPUOJAM: apxei, MpPOTEpPO30H, Maleo30M,
Me3030H, KaifHo30ii. O0I1as XxapakTepuCTHKa KJIuMaTa U reoJioThdeckux mnpoueccoB. [losBnenue
U paclBeT XapaKTEPHBIX OPTaHU3MOB. YTJI€0O0pa30BaHUE: €ro YCIOBUS U BIUSHUE HA Ta30BBIN
cocTaB aTMOC(]epHl.

MaccoBble BBIMUPaHHUSI — 3KOJOTUYECKHE KPHU3UChl mponuioro. Ilpuunnbl u cnencteus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIH 3KOJIOTHYECKUN Kpu3HC, ero ocoOeHHocTu. I[Ipobnema
coXpaHeHus1 6rnopa3zHooOpasus Ha 3emiie.

CoBpemeHHas cucTeMa opranuyeckoro mupa. [IpuHnumel knaccudukanuu OpraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JemoHcTpanuu:

[Hoptpersr: @. Pequ, JI. Cnannanuanu, JI [lactep, W.M. Meunuko, A.WU. OnapuH,
. Xongenn, I'. Ménnep, C. Mumnep, I'. IOpn.

Tabmuist u cxemsl: «CxeMma ombita . Peqny», «Cxema omsita JI. [lacTepa mo u3ydyeHuro
camo3apoxJieHus xu3Hu», «Cxema ombita C. Mumiepa, I'. FOpu», «Otansl HeopraHudeckoin
3BOJIIOLUNY, «['eoXxpoHosiorrueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLUN,
«CxemMa o00pazoBaHus JYyKapuUOT MyTéM cuMOMoreHeza», «Cucrema >KHUBOW MPHUPOJIBIY,
«Ctpoenne Bupyca», «Apomopdosbl pacteHuil», «PurHOPUTEY, «OTHOKIETOUHBIE
BOJIOpOCHN», «MHOIOKJIETOUHbIE BOJOpocHny, «Mxuy», «llanopoTHuku», «l'onoceMeHHbIE
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pactenus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS SKMBOTHOTO MHUDPay,
«Apomopho3bl  KHBOTHBIX», «lIpocreiimmey», «Kumeunononoctaeiey, «Ilnockue uepsm»,
«YneHucToHorue, «PEIOEDY, «3eMHOBOHEICY, «IIpecmbikaromuecs», «lItunp,
«Mnekonuraroniuey, «Pa3BuTue JKM3HM B apxeuckoud oape», «PasBurHe KU3HM B
MPOTEPO30MCKON 3pe», «Pa3BuThe KU3HM B MAJICO30MCKOW 3pe», «Pa3BUTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTve XKU3HU B KalHO30MCKOMl 23pey», «CoBpeMeHHas cucrema
OpPraHUYECKOT0 MUPa».

OGopynoBanue: repOapuu PACTEHHM PA3IUYHBIX OTICJIOB, KOJUICKIIUA HAaCEKOMBIX,
BJIQ)KHBIE IpEnaparbl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUU HWIJIOKOXKHMX, CKEJEThI
MMO3BOHOYHBIX >KMBOTHBIX, Yydeja NTHUIl M 3BEpel, KOJUIEKIMH OKAaMEHEJIOCTEeH, MOJIEe3HBIX
HCKOIIAE€MBbIX, MYJISKA OPraHUYECKHUX OCTaTKOB OPraHU3MOB.

BupryansHas nabopatopHast pabota «MojenupoBanue omnbiToB Mumiepa—tOpu mo
M3Y4YEHHUI0 a0MOTEHHOTO CUHTE3a OPraHWYECKUX COCIMHEHUI B IIEPBUYHOMN aTMOChEpe».

Jlabopatopnast pabora «l3ydeHwe W OMHUCaHHE WCKOMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOB.

[IpakTnueckas padota «/3ydeHne ocoOeHHOCTEN CTPOEHUS PAaCTEHHM Pa3HbIX OTIEIOBY.

[IpakTnueckas padota «/3ydeHre ocoOEHHOCTEN CTPOEHUS TTO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4ea0BeKa — aHTPOIIOTEHES.

Pa3nensl u 3agaun aHTPONOJIOTHU. MeTOo/1bI AaHTPOIOJIOTUH.

CraHoBJeHHE TNpEACTaBIEHUN O MPOUCXOXKJIECHUU dYelloBeKa. PenurnosHele BO33peHUS.
CoBpeMeHHbIE HayYHbIE TEOPHUH.

CxoznctBo  4yenmoBeka € KMBOTHBIMH.  (CHCTEMaTHYECKOE IIOJIOKEHUE  YEJIOBEKa.
CBuzerenbcTBa CXOJCTBAa 4YeJNOBEKa C JKUBOTHBIMHM: CpPaBHUTEIBHO-MOP(OIOrHUECKUE,
sMOpHoJIoTHYECKUE, (DU3HOJIOro-OMOXUMHUYECKHe, TMoBeAeHYecKkue. OTiIMuus YenoBeKa OT
XKUBOTHBIX. [IpsIMOX0k/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE roJOBHOIO
MO3ra ¥ BTOPO CUTHAJIBbHON CUCTEMBI.

JBwxkymue cuibl  ((pakToOpbl)  AHTPOIOTEHE3a:  OMOJIOTMYECKHE,  COIUAIbHBIE.
CooTHouieHne OMOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaAMM aHTpoIIOreHe3a. PaHHue yenoBekooOpa3Hbie 00e3bsiHbI (IPOKOHCYJIbI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOpa3HbIX 00€3bsiH U JH0JIei. ABCTPATONUTEKU —
JIBYHOTHE TMPEIKHU Jtoaei. YeloBeK ymenblil, MmepBble M3rOTOBJIEHUS OpyAuid Tpyaa. YenoBek
MPSMOXOIAIIMNA M TIEPBBIA BBIXOJ JItojaeH 3a mpenenbl Adpuku. YenoBek renenboeprckuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKHi
KaK BHJI JIIOJEH XOJOJHOTO KiIMMarta. YeloBeK pa3yMHbIH COBPEMEHHOIO THIIA, JIEHHCOBCKUMI
YeN0BeK, 0OCBOCHNE KOHTMHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u maaeoreHOMHKa.

DBOJIOLUS COBPEMEHHOI0 4YelioBeka. EcTecTBeHHBIM OTOOp B MOMNSALHMAX YeIOBEKa.
MyranuonHslii nponiecc U nomumophusm. [lomymnsaioHHbIe BOIHBI, Apeii( reHoB, MUTpaUs U
«3(hdexT ocHOBATENA» B MOMYJIAUIX COBPEMEHHOTO YETIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bonbume pacel: eBporneouaHas (eBpaszuiickas),
aBCTpaJIO-HErpoMIHas (IKBATOpUANIbHAS), MOHIOJIOMIHAS (a3MaTCKO-aMepHuKaHcKasi). Bpems u
IIyTH pacCeJIeHUus 4YeloBeka 1o IaHere. EauHCTBO wenoBedeckux pac. Hayunas
HECOCTOATENBHOCTh  pacu3Ma. [IpUCIOCOONIEHHOCTh 4YeJoBeKa K  pPa3HbIM  YCIOBUSM
OKpyXarolel cpeapl. BnusHue reorpaduueckoit cpeasl u aperida reHoB Ha Mopdosioruio U
(GU3MOJIOTHIO YeloBeKa.

MexXIUCUUIUIMHAPHbIE METOAbl B (HU3MYecKOi (OMOJIOTHYECKO) aHTPOMOJIOTHH.
OBOJIIOLIMOHHAA ~ AaHTPOIIOJIOTHS M MAJCOAHTPOIOJIOTHSI  YEJIOBEUECKUX  MOIYJISALUI.
buocounaneHple  uccienoBaHMS — NPUPOABI  yenoBeka.  MccienoBaHue — KOIBOJIIOLUU
OMOJIOTUYECKOTO U COLIMANIBHOTO B YEJIOBEKE.

JleMoHCTpanuu:

IHoprpersr: Y. dapsun, JI. Jluku, 5.41. Porunckuii, M.M. I'epacumos.
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Tabmumer u  cxembl: «MeToapl  aHTPOMOJIOTUNY», «['OJOBHOW MO3T YeIOBEKay,
«YenoBekooOpa3Hble 00€3bsHB), «CKENIeT 4elnoBeKa M CKeJeT IMMMIaH3e», «PyauMeHTsl u
aTaBU3Mbl», «JIBIDKYyIlME CHUJIBI aQHTPOIOIEHE3a», «OBOJIIOLMOHHOE JpPEBO YEJIOBEKa»,
«ABcTpasonurek», «Henoek ymensiin», «HemoBek npsIMOXOIAIMiy, «/ e HUCOBCKUN YEI0BEK»
«Heanpepranbipl», «KpomanboHibl», «l[Ipeaku dvemoBeka», «ITallbl 3BOJIIOIUU YEIOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTEH, IPeAMETOB MaTEPUATIbHON KYJIbTYPhI MPEIKOB
genmoBeka, penponyknuu (doTtorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKIMU
CIO’KETaMH TPOUCXOKICHUS YeJoBeKa, poTorpaduu HaX0JI0K MCKOMAEMBIX OCTATKOB YeJIOBEKa,
CKEJIeT YeJIOBEeKa, MOJIeb uYeperna 4elloBeKa W ueperna IIMMIaH3€, MOJENb KHCTH YeloBeKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEIOBEKa.

