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(mpunoxenue 1)

PABOYAS ITPOTPAMMA yueOHOro npeamera «buosorust yriay0JaeHHbI YPOBEHb) 1JIA
odyuarwmuxcs 10-11 xiaccon

HOACHUTEJIBHASA 3AIIUMCKA

[Tporpamma no yuebnomy npenmery "buonorus" (nanee - 6uoja0rus) Ha ypOBHE CPETHETO
ob1ero oopazoBaHus pazpadorana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3
«O0 o6pazoBanuu B Poccuiickoit denepanun»y, GI'OC COO, Konnenuuu mnpenogaBaHus
yaebHoro npeameta «bHoOIOrusS» 1 OCHOBHBIX MOJIOKEHHUN (eepanbHoi pabodei mporpaMmbl
BOCIIUTAHUSI.

VYyebusiii npeamer «buonorus» yriay6néaHoro ypoBHs uszyudeHus (10-11 xmaccer)
SBJISIETCS. OJJHUM M3 KOMIIOHEHTOB MpeIMETHOU 001acTu «EcTecTBeHHO-HAYUHbIC TTPEAMETHI.
Cornacio mnonoxenusm PI'OC COO mnpodunbHble y4yeOHbIE NPEIMEThI, HU3ydyaeMble Ha
yIIyOn€HHOM YPOBHE, SBISIFOTCS criocoOoM muddepennmanuu 00ydeHus: Ha YPOBHE CPEIHETO
oO1mero oOpa3oBaHus M MPU3BAHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPpeAHUM NpodecCHOHATIBLHBIM M BBICIIMM oOpa3zoBaHueM. B To xe Bpems
KKJIBIY U3 9TUX YYEOHBIX IPEAMETOB JOJKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTENIbHbBIX, BOCIIUTATEIIBHBIX U PA3BUBAIOIINX 3aJ1ay, CBSI3aHHBIX ¢ MpodopueHTaruen
o0ydJaronmmxcsi U CTUMYJIMPOBAHUEM HWHTEpEca K KOHKPETHOW OOJacTH HAyYHOTO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEH, MEIUIIMHOM, IKOJIOTHEH, ICHUXOJIOTHEH, CIIOPTOM WIH BOCHHBIM
JIEJIOM.

[Iporpamma no yueOHomy npeamety "buonorus" naét npeacTaBieHue O LEIU U 3ajadax
n3ydeHus yaeOHoro npeamera «bronorus» Ha yriryOJIEHHOM YpPOBHE, ONIPEACIIIET 00s3aTeIbHOE
(MHBapUaHTHOE) MPEIMETHOE COJepkKaHUE, €ro CTPYKTYpHpPOBAHHME MO pa3jeiaM U Temaw,
pacmpeenieHue 1o KiiaccaM, peKOMEHTyeT OCIeI0BATEIbHOCTh U3yUeHUsI y4eOHOT0 MaTepHalia
C Y4€TOM MEXIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBSI3€M, JOTMKKM Y4eOHOIro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOyyaromuxcs. B mporpaMmMe mo OMoiioruu peaau3oBaH MPUHITUIT
MPEEMCTBEHHOCTH C HW3y4Y€HHWEM OHWOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS,
Omarojmapsi 4eMy TMPOCMATpUBAETCS HAMPABIEHHOCTh HA  MOCJEAYIONIEee Pa3BUTHE
OMOJIOTUYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUUECKOTO MBIILJICHUS, PEICTABICHUN O 3JJOpPOBOM 00pa3e KW3HU, Ha
BOCIIUTaHUE OEpPEKHOTO OTHONIIECHUS K OKpyKarolled mpupoiHoil cpeae. B mporpamme 1o
OMOJOTMY Tak)Ke TOKa3aHbl BO3MOXHOCTH y4eOHOro mpeamera «buomnorus» B peamusamuu
tpeboBannit GI'OC COO k mIaHUPYEMbIM JIMYHOCTHBIM, METANMPEIMETHBIM U TMPEIMETHBIM
pesyibTaTaM o0yueHus ¥ B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Yue€OHO-TIO3HABATEIbHOU
NEeATENBHOCTH 00YyYaloUXCsl M0 OCBOCHMIO COJEPKAaHMSI OMOJIOTMYECKOro oO0pa3oBaHUs Ha
YpOBHE CpeHero o01ero 0opa3oBaHusl.

VYuebnsiii penmer «buonorus» Ha ypoBHE cpeaHero ooiiero oopa3oBaHHsS 3aBepIIacT
Oouosornyeckoe 00pa3oBaHUe B IIKOJIE U OPUEHTHUPOBAH HA pACIIUPEHUE



1 yriyOJieHue 3HaHUi 00ydYaromuxcs O KUBOM MPUPOJIe, OCHOBAX MOJICKYJISIPHOM
U KJICTOYHOU OMOJIOTHH, SMOPHOJIOTHH U OMOJIOTHHU Pa3BUTHS, TEHETHKH, CEIICKIIHNH,
OMOTEXHOJIOTHH, SBOJTIOIMOHHOTO YUYEHUS U HKOJIOTHH.

N3yuenune yueOHoro mnpeamera «buonorus» Ha yriayOJE€HHOM YpOBHE
OPUEHTHUPOBAHO HAa MOJArOTOBKY OOYYAIOMIMXCS K MOCIEAYIOUIEMY MOIYYEHUIO
Ouonoruueckoro  oOpa3oBaHHMsi B  By3aXx M OpraHM3alUsX  CPEIHEro
npodeccuonanbHOro o0pa3zoBanusi. OCHOBY €ro coepaHHsl COCTAaBIJIIET CHCTEMa
OMONIOTUYECKUX  3HAHUW, TONYYEHHBIX TMPU HM3YyYeHUH OOydarouuMucs
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3/IeJIOB OMOJIOTMH HAa YPOBHE OCHOBHOI'O
oOmero obpazoBanus, B 10—11 knaccax 3Tv 3HaHMS NOJy4arOoT pa3BuTHe. Tak,
paciidpeHsl U yriyoJleHbl OWOJIOTMYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusiXx, OpraHHU3ME UYeJOBEKa, OOIIMX 3aKOHOMEPHOCTIX >KU3HH,
JIOTIOJTHUTENIBHO BKJIFOYEHBI OMOJIOTMUECKUE CBEACHUS TPUKIAJHOTO U MOMCKOBOTO
XapaKkTepa, KOTOPble MOKHO HCIOIb30BaTh KaK OPUEHTHUPHI JJIs MOCJIEIYIOLEro
BbIOOpa mnpodeccun. Bo3MokHa Takke HMHTErpauus OMOJIOTMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOTYYCHHBIMH OOYYAIOIIMMHUCA TPU H3YYECHUU
busuku, XuMun, reorpadud 1 MaTEMaTUKH.

CtpykTypa mporpammbl 1o yuyeOHoMmy mpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIII M 3BOJIIOLMOHHBIA TMOAXOAbl K M3YyYEHHIO OHOJIOTHUU.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHbIE JJI )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHM3aliy, SBOJIFOLUN OPraHWNYECKOro MUpa Ha 3emiie,
coXpaHeHus1 OMOJIOTHYECKOTO pa3HOOOpa3us mianeThl. Tak, B 10 kiacce uzydarorcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OWOJOTHU, SMOPHUOJIOTUH U OHOJIOTUU
pa3BUTHS, TEHETUKU M CEJIEKUUHU, OMOTEXHOJOTMU M CUHTETUYECKOH OMOJIOrHH,
aKTyaJM3UPYIOTCSl 3HaHHUSI OOydYarommxcsi Mo OOTaHUKE, 300J0THH, aHATOMHH,
¢uznonoruu yenoseka. B 11 kiacce n3y4aroTcst 3BOJIIOUOHHOE YYEHHE, OCHOBBI
9KOJIOTHH U YUeHHe o buocdepe.

VYyeOuslii npeamer  «buonorus» mpuszBaH  00eclEeUUTh  OCBOEHHUE
oOyJaronMMucss OMOJOrMYECKUX TEOPUN U 3aKOHOB, UAEH, MPUHLMUIIOB U MPaBUIL,
JIS)KAIKUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOEHHH, MHOTO00pa3MM M OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, MOMYJISINH,
OMOILIEH03a, SKOCUCTEMbI, O BBIJAIOLIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, MPUKIIAIHBIX ACMEKTaX OMOJIOrMYeCKUX 3HaHui. J{iis
pa3BUTUS M TOJNJCPKAHUS HMHTEpeca OOydarloluxcs K OHOJOTHH Hapsay Co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOT0 MaTepHualla B COACPXKaHUHU MPOTrpaMMbl
o OMOJOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS U Pa3BUTHUSA
TOU MM MHOM 00J1acTH OMOJIOTUH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEIICHNE BAXKHEHIINX OMOJOTMYECKHUX U IKOJIOTMYECKUX MPOOIIEM.



Lenp u3yuenus yuyeOHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE —
OBJIaJIcHNEe  OOYyYaIOIUMHUCS  3HAHUAMHU O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHu3allii >KUBBIX CHCTEM pAa3HOTO paHra U MpuoOpeTeHue yMEHUu
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMHUPOBAHUM MHTEpEca K ONpeAesIEHHON 00siacTu
npodeccHOHanbHON JIeATETbHOCTH, CBSI3aHHOM C OWOJIOTHEN, WM K BBIOOpPY
y4eOHOTr0 3aBeJIeHUS JIJIsl IPOAOJIKEHUSI OMOJTIOTHYECKOTO 00pa30BaHMUsl.

JlocTmkeHne 1end Uu3ydeHus yueOHoro mnpeamera «buonorus» Ha
yrayOnéHHOM YpOBHE 00€CIieynBaeTCs PEIICHUEM CIIETYIONINX 3a/1au:

OCBOCHHE O0YYaIOIIMMUCSA CUCTEMbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUiIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KApTUHY MUPA; O
CTPOCHUH, MHOI000pa3uM M OCOOCHHOCTSIX OHMOJOTHMUECKHUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJISIHs, BU, OMOTreoleHo3, Ouocdepa); 0 BhIIAIOIMIUXCS OTKPBITHIIX
U COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAaKOMJIEHHME OOy4YaroIMXCsd € METOAAMH IO3HaHUS >KUBOM IMPUPOJIBIL:
UCCIIEIOBATEIbCKUMU  METOJAaMU  OMOJIOTMYECKMX HayK (MOJIEKYJSpHOU U
KJIETOUYHON OMOJIOTHUH, YMOPUOJIOTUU U OMOJIOTUU PA3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJIOTMM U CHUHTETUYECKOM OMOJIOTMH, NaJICOHTOJIOTMH, 3KOJOTHH);
METOJIaMH  CAMOCTOSITEIbHOTO TPOBEJICHUA OWOJIOTMYECKUX HCCIEOBAaHUN B
nabopatopurn W B TpupoAe (HaOMIOJACHWE, W3MEpPEHHUE, OSKCIEPUMEHT,
MOJIEJIMPOBAHUE);