JlabopatopHast pabota «M3ydeHHMe OCOOEHHOCTEH CTpOEHHS CKelleTa YeJIOBEKa,
CBSI3aHHBIX C MPSIMOXOXKICHUEM.

[IpakTnueckas padora «/3ydeHne SKOJI0rH4eCKUX aJanTalui YeI0BEKay.

Tema 6. Dxonorust — Hayka O B3aMMOOTHOIIEHUSAX OPraHW3MOB M HAJO0PraHU3MEHHBIX
CHCTEM C OKPYKaIOIIEH Cpesoi.

3apoxxeHue W pa3BuTHe OdKosorud B Tpynax A. ['ymbonbara, K.®. Pynbe,
H.A. Cesepruona, 3J. I'ekkens, A. Tencnu, B.H. Cykauépa. Pazgensl u 3amaun skosnorun. CBs3b
9KOJIOTHH C APYTUMU HayKaMHU.

Mertonpl sxonoruu. IloneBsie HaOMIOACHNUS. DKCIEPUMEHTHI B SKOJIOTHU: MPUPOIHBIE U
naboparopHbie. MojenupoBaHue B 3K0JOTHU. MOHUTOPUHT OKpYXKaloUle cpelbl: JTOKaIbHBIH,
pPErHOHAIBHBIN U TJI0OATbHBIN.

3HaUYECHHE SKOJIOTMYECKUX 3HAHWUW JUIS YeJIOBEKa. DKOJOTMYECKOE€ MHUPOBO33PEHHE Kak
OCHOBA CBA3€H YeNOBEUeCTBA C MOpUPOJoN. DOPMUPOBAHHE HKOJOTHMUYECKOW KYJIbTYPHl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JleMoHCTpanuu:

[Toptpersr:  A. I'ym6onpar, K.®. Pynse, H.A. CeBeprioB, 3. I'ekkens, A. Tencnu,
B.H. Cykau¢s.

Tabmuipst u cxembl: «Paznensl sxonorun», «Meroabl 3koJorum», «Cxema MOHUTOPHUHTA
OKPYXaIOILEn Cpeabl».

JlaboparopHas paboTa «/3yueHue MeTo10B 3KOJIOTHUECKUX UCCIET0BAHUN.

Tema 7. Opranusmel U cpena OOUTaHUS.

Okonoruueckre (GakToppl W 3aKOHOMEpHOCTH ux JgeiictBus. Kiaccuduxarms
JKOJIOTHUECKUX  (akTopoB:  abumoTHyecKue, OWOTHYECKHEe, aHTpornoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUSL 3KoJorndeckux ¢akropoB. [IpaBuno munumyma (K. Lmnpenrens,
1O. JInbux). TonepaHTHOCTb. DBPUOHOHTHBIE U CTEHOOUOHTHBIE OPTaHU3MBI.

Abuotuueckue pakropbl. CBeT Kak 3kojorudeckuii ¢pakrop. JleiicTBue pa3HbIX y4aCTKOB
COJIHEUHOT'O CIIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHUE TPYIIBI PACTEHUH U KUBOTHBIX I10
OTHOLLIEHHUIO K cBeTy. CUTHaJIbHAs poib cBeTa. DOoTonepruoan3m.

Temnepatypa kak skonoruueckuil ¢axrtop. [lelicTBue Temmeparypbl Ha OpPraHU3MBL
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxnocTh kak skosnoruueckuit dakrtop. [IpucnocobmeHnss pacTeHH K MOACpKAHUIO
BogHoro Oamanca. Knaccudukanus pacTeHuid 1Mo OTHOIIEHHIO K Boje. llpucnocoOnenus
KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHHs OPraHW3MOB: BOJHAs, HA3€MHO-BO3MYIIIHAsA, MOYBEHHAs, TIyOMHHAs
MOAMOYBEHHASI, BHYTPUOPTaHW3MEHHAas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opraan3MoB. [IpucnocobaeHuss OpraHu3MoB K )KU3HU B Pa3HBIX cpeaax.

buonornueckue putmbl. BHeumiHue u BHyTpeHHHE pUTMbI. CyTOUHBIE M TOJIUYHBIC
putMbL [IprcnocoO0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHH KU3HU.
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XKuznennsie ¢popmbl oprann3moB. [lonarue o xuzneHHoi (opme. XKXusHeHHbIe POPMBI
pacTeHui: AepeBbsi, KYCTApHUKH, KYCTAPHUYKH, MHOTOJICTHUE TpaBbl, OJHOJETHUE TpPAaBBI.
XKuznennele QGOpPMBI JKUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpoOMOHTHL. OCcoOeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne ¢akropel. Buasl OHMOTHYECKHMX  B3aWMOJICHCTBUH:  KOHKYPCHIIWS,
XAITHAYECTBO, CUMOMO3 1 ero ¢opmel. [lapa3utusm, Koomeparys, MyTyaan3M, KOMMEHCAIN3M
(KBapTUPAaHTCTBO, HaxyeOHWYecTBO). Herpoduyeckue  B3ammomelcTBUS  (TONMHUYECKHE,
dopuueckue, ¢pabpuueckue). 3HaueHHE OMOTHYECKUX B3aUMOJICHCTBHUN Ui CYHIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [[pyuHIUN KOHKYPEHTHOIO UCKIIIOUEHUSI.

JleMoHCTpanuu:

Tabmuibl 1 cxeMbl: «IKoJorudeckue HakTopb», «CBETOBON CHEKTP», «IKOJOTUUECKHUE
TPYIIBI dKUBOTHBIX 10 OTHOIICHHUIO K CBETY», « TeIIOKPOBHBIC )KUBOTHBIEY, «XOJIOJHOKPOBHbBIE
XKUBOTHbIEY», «DU3MOJIOTUYECKUE aJaNTalluyd >KUBOTHBIX», «Cpeapl OOMTaHMSI OpraHU3MOBY,
«buonornyeckue putMe», «Knu3HeHHble GopMbl pacTeHHI», «Kru3HeHHbIE (HOPMBI )KUBOTHBIX,
«JKocHucTeEMa MIMPOKOJIUCTBEHHOTO Jieca», «DKOCHCTeMa XBOMHOro ecay, «llemu nuranusy,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

Ob6opynoBanue: repOapud pacTeHUHW U IKUBOTHBIX, MPUCHOCOOJIEHHBIX K BIUSHHUIO
pPa3IUYHBIX  JKOJIOTHYECKUX  (PaKTOpOB, TepOapum CBETOJMIOOMBBIX, TEHETIOOWBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHusi, repOapuM U KOJUIEKIIMHM TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30yCTONYMBBIX
pacTeHMii, 4Yydena NTUL M 3Bepei, repOdapuu pacTeHUH, OTHOCSIIUXCS K TUTrpoduram,
KcepouTtam, Me30(pUTaM, KOMHATHBIE PACTEHUS [aHHBIX TPYII, KOJUIEKIUU KUBOTHBIX,
oOWTAIONINX B pa3HbIX cpefax, repOapuy M KOJUIEKLIMU PACTEHUI U JKUBOTHBIX, 00JIaJarolIuX
YepTaMu MPHUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCJIOBUHM JKHU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH U JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMHM >KHUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHBIX OMOTUYECKUX B3aMMOACHCTBUSIX.

JlaGopaTtopHnast pabota «BpIsiBIIeHHE TPUCTIOCOOIEHUN OPraHU3MOB K BIUSIHUIO CBETa».

JlaGoparopHas pabGoTta «BbIsgBiIeHHE NPUCIIOCOOIIEHUN OPraHu3MOB K BIUSHHUIO
TEMIIEPATYPbI».

JlaGoparopHas paboTa «AHAaToMUYecKHe OCOOEHHOCTH pPACTEHHUH M3 pPa3HBIX MECT
oOUTaHUDY.

Tema 8. Dk00THS BUOB U MOIMYJISIUAMN.

DKOJIOTHYECKHE XapaKTepUCTUKH momyisiiuu. [lomymsiius kak Ouosiornyeckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢u3nyecKux OaphepoB U OCOOEHHOCTEH OHOJIOTMU BUIOB B
(hopMHUpOBaHHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI MOMysuii. OCHOBHBIE TOKA3aTEIH MOMYJISIINN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAsl M IOJIOBasi CTPYKTYypa, POKIAEMOCTh, HMPHUPOCT, TEMI
pocTa, CMEPTHOCTb, MUTPALIUSL.

DKoJloruyeckas CTpykTypa nomyiauud. OLeHKa YUCIEHHOCTH nonyiasauuu. JluHamuka
MONYJSALMY U €€ peryisauus. buotndyeckuil moTeHuuan nonyasiuuu. MoaenanpoBaHue TUHAMUKA
nonynsauud. KpuBbsle pocrta uuciaeHHoCTH mnonyiasuuu. Kpuble BbDKHMBaHMS. Perymsmus
YUCIEHHOCTH TMOMYNALMA: poib (AKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
DKonoruveckue crpareruu BuaoB (r- u K-ctparerun).

[lonsitue 06 HsKojoruueckod Huie Buia. MectooOuTanue. MHOromepHas MoOJENb
skoJsiornyeckot Humum J[.M. XatunHcona. Pasmepsl skonornueckod HuIM. [loTeHumanbHas u
peann30BaHHAs HUILIU.

Bun xak cucrema nomynsuuid. Apeansl BUJIOB. BBl M HMX KU3HEHHbIE CTpPATErHH.
DKOJIOTUYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEACHHUS W MUrpaluil JKUBOTHBIX. buosiornueckue WHBa3uu
YyXKE€POJHBIX BUOB.

JleMoHCTpanuu:
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IToptper: .M. XaT4nHCOH.

TaGnurer u CXEMBI: «OKOJIOTUYECKUE XapaKTEPUCTUKH OIS,
«[IpocTpaHcTBEeHHass CTpyKTypa mnonmyiasiuu», «Bo3pacTHele nHUpaMuibpl HOMYJIALUNY,
«CKOpOCTh ~ 3acelieHHs IOBEPXHOCTH 3€MJIM  pa3JIMYHbIMU  opraHusmammu», «Mojenb
skoJiornyeckoit Humu .M. XarunHcoHay.

O6opynoBanue: repOapuu paCTeHUM, KOJUICKIIUN KUBOTHBIX.

JlaboparopHas padota «IIpucrmocoOeHns ceMsiH PaCTCHUI K PACCEIICHHUIOY.

Tema 9. Oxonorus cooOmecTB. DKOJOTUUECKHE CUCTEMBI.

CoobmectBa oprann3MoB. brorieHo3 u ero crpykrypa. CBsi3u MEXIy OpraHM3MaMmu B
OuoLeHo3e.

Okocucrema kak oTkpbiTas cucrema (A.Jl. Tencnu). DyHkumoHanbHble OJIOKU
OpraHU3MOB B SKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTBI, peAyLEeHThl. Tpoduyeckue ypOBHH.
Tpoduueckue nenu u ceru. Abnornyeckue 0y0ku 3kocucteM. [10UBBI U MBI B 9KOCHCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM »SKOCUCTEMBbl. buomacca u mpoaykuus. OKOJIOTUYECKUE
MMpaMU/Ibl Yncel, OMOMAacChl U SHEPTHH.

HampaBieHHble 3aKkOHOMEpHBIE CMEHBI COOOLIECTB — cykueccuu. IlepBuuHble Hu
BTOPUYHBIE CYKIIECCHM M WX MPUYUHBL. AHTPOIOI€HHbIE BO3JEHCTBUS HAa CYKIIECCHU.
KnumakcHoe coobmectBo. buopasnooOpasue M MOJHOTAa KpPyroBOpOTa BEIIECTB — OCHOBA
YCTOMYHMBOCTH COOOIIECTB.

[IpupoHbIE S5KOCUCTEMBI.

AHTpOTIOTEHHBIE JKOCUCTEMBI. ATrposkocucTteMa. ArpoieHo3. Pazmuuusa wmexay
AQHTPONOTEHHBIMU U MPUPOTHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['oposickas diopa u dayHa.
CunanTponu3amusi TOpoJCKoi (¢ayHbl. buomormyeckoe W  XO3MWCTBEHHOE 3HAYCHUE
arpo3’KoCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aMMOJICUCTBUH  OpraHU3MOB B
skocuctemax. IlepeHoc sHepruu U BELIECTB MEXKIY CMEXKHBIMH 3KOCHCTEMaMH. Y CTONYHUBOCTh
OpraHU3MOB, TMOMYJSIIMMA © HKOCHUCTEM B YCIOBHUSX €CTECTBEHHBIX W aHTPONOTECHHBIX
BO3ICUCTBUI.

MeTo10510rMsi MOHUTOPUHTA €CTECTBEHHBIX U AHTPOTIOT€HHBIX AKOCHCTEM.

JleMoHCTpanuu:

[Toptper: A.J. Tencnu.

Tabmuie! u cxembl: «CTpykTypa OHOLIEHO03a», « IKOCHCTEMA IIMPOKOIUCTBEHHOTO JIEcay,
«JKocHucTeMa XBOWHOTO Jiecay, «DyHKIMOHAIBHBIE TPYIIbl OPraHU3MOB B SKOCHCTEMEY,
«Kpyroeopor BemectB B d3kocucremey, «llemum mnuTtanus (mactOuIIHAsA, ACTPUTHAS)»,
«DKOJIOTHYECKasi TUPAMHUJIA YUCeID», « IKOJOTHUECKas MupamMuaa 6uoMacchl», « IKOIOrHIecKas
nupamuaa sHeprumy», «OOpasoBanue Oonorta», «llepBuunas cykueccus», «BocctanoBnenue
Jeca Iocie moxapa», «IKocucTemMa 03epa», «ArpoleHo3», «KpyroBopoT BeliecTB M MOTOK
SHEPruu B arporeHosey, «I[Ipumepsl ypOoskocucTemy.

Ob6opynoBaHue: repOapuu pacTeHUH, KOJUIEKLIMH HACEKOMBIX, dydesla NTHIl U 3BepeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTEHUH, aKBapUYM KaK MOJIENIb SKOCHCTEMBI.

[IpakTuyeckas pabota «M3ydyeHue u onucanue ypo0IKOCUCTEMBI».

JlaGopatopHas pabota «/3ydeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YIEHUCTOHOTHX B
Pa3HBIX DKOCUCTEMAX).

OKcKypeusi « DKCKypeusi B TUITMYHBIA OuoreoneHo3 (B 1yOpaBy, Oepe3HsK, €1bHHK, Ha
CYXOJOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

DKcKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SIMCTBO)».

Tema 10. buocdepa — rnmobanpHas s3kocHcTEMA.



21

buocdepa — obmiermanerapHas o6osiouka 3emMiid, TIe CYIIECTBYET HIIM CYIIECTBOBAJIA
*u3Hb. Pa3zBuTHe npencrasienuii o buochepe B Tpynax J. 3rocca. Yuenue B.U. Bepuaackoro o
ounocdepe. Obmactu 6nocdepsr u e€ cocran. JKuBoe BeniecTBo OHOCHEPhI U €ro PyHKIIHH.

3aKOHOMEPHOCTH CYIeCTBOBaHUs Onocdepbl. OcobeHHOCTH OHOCHEPHI KaK IiI00abHON
sKocucTeMbl. JluHamMuyeckoe paBHOBecnme B Onocdepe. KpyroBopoTel Bemects u
OMOTreOXMMHUYECKHE UKIIBI (YIIIepoia, a30Ta). PUTMHYHOCTE siBIICHUI B Onocdepe.

3onanbHOCTh OMochepsnl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYH/pA, XBOIHBIE
Jeca, CMEIIaHHbIE W IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHbI, ITYCThIHH, TPOTIMUYECKHE Jieca,
BBICOKOTOpBs. KilmMaT, pacTUTENbHBIN U )KUBOTHBIH MUP OHOMOB CYIIIH.

Crpykrypa # (QYHKIMS SKMBBIX CHCTEM, OIIEHKA WX PECYPCHOTO TIOTCHIHANa |
ouochepHbIX PYHKINH.

JleMoHCTpanmu:

[optpersi: B.W. Bepnanckuii, 9. 3rocc.

Tabmuusl u cxemsl: «l'eocthepsr 3emum», «KpyroBopot azota B mpupoae», «Kpyrosopot
yriaepoja B npupoze», «KpyrosopoT kuciopoaa B npupone», «KpyroBopoT BoJbsl B IPUPOJIEN,
«OcHOBHBIE OuOMBI cymm», «Knmumarnaeckue mosica 3emmm», «TyHapa», «Taiiray,
«C™memanubii - jec», «lllupoxomuctBeHubii  jecy, «Crenby, «CaBaHHay, «IlycThIHSY,
«Tponmuecknii mecy.

O6opynoBanue: repbapuu paCTeHU pa3HBIX OMOMOB, KOJUICKITUU )KUBOTHBIX.