OBJIaJICHUE OOYyYalOUIUMHUCA yMEHUSIMU: CaMOCTOSITEIbHO  HaXOJUTh,
aHAIM3UPOBaTh M HCIOJIB30BAaTh OMOJOTMYECKYI0 WH(MOPMAIUIO; MOJIb30BATHCA
OMOJIOTMYECKOM TEPMUHOJOTUEH M CHUMBOJMKOM; YCTaHaBIIMBAaTh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMHM U  COIHAIBbHO-3KOHOMHYECKHUMHU M  3KOJOTHYECKHUMHU
npobjieMaMy YeJIOBEYECTBA; OLEHUBATh IOCIEJICTBUS CBOEH AESITENBHOCTU IIO
OTHOUIEHUIO K OKpYyKaroulell MpUpOJHON cpene, COOCTBEHHOMY 3JI0pPOBbIO U
3I0POBbI0  OKPY’KalOIIMX  JroAeil; O0OOCHOBBIBaTH M  COOJIOJATh  MEphI
MPOPUIAKTUKA MH(DEKIMOHHBIX 3a00JI€BaHMIA, IIpaBuia MOBEIEHUS B NPHUPOAE U
oOecrieueHuns 6€30MaCHOCTH COOCTBEHHOM KU3HENEATCILHOCTH B UPE3BBIYANTHBIX
CUTyallMsIX ~MPUPOJHOTO M  TEXHOTCHHOIO0  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITUSA B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y O0yYarOUIMXCSl MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIOCOOHOCTEN
B IIPOIIECCE 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHOJIOTUH, pEHIAeMbIMU €10 MpoOiieMaMu, METOJ0JIOTHEN
OMOJIOTUYECKOT0 UCCIIEAOBAHMS, POBEIACHUS IKCIIEPUMEHTATBHBIX UCCIIEIOBAHUMN,
perieHusi OMOJIOTMYECKUX 3a/lay, MOJEIMPOBAHUSA OHOJOTHYECKUX OOBEKTOB H
MIPOLIECCOB;



BOCITUTAHNE y 00YUaAIOIMIUXCS IIEHHOCTHOTO OTHOIICHUS K JKHBOW MPUPOJE B
IIEJIOM ¥ K OTJIEIBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,
TreHETUYECKOM IPAMOTHOCTH, OOIIEH KYJIbTYphI IIOBEICHUS B IPUPO/IC; MHTETpALlUU
€CTECTBEHHO-HAYYHBIX 3HAHUI;

npuobpeTeHre  OOyJaroIMMHUCA  KOMIETEHTHOCTH B pallMOHaJIbHOM
MIPUPOIOTIOTH30BAHNUH (COOIOACHHUE TTPaBUII TOBEACHUS B IPUPOJIE, OXPAHBI BUIOB,
AKOCHCTEM, Ouocdepnl), COXpaHCHHHU COOCTBEHHOTO 3JI0POBbS W  3J0POBBS
OKpYyXXarolmux Jojaed (cobmogeHuss Mep NpoPUIaKTHKKA — 3a00JICBaHUM,
oOecrnieueHre OE30MAaCHOCTH KU3HEACITEIFHOCTH B YPE3BBIYANHBIX CHUTYaIHSIX
OPUPOTHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJb30BaHUSA
OMOJIOTMYECKUX 3HAHUN 1 YMEHHUI B OBCEIHEBHON KU3HU;

CO37aHUE  YCIOBUWA  JyIi  OCO3HAaHHOTO  BbIOOpa  OOYYarOIIMMUCS
UHANBUIYAJIbHON o0OpazoBarenbHON TPAeKTOPHUH, CIOCOOCTBYIOLIEH
HocleayoneMy MnpodecCHOHATBPHOMY CaMOOMPEEICHHIO, B COOTBETCTBUU C
WHIUBUTy ATBHBIMUA WHTEPECAMHU U TIOTPEOHOCTSIMH PETHOHA.

OO6miee ynca0 YacoB, OTBEACHHBIX HA M3yYCHHE OMOJIOTHUU HA yTIyOJIEHHOM
YpOBHE cpelHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heenmo), B 11 kimacce — 102 ygaca (3 gyaca B HEEI0).

OT16op opraHu3anMoOHHBIX (OPM, METOJIOB M CPEACTB OOy4eHUsI OUOJOTUH
OCYIIECTBIISICTCS ¢ Y4ETOM CHEHH(PHUKU €ro COACpKaHHWs M HampaBIECHHOCTH Ha
NPOJOJDKEHNE OHOJOTUYECKOro o0pa3oBaHMs B OpPraHU3aIUsX  CPETHETO
po(ecCHOHaTBLHOTO U BHICIIETO 00Pa30BaHUS.

O0s13aTenbHBIM yCIIOBUEM MPU 00yUYEHUU OMOJIOTHH Ha YIiIyOlIEHHOM YPOBHE
ABIIIETCS TIPOBEJCHUE JIAOOPATOPHBIX M TPAaKTHUECKUX pabor. Takxke yuacTue
0Oy4Jaronuxcsi B BBIMOJHEHUU TPOSKTHBIX M YUEOHO-MCCIIEI0BATENHLCKUX PaboT,
TEMaTHKa KOTOPBIX OMPEAEIIEeTCS yUuTeIeM Ha OCHOBE HUMEIOIIUXCSl MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COAEPXAHUE OBYYEHUA
10 KUIACC

ConepxaHue TmporpaMMbl, BBIACICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyaapcTBeHHoM urorooit arrectanuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpeMeHHas OuoJIOrusi — KOMIUIEKCHas: Hayka. Kpatkas uctopus pa3BuUTHS
ouosoruu.  buojmornueckue HAyKd W H3yYaeMble ~HUMH  MPOOJIEMBI.
OyHIaMEHTaIbHbIC, MPUKIAJHBIE W TOUCKOBBIE HAYYHBIC HCCIEHOBAHUS B
OUOJIOTHH.

3HadeHue OMOJOrMK B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYUHOUN
kapTtuHbl Mmupa. Ilpodeccun, cBszaHHble ¢ Ouonoruen. 3HayeHUE OUOJIOTHH B
MPAKTUYECKON JEATEIIBHOCTA 4YEJIOBEKA: MEIAUILIMHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE IPUPOBL.

JdemoHcTpauuu

[Toptpets: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. T'apsei, I'. Mennens, B. 1. Bepuanckuu, U. I1. [Tasnos, 1. 1. Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecosckuit, JIxx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsi3p OWoONIOTMH C JIpYyruMu Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cUCTEMbI U UX U3yUYeHHE

KuBbie cuCTEMBbl Kak MpeaMeT u3ydeHus Ouosioruu. CBOMCTBAa KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, MAUCKPETHOCTb M UEIOCTHOCT,
CJIO0XHOCTb W YHNOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHW3alHs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YPpOBHH OpraHu3aly > KUBBIX CHUCTEM: MOJIEKYJISIDHBIA, KJIETOYHBIH,
TKAHEBBIN, OpPraHU3MEHHBIMN, MOMYJIIHMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(OuoreouenoTnueckuii), oOuochepusiii. Ilpoueccbl, npoucxondmve B KHUBBIX
cuctemax. OCHOBHBIC TpPHU3HAKU JXKUBOTO. JKW3HB Kak (Gopma CYIIECTBOBAHUS
Marepuu. Hayku, n3ydaromme »KuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpPraHU3aLUU.

N3ydenune xuBbIX cucteM. MeToasl Ouonornueckoi Hayku. HabGmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alM, MeTaaHanus3. [lonarue o 3aBucCUMON 1
He3aBUCHUMOW mnepemeHHOU. IlmaHmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormdeckux maHHbIX. OIEHKA JOCTOBEPHOCTH IMOITYYEHHBIX
pe3ynbTatoB. [IpuymHBI HCKaXX€HUSA pe3ysibTAaTOB J3KcnepuMeHTa. I[loHsTue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanun



Tabmuiet u cxeMbl: «OCHOBHBIE TpPU3HAKU >KU3HW», «buonorunyeckue
cuctembl», «CBoiCTBA KUBOW MaTepun», «YPOBHHU OpraHU3AUU KUBOU
npuponib», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoB 4YejoBeueckoro opranusmay, «buoreonenos», «buocdepar, «Metoab
U3YUYEHUSI )KUBOW TTPUPOJIBI».

O6opynoBanue: 1a0opaTopHOE 0O0OPYI0BAHUE JIJIsi TPOBEACHUS HAOIIOICHHI,
U3MEPEHUH, IKCTIEPUMEHTOB.

IIpakTuueckas padora «lcrnonp30BaHuE pA3IUYHBIX METONOB IPH
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Krnerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€OUHUIA >KuBOro. Vcropus
oTKkpbITUA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounast reopust (T. 11IBanH,
M. Hlne#inen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOU KJIETOYHOM
TEOPHH.

MeTtoapl  MOJIGKYJISPHOM ¥ KJICTOYHOW  OWONOTHH:  MHUKPOCKOIIHS,
xpomartorpadus, MeKTpodopes, METO MEYEHBIX aToOMOB, Au(hepeHITnATHHOES
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanHvix
K1emok. DIEeKTpoHHass MUKpockonus. Kougokanvnaa mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemokx.

JeMoHcTpanun

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

Tabmuupl u cxeMbl: «CBETOBOM MHUKPOCKOI», « NEKTPOHHBIA MHKPOCKOID,
«VcTopust pa3BUTHS METOJ0B MUKPOCKOTTHI).

OO0opymoBaHue: CBETOBOW MHKPOCKON, MHUKPOTpENapaThl PaCTUTEIHHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTnueckass padora «V3yueHne MeETOOB KIETOYHOH OHOJIOTHHU
(xpomatorpadusi, anextpodope3, aubdepeHmaIbHOe IeHTPUYrupoBaHue,
[TLIP)».

Tema 4. XumMuueckasi Opranu3anus KJIeTKU

XUMHUYECKHN COCTaB KJIETKU. Makpo-, MHUKpPO- U YJIbTPAMUKPOAIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTEIIS, PpEAr€HTa, yYaCTUE B CTPYKTYPUPOBAHUY KIIETKH,
Teroperyiasiuuu. MuHepaibHbIe BEIIECTBA KJIETKH, X OUOJIoruueckas posib. Poib
KaTMOHOB U aHUOHOB B KJIETKE.

Opranuyeckre BellecTBAa KIETKA. buonornueckue mnoiauMmepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 06enkoB. CTpyKTyphl OelkoBoi Mojekyibl. [lepBuunas
CTPYKTypa Oenka, MenTuaHas CBA3b. BTopuyHas, TpeTUYHAas, 4YETBEPTUUHAs
cTpykTyphl. Jlenatypamus. CBoiictBa OenkoB. Knaccuduxamuss  Oenkos.
buonornueckue Gpynkimu 6enkoB. /Ipuonsi.



YrneBoasl. MoHOCaxapuabl, IMCaXxapuibl, OJIMTOCaXapuabl U MOJIUCAXAPUIBIL.
O6mmit mmaH cTpoeHHss W (UBHKO-XUMUYECKHE CBOWCTBAa  YTJICBOJIOB.
buonornyeckue QpyHKIIMU yrieBOI0B.

Jlunuael. ['uapodunbHO-rUApOPOOHBIE CBOMCTBA. Kitaccudukaiys TUIuI0B.
Tpurnunepunapl, QocPonunuasl, BOCKH, cTepoubl. buonoruueckue QyHKUUN
munuoB. OOIMe CBOHCTBAa OMOJIOTHYECKIUX MEMOpaH — TEKy4eCTh, CITOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYIIPOHUILIAEMOCTb.

Hyxkneunnosesie kucnorsl. JJHK um PHK. CrpoeHne HyKJIEMHOBBIX KHCIIOT.
Hyxkneorunpl. [lpunnun kommiementapuoctu. [IpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnupans. Mectonaxoxaenue u ouonorunueckue gynkuuu JIHK.
Bunel PHK. ®ynxkuun PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBszu B Mojekyie ATO.
buonornyeckue pynkiun ATD. BoccranoBiaeHHbIE TEPEHOCUUKH, UX QYHKIIUU B
Kietke. [pyeue nykneozuompughocghamol (HT®). CexkenupoBanue [JHK. Memoowi
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas OHojorus: OMOXHUMHYECKHE M OMO(PHU3MUECKUE HCCIICTOBAHMS
cocTaBa W TPOCTPAHCTBEHHOM CTPYKTYphl OMoOMOjekyn. Moodenuposarnue
CMPYKMYpsl U QYHKYUl OUOMONEKYN U Ux Komniekcos. Komnviomepuwiii Ouzaiin u
OpeanuyecKull CuHme3s OUOMOJEKY U UX HeNPUPOOHBIX AHANO208.

JeMoHcTpanun

[Toptpetsr: JI. [Tonunr, dx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

Junarpammel: «Pacipenenenne XuMUYECKUX JJIEMEHTOB B HEKUBOU IPUPOJIE»,
«PacnpeneneHne XUMUYECKUX JIEMEHTOB B dKUBOU IPUPOJIEN.

Tabmuubr u cxemsl: «llepuomnueckas Tabmuila XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MoJIEKyJibl BOJbI», «BellecTBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTyphl O€IKOBOM MOJEKyJb», «CTpoeHHUE MOJIEKYJI
yriieBoaoBy, «CTpoeHue MOJeKyl JunuiaoB», «HyKIeuHOBbIE KUCTOTHIY,
«Ctpoenune Mmosekysibl ATD».

OO6opynoBanue: XUMUYECKas IOCY1a U 000pyI0BaHUE.

JlabopatopHas padora «O6Hapy)keHHE OETKOB C MOMOIIbIO KaYECTBEHHBIX
pEAKLIUIN.

JlabopaTopHas padora «lcciienoBaHne HYKIEUMHOBBIX KUCIIOT, BbIJICTICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CtpoeHue n pyHKUMH KIETKH

Tumbel KJIETOK: JdyKapuoTHUecKas W Ipokapuothyeckas. CTpyKTypHO-
(yHKUIHOHATbHBIE 00pa30BaHUs KIETKH.



CrpoeHnue npokaproTuueckoi kietku. Kiierounas creHka Oaktepuil u apxei.
Oco0eHHOCTH CTpPOCHHS TeTepOoTpoHONW u aBTOTPOGHON MPOKAPHOTUUECKUX
KJIETOK. MecTo U poJib TPOKapHuoOT B OMOIIEHO3aX.

Crtpoenue u GpyHKIIMOHUPOBAHUE 3yKapUOTHUECKOM KieTku. [Ina3maruueckas
MeMmOpaHa (miazManemma). CTpyKTypa Iuia3MaTHdecKkod memOpaHbl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTHIECKyt0 MeMOpaHy: naccuBHbIN (aupdy3us, odnerdéHnas
mubdy3us), aKTHUBHBIM (MIEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TPAHCIIOPT).
[Tonynponuiiaemocts MeMOpaHnsl. PaboTa HaTpuii-kaaueBoro Hacoca. DHIOIUTO3:
MUHOIIUTO3, (aronuto3. Dk3ouuto3. Knerounas crenka. CTpykrypa U QyHKIUU
KJIETOUHOM CTEHKU pacTeHUi, rpuOOoB.

Hutonnasma. Lluto3omnb. I{utockener. JBukeHue nurtomiasmMel. OpraHou bl
kieTku. OqHOMEMOpaHHbIE OPTraHOUIBI KIETKHU: dHoma3MaTrudeckas cethb (JI1C),
anmapat [onbIKu, JH30COMBI, UX CTpoeHue U GyHKUMH. B3anMocBs3b
OJIHOMEMOpPAHHBIX OPraHoOUJOB KJIETKU. CTpPOCHHE TPaHyISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxkos ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ aakuii (arpanyisipHBIN) SHAOIIA3MATHIYECKUN PETUKYITYM.
CekperopHas ¢yukius anmnapata ['onbmku. Mooduguxayus benxoe 6 annapame
Tonvoorcu. Copmupoexa 6enkos 6 annapame [ onvooicu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbix KieTok. Knetounslit cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOWABI  KIETKW:  MHUTOXOHAPHUM,  IUIACTHUJIBIL.
Ipoucxoorcoenue mumoxonopuii u niacmuod. Cumbuocenes (K.C. Mepeaickosckuil,
JI. Mapeynuc). Ctpoenne u (YHKIIMM MUTOXOHIpUU W 1uiactuia. IlepBuuHsle,
BTOPUYHBIC U CJIOKHBIC IJIACTU/IBI (POTOCUHTE3UPYIOIINX AYKApUOT. XJIOPOILIACTHI,
XPOMOIIACTHI, JEUKOIIACTHI BHICIIIMX PACTEHUM.

HememOpanubie opranouasl kietkn CTpoeHne W (GyHKIIMH HEeMEMOpaHHBIX
OpraHoOuJ0B KJIETKHU. PuGocompr. IIpomesxcymounvie Quramenme.
MukpodunameHTsl. Axkmunogvle Muxpoguiamenmol. MblllIEUHbIE  KIIETKH.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblx Kiemok. Mukpotpybouku. KnerouHsii
ueHtp. CTpoeHue ¢ JBHXKEHUE JKTYTUKOB U pecHUYEK. MukporpyOouku
muToriazmel. Llentpuons. benku, accoyuuposannvle ¢ MukpoguiameHmamu u
muxpompybdouxamu. Momopnvle b6enxu.

Anpo. Ob6onouka sapa, XpoMaTHH, KapuoIuIa3Ma, SIAPHIIIKH, UX CTPOCHHUE U
¢ynkuuu. Snepusiii O0enkoBbld MaTpukc. I[IpocTpaHCTBEHHOE pacMoIOKEeHUE
XpoMocoM B wuHTepdasHOM sape. dyxpomamun u cemepoxpomamun. benku
XpOMaTWHa — THUCTOHBL. JluHamuxa s0epHou 000104KuU 6 Mmumo3ze. HoepHuvlil
mpaucnopm.

Knerounsle BritoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK AYyKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu



[Toptpetsr: K.C. Mepexkosckuit, JI. Maprymnuc.

Tabmuipel U cxembl: «CTpOE€HHE SYKapUOTUYECKOW KIETKW», «CTpoeHue
XKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUNY, «Aapo», «CTpoeHne NPOKAPUOTHIECKON KIETKUY.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIPETapaThl 0aKTepUaTbHBIX KICTOK.

JlabopaTtopnass pabora «M3ydyeHue CTpOEHHS] KIETOK Pa3IM4HBIX
OpraHU3MOB.

IIpakTnyeckas padora «/3yueHre CBONCTB KJIETOUHONH MEMOPAHBD».

JlabopaTtopHasi padora «lccnenoBanne IUIasMonM3a W JEIJIA3MOJIA3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTnueckas padora «/3ydeHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaX).

Tema 6. O0OMeH BeliecTB U NPEeBpPallieHHe JHEPIUM B KJIETKe

AcCUMMITATIAS ¥ TUCCUMIUISIINS — IB€ CTOPOHBI MeTabom3Ma. Tumnsr oomMeHa
BEIIECTB: aBTOTPOGHBIN W TeTepOTpOPHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
nmpoleccax. OJHepreTuueckoe oOecrnieueHre KieTKu: mnpeBpanieHue ATO B
oOMeHHBbIX Tporeccax. DepMeHTaTUBHBIM XapakTep peaklUuil KJIETOYHOIO
Metabonuzma. DepMeHThl, MX CTPOCHUE, CBOMCTBA M MEXaHU3M JICUCTBUSL.
Kodepmentsr. Otnuuust GepMeHTOB OT HEOPTaHMUYECKHX KaTaau3aTopoB. bemku-
AKTUBATOPHI U OEJIKU-UHTHOUTOPHL. 3aBUCHUMOCTb CKOPOCTH (PEepPMEHTATHUBHBIX
peakimii OT pa3IMUHbIX (PAKTOPOB.

IlepBuuHBI CHHTE3 OpPraHUYECKUX BEIIECTB B KiIeTKe. {DOTOCUHTES.
AHoKcueennblli U oKcueenHvl omocunme3 y oaxmeputi. Ceemocobuparowue
NUeMEeHmMbvl U NUSMEHMbl PeakyuoHHo20 yenmpa. Ponb XJI0poImiacToB B IpoLecce
dboTocunTeza. CBeroBas u TeMHOBas ¢aszwl. Pomoovixanue, Cs, Cy. u CAM-munwvi
¢pomocunmesa. IIpogyKTUBHOCTH POTOCHMHTE3a. BiiusHue pa3znuyHbix (GakTOpOB HA
CKOpOCTh (poToCcHMHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. PaznooOpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTepuH, >KeNe300aKTepuHu, CEepoOAKTEPUH, BOJOPOIHBIC
OakTepuu. 3HaUYECHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buaesl Opokenus. I[IponykTbl OpoKeHHS M HX
HCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHBIE MUKPOOPraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30OYIUTEIN OOJIe3HEH.

AspoOHBIE  OpPTraHU3MBL. Oranbkl ~ JHEPreTHYECKOro  oOMeHa.
[ToaroroButenbHBIN dTam. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TITFOKO3BI.

buonornueckoe OKHUCIEHNUE, UM KIETOYHOE AbIXaHUE. POab MUTOXOHIpUMN B
npoiieccax Oumosoruyeckoro okucienud. Luknnueckue peakiuu. OKUCITUTENBHOE
dbochopunupoBanue. Inepeus memopannozo epaouenma npomonos. Cunmes ATD:



paboma npomounnou AT®-cunmasel. [IpeumyiiiecTBa a3poOHOTO MyTH OOMEHa
BEIIECTB Tepe aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JdeMoHcTpanuu

[Toprpetsr: [Ix. IIpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibr 1 cxembl: «DoTocuHTE3Y, «DHEPreTUIECKU 00MeH», «brnocuHTE3
oenka», «CtpoeHnue pepMenTa», « XeMOCUHTE3.

OO6opynoBaHue: CBETOBOM MHUKPOCKOM, 000pYyI0BaHUE JIJIsi MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasi padora «/3yueHue KaTaTuTUHYECKOM aKTUBHOCTH (DEpMEHTOB
(Ha mpUMepe aMuiIa3bl UK KaTala3bl)y.

JlaGopaTopnasi padora «U3yueHue (EepPMEHTATUBHOTO PpaCHICTUICHUS
MEPOKCHUIA BOJOPOA B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

Jlabopatopnasi pab6ora «CpaBHeHue mpoueccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JladopaTopHasi padoTa «CpaBHEHHE MPOIECCOB OPOKECHUS U JbIXAHH.

Tema 7. HacaencrBennass uHpopmManus 1 peajausanus eé B KJIeTKe

Peakuun MatpuuHoro cunrtes3a. [I[pUHIIUIT KOMIIJIEMEHTAPHOCTH B PEAKIIMAX

MaTpPUYHOIO CHHTEe3a. Peanu3anus HacnencTBeHHOW nH(popMmanuu. I'eneTnueckuii
KOJX, ero cpoucrBa. Tpanckpunuus — Marpuunbld cuHTe3 PHK. IlpmHnmmnsr
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, aHTUNAPAIUIETIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.
Tpancnsauus u e€ stansl. Yuactue TpancnopTHsix PHK B OuocunTese Oenka.
VYcaoBus Ouocunre3a Oenka. KogupoBanue amuHokucior. Pomb pubocoMm B
OouocuHTese Oenka.

Cogpemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzaius TeHOMa y
IPOKApUOT U IYKApUOT. Perysnsuus akTUBHOCTU T'€HOB Yy MPOKapuoT. ['mmoresa
onepona (d. XKako0, XK. MaHo). MonexynsapHvie mexanuzmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enog. Perynsauns 0OMEHHBIX
MPOLIECCOB B KJIeTKEe. KileTOuHbIN roMeocTas.

Bupycel — Hekietounbie (OpMBbI )KU3HU U O0NHUraTHele napa3utbl. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3aboneBanus denoBeka, KUBOTHBIX, pactenuid. CITN]J, COVID-
19, counanbHbie U MEAUIIMHCKHE MTPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz dorvuwux maccusos («bigdatar)
CMpPYKMYpHuIX buonocuyeckux oaunvix. Hanomexuonoeuu 6 buonouu u meouyuHe.
Ipoecpammupyemole gpynukyuu 6enxos. Cnocobvl 00CmagKu 1eKapcms.



JdemMoHcTpanun

[Toptpetsr: H. K. Kosbiios, /I. 1. UBaHOBCKUI.

Tabmuier u cxeMbl: «buocunTes Oenka», «I'eHeTnyeckuii koa», «Bupycen,
«bakrepuodarm».

IIpakTuyeckas padora «Co3naHne MOJEIN BUPYCay.

Tema 8. ZKu3HeHHBbIN HUKJI KJIETKH

Knerounsléi 1uki, ero mepuoasl u perymsamnus. WHtepdaza u MUTOS.
Oco0eHHOCTH TMpOIeccCOB, MpOTeKaromKX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  IlpecunteTndyeckuit  (MOCTMUTOTUYECKUM),  CHUHTETHYECKUU WU
MOCTCUHTETUYECKUN (MPEMUTOTUUECKUI) IepUOibl UHTEP(Pa3bI.

Marpuuneii cunrte3 JAHK — permukanms. [lpunnunsr perumkanun JTHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIIAPAIJICIBbHOCTD.
Mexanusm perukannu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TeaomMepaza. XPOMOCOMHBIH HaOOp KJIETKHM — KapuOTUMl. JIUMJIOWAHBIA W
raruiouHbelid  HaOOpsl  XpoMocoM. ['oMonoruusnsle xpoMocombl. [lonoBbie
XPOMOCOMBL.

Jlenenue kneTku — MuTo3. CTaaiuu MUTO3a U MPOUCXOASIINE B HUX MTPOLIECCHI.
Tuner MmuTo3a. KaprokuHes u nUTOKMHE3. bruonornyeckoe 3Ha4eHUE MUATO3A.

Perymamusa murorndeckoro nukia kietkd. lIporpammupyemasi kierodHas
ru0esb — arnomnTo3.

Knerounoe sympo, XpoMocombl, (QyHKIIMOHAJIbHAS T€HOMHUKA. MexaHuzmbi
npoaugpepayuu, ouggepenyuposku, cmapenus u eudenu xiemok. «l{ugposas
K1emKa» — buoungopmamuyeckue mMooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHcTpanun

Tabmumer 1 cxeMbl: «KW3HEHHBIM UK KICTKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmukanus JJTHK.

OO6opyoBaHKE: CBETOBOM MUKPOCKOII, MUKpOTpenapaTsl: « MUTO3 B KJIETKaxX
KOpEIIIKa JTyKa».

JlaGopaTopHnas padora «3yuenune XpOMOCOM Ha  TOTOBBIX
MUKpOIpenapaTaxy.

JlabopaTtopnas padora «HabmoneHre MUTO3a B KJIETKaX KOHYMKA KOpeIlKa
JyKa (Ha TOTOBBIX MUKPOIIpEnaparax).

Tema 9. Crpoenue u pyHKUMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPTaHHU3MOB. OOHOKJIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOEHUS U )KU3HEACATEIHLHOCTU OJTHOKIIETOUHBIX OPTaHU3MOB.
bakrepuu, apxeu, OJHOKJIETOUYHBIC T'PUOBI, OJTHOKICTOYHBIE BOJOPOCIH, IPYTHE
npoTucThl. KolOHManbHbIE OPraHU3MBl.



B3anmocCBs3p 4acTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Txanu pacreHuid. TUIIBI PaCTUTENILHBIX TKAHEH: 0Opa3oBaTeIbHas, TOKPOBHAS,
IpOBOJAIIAsl, OCHOBHas, MexaHuueckas. OCOOCHHOCTH CTpPOCHHMs, (YHKIUN U
PACIIONOKEHUS TKAHEN B OPraHaX PaCTEHUM.

TkaHW KUBOTHBIX M YEJOBEKA. THWIBI KMUBOTHBIX TKAHEH: 3MUTEIIHAbHAS,
COEIMHUTENbHAsA, MbIlIeyHasi, HepBHass. OcoOeHHOCTH CTpoeHHs, (YHKUUN U
pPacroJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M TIeHEpaTUBHBIE OpraHbl pacTeHuid. Opranbl H
CHUCTEMBI OPTaHOB )KMBOTHBIX U yenoBeKa. DyHKIIMHA OPTraHOB U CUCTEM OPTaHOB.

Onopa Ttena opranu3zMoB. Kapkac pactenmii. CkeneTbl OAHOKJIETOYHBIX M
MHOT'OKJIETOYHBIX JKUBOTHBIX. Hapy kHbIl 1 BHyTpeHHUM ckeneT. CTpOeHUE U TUTIbI
COEMHEHUS KOCTEH.

JIB)KEHUE  OpraHu3MoB.  [IBM:KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, JKTYTHKOBOE, PECHUYHOE. JIBMKEHHME MHOTOKJIETOYHBIX PaCTEHUM:
TPONIU3MBl M HACTUU. JIBH)KEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIleyHas cucreMa. Pediekc. CkeneTHbie MBI U UX padoTa.

[Iutanue opranu3mos. [lornoiieHre BObI, yIIIEKUCIOTO ra3a U MUHEPAJIbHBIX
BEIIECTB  pacTeHusAMu.  llutanme  KuBOTHBIX.  BHyTpumomoctHoe m
BHYTPHUKJIETOYHOE MNHILeBapeHue. I[IlnTaHne MO3BOHOYHBIX JKUBOTHBIX. OTIENbI
NUIIEBAPUTENILHOTO TpakTa. [lumesapurenpHble kene3pl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. JIpixanue pacteHuid. JIpixanue >xuBOTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOoe npixanue. /[prxarenbHas HOBEPXHOCTD.
XKabepnoe u nérounoe npixanue. JIpixaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHas cucrema uesioBeka. MeXaHu3M BEHTWISLHUM JIETKUX y NTUL U
MJIEKOMUTAIOMUX. Perysiius apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. [pPaHCIOPTHBIE CUCTEMbI PACTECHHM.
Tpancnopr BemecTB y KHUBOTHBIX. KpoBeHOCHas cucrema M €€ Oprassbl.
KpoBeHocHast cucrema TMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrum kpoBooOpamieHusi. DBOIIOIUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI MTO3BOHOYHBIX >KMBOTHBIX. PaboTta
cepla v €€ perysums.

Brinenenue y opranusmos. Beienenue y pacteHuil. BeigeneHnue y )KUBOTHBIX.
CokpartutenbHble Bakyosd. Opranbl BblaeneHusa. DuibTpanusi, CEKpeuus u
oOpaTHOE BCachIBaHME KaK MeEXaHU3Mbl pabOThl OpraHoB BblaeieHUs. CBs3b
IIOJIOCTH TE€JIa ¢ KPOBEHOCHOW W BBIACIUTEIBHOM CUCTEMaMu. Beiaenenue y



MMO3BOHOYHBIX >XKMBOTHBIX M uenioBeka. [louku. CtpoeHune u (yHKIIMOHUPOBAHUE
Hedpora. OOpa3oBaHKE MOYH Y YETIOBEKA.

3amMTa y OpPraHu3MoOB. 3alluTa y OJIHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OaxTepuil ¥ HUCTHI MPOCTEHIINX. 3alUTa Y MHOTOKJIETOYHBIX pacTeHuit. KyTukya.
CpencTBa nacCUBHOW U XUMUYECKOM 3a1IUThl. ODUTOHIUBI.

3ammTa y MHOTOKJIETOUYHBIX >KMBOTHBIX. [IOKpOBBI M HX NIPOU3BOJHEIE.
3amura opranu3ma oT Oonesneil. iMmyHHas cuctema yenoBeka. KieTodHblii u
TYMOpPaJIbHBIE HMMMYHHUTET. BpoXIEHHBIM M TPUOOPETEHHBIN crenuuaecKuii
UMMYHUTET. Teopus KiIoHaIbHO-celiekTHuBHOro ummyHnutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnasiurenbHble OTBETHI OPraHu3MoB. Posb BpoxKIEHHOTO
MMMYHUTETA B PA3BUTUHA CUCTEMHBIX 3a00JICBaHUMA.

Paznpaxumocts u  peryiasuMs |y  OpranusmoB. Paznpaxumocts y
OJTHOKJIETOUHBIX OpraHu3MoB. Takcuchl. PazapaxuMoCTh U peryisiiuus y pacCTEHUN.
PocToBbIe BemiecTBa U X 3HAYEHUE.

HepBnast cucrema u pedaekTopHas peryisiuus y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTlelbl. JBOJIOIMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBbI
y SKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Pedrnexc u
pednexropHas nyra. be3ycioBHble U yCIOBHBIE pe(IIEKCHI.

['ymopanbHast peryssiius M SHJIOKPUHHAS CHCTEMA >KMBOTHBIX M YEJIOBEKA.
JKene3pl 3HAOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleHCTBHE TOPMOHOB. B3auMOCBS3b
HEPBHOW M SHIOKPUHHOM cucteM. [ mnmoranamo-runodusapHas cucrema.

JdeMoHcTpauuu

[Toprper: U. I1. I1aBnos.

Tabmuubl U cxeMmbl: «OJHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHbBIC
Bojopocnm», «bakrepum», «lIpocreitmmey, «OpraHbl LBETKOBBIX PACTCHUI,
«CucreMbl  OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKkoMbIx», «Tkanu pacteHuit», «KopHeBbie cucreMbl», «CTpoeHue cTediisy,
«CtpoeHune nMCTOBOM IUIACTUHKWY», «TKaHW JKUBOTHBIX», «CKEJET 4elIOBEKay,
«lIumeBapurenbHass  cucrema», «KpoBeHocHass cucremayn, «/lpIxarenpHas

CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpI11eyHas CUCTEMAY,
«BblenurenbHas cuctemay, « JHIOKpPUHHAS cuctemMa», «CTpOoeHHE MBI,
«AMMyHUTETY, «Kumeunomnosmoctaeie»y,  «Cxema NUTAaHUSI ~ PACTCHUI,

«KpoBEeHOCHBIE CUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THAPBDY,
«CtpoeHue mnaHapumn», «BHyTpeHHee cTpoeHue noxkaeBoro uepBs», «HepBHas
cucremMa pbio», «HepBHas cucrema nArymkm», «HepBHas  cucrtema
npecMbikaromuxcs», «HepHas  cucrema  nruny», «HepBHas — cucrema
MIIEKONIUTarOIX», «HepBHas cucreMa yenoBekay, «Peduexcy.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPONpENnapaThl OJHOKIETOYHBIX
OpraHU3MOB, MHKpOIIpEnapaTbl TKaHEW, PAKOBHHBI MOJUIFOCKOB, KOJUIEKLIUU



HAaCEKOMBIX, WIJIOKOXHUX, UBBIE 3K3€MIUIIPbl KOMHATHBIX PAcTE€HUM, repoapuu
pacTeHHMil pa3HBIX OTHAEJIOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YEeJOBEKa,
o0opy0BaHuE AJi IEMOHCTPALIMK TOYBEHHOI'O U BO3YIIHOTO MUTAHUS PACTEHUM,
pacuierieHns Kpaxmaiia u OeJIKoB oA AecTBUEM (hepMEHTOB, 000PYyI0BaHUE IS
JEMOHCTPALUX OIBITOB IO U3MEPEHUIO )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUI, MOJIEJIA TOJIOBHOTO MO3Tra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHas pabora «/3yueHrue TKaHE pacTCHUI».