Tema 11. YenoBek u okpyxaromas cpena.

DKOJIOTHYECKHE KpPU3UCHI W WX MPUYMHBL. BosnmelicTBue dYenmoBeka Ha Ouocdepy.
3arpsizHeHue BO3AYIIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HeHHe BOJAHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienue noussl. OXpaHa MOYBEHHBIX pecypcoB. 3MeHeHne Kiumara.

AHTpPOINIOT€HHOE BO3JICUCTBUE Ha PACTUTEIBHBIA W JKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHIUIBI OXpaHbl MPUPobl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopuu (OOIIT). boranuveckue cambl U 300J0THYCCKUE
MapKH.

OcHOBHBIE PUHIIUIIBI YCTOWYUBOTO Pa3BUTHS YeJIOBEUYECTBA U MpUpObl. PannoHansHoe
MIPUPOIOIONBL30BAHUE M COXpaHeHHe OHoJiorndyeckoro pasHooOpaszus 3emun. OOurue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX KpU3HCcOoB. OCOOEHHOCTH COBPEMEHHOTO KpH3uca
U €ro BEpOsTHbIC MOCIEACTBHUSL.

Pa3BuTHe METOJ0B MOHUTOPUHTA PA3BUTHSI OMIACHBIX TEXHOTCHHBIX IPOLIECCOB.

JleMoHCTpanuu:

Tabmuielt u  cxembl: «3arps3HeHHe aTtMmocdepb», <«3arps3HeHue TUApochepb»,
«3arpsiznenue mouBbl», «llapHukoBbii  3ddexT», «Ocobo oxpaHSeMble HPUPOJHBIC
TEPPUTOPUNY», «MOJeNn yIpaBIsieMOr0 MUPay.

Ob6opynoBanue: ¢ororpaduu OXpaHSEMbIX pacTeHUUW W KHUBOTHbIX KpacHoil kHHMTH
Poccuiickoit @eneparuu, KpacHoil KHUTH pervoHa.

IInanupyembie pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl IO OHOJOTMM Ha YPOBHe
cpeaHero ooumero o0pa3oBaHus.

®I'OC COO ycranaBnuBaeT TpeOOBaHMsS K pe3ylbTaTaM OCBOEHHUS OOy4arolUMUCS
IIpOrpamMMm CpeHero oouiero 00pa3oBaHus: JINYHOCTHBIE, METAIIPEIMETHbIE U MPEAMETHBIE.

B cTpykType TUYHOCTHBIX pe3yJbTaTOB OCBOCHUS NMPOrPaMMbI 10 OMOJIOTHH BbIJIEIIEHBI
CIIEAYIOIIME  COCTAaBIIAIOLIME: OCO3HAHHE OOYy4alOIIMMHUCS  POCCUHCKOW  IpakJaHCKOMN
UJEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CaMOOIPEAEIEHHUIO,
HJIMYME MOTHBAllMM K OOYYeHHUIO OHOJIOTMH, LEJICHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXJICHUI JIMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHUSA
OMOJIOTUYECKOTO 3HAaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYyYaroImuXxcsi pyKOBOJCTBOBAThbCS B
CBOEH  JEATENIBHOCTH  II€EHHOCTHO-CMBICIIOBBIMM  yYCTAaHOBKAaMH, IPUCYHIUMH  CHCTEME
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OMOJIOTMYECKOTO  00pa3oBaHUs, HAJIWYUE TPABOCO3HAHMS  DKOJIOTUYECKOW  KYJIBTYPHI,
CHOCO6HOCTI/I CTaBUTb LECJIHU U CTPOUTH )KU3HCHHBIC IIJIAHBI.

JInyHOCTHBIE Pe3yJbTAThl OCBOCHHUS IPOTrpaMMbl 1O OHOJIOTMM JOCTUTAIOTCS B
CANHCTBEC yqe6H0171 M BOCIHTATEIHLHOU ACATCIIBHOCTH B COOTBCTCTBHUM C TpaaAULIMUOHHBIMHA
pOCCHﬁCKHMH COINMOKYJIBbTYPHBIMH, UCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBIMHU LCHHOCTSAMU,
NPUHATBIMA B OOIIECTBE MpaBWJIaMH M HOPMAaMH MOBEJCHUS M CIOCOOCTBYIOT IpOLECCaM
CaMOIIO3HaHHA, CAMOBOCIIMTAaHUA U CaMOpPa3BUTHUA, PAa3BUTUA BHYTpeHHeﬁ IO3uIMH JIUYHOCTH,
IIATPUOTHU3MAa U YBAXKEHUS K 3aKOHY U IIPABOIIOPAIKY, YEIOBEKY TPYa U CTapIIEMy IIOKOJIECHHUIO,
B3aMMHOI'O YBa)XCHUA, 6epe>KH0ro OTHOIICHUA K KYJIbTYPHOMY HACICAWIO W TpaaulusaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit @enepannu, NpUpoJIe U OKPYKAIOIIEH cpeie.

JIMYHOCTHBIE PE3yNIbTaThl OCBOEHUS YUeOHOTO npeameTa «bruoaorus» J0MKHBI OTpaXaTh
TOTOBHOCTh M CITOCOOHOCTh O0YYaIOUIUXCsl PYKOBOJACTBOBATHCA CHOPMHPOBAHHON BHYTPEHHEH
HO3I/IIII/I€I\/'I JIMYHOCTHU, CUCTEMOU IICHHOCTHBIX OpI/IeHTaHI/If/'I, IMO3UTUBHBIX BHYTPCHHHUX
yOeX/IEHUM, COOTBETCTBYIOIIUX TPATUIMOHHBIM  IIEHHOCTAM POCCHUMCKOTO  OOIIecTBa,
paCIIupCHUEC KU3HCHHOI'O OIIbITa W OIbITa ACATCIBHOCTH B IPOLCCCEC p€ain3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIITUTATEIILHOU JCATCIIbHOCTH, B TOM YHMCJIC B HaCTH:

1) rpaxIaHCKOTO BOCITUTAHHMS:

chOpMHUPOBAHHOCTh TPAKAAHCKOW TO3UIMKA OOYyYaromerocsi Kak AakKTUBHOTO |
OTBETCTBEHHOT'O 4JIeHA POCCHICKOI0 0OIIECTBa;

OCO3HAaHUE CBOUX KOHCTUTYLMOHHBIX IIpaB H O65[33HHOCT€I\/II, YBAXCHHUEC 3aKOHa U
IIPaBOIOPALIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH AESITEIbHOCTHU MPHU CO3IaHUU YU€OHBIX TPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHbIX 33/1a4, BHITIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENeNsITh COOCTBEHHYIO TMO3UIHUI0 IO OTHOIICHHWIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHME YUUTHIBaTh B CBOUX JCHCTBUSX HEOOXOIUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/JICHCTBUS JIIOJIeH C pa3HbIMU YOSKIEHUSIMHU, KyJbTYPHBIMHU LIEHHOCTSIMH U COLUATIbHBIM
MOJIOKEHHEM;

FOTOBHOCTh K COTPYAHMYECTBY B IPOLIECCE COBMECTHOIO BBIMOJIHEHUS Y4YEOHBIX,
MO3HABATEIbHBIX M HCCIIENOBATENIbCKUX 3a/1ay, YBAXKUTEJIBHOIO OTHOIIEHUS K MHEHUIO
OTIIOHEHTOB MPH 00CYXK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTMUECKOT0 COJIEP>KaHUS;

TOTOBHOCTb K TyMaHUTApHOMN U BOJOHTEPCKON NESTENbHOCTH;

2) MaTpUOTHUYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKOMN TPa’KJaHCKOW WACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHOM, ropaocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpPY, MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHWE K MPHUPOJHOMY HACIEAWI0 M MAMSITHUKAM MPUPOJIBL,
nocTxeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYAE;

CIIOCOOHOCTh OILIGHMBAaTh BKJIAJl POCCHUHCKUX YYEHBIX B CTAHOBIIGHUE U DPa3BUTHUE
OMOJIOTHY, TOHUMAaHH 3HAYEHHUsI OMOJIOTHH B MIO3HAHWU 3aKOHOB TIPUPO/IBL, B )KU3HU YETIOBEKA U
COBPEMEHHOTO 00IIIeCTBa;

uneiiHas  yOexXAEHHOCTh, TOTOBHOCTh K CIyKeHHIO u 3ammuTe OredecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIL0Y;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HAHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U NMIPUHUMATh OCO3HAHHBIC PELICHUS, OPUECHTHPYSICH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OYAyIIEro;
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OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSIM, CO3JaHHI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHHSITHS ICHHOCTEH CEMEHHOHN KM3HU B COOTBETCTBHH C TPAJAMIHUSIMH HAPOJOB
Poccuu;

4) 5CTETUYECKOTO BOCITHUTAHUS:

ACTETHYECKOE OTHOIIECHUE K MHUPY, BKIIFOUAsi ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHMIA,

MMOHMMAaHKE YMOIIMOHATBHOTO BO3JICHCTBHSI )KUBOW TIPUPOJIBI U € IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUIAX HMCKYCCTBA, CTPEMIICHHE IPOSBISATH
KayecTBa TBOPUYECKOW JIMIHOCTH,

5) ¢pu3n1IecKOro BOCIUTAHUS:

MMOHMMAaHKE U pean3alus 3J0pOBOro U 6e30macHoro oOpa3a KU3HU (310POBOE MUTAHHE,
COOJTIOICHHE TUTUCHUYECKHUX MPABWI U HOPM, COATAHCUPOBAHHBIN PEKUM 3aHSATHA M OTJbIXA,
peryispHas (QuU3NYeCKas aKTHBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO M KOMITETEHTHOTO
OTHONICHHSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUICCKOMY 3/I0POBBIO;

MMOHMMAaHWE IICHHOCTH TMPAaBWI WHIUBUIYATBHOTO ¥ KOJUICKTHBHOTO 0O€301acHOTO
MTOBEJICHUS B CUTYAIUSAX, YIPOKAOIINX 370POBBIO U KU3HU JIFOJICH;

OCO3HAHWE IOCIICJICTBUH W HEMPHATHS BPEIHBIX MPUBBIUCK (YIIOTPEOJICHHS ATKOTOJISA,
HapKOTHUKOB, KYpeHHs);

6) TpyJI0BOTO BOCITUTAHHUS:

TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MacTePCTBa, TPYI0JIIO0HE;

FOTOBHOCTh K  AKTHBHOM  JEATENBHOCTH  TEXHOJIOTMYECKOM W COUUAIBHOMN
HaIpPaBJIEHHOCTH, CHOCOOHOCTh MHHUIIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITENIbHO BBIMIOJIHATH
TaKyIo JesITeIbHOCTb;

HMHTEpEC K pa3iuyHbIM cdepam npodeccruoHaNbHON NeATENbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu 1 peaaTu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CTIIOCOOHOCTh K 0OOpa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 9KOJIOTHYECKOTO BOCIIUTAHUS:

9KOJIOTMYECKH 11eJIECO00pa3HOe OTHOIICHUE K MPUPOJIE KaK HCTOYHHUKY KU3HU HA 3emiie,
OCHOBE €€ CyILeCTBOBAHUS;

MOBBIIIEHUE YPOBHS AKOJIOTUYECKON KYNbTYpbl: MPUOOpETEHHE OMbITa IIAHUPOBAHUS
MTOCTYIIKOB U OLIEHKH WX BO3MOXHBIX MOCJIEICTBUI IJIs1 OKpYXKaIoLIeil cpeapl;

OCO3HaHKE TTI00aJIHHOr0 XapaKkTepa SKOJIOTrHUYEeCKUX MPOOIeM U IMMyTel UX pelIeHHUs,;

CIOCOOHOCTH MCIOJIb30BaTh MPUOOpEeTaeMble MPH U3yYCHUH OMOJIOTUH 3HAHUS U YMEHHUS
IpU pEIIeHUH MTPOOJEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJOIOJIB30BaHUEM (COOII0IeHUE
MpaBWJI TOBEACHUS B MPUPOJE, HANPABIECHHBIX HAa COXPaHEHHWE PABHOBECHUS B JKOCHUCTEMaAX,
OXpaHy BUOB, SKOCHCTEM, Ouochepsl);

AKTUBHOE HEMPHATHE NCHCTBUIA, MPUHOCSIIIUX BpEA OKpYXKarolled MpUpPOAHOH cpene,
yYMEHHE MPOTHO3UPOBATH HEOIATONPHUATHBIE AKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4Yue Pa3BUTOTO HSKOJOTHYECKOTO MBIIIIEHHS, SKOJIOTHYEeCKON KyIbTYphI, OIBITA
JEeSITeNbHOCTH  DKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCS HMH B
MO3HABATEIbHONW, KOMMYHHUKATUBHOW M COLMAJIbHOW MPAKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKON JAEeSITENFHOCTH HKOJIOTUYECKOI HAMIPaBICHHOCTH;

8) eHHOCTH HAyYHOTO MMO3HAHUS:

cOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKH © OOINECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO Ha JHalore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUPE;

COBEpIIICHCTBOBAHUE  SI3BIKOBOM W YUTATENbCKOM  KYIbTYphl Kak  CpeAcTBa
B3aMMO/ICHCTBUS MEXTy JTIOAbMH U MO3HAHUS MUPA;
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MOHMMaHUe creuu(uKd OHOJIOTUM KaK HayKd, OCO3HaHHs e poyid B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LIEJIOCTHOIO MPEICTaBICHUS 00 OKpYKaIOLIEM
MUpE KaKk O €JUHCTBE MPHUPOJbI, YeJIOBeKa W OOIIecTBAa, B TO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEHN U PEIIEHNUU IPO0OJIEM COXpaHEHUS! IPUPOIHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OMOJIOTUHU JJIi COBPEMEHHON LUBUIM3AIMM: 00eCTIeueHUS
HOBOI'O YPOBHSI Pa3BUTHUSl MEAULIMHBI, CO3JaHUE NMEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble npoOaeMbl pa3BUTUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI00ATBHBIX
9KOJIOTMYECKUX NPOo0sIeM U o0ecrieueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, PAllIOHATIbLHOMY
WCTIOJI30BAHUIO TIPUPOIAHBIX PECYPCOB U (JOPMHUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHHHM OMOJOTMYECKUX 3HAHUU B LIEJSAX MOBBIIIECHHS OOIIeH
KYJIbTYpbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM YacTU (PYHKIHOHAIbHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3y4yeHUH ONOJIOTHH;

MMOHMMAaHHE CYIIIHOCTH METOJIOB IO3HAHMS, HMCMOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IOJydaeMble 3HAHUS JJs aHaiau3a U OOBSCHEHUS SBJICHUUN
OKPY)KAIOILIET0 MHUpa M MPOUCXOJSIIMX B HEM HM3MEHEHUM, yMEHHE JienaTb OOOCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAay4yHBIX (DAaKTOB M HMEIOIIUXCS JaHHBIX C LENbI0 IOJYyYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JUISl PELeHUs
po0OJieM B peasTbHBIX KU3HEHHBIX CHTYaIUSX;

OCO3HAHHE LIEHHOCTU HAyYHOW JESATENIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAHUH MO OHOJOTMU B COOTBETCTBHUH C >KU3HEHHBIMHU
MOTPEOHOCTSAMH.

B mpouecce MOCTHXKEHUS JIMYHOCTHBIX pE3yJIbTaTOB OCBOCHMSI OOy4YarolUMUCS
MporpaMMbl ~ cpefHero  obmero oOpa3oBaHusi y  OOydYarOIIMXCS  COBEPIIEHCTBYETCS
SMOIIMOHANBHBIN UHTEIUIEKT, MIPeAIoIaraomui copMrUpoBaHHOCTS:

CaMOCO3HAaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE COCTOSIHUE,
BU/JICTh HANpaBIIEHUs pPa3BUTHsI COOCTBEHHOI SMOLIMOHANIBHOMN Cepbl, ObITh YBEpEHHBIM B ceO€;

camMoperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K HSMOLMOHAIBHBIM
WU3MEHEHUSIM U TPOSIBISATH THOKOCTb, ObITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAlLlM{, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHIKCHHIO LIETU U YCIEeXy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHHUE JACHCTBOBAThH, UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CHOCOOHOCTh MOHHUMATh 3MOIMOHAIBHOE COCTOSIHUE APYrHUX,
YUUTBHIBATh €ro TMpPH OCYHIECTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEpEKUBAHHUIO;

COILIMANIbHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCThH BBHICTPAaWBATh OTHOLIEHHS C APYTUMU
JOJIbMU, 3200 TUTHCS, IPOSBIIATH UHTEPEC U pa3peliath KOH(IUKTHL