JlaGoparopHasi padora «3ydyeHue TKaHEe )KUBOTHBIX).

JlaGoparopHasi padora «/3yyeHrne opraHoB IBETKOBOTO PACTCHUSD.

Tema 10. PazMmHOkeHUE 1 pa3BUTHE OPraHU3MOB

®dopmbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecriosnioe (BKJIIOYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrosoro  pa3MHOXKEHHUSA:  TMOYKOBAaHUE,  CIOPYJISAIUS,
(dparMeHTanus, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [lomoBbie kieTkH, wiam rameTtel. Meio3. Craauun
Mmeino3a. [loBenenne xpomocom B Meino3e. Kpoccunrosep. buomornyeckuii CMpICi
Meio3a W TOJIOBOTO TMporecca. Meio3 M ero Mecrto B KMU3HEHHOM IIHKIIE
OpPraHU3MOB.

[IpenzaponpiieBoe passutue. ['amerorenes y xuBoTHBIX. [1010BbIE XKee3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmonoTBOpeHre u  3MOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CroOCOOBI
OIUIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTUs — HayKa
0 Pa3BUTHH OPraHU3MOB. Mopghozenes — 00na u3 2nagHulx npobdIem IMOPUOTIO2ULL.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cragum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymku). Jpo6nenue. Tumbl — apoOiieHHS.
Jlemepmunuposannoe u HeoepmuHuposanmoe Opobnenue. brnacmyna, munsi
onacmyn. OcoOEHHOCTH APOOIEHUS MIICKOMUTAIOIMINX. 3apOJIbIIIEBbIE JIMCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEH U3 3apO/bIIIEBBIX JUCTKOB. B3auMHoe
BIUSIHUE YacTell pa3BUBAIONIETOCS 3apojbliia (SMOpPHOHANbHAS WMHIYKIINSA).
3aknaaka TUTaHA CTPOEHHMS JKMBOTHOTO Kak pe3ysibTaT HepapXUUECKHX
B3aMMOJICUCTBUI TE€HOB. BrusHue Ha >MOpPHUOHANBHOE pAa3BUTUE PA3IUYHBIX
(GhaKTOpPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue x)uBoTHBIX. [locTomMOpuoHanbHBIN Tnepuon. [lpsmoe u
HenpsiMoe pas3BuTue. PaszBute ¢ wMetamopdo3oM y O€CIO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrMyeckoe 3HAUY€HHE NPSIMOrO M HEMPSMOTO
pa3BUTHS, UX pacnpocTpaHeHUE B Ipupone. Tumbl pocTa *KUBOTHBIX. DaKTOPHI
PETYISINN POCTA KUBOTHBIX U YesoBeka. CTaauu moCTIMOPHOHAIBHOTO Pa3BUTHS



y )KABOTHBIX U yenoBeka. [leproasl oHTOreHe3a uenopeka. CtapeHue u CMepTh Kak
OMOJIOTUYECKHE MPOTIECCHI.

Pasmuoxxenne u pasutue pacrenuid. ['ametoput u crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuit. OOpa3zoBaHue Crop B nmpolecce Meiiosa. ['ameTtorenes
y pactenuid. OIIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. [[BoitHOE
OIUTOZOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHMe U Pa3BUTHE CEMCHH.

MexaHu3MBbl pETYJISLUUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpauuu

[Toptpersr: C. I'. HaBamun, X. [HInemasn.

Tabmuuer m cxembl: «BereratnBHOe pasMHOkeHHE», «Tumbl Oecmonoro
pa3sMHOXEHUD, «Pa3zMHOXKEHHE XJIIaMUIOMOHAAbDY, «Pa3zMHOXEHHE 3BIJIEHBIY,
«Pa3zmHOXeHue runpe», «Meno3», «Xpomocomel», «I'amerorenes», «CtpoeHue
SMUEKJIETKH U crepmaro3onaa», «OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe u
HenpsiMoe pa3Butue», «Pa3Buthe Maiickoro xyka», «Pa3Buthe capaHum,
«Pa3BuTne nArymku», «/{BOMHOE OIUIOOOTBOPEHHE Yy IIBETKOBBIX PACTCHUI»,
«CtpoeHue ceMsiH OJHOJOJIbHBIX U JIBYJIOJIBHBIX pacTeHUN», « KU3HEHHBIN UK
MOPCKOH KaIycTb», «  KU3HEHHBIN UK MXa», <« KU3HEHHBIN [IUKII TAITIOPOTHUKAY,
«KW3HEHHBIN UK COCHBD).

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK U
CIIEpMAaTO30UI0B, MOAENb « LUK pa3BUTHS JIATYIIKI.

JlabopaTopHnasi padora «/3yueHue cTpoeHUs MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTuyeckass pabdora «BpIsiBI€HHE NPU3HAKOB CXOJCTBA 3apPOABIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass pabGora «CTpoeHHE OpraHoOB pPa3MHOXKEHHUSI BBICIIHUX
pacTeHumN.

Tema 11. I'eneTnka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS U pa3BUTHUS T€HETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib OTE€UECTBEHHBIX YYEHBIX B Pa3BUTUHM I'€HETUKH.
Pa6oter H. K. KonerioBa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kaprieuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, AJbTEPHATUBHBIE IPU3HAKK, JOMHUHAHTHBIA W PEUECCHUBHBIN
pHU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAsI JIMHUSL, THOPHUIbI, TEHOTHUII, (PEHOTHIL.
OcCHOBHBIE ~ METOJIbI ~ T€HETUKH: TUOPUAOJOTUYECKHM,  LUTOJOTHUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU .

JeMoHcTpanun



IHoptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 10. A. ®ununuyenko, H. B.
Tumodees-PecoBckuii.

Tabnuupl u cxeMbl: «MeTobl TeHETUKNY, «CXEMbI CKPEIIUBAHUS.

JlaGopaTtopnass pabGora «J/[po3oduna kak OOBEKT TE€HETUYECKUX
HCCIIEA0OBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBwlii 3akoH MeHaens — 3aKOH
eAMHO00pa3ust ruOpUI0B 1epBoro nokosjieHus. [lpasuiio nomuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paclIeIuIeHusT NPU3HAKOB. lluTonornueckue OCHOBBI
MOHOTHOPHUTHOTO CKpelnuBaHus. [ umores3a 4ucToTh raMer.

AHanuzupyoniee ckpeupanue. [[poMexkyTOUHBIN XapakTep HACIEeI0BAHMS.
Pacmennenne npu3HakoB IPU HEMOJIHOM JIOMUHUPOBAHUMU.

JuruOpuaHoe ckpemmBanue. Tpetuii 3aKkoH MeHienst — 3aK0OH HE3aBUCUMOTO
HacJe0BaHUs NpU3HAKoB. [{uTonornueckne 0CHOBbI JUTHOPUIHOTO CKPEIIMBAHUS.

Cuerniennoe HacneaoBanue npusHakoB. Padotsl T. Moprana. CuerienHoe

HACJEJOBAHUE T'€HOB, HAPYUICHUE CLEIUICHUS MEXKIy TeHaMh. XPOMOCOMHAs
TEOPUS HACJIEICTBEHHOCTH.
I'enernka nosia. XpoOMOCOMHBINA MEXAHU3M OIPEACICHUS 1M0Ja. AYyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIil U rereporaMeTHbeid noi. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanne npu3HaKkoB, CUEIUIEHHBIX C TIOJIOM.

I'enoTun kak uenaocTHas cucrema. [lneiiorponus — MHOXKECTBEHHOE JICIICTBUE
resa. MHOXECTBEHHBIM aIeau3M. B3auMoaelcTBUEe HeaUICJIBHBIX TI'€HOB.
Komnnementaprnocts. Onmcras. [omimepus.

['eHeTHYECKUI KOHTPOJIb Pa3BUTHS PACTECHUN, )KUBOTHBIX U YEJIOBEKA, & TAKXKE
(U3HOJIOTUYECKUX  TPOIIECCOB, TOBEICHUS W  KOTHUTHBHBIX  (PYHKIUH.
['eneTnueckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— Tapa3suT» U «XO35IMH — MHUKpOOMOM». ['eHeTHYeCKHe acMeKThbl KOHTPOJISI U
W3MEHEHUS HACJIEICTBEHHONW MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHHU3MOB.

JdemoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabnuuel u cxeMmsl: «IlepBbiii U BTopoit 3akoHbl Menaens», « Tperuit 3akoH
Mengens», «AHamM3HpyOUIee CKpemuBanuey, «HemomHoe TOMUHHpPOBAHUE,
«CreruieHHOe  HaClIeJIOBaHWE TIPU3HAKOB Yy Jpo3oduiiby, «l'eHeThukKa Ioay,
«Kapuotun uenoBeka», «Kapuorun npozoduinery, «Kapuotunm — OTHIBD,
«MHOX€eCTBEHHBIN AJUIEIN3M», «B3anumMoAeiCTBIE TEHOBY.

O6opynoBanue: MoAeNlb Mg JAEMOHCTpAallMd 3aKOHOB €JAMHO00pa3us
rUOpUIOB TIEPBOTO TOKOJEHUS M paCUICIUICHUS NPU3HAKOB, MOJEIb IS
JEMOHCTPAllUM 3aKOHA HE3aBHCUMOI'O HACJIEAOBAaHHS NPU3HAKOB, MOJENb IS



JEMOHCTPALUK CLEIJICHHOTO HACIEIOBaHUs IMPHU3HAKOB, CBETOBOM MHMKPOCKOII,
MUKponpenapar: «Jpo3zodumnay.

IIpakTuueckass padora «lV3yueHne pe3yiapbTaTOB MOHOTHOPHUIHOTO
CKpEUIMBaHUA y AP030(UIIBD».

IIpakTnueckas  paGora  «M3yueHue  pe3ysibTaTOB  JUTHOPUIHOTO
CKpENIMBaHUA Y APO30(DUITBD».

Tema 13. 3akoHOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopmupoBaHuM (PeHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. BUab
V3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHASI.

MopaudukanonHas W3MEHYMBOCTh. Ponb  cpenbl B (OpMHpPOBAHUU
MOIU(PUKAIMOHHON M3MeHYMBOCTH. Hopma peakimu mpusHaka. BapuarmoHHBIN
pan u BapuarmoHHas kpuBas (B. HMoranncen). CpoiicTBa Moau(UKAIIMOHHOM
M3MEHYMBOCTH.

I'enoTunnueckas n3amMeH4YnBOCTh. CBOMCTBA FTEHOTUINYECKON U3MEHUYUBOCTH.
Bubl reHOTHTINYECKOI M3MEHYMBOCTH: KOMOMHATHBHAS, My TAI[MOHHAS.