MertanpeaMeTHbie pe3yJabTaThl OCBOEHHs yUeOHOTo npeaMeTa «buosorus» BKI0YALOT:
3HaYMMble I (OPMHUPOBAHUS MHUPOBO33PEHHUS  OOYYaIOMIMXCS — MEXJIUCHMITIIMHAPHbIE
(MeXnpeaMeTHbIe) 00leHayYHbIe TOHATHUS, OTPAXKAIOLINE LEeIOCTHOCTh HAyYHOH KapTHHBI MHpa
U crenu@uKy METO0B MO3HAHUs, HCIIOJIB3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUs,
SBJIEHHE, IpPOIeCC, CUCTeMa, HayuHbIH (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCClIeloBaHUE, HAOIIOEHUE, W3MEpPEHUe, SKCIEPUMEHT U JIpyTue); YHUBepcalbHbIe
yueOHble JieiicTBUs (TO3HABaTeNbHbIE, KOMMYHUKAaTUBHBIC, PErYJISATUBHBIE), 00eCIeUunBaloIne
¢dopmupoBanre (HYHKIHOHAIBHOW I'PAaMOTHOCTH M COIMAIBHON KOMIIETEHIIMH OOydaroluxcs;
CIOCOOHOCTh oOyJaromuxcs HCII0JIB30BATh OCBOCHHbIE MEXIUCIUIUTMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAaHWs W YHHBepcalbHble y4yeOHbIe JAEHCTBUS B IO3HABATEIBHOW U
COLIMAIHOM MPaKTHKE.
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B pesynbraTe wu3ydeHuWs OWOJIOTMM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs Y
oOyuatomierocss Oyayr chopMupoBaHbl TO3HABATEIbHBIC YHUBEPCAIBHBIC y4COHBIE JEHCTBUS,
KOMMYHUKATHBHBIC yHUBEPCAJbHbIC Y4YCOHBIC JICHCTBUS, PErYJISTHBHBIC YHUBEPCAIbHBIC
yueOHbIe IEHCTBHS, COBMECTHAS JCATEIBHOCTb.

MeranpeaMeTHble  pe3yJbTaThbl OCBOEHHS NPOrpaMMBbl  CpeHero  00uIero
00pa3oBaHUs 10JKHbBI OTPAKATH:

Oniagenre yHUBEpCATbHBIMI YU€OHBIMH MTO3HABATEIBHBIMH JEHCTBUSMU:

1) Ga3oBbIC JIOTHYCCKUE JICHCTBHSL:

CaMOCTOSITENIbHO (DOPMYITHPOBATh M aKTyaIM3HPOBATh TMPOOJIEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

WCIIONh30BaTh TPH OCBOCGHUHM 3HAHWUHM MPHEMBI JIOTUYECKOTO MBIIIJICHUS (aHAIn3a,
CHUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IEHHUs), pPaCKPbIBaTh CMBICI OHOJIOTMYECKUX
TOHATHIA (BBIICIATH UX XapaKTePHbIC MPU3HAKHU, YCTAHABIMBATH CBS3H C PYTMMH MOHITUSIMH);

OTIpENIENATh e JeATeNIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUH HUX JTOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThI ICATEIILHOCTH C MOCTABJICHHBIMH IEJISIMU;

HCIO0JIb30BaTh OMOJIOTUYECKHE TOHATUSA JUIsl OOBsiICHEHHsS] ()aKTOB U SIBJICHUH >KHBOMU
TIPUPOJIBL;

CTPOWTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JEAYKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBO/JIBI U 3AKJTIOUCHHS

MPUMEHSTh CXEMHO-MOJICTIbHBIE CPEJICTBA JUIsl TPEJICTABIICHUS CYIIECTBECHHBIX CBSI3CH U
OTHOIICHUHA B HM3Y4acMbIX OMOJIOTUYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUMI Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUTAaH pEIICHUS MPOOJEeMBI C y4ETOM aHamM3a HUMEIOIIUXCS
MaTepUATbHBIX 1 HEMAaTEPHATBHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JESTEIBHOCTh, OICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISM,
OILICHUBATh PUCKH MOCIIEACTBUN ESTEIHLHOCTH,

KOOPAMHUPOBaTh M BBINIOJHATE pabOTy B YCIOBUSIX pPEaJbHOrO, BUPTYaIbHOTO W
KOMOHMHHPOBAaHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TPU PEIICHUH KHU3HEHHBIX POOIIeM;

2) 0a30BbIC UCCIICIOBATEIILCKHIE ACHCTBUS:

BJIQJICTh HAaBBIKAMH Y4eOHO-HCCIIC0BATEIILCKON U MPOEKTHOW JICATEIIbHOCTH, HAaBBIKAMHU
paspenieHus mpooiieM, COCOOHOCTBI0 M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOMCKY METOJIOB
peIIeHHs MPAKTHYECKUX 3a/1a4, IPUMECHEHHUIO Pa3IMYHbIX METOOB MIO3HAHUS;

WCIIOJIb30BaTh PAa3IMYHbIC BUIbI JCSATCIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpETAIMH, TPEOOPa30BAaHUIO M MPUMEHEHHIO B YYCOHBIX CUTYAIMSX, B TOM YHUCJE IMPH
CO3/IaHUH Y4EOHBIX M COIMATBHBIX IPOCKTOB;

(bopMUPOBATh HAYYHBIH TUI MBIILJICHHS, BIaJICTh HAYYHOH TEPMHHOJIOTUEH, KITFOUECBBIMH
MOHSATHSIMHU M METOJIaMH;

CTaBUTh U (POPMYIHPOBATh COOCTBEHHBIC 3aJa4d B OOpa30BaTEIbHOM JEATEIFHOCTU H
’KM3HEHHBIX CUTYAIHSX;

BBISIBIISIT TIPUYMHHO-CJICCTBEHHBIC CBSI3M M aKTyaJH3MpOBaTh 3ajady, BBIIBHUTATh
THIIOTE3y €€ peIIeHUs, HAXOJUTh AapryMEHTHI JUIS JI0Ka3aTelbCTBA CBOUX YTBEP)KICHUH,
3a71aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3MPOBATh TMOJYYCHHbIE B XOJ€ pCIICHHS 3aJadd pe3ylbTaThl, KPHUTUYECKH
OLIEHUBATH UX JOCTOBEPHOCTD, IIPOTHO3MPOBATh N3MEHEHHE B HOBBIX YCIIOBHSIX;

J1aBaTh OIICHKY HOBBIM CHTYaIlHsIM, OLIEHUBATh TPUOOPETEHHBII OTIBIT;

OCYIIECTBIIATH IeJICHANpPAaBICHHBI MOUCK MEPEeHOCa CPEICTB M CHOCOO0OB JIeHCTBUS B
npoheccHOHANBHYIO Cpeay;
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yMETh TMEPEHOCHTh 3HAaHUS B I[IO3HABATEIbHYI0 UM  MPAKTUYECKYl0 00JacTu
KHU3HEJESITEbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBbIE WUJEH, MpeAjararb OpPUTMHAIbHBIE MOJXOJAbl M pEIIeHHs, CTaBUTh
poOIeMbl U 3a/1a4H, IOIYCKAIOUIUE aJIbTEPHATUBHBIE PEIICHHUS;

3) pabora ¢ uHdpopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(pOpManuu (TekcTe ydyeOHOro mocoOwus,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIIOBApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTE), aHATM3UPOBaTh MHPOPMALMUIO PA3IUYHBIX BHIOB U (opM
MIpE/ICTaBICHMS], KPUTUYECKH OLIEHUBATH €€ IOCTOBEPHOCTh M HEIPOTUBOPEUYUBOCTD;

(dbopMynupoBaTh 3anpockl W MPUMEHSATh pa3IMUHbIE METOJbl NPU TMOHCKE U OTOOpe
OuosIornuecKoi nHpopMauu, He0OX0UMOM JIJISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

MPHUOOpPETaTh OMNBIT MCMOIb30BAaHUS HMH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAIbHYIO (QOpPMY TMpEACTaBICHUS OMOIOrHMYECKOM
uHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIUIbI, PUCYHKH U IPYTOE€);

WCIIOJIb30BAaTh HAy4YHBIA $3bIK B KAuyeCcTBE CpeACTBAa NHpu paboTe ¢ OHOJIOTrHYEecKOn
nHpopmaluen: NPUMEHITh XUMUYECKUe, (PU3NYECKue W MaTeMaTH4YeCKHe 3HAKU U CHMBOJIbI,
dbopmynel, abOpeBHaTypy, HOMEHKIATYpy, HCIOJb30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BJIQJIETh HaBBIKAMM pACIO3HABaHMS M 3alluThl HUHPOpManuu, WHGOPMAIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OBnajgeHue yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1€l CTBUSIMU

1) oGmienHwue:

OCYILIECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax KM3HU, aKTUBHO y4aCTBOBATh B JHUAJIOTE
WM TUCKYCCHUHU TIO CYHIECTBY oOCykJaeMoil TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBHICKA3bIBATh
CYXJECHHUS OTHOCHUTENIbHO BBIMOJHEHHUsI Npe[yiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3ULUHI APYrUX YYACTHUKOB AMATIOTA WM JUCKYCCUH);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOIICHUS, MOHMMATh 3HAUYEHUE COLHAIBHBIX
3HAKOB, MPENOCHUIOK BOZHUKHOBEHUSI KOH(MDIMKTHBIX CUTYAIMil, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh Pa3JIMYHBIMH CIIOCOOAMU OOILEHHS U B3aUMOJCWUCTBUSA, OHUMAaTh HaMepeHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIIEHHUE K COOECETHUKY U B KOPPEKTHOH (hopme
(bopMyIupOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB;

2) COBMeCTHas ICATEIbHOCTb:

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUIYATbHOU pabOTHI Mpu
pelIeHnr OMOJOTHYECKON POoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
¢dopM B3aUMOAEHUCTBUS NPH pelIeHNH ydeOHOM 3a1auu;

BBIOMPATh TEMAaTHUKy M METOJIbl COBMECTHBIX ACHUCTBUH € Yy4€TOM OOIIMX HHTEPECOB U
BO3MOYHOCTEHN KaXI0TO 4J€Ha KOJUIEKTHBA;

IIPUHUMATh LE€JIM COBMECTHOM JEATENBHOCTH, OPraHU30BBIBATH W KOOPAMHHMPOBATH
JNEUCTBUSA M0 €€ NOCTWMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACHPENENATh POJU C YYETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIIEHUBATh Kau€CTBO CBOETO BKJIAJA U KaXJIOTO YUaCTHHKA KOMaH/bI B OOIIUI pe3yapTar
10 pa3pabdOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh MJIEW C MO3ULHMU HOBHM3HBI, OPUIMHAJIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;
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OCYILECTBIATh IO3UTUBHOE CTPAaTErMYECKOE IIOBEIACHUE B PA3JIMYHBIX CUTYyaLlUsX,
MPOSIBISITH TBOPUYECTBO U BOOOpaskeHHE, ObITh MHUIIMATUBHBIM.

OBiageHne YHHBEPCAJIbHBIMH PeryJsiITUBHBIMH 1eICTBUAMM:

1) camoopranuzanusi:

WCIIOJb30BaTh OMOJIOTUYECKHE 3HAHUS JUIS BBIIBICHUS NPOOJIeM M WX pPEIICHHs B
YKU3HEHHBIX U Y4€OHBIX CUTYaIUsIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHUM IEJIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOHMX
JEUCTBUAX U MOCTYNKAX MO OTHOLICHUIO K >KUBOW MPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYXKAIOIIHNX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh IO3HABATEIbHYIO NESTEIbHOCTh, BBISBIATH MPOOJIEMBI,
cTaBUTh W (HOPMYIHpPOBaTH COOCTBEHHBIE 3a7aud B OOpa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IJIaH PELIeHUs! IPOoOIeMBbl ¢ YUETOM HUMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPEIOUYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO NMpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 32 PEIICHHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMHPOBAHUIO U MPOSBICHUIO IIMPOKOW 3SPYAUIMH B Pa3HBIX
o0racTsx 3HaHUH, MOCTOSIHHO TIOBBIIIATH CBOI 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHB;

2) CaMOKOHTpOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIETh HaBbIKaMU MIO3HABATENbHOM pedIeKC KaK 0CO3HAHUS COBEPIIAEMbIX IEHCTBUIN
Y MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedaeKCun
JUIS OLIEHKU CUTYaIllH, BBIOOpA BEPHOTO pELICHUS;

OLICHUBATh PUCKHA U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHS ce0s U JPYTUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYrUX Ha OIIUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBEeKa.

IIpenMeTHbIe pe3yabTaThl OCBOCHMS COJIEpKaHUA yueOHOro npeamera «buonorus» Ha
yriayOI€HHOM ypOBHE OpPUEHTUPOBAHBI Ha o0ecrieueHue mpoduabHOro o0ydeHus: 00y4aronxcs
ouonoruu. OHM BKIIOYAIOT: crenuduyeckue Ais OUOJIOTUM Hay4yHble 3HAHUS, YMEHUS H
CHocoObl JEHCTBUII TO OCBOCHMIO, HMHTEPHpETallil M NpeoOpa3oBaHUIO 3HAHWM, BH/IBI
JEeSITEeIbHOCTH TO TOJYYEHHIO HOBBIX 3HAHUN U MX NMPUMEHEHHIO B PAa3IMYHBIX Y4EOHBIX, a
TaK)Xe B peajibHbIX )KM3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynbTarsl MPeACTaBIeHbl 10 To1aM
U3Y4EHHUS.

IIpexmeTHbIe pe3yJibTATHI 0OCBOeHHS y4eOHOro npeamera «buosorus» B 10 kiacce
JOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OHMOJIOTUU B CHCTEME €CTECTBEHHBIX HAayK, B
(bOpMHUPOBAaHUM E€CTECTBEHHO-HAYYHOW KAapTUHBI MHUpA, B TMO3HAHUW 3aKOHOB MPHUPOIBI U
pelIeHn: MpoOJieM PallMOHATBHOTO TPUPOIOTIONH30BAHMS, O BKIIA/I€ POCCUUCKUX U 3apyOeKHBIX
y4€HBIX B Pa3BUTHE OUOJIOTHU;

BIIQJICHUE CHUCTEMOW OMOJOTHYECKHX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE
OMOJIOTMYECKHE TEPMHUHBI W TIOHATUS (KU3Hb, KIIETKA, OpPraHu3M, MeTaboym3M, TOMeocTas,
caMOpEeryJilus, CaMOBOCIIPOU3BEACHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHUE),
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Oouonormueckue tTeopuu (kierounas teopus 1. IlIBamna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciaeacTBeHHOCTH T. Moprana), yuenus (H.M. BaBunoBa — o nenrpax
MHOT000pa3usi U MPOMCXOXKACHUS KYIbTYPHBIX PAcTE€HHil), 3aKOHBI (€AMHOOOpa3usi TOTOMKOB
IIEPBOr0 MOKOJIEHUS, PACLIEIUIEHUS, YUCTOThI FaMeT, HE3aBUCUMOro HacienoBanus I'. Mennens,
FOMOJIOTMUECKUX PSAAOB B HacieICcTBeHHOM wu3MeHunBoctu H.JM. BaBuiosa), npuHIuUNbI
(KOMIIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAMM HAYYHOI'O ITO3HAHUS, UCIIOJIb3YEMBIX B OMOJIOIMUECKUX
MCCIICIOBAHUSX KUBBIX O0BCKTOB (OTIHCAaHKE, U3MEPEHHE, HA0IOICHUE, SKCIICPUMEHT);

YMEHHE BBIJIENSATh CYIIECTBEHHbIE NTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTrepuil, rpu0OB, pacTeHUM,
KUBOTHBIX U YE€JOBEKa, CTPOEHHUSI OPraHOB M CUCTEM OPraHOB PACTEHMM, )KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEACATEIbHOCTH, MPOTEKAIOIUX B OpPraHU3Max pacTeHUH, >KUBOTHBIX U
4eJloBeKa, OMOJIOTUYECKUX MPOLECCOB: 0OMEHa BeulecTB (MeTaboIu3M ), IpeBpallleHusl SHEPTuH,
Opo’KeHHUsl, aBTOTPO(HOT0 U TeTepOTPO(HOIr0 TUIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, M€H03a, raMeTOreHe3a, SMOpUOreHesa, MoCcTIMOPHOHATIBHOTO PA3BUTHS, PA3MHOKEHUS,
WHIUBUIYaIbHOTO DPa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJEHCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOTO 0TOO0DA;

yYMEHHE YCTaHaBJIMBATh B3aUMOCBS3M MEXKIY OpraHOMJaMU KIETKU U UX (YHKIHSIMH,
CTpPOEHHUEM KJIETOK pa3HbIX TKaHEW U UX (QYHKIUSIMHU, MEXy OpraHaMy U CUCTEMaMH OPraHoOB y
pacTeHMii, >KMBOTHBIX M 4YeJIOBEKa M UX (QYHKIHUSIMH, MEXIy CHCTEMaMU OPraHoOB U HX
GYHKIUSAMH, MEXIy dTalaMd OOMEHa BELIECTB, dTallaMHM KIJIETOYHOTO IMKJIA W YKU3HEHHBIX
LUKJIOB OPraHu3MOB, JTalaMd SMOPHOHAIBHOIO pPa3BUTHs, TEHOTUIIOM M (PEHOTHUIIOM,
(dbenoTumnom u GhakTopaMu Cpebl OOUTAHMUS;

YMEHHE BBIABIIATH OTIUYUTENIbHBIC MPU3HAKU JKUBBIX CUCTEM, B TOM YHCJIE PACTCHMM,
JKUBOTHBIX U 4EJIOBEKA;

YMEHHUE HCMOJIb30BATh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJOIMUYECKYI0 TEPMHHOJIOTHUIO
Y CUMBOJIUKY JUISl IOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKHUX TPYIIIL;

YMEHHUE pellaTh OMOJIOTMYECKHE 3aJaud, BBIABIATH INPUUYMHHO-CIEICTBEHHBIE CBS3U
MEXJly HCCIEAYEeMbIMU OHOJIOTMYECKHMHU HpOLecCaMM M SBJICHUSMHM, JeJaTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHUM IIOJIyYE€HHBIX PE3yJIbTATOB;