KomOunHatuBHas W3MEHYMBOCTh. Mei03 M MOJOBOM MpollecC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTanmoHHass W3MEHYMBOCTh. BHIbl MyTalnuil: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUUPOBAHHBIE MyTalMH. SnepHble WU
nuToIa3MaTuyeckue Myrtauuu. COMaTUYECKUE W TOJOBble MyTauud. [IpuunHbI
BO3HUKHOBEHUS MyTanui. MyTareHbl W WX BJIUMSAHUE Ha OPTraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTUYECKUX PSJI0B B
HacneactBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

OnuceHemuxka U 9NUSEHOMUKA, pOJb dNUSEHeMmUYecKux @axkmopos 6
HAac1e0068aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOS.

JdemoHcTpauuu

[Toprpersr: I'. ne @pus, B. Uoranncen, H. 1. BaBunos.

Tabmumet w cxembl:  «Bumgsl  u3MeHuumBocTH», «MoauduKkamoHHas
U3MEHUYHMBOCTBY, «KoMOnHaTuBHas U3MEHUYHBOCTbY, «Meiosy,
«OmonoTBopeHuey, «l 'eHeTndeckue 3a00ieBaHUs YeIoBeKay, « Buabl MyTaiuii».

OO6opynoBaHue: XKUBbIE U TepOapHbIE SK3EMIUISIPhl KOMHATHBIX PAcTEHUM,
pucyHku ((potorpadum) )KUBOTHBIX C Pa3IMYHBIMU BUIAMHU H3MEHYHBOCTH.

JlaGopaTopnas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psga U
BAPUALIMOHHOW KPUBOW».



IIpakTuyeckas padora «Myrtauuum y JApo3oduiabl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YesiOBEeKa

Kapuotun wenoBexka. MexayHapoaHas mporpaMma HMCCIEOOBAaHUS TE€HOMA
yenoBeka.  MeTroapl  M3y4YeHHsT TEHETHKM  YEJOBEKAa: TIEeHEAIOTMYECKH,
OJIM3HEIIOBBIMH, LIUTOTC€HETUUCCKHU, MOMYJIALMOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKUMN. CoBpeMeHHOE OIIPENICIICHUE TE€HOTHUIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[111P-ananu3a. HacieacTtBenHbie 3a00sieBaHUsl YesioBeKa. [ eHHbIE 1 XpOMOCOMHBIE
0O0Ne3HH 4YenoBeKa. bole3HM ¢ HacleICTBEHHOW MpeApacroioKEHHOCTBIO.
3HaueHUuEe MEAUIIMHCKON T€HETUKHU B MPEJAOTBPAIICHUN U JICUEHUH T€HETUYECKHUX
3a0oneBaHui 4denoBeka. MeanKo-reHeTuYeckoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [[OHSATHE «TEHETHYECKOTO Ipy3a». JTUYECKUE aCHEKThl UCCIEOOBAHUN B
00J1aCTH peTaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakToOpbl TMOBBIIICEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3ruecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY Karoreil cpensl. ['eHeTnueckas
IPEAPACTIOIOAKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdemoHcTpanuu

Tabnuiel u cxemsl: «Kapuotun yenoBekay, «MeToabl U3ydeHUs TEHETUKHU
yesoBekay, «I eHeTnueckne 3a00JI€BaHUS YETOBEKAY.

IpakTnueckas padora «CocTaBlI€HHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cesrekuusi OpraHn3MoB

JlomecTuKanus 1 CeJIeKIUs. 3apOKIACHHUE CEJIEKIIUN U JOMECTUKALUN. Y YCHUE
H. U. BaBunoBa o lleHTpax NpOHCXOXIEHHUS M MHOrooOpasusi KyJIbTYpPHBIX
pactenuil. Ponb cenexkuuu B co34aHUU COPTOB PACTEHUN U TOPOJI ) KUBOTHBIX. COpT,
nopoJia, ITaMM. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW M3MEHYMBOCTH
H. U. BaBunosa, ero 3HaueHue Ijis CENESKIIMOHHON pabOTHI.

Metoabl ceneKIMOHHOM paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIM U
VH]INBU]1y aJIbHBIM. Oramnel KOMOMHAIIMOHHOMN CCJICKLIUU. HUcnwiTanne
OPOU3BOAUTENEH MO MNOTOMCTBY. OTOOpP MO TE€HOTHIY C TIOMOIIBIO OLEHKU
(deHoTHNa MOTOMCTBA U OTOOP IO TEHOTUITY € moMolbio aHanu3a JIHK.

HcKkyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIEKUMOHHOM  paboThl.
PannanmoHHbIl 1 XUMHYECKUH MyTareHe3 Kak HCTOYHUK MYTAIUM Y KyJbTYPHBIX
dopm opranuzmoB. lcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHMS M METOJIOB
pexoMOuHanTHBIX JIHK 17151 mosmydenust icXoAHOTo MaTtepurarna Jjisi CeJIeKIIUH.

Ilonmyuyenune MTOJINTUIOUIOB. BuyTpuBugoBas rudpu3aIms.
bnu3koponcTBeHHOE — cKkpelnMBaHue, Wi uHOpuauHr.  HepoactBeHHoe
CKpeuiMBaHue, win aytopuauHr. ['erepo3uc u ero npuumHbl. Mcnonb3zoBaHue
rerepo3uca B cenekuuu. Otmanénnas ruOpuamsanus. IIpeomonenue Oecruionus



MEXBUOBBIX THOPUIOB. JOCTHKEHUS CENEKUUN PACTEHUH U )KUBOTHBIX. «3e1€Has
DEeBOTIOYUSAY.

CoxpaHeHrEe U U3yYEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKAX pOAMYENd i1 CO3JaHUsl  HOBBIX COPTOB W THOpHUIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIOGbIX HCUBOMHBIX
8 Yenax YIyUueHUs Cyuecmeyiouux U co30aHusi HO8bIX NOPOO, UHUL U KPOCCO8, 8
MoM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX MemOo008 HAYUYHLIX UCCLe008aAHUL,
nepeoosvix uoel U nepcneKmuHbIX MexHON0SUN.

JeMoHcTpaLun

IToptpersr: H. U. BaBunos, . B. Muuypun, I'. /. Kapneuenko, II. II.
JIyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabnuubl 1 cxeMbl: «LIeHTpbI IPOUCXOXKIEHUS U MHOTO00pa3usl KyJIbTYPHBIX
pacTeHHI», «3aKOH TOMOJOTHYECKUX PAJIOB B HACIEICTBEHHONM WU3MEHUYMBOCTH,
«Meronpl cenexiumy, «Otaanénnas rudpuauzanusy», «MyTtareHesy.

JlabopaTopHasi padora «3yueHne coOpToB KyJbTYPHBIX PACTEHHI U IOPOL
JOMAITHUX )KUBOTHBIX).

JlabopaTopHasi padora «/3ydeHue METOI0B CEIEKIIUN PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHIXKEHHS CEJIEKIMW pPAcTeHHH u
KUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHLHIO, MIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIN yYacTOK, B TEIIMYHOE XO3SMCTBO, B J1ab0OpaTopuio
arpOyHMBEPCHUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo/10rus U CHHTETHYECKAS OMOJIOT U

OOBeKThI, UCHOJb3yeMble B OMOTEXHOJIOTMH, — KIETOYHBIE M TKaHEBBIC
KYJbTYPBI, MHUKPOOPTaHU3MBI, 170:¢ XapaKTEepPUCTHUKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJIEOOTEeUeHHe, TMOJIYyYEeHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOAenue. Mukpobuonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOJOTHMYECKHUX
TexHosiorui. [IponszBoacTBo Oefika, aMUHOKUCIIOT U BUTAMUHOB.

Co3niaHre TEeXHOJOTHA W MHCTPYMEHTOB LIEJIEHANPABICHHOIO W3MEHEHUS U
KOHCTPYUPOBAHHUS T€HOMOB C LEJbIO MOTYYEHUSI OPTaHU3MOB U UX KOMITIOHEHTOB,
coJiepKallliX He BCTpEeYarolrecs B IpUpoe OMOCUHTETUUECKUE MY TH.

Knerounas wnxkeHepus. MeToasl KyabTypbl KIETOK M TKAHEH PACTEHUM U
K*UBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anus U COMATHYECKHIA
sMOpuorenes. lcronab30BaHUE TaIUIOWIOB B CEJICKIWU pacTeHui. [lonyuenue
MOHOKNIOHANIbHBIX anmumein. Hcnonvzosanue MOHOKIOHANbHBIX U NOJIUKTIOHAIbHBIX
aumumen 6 MeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWIEKIIETOK U KJIOHUPOBAHWE JKMBOTHBIX. METOA TpaHCIUIAaHTALHUK SAEP KIETOK.



Texnonocuu 0300po6nenus, KyibmueUupo8anusl U MUKPOKIOHATbHO20 PA3SMHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi W TeHHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI'€Ha |
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Co30anue mpanceennvix opeanuzmos.
JIOCTHXKEHNUS U IEPCIIEKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUH. DKOJIOTMYECKHE
Y 3THYECKHUE MPOOIEMbl TEHHOW UHKEHEPUU.

Menunuackue 6uorexnonoruu. [loctrenomuas mudposas meaunuHa. [TLHP-
JTUArHocThkKa. MeTaOoJOMHBIN aHalIW3, TEHOLEHTPUYECKUU aHajdu3 MpoTeoMa
YeJIoBEKAa ISl OLEHKH COCTOSIHHSA €ro 340poBbs. VCHOJIb30BaHHE CTBOJIOBBIX
kineTtok. TapretHas Ttepanus paka. 3D-OumoumxkeHepus aisg  pa3pabOTKU
(yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/aHUs KOMILJIEKCHBIX
TKaHEeW COYeTaHWEM TEXHOJOTHM TPEXMEPHOro OUONMpHHTHHTA U ckaddomauHra
JUISL PEIICHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3niaHue BEKTOPHBIX BAaKIMH C II€JIbI0 OOecreYeHus: KOMOMHHPOBAHHON
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHOBiIeHHE MOJIEKYJSPHBIX MEXAHH3MOB
dbynkuuonupoBanuss PHK-conepkamux BUPYCOB, BBI3BIBAIOIINX OCOOO OIACHBIE
3a0051eBaHUs YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabnuupl 1 cxeMmsbl: «Fcnoap30BaHNE MUKPOOPTAaHU3MOB B TPOMBIIIUIEHHOM
IPOU3BOJCTBEY, «KieTouHass nHxKeHepus», « 'eHHass HHKEHEepUs».

JlabopaTopHasi pabdota «3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «IloaydyeHre MOJIOYHOKUCIIBIX IPOLYKTOBY.

IKekypeuss «bHOTEXHONOTHA — BaXXKHEWIIas IPOU3BOAMUTENIBHAS —CHJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)Y.

11 KJTACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLNMOHHBIX NpPEACTABJICHHI B
Oounosioruu

OpomonmonHas Teopus Y. JlapBuna. IIpeanochUikM BO3HUKHOBEHHS
napBuHM3Ma. JKU3Hb M Hay4dHas nesatenbHocTh Y. JlapBuHa.