YMEHHUE BBINOIHATE JAOOPAaTOPHbIE U IMpPaKTUYecKue padoThl, cOONIIOIaTh MpaBUiIa IpU
paboTe ¢ yueOHBIM U JJa00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THIIOTE3bl, IPOBEPATh HX OSKCICPUMEHTAIBHBIMM CPEICTBAMU,
(bopMynupys LelIb UCCIE0BAaHMS, aHATM3UPOBATh MOJYYEHHBIE PE3YJIbTAThI U JIeJIaTh BHIBOJIBI;

YMEHHUE Y4acTBOBAThb B Y4eOHO-HCCIEIOBATEIbCKONW paboTe MO OUOJIOTUH, SKOJIOTHH U
MeIMLMHE, MPOBOAUMOM Ha 0a3ze LIKOJIbHBIX HAy4HBIX OOLIECTB, U MYOJIMYHO NPEACTaBIAThH
MIOJIy4EeHHBIE PE3y/IbTaThl HA YYEHUUYECKUX KOH(EPEHIHIX;

YMEHHUE OIICHMBAaTh OSTHYECKUE AaCMEKThl COBPEMEHHBIX MCCIIEJOBAHUNH B 00JIACTH
Ouosoruu M MeIuIUHbl (KJIOHUPOBaHHE, HCKYCCTBEHHOE OIJIOJOTBOPEHHE, HAaIlpaBlIEHHOE
M3MEHEHHE T€HOMA U CO3/[aHNe TPAHCTEHHbBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIIATH OCO3HAHHBIN BBIOOD Oyaymieil mpodeccnoHaabHON AeATeNbHOCTH
B obOnmactu OHWOJOTMM, MEAMLMHBI, OHMOTEXHOJOTHH, BETEPUHAPUHU, CEIILCKOTO XO35HCTBa,
MUIIEBON TMPOMBINUIEHHOCTH, YIIyOJsATh TO3HABaTeNIbHBIM WHTEpEC, HaNpaBJICHHBIH Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIEH Hpodeccuu U MPOAOJDKEHHE OHOJOrHYeCKOro
00pa30BaHus B OpraHU3aLUAX CPETHETO MPO(ECCHOHAIBHOIO U BBICIIEr0 00pa30BaHMUs.

IIpenmerHble pe3yabTaThl 0CBOeHHA y4eOHOro npeamera «buonorus» B 11 kiaacce
JOJIKHBI OTPAXKATh.

c(OPMHUPOBAHHOCTh 3HAHUI O MECTE U POJI OMOJIOTUH B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHUpPOBAaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
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IPUPOJBI M PELICHUH SKOJIOTUYECKUX MpOOJIeM YelIOBEeYeCTBa, a TAKXKE B PEIICHUH BOIPOCOB
palMOHANBFHOTO TPUPOAOTIONBG30BaHUS, W B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLICHUS K
IpUpoOJie, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BJIAZIETh CUCTEMOW OMOJIOTUYECKHUX 3HAHUU, KOTOpas BKJIIOYACT ONPEACICHHUS U
MOHMMAaHHE CYITHOCTH OCHOBOMOJAralomux OHOJIOTHYECKUX TEPMUHOB M TOHATHH (BHI,
IKOocUCcTeMa, Owocdepa), Ouosormdeckue Teopuu (dBosonmoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKass Teopust sBosonuu), yueHus (A.H. CeBepuoBa — 0 HyTsX M HampaBICHUSIX
sposronny, B.W. BepHaackoro — o 6uocdepe), 3akoHbI (reHeTHdeckoro paBHoBecus Jl. Xapau u
B. BaitnGepra, 3apoapimeBoro cxoiactBa K.M. bapa), mnpasmna (mMunumyma FO. JIuOuxa,
9KOJIOTUYECKOU MUPAMUIBI SHEPTHH ), TUTIOTE3bI (THnoTe3a «mupa PHK» V. T'unbepra);

YMEHHE BIIQJIETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHHsS, WCIIOJB3YEeMbIMH B
OMOJIOTUYECKUX HCCIEOBAHUAX JKMBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHWe, H3MEpeHHe,
HaOJro/IeHNe, HKCIIEPUMEHT), CIIOCO0aMH BBISBIICHHS M OIICHKH aHTPOIOTCHHBIX M3MEHEHHH B
MIPHUPO/IE;

YMEHHE BBIJICNATh CYIIECTBEHHBIE TPU3HAKU: BUIOB, OHMOTEOIIEHO30B, DKOCHUCTEM U
o6uochepsl, CTaOMIM3UPYIOIIETO, IBMXKYIIETO U Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOOpa,
AIDIOMATPUIECKOTO U CUMITATPHYECKOTO BHI000PA30BAHMS, BIUSHUS IBHKYIIUX CHJI SBOJIIOIUU
Ha TeHO(MOH] MOMYIISAIIUH, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOWTaHMs, YepeOBaHUS
HaNpaBJICHUN SBOJIIOINN, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUHU B SKOCHCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXIY MPOIECCaMU DBOJIOIUH, JBIKYIIUMHA
CHJIaMH aHTpPOIOTeHe3a, KOMIOHEHTAMHU Pa3IMYHbIX SKOCUCTEM M MPHUCHOCOOICHUSAMH K HUM
OpraHU3MOB;

YMEHHE BBISBIATh OTIMYUTENIbHbIE MPU3HAKUA >KUBBIX CHCTEM, IPUCHOCOOIECHHOCTH
BUJIOB K cpelne oOWUTaHUs, aOMOTUYECKUX U OHOTHYECKUX KOMIIOHEHTOB HKOCHCTEM,
B3aMMOCBSI3€H OPTraHW3MOB B COOOIIIECTBAX, AaHTPOIIOTCHHBIX U3MEHEHHI B SKOCHCTEMax CBOEH
MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE apT'yMEHThI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO
U CHMBOJIUKY Ui JOKa3aTelbCTBAa POACTBA OPraHHU3MOB DPAa3HBIX CHCTEMAaTUYECKUX TPYIII,
B3aMMOCBSI3U OPraHU3MOB M Cpefbl OOMTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHsS MHOroooOpasus BUIOB M IKOCHCTEM KaK YCJIOBHUSI COCYIIECTBOBAHUS MHPUPOJIBI U
YeJI0BEYECTBa;

YMEHHME pelIaTb OWOJIOTUYECKUE 3a[aud, BbBISBISATh MPUUMHHO-CIEACTBEHHbBIE CBS3H
MEXAY HCCIEeIyeMbIMU OHOJOTHYECKUMH TIpOIlecCaMd M SBJICHUSMH, [I€l1aTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3yIbTATOB;

YMEHHE BBIMOJIHATH Ja00paTOpHbIE U MpaKTUYEeCKHe paldoThl, COOMIOAATh MpaBuia MpH
paboTe ¢ yueOHbIM U J1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBUTAaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMH CPEICTBAMU,
dbopmynupys Ledb UCCIeA0BaHUS, aHAIM3UPOBATh MOJyUYE€HHbIE Pe3yJbTaThl U JIENIaTh BBIBO/IBI,

YMEHHUE Y4acTBOBaTh B Y4eOHO-HCCIENIOBATEIbCKONH paboTe MO OHOJIOTUH, SKOJIOTHH U
MEJHIIMHE, TPOBOJMMOI Ha 0a3ze MIKOJIbHBIX HAYYHBIX OOIIECTB, U MYOJUYHO MPEICTABIATH
MOJIy4YE€HHBIE PE3YNbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHME OILIEHWBATh THUIOTE3bl W TEOPUU O TPOUCXOXKJIECHUU IKHU3HU, YENOBEKa U
YeNOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUIX U CIOCO0AaX MPEeIOoTBpAIEHUs TII00ATBHBIX
W3MeHeHHuit B bnocdepe;

YMEHHUE OCYILECTBIIATH OCO3HAHHBIN BbIOOp OymyIiel npodeccuoHanbHOM e TebHOCTH
B o0nactu OWOJOTHH, OJKOJIOTUH, TMPHUPOIONOJIB30BAHUS, MEIUIUHBL, OUOTEXHOJIOTHUH,
TICUXOJIOTUH, BETEPUHAPUU, CETBCKOTO XO3AWCTBA, MHINEBOW MPOMBIILIEHHOCTH, YTIyOIsTh
MO3HABATENbHBIA HWHTEPEC, HAMpaBIECHHBI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH
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npodeccun W TPOJOJDKEHHE OHOJIOTMYECKOro o00pa3oBaHMS B OPraHM3ALUSAX CPEIHETo
po(hecCHOHATBFHOTO U BBICILIETO 00pa30BaHuUs.