JIBky1Me cuiibl 3BooIUU BUAOB 10 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh
Pa3MHOXEHHUSI OpraHW3MOB, HACJIEICTBEHHass WM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIA U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunternueckoit reopun 3Botonuu (CTI). HeliTpanbHas Teopust
sBoJiroruM. CoBpeMEHHas ABOIOIMOHHAS OHOJOTHsA. 3HAYCHHE SBOJIIOIIMOHHOMN
TEOpUHU B POPMUPOBAHNHU ECTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHcTpauuu



[Toptpets: Apucrorens, K. JIunnen, K. b. Jlamapk, 2. XK. Cenr-Unep, XK.
Krosbe, Y. lapBun, C. C. UerBepuxos, U. 1. lImansraysen, x. Xonaein, . K.
benses.

Tabnuue! u cxemsl: «CucreMa sxuBoit mpupo sl (o K. JIunuero)», «Jlectauna
KUBBIX cyuiecTB (o Jlamapky)», «MexaHusm (GpopMupoBaHUs NPUCTIOCOOIEHUN Yy
pacTeHul u KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra myremectBus Y.
Hapsunay, «Haxogxku Y. JlapBuna», «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«IToponbr romyOeii», «MHoroobpasue KyiabTypHBIX (GopMm KamycTb», «Ilopomasi
JOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BuAOB (1o Y. JlapBuny)»,
«CxeMa COOTHOLIEHUS MABWKYLIMX CHWJI JBOTIOLUN», «OCHOBHBIE IOJOKECHUS
CUHTETHUYECKON TEOPHUH IBOJIFOLIUN.

Tema 2. MUKPO03BOJIIOLNS U €€ pe3yJIbTAThI

[Tonmynsuusa Kak dJI€MEHTapHas €IuHULA SBOMOUNH. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyisuui. M3meHenue
reHo(oH/a TOMyJSIMM KaK d3JEMEHTApHOE HBOJIOLMOHHOE SBJICHHE. 3aKOH
reHerudeckoro paBHoBecus Jx. Xapau, B. BaiinOepra.

OneMeHTapHble (AKTOpPBI (IBMKYIIME CHUJIbI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. [Jlpelid reHOB — ciiydaiiHble
HEHaIpaBJICHHbIE U3MEHEHUS YacTOT ajljiesiel B monyauusx. DpPpext ocHoBaTels.
Odexm oOymouinounoco eopaviuka. CHudCeHUue 2eHemuyecKko20 pPasHoO0OPA3UsL:
npuuunsl u creocmsusi. llposenenue s¢pgpexma Opetigha 2ernos 6 OONLUUX U MATLIX

NONYNAYUSAX. Murpauumu. N3omanus MTOMYJIS A M: reorpaduyueckas
(mpocTpaHCTBEHHAs ), Onosiorunyeckas (penpoIyKTUBHAS).
EcrecTBeHHBII 0TOOp — HampaBisitonuii  ¢gakrtop 3Bojouur. Dopmbl

€CTECTBEHHOTO  OTOOpa:  JBIDKYIIUHM, CTaOWIM3UPYIONINHM,  pa3pbIBAIOIINNA
(nm3pynTtuBHbIi). [lomoBoit oTO0p. BO3HMKHOBEHHE W HSBOMIONHUSA COLUATBLHOTO
NOBEJICHUSI )KUBOTHBIX.

[Ipucnoco0neHHOCTh ~ OPraHU3MOB  KAaK  pe3yJbTaT  MHMKPOIBOJIOLHUH.
BoznukHOBeHHE pucnocobeHuil y oprann3mMoB. ApoMop(ho3bl U U0 JaNTAIHH.
[Tpumeps! mprcnocoOIeHnit y Oprannu3MoB: Mopdoornyeckue, GU3noIOTUIECKHE,
onoxumuyeckue, TmnoBejaeHYecKne. OTHOCUTENBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xpurepunm u cTpykTypa. BumooOpazoBaHue Kak pe3yJbTar
MUKpPOAIBONIOIMHU. M3omsius — kimodeBor (akTop BumooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJIonaTpUYeCcKoe (reorpaduueckoe),
CUMIIATPUYECKOE (9K0JIOTHYECKOE), «MTHOBEHHOE (nonunounM3aIms,
rubpuan3zanysi). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIECCOB.

MexaHu3Mbl pOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpaA3HIL.



Ponb 3BOIOLIMOHHON OHOJIOTHHU B pa3pabOTKe HAYYHBIX METOJIOB COXPAHEHUS
O6unopaszHooOpaszuss. MUKPOIBOMIONUS M KOSBOJIOIMS IMAapa3uTOB M HX XO35EB.
Mexanu3Mbl GOPMUPOBAHUS YCTOMUYUBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPBHOBI €
HEH.

JdemoHcTpanuu

[Hoptpetsr: C. C. YerBepukos, D. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass H3MEHYUBOCTHY, «llomymnsimonHas
CTpyKTypa BuAa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray, «Buxyiiue
CUJIbl IBOJIIOLUNY, «IKOJOTUYECKAs] M3OJIALMS MOIMYJISIUNA CEBAaHCKOU (hopenny,
«I"eorpaduueckas U30SMS JTUCTBEHHUIBI CHOMPCKOM U TUCTBEHHUIIBI 1ayPCKOW»,
«lTonyAMOHHBIE BOJIHBI YUCIECHHOCTU XUILHUKOB M XKEpPTB», «Cxema NercTBUs
€CTECTBEHHOT0 0TO0pay», «DopMbl OOPHOKI 32 cylecTBOBaHUEY, « HAYyCTpHUaIbHBINH
MenaHu3My», «OKuBble — Hckomaembie»,  «llOKpOBHUTENbCTBEHHAas  OKpacka
KUBOTHBIXY», «[Ipenymnpexpaaromas okpacka >XUBOTHBIX», «DU3HOJIOIrMYECKUE
amanrtanuny, «llpucnocobieHHOCTh OpraHu3MOB U €€  OTHOCHTEIHHOCTHY,
«Kputepuu Buna», « Bunbi-nBoitHukmn», « CTpyKTypa Buza B ipupoae», «Crnocoob
BUI000pa3oBaHusy, «I eorpaduueckoe BUI000pazoBaHue TPEX BUIOB JTaHABIIICH,
«IKOJOTHYeCKOe BUA000pa30BaHUE BHUJIOB CUHHULY, «IlOJUIUIOMIBI pacTeHHID,
«KamycTHo-peneunblil ruOpu.

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydea NTUll U
3BEpEH ¢ MpUMEpamMu pa3IMYHbIX MPUCIIOCOOICHUH, Yydelia ITUIl U 3Beper pa3HbIX
BUJIOB, repOapuu pacTeHuil OJIM3KUX BHUAOB, OOpPA30BABIIMXCA Pa3IUYHBIMU
CIOCOOAMHU.

JlabopaTtopHnasi pa6ota «BbIsiBIieHHE U3BMEHUUBOCTH Y 0COOEH OHOTO BUIAY.

JladopaTopHasi padota «IIpucnoco6aeHns OpraHu3MOB U UX OTHOCHUTEIIbHAS
11E71€CO00PA3ZHOCTHY.

JladbopaTopnasi paGora «CpaBHeHHE BHIOB IO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. MakpodBosouus 1 e€ pe3yJbTaThl

Meroasl  HM3ydeHHMsT Makpol’BOMIOLMU. [lalleOHTOIOTMYECKHE  METOABI
uzydeHus: odBonoiuu. llepexonnbie ¢opMbl U (UIOTEHETUYECKUE —PSbI
OpPraHHU3MOB.

buoreorpaguueckne metonpl u3yudeHus 3BosonMU. CpaBHeHHE (IIOPHI U
dayHpl MaTepUKOB U OCTPOBOB. buoreorpaduyeckue obmactu 3emum. Bumapl-
DHAEMUKHU U PEJUKTHI.

OMOpPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJIbI U3YUCHUS
sBONMIOLMU. ['eHeTMYeckue MEXaHW3Mbl 3BOJIIOIMM OHTOTEHE3a M MOSBIEHUS
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
Pynuventapubsie opranbl U aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUUYECKUE,



OMOXMMHUYECKHE U MATEMATUUYE€CKHE METO/IbI U3YUYEHHUS IBOJIOIUHU. ['OMOJIOTMYHbIE
redbl. COBpEMEHHBIE METO Il TOCTPOCHUS (PUITOTEHETUIECKUX JI€PEBHEB.

XPpOMOCOMHBIE MYTAIIMU U 3BOJIFOLUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuia) PBOIONUU. [Ipunyun cmenvl GyHKYuUL.
HeoGpaTtumocTts »BotOoNMU. AmanTuBHas panuanusi. HepaBHOMEPHOCTb TEMIIOB
ABOJIIOLIHH.

JdemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrominep, O. ['ekkenb.

Tabmuipl U cxembl: «OUITOTCHETUYECKUM Pl JOMIAAN», «APXECONTEPUKCY,
«3Bepo3yObie  smepel»,  «Crerouedanb»,  «Punnodputh»,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emun», «Jlpelid KOHTHHEHTOBY,
«Penmuktby, «HauanpHble cTaaud 5SMOPHUOHAIBLHOTO PAa3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJOrMYHBIE W aHAJOTUYHBIE OpraHb, «PyIUMEHTHI»,
«ATaBU3MBDY, «XPOMOCOMHBIE HA0Ophl YEJIOBEKa U IIKUMIIaH3e», «l JaBHBIE
HaIpaBJICHUS HBOTIONHNNY, «O0LIME 3aKOHOMEPHOCTH SBOIIOLINI).

OOopynoBanue: KOJUICKIIUU, TepOapuu, MYJBSDKH HCKOIMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUA HACEKOMBbIX.

Tema 4. IIpoucxo:xaeHue U pasBUTHE 'KU3HU HA 3emJie

Hayunble ruUmoTe3bl MPOUCXOXKACHUS KHU3HUM Ha 3emie. AOHOreHe3 W
naHcrepmusi. JloHayuHble TIPEICTaBICHUS O 3apPOKJICHUU JKU3HU (KPEAlMOHU3M).
I'mnoTe3a NOCTOAHHOTO CaMO3apOKICHHUS KU3HU U €€ ONpoBepKeHUE onbiTaMu D.
Penu, JI. Cnannanuanu, JI. [Tactepa. [IponcxoxxaeHue sKu3HU U aCTPOOUOTIOTHS.

OcHOBHBIE JTaIIbI HEOPTraHU4ECKON HBOJIIOLIAH. IInanerapHas
(reojoruueckasi) SBOJIONUSA. XHMHUYECKas dBOJIONUSA. AOHOTESHHBIH CHHTE3
opraHnyeckux Bemiects u3 Heopranndeckux. Omeir C. Mumnepa u I'. FOpwu.
OO6pazoBanue noauMepoB U3 MoHoMepoB. Koarepatnas runote3a A. 1. Onapuna,
rurnore3a mnepBuyHoro OynboHa JIx. XonneliHa, reHeruyeckas rumoreza [
Ménnepa. Pubosumer (T. Yexk) um rumoresa «vmpa PHK» V. T'mnGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopus 3emnn u meToasl €€ n3ydenus. MlckonaeMmple OpraHM4eCcKUE OCTATKU.
I'eoxpononoruss u €€ Meroabl. OTHOCHUTENbHAs U A0OCOJIOTHASI T€OXPOHOJIOTHS.
['eoxpoHoONOrMUecKas nIKkaga: 0Hbl, 3pbl, IEPUOIbI, FTOXH.

Havaneneie »Tambl opranmyeckou sBostonuu. [losiBieHne W 3BOJIOLMS
NEPBBIX KJIETOK. DBOMIONMUS MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIUIEHKM KaK aHajior MEPBBIX Ha 3eMie cOOOIIECTB.
CrpomaronuTsl. [IpokapruoThl U 3yKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOreHes3). DBONMIOLIUOHHOE IPOUCXOKICHUE
BUpPYCOB. [IponcxoxaeHue MHOTOKIETOYHBIX OpPraHu3MoOB. BoO3HUKHOBEHUHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl HBOJIIOLMM BBICHIMX pacTeHU. OCHOBHbBIE apoMOP(O3bI
pacrennii. Bpixony pacremuit Ha cymy. [losBieHue CHOpPOBBIX pAacTeHUN H
3aBoeBaHue uMH cymd. CemeHHble pacTeHus. [IponcxokneHHe LBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tallbl 3BOJIIOIMM KUBOTHOrO Mupa. OCHOBHbBIE apoMOpP(oO3bl
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — IMOSIBIICHUE COBPEMEHHBIX
TunosB. llepBbie XopnoBbIe KUBOTHBIE. JKM3Hb B BOJAE. DBOJIIOLUSA NTO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii m pentunuii. [IporcxoknaeHne MIIECKOMUTAIONUX U
ntul. [lpunnun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
[I03BOHOYHBIMU KUBOTHBIMU CYLIH.

Pazutne xu3HM Ha 3emie MO dpaM U INEPUOJAM: apXeu, MPOTEpPO30M,
ajaeo30i, Me3030i, KaitHo30i. O01Ias XapakTeprucTrUKa KIruMaTa U re0JIOrH4eCKuX
npoueccoB. [losBneHne n pacuBeT XapakTEPHBIX OPraHU3MOB. YTJIEOOpa3oBaHUE:
€ro YCJIOBHSI U BIUSTHUE HA ra30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSL — 3KOJIOTHYECKHE KPU3HCHI Mponuioro. [IpuumHbel u
CIEACTBUS MAacCOBBIX BbIMUpaHHU. COBPEMEHHBIN SKOJOTMYECKHA KPHU3HUC, E€ro
ocobennoctu. [Ipobnema coxpanenust OmopazHooOpas3usi Ha 3emiie.

CoBpemeHHas cuctema opraHudeckoro mupa. IlpunHnumnel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE I'PYIIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanmy, JI. Ilactep, 1. 1. Meunukos, A. 1.
Omnapumn, [Ix. Xonneiin, I'. Ménmnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbita @. Penny, «Cxema omnbita JI. ITacTepa mo
U3YYCHHUIO CaMO3apOKJIeHUs XU3HW», «Cxema ombita C. Munepa, I'. Opn»,
«JTampl  HEOPTaHMYECKOW  JBoNOLMN»,  «l'eoxpoHonormyeckas  mIKama»,
«HauanbHble 3Tambl OpraHudeckoi 3BoOJIOIUNY, «CxeMa 00pa3oBaHUsl 3yKapHOT
nyTéM cumOuoreHesa», «Cucrema KHUBOW MpUpoasl», «CTpoeHHe BHpYCay,
«ApoMopo3bl  pacteHui», «PuHnopuTHY, «OIHOKIETOYHBIE BOJOPOCIN,
«MHoroknerounsle Boaopocian», «Mxwm», «[lanoporHukm», «l og0CceMEHHbIE
pacTeHus», «Opransl HBETKOBBIX pACTEHUINY, «CXeMa pa3BUTHUSA )KUBOTHOTO MUDPay,
«Apomopdo3ssl KUBOTHBIXY, «IIpocTeitmmey, «Kumeunononoctasie», «Ilmockue
yepBu», «UneHucroHorue», «PbviObY, «3eMHOBOAHBICY, «lIpecMbIKarommecs»,
«IItney, «Miexkonuraromue», «Pa3Butue KuU3HU B apXeUCKou 3pey, «Pazsurtue
KU3HM B IIPOTEPO30MCKONM 3pe», «Pa3BUTHE JKH3HM B TAIEO30UCKON 3pey,
«Pa3BuTHe XKU3HU B ME3030UCKOM 3pe», «Pa3zBuTHe )KU3HU B KATHO30MCKOU dpey,
«CoBpemMeHHas CUCTEMa OPTaHUYECKOTO MUPay.



OOGopynoBanue: rTepOapuyd pacTEHH pPA3IUYHBIX OTHEIOB, KOJUICKIIHUU
HACEKOMBIX, BIIA)KHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOJKHX, CKEJIEThl TO3BOHOYHBIX KUBOTHBIX, Uy4€eJia [ITUL] U 3BEPEM, KOJUIEKIUU
OKaMEHEJIOCTEM, TOJIE3HBIX MCKOIMAEMBIX, MYJSDKH OpPraHMYECKHMX OCTAaTKOB
OpPraHu3MOB.

Bupryanbnas  sgaGoparopnas  paGora «MojenupoBaHUE — ONBITOB
Musiepa—FOpu 1o uzydeHuto abMOreHHOTO0 CMHTE3a OPraHUYECKUX COSIMHEHUN B
NEepPBUYHON aTMochepey.

JlaGoparopnass padora «/3ydyeHue M ONHCAHUE HMCKOMAEMbIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnyeckas padora «l3ydeHue O0COOEHHOCTEH CTPOEHHUS pacTECHUMN
PAa3HBIX OTAEIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue yea0BeKa — aHTPOINOTeHe3

Pazniesnbl 1 3agaum aHTpOnIOaOrUK. MeTo1bl aHTPOIIOJIOT U U.

CraHoBj€HUE TPEACTABICHUN O MPOUCXOXKICHUU YENOBEKA. PenuruosHeie
BO33peHUsA. COBpEMEHHBIC HAYUHbBIE TEOPUH.

Cx0z1cTBO YenoBeKa € KUBOTHBIMU. CHCTEMATUYECKOE TTOJ0KEHNUE YEIOBEKA.
CBugerenbcTBa  CXOJCTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTEJIBHO-
MOPQOJIOTHUECKHE, AMOPHOJIOTHYECKHE, (bH3M0I0r0-OMOXUMHYIECKHE,
noBeJieHueckue. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TNOJOBHOTO MO3ra U BTOPOU CUTHAIIBHOM
CHCTEMBL.

JIBvxymue cuibl ((hakTOpbl) aHTPOTIOTEHE3a: OMOJIOTHYECKUE, COLUaTbHbIC.
CooTHollleHne OMOJOTUYECKUX U COIUATIBLHBIX (DaKTOPOB B AaHTPOTIOTCHE3E.

OcHOBHBIE CTaauu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie 0O0E3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTHU/IBI — OOIINE NPEIKH YeT0BEKOOOpa3HbIX 00€3bsH U
JoJieid. ABCTPaTONUTEKN — JBYHOTHE MPEAKH JtoJel. UenoBek yMmelnblid, nepBbie
V3TOTOBJIEHUS OPYAUN TpyAa. YelmoBeK NpAMOXOISIINN U IIEPBBIM BBIXOJ JIFOAECH 3a
npenensl Adpuku. Yenosek reifenboeprekuii — o0l npeok HeaH 1epTaIbCKOTO
YEeJIOBEKAa M YeJIOBEKA Pa3yMHOro0. UenoBEK HEaHAEPTAIbCKUW KaK BHUJ JIFOACH
XOJIOZHOTO KJIMMaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THIA, JICHUCOBCKHI
YeJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpenenamu Adpuxu. [lameoreneruka u
NaJI€Or€HOMUKA.

DBOJIIOIMS COBPEMEHHOTO uejioBeka. ECTeCTBEHHBIH OTOOP B MOIYJISLIMSIX
yesjoBeka. MyTalmoHHbIN mponiece u nosumopdusm. IlonmynsiiimoHHBIE BOJIHBI,
aperid reHoB, murpanus U «3h(eKT ocHOBaTENs» B MOMYJNSIMIX COBPEMEHHOTO
YeJoBeKa.



Yenoseueckne pacel. [lomatne o pace. bonbmme pacel: €BponeougHas
(eBpasmiickasi),  aBCTpajJO-HETpOuJHAsA  (PKBATOpUAJbHASs),  MOHTOJOUIHAs
(a3uarcko-amepuKkaHckas). BpemMs M MyTH paccelieHHs] 4YelIOBEKa 10 IIJIaHETE.
EnunctBo  yenoBeueckux —pac. HayyHas  HECOCTOSTENBHOCTh  pacu3Mma.
[IpucnocoOneHHOCTh YeNOBEeKa K pPa3HbIM YCIOBUSAM OKPYKAIOWIEH CpEe.bl.
Brnusinue reorpadguyueckoit cpezisl U apeiida reHoB Ha MOPQPOITIOTHIO U (PUIUOTIOTHIO
YeJ0BeKa.

MexaucuuIuinHapHble  MeToabl B (usnueckodt  (OMOJOTHYECKOH)
AHTPOIOJOTUHU.  DBOJIOLMOHHASI ~ QHTPOMNOJOTHS W MaAJCOAHTPOMOJIOTHUSA
YEJIOBEUECKHUX TMOMYJAUNA. bruoconuanbHble UCCAEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanue KO3BOTIONUH OUOJIOTHIECKOTO M COIMATLHOTO B YEIOBEKE.

JdemoHcTpauuu

[Toprpertsr: Y. HapBun, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.

Tabnuiel U cxembl: «MeToIbl aHTPOIOJIOTUNY, «[ 0JIOBHOM MO3T YelloBeKay,
«YenoBekooOpa3Hbie 00€3bsiHbDY, «CKeJNeT YenoBEeKa M CKEJIEeT IMIUMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbDY, «/[BHXKYIIME CUIIBI AHTPOIIOT€HE3A», « IBOJIOLUOHHOE
IpEBO  4eJoBeKa», «ABcrpajmonutek», «UYenoBek  ymenslit», «Yenosek
NpAMOXOISIINIY, «JleHncoBcknil uenoBek» «Heannepransup», « KpoMaHbOHIBD),
«IIpenku yenoBekay, « ITarnbl 3BOJIIOLAM YEIIOBEKA», «Packl uemoBekay.

OOGopynoBaHue: MYJSDKHM — OKaMCHEIIOCTeH, IPEAMETOB  MaTepHAIbHOM
KyJIbTYphl ~TPEAKOB 4YeJlOBeKa, penpoaykiuu (pororpadum) xapTuH C
MU(DOTOTHYECKUMU U OUOJEHCKUMH CIO)KETaMH TPOUCXOXKIACHHS UeJIOBEKa,
(doTorpadguu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIETh
yepera 4eJa0BeKa U yeperna IUMIIaH3€, MOJIENIb KUCTH YEI0BEKA U KUCTH IIMMIIAH3E,
MOJIENI TOPCA MPEIKOB YEJIOBEKA.

JlabopaTtopnas pabGora «/I3yueHue ocoOEHHOCTEH CTpPOEHHUS CKelleTa
YEJIOBEKA, CBSA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTHuyeckas padora «/3ydyeHue 3K0I0rNYECKUX aaNTalui YeJIOBEKay.

Tema 6. Jxosorusi — Hayka O B3aMMOOTHOIUICHUSIX OPraHM3MOB H
HAIOPraHM3MEHHbIX CHCTEM € OKPY KaKLIeH cpeaou

3apoKaeHre U pa3BUTHE dKoJoTHH B Tpyaax A. ['ymOGonsara, K. @. Pynse, H.
A. CesepuoBa, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazmensl u 3amauum
3koJiorud. CBsi3b SKOJIOTUH C IPYTUMH HAYKAMMU.

Mertoapl sxonorun. [loneBbie HaOMIOACHHS. DKCIIEPUMEHTHI B HKOJIOTHU:
npupoAHbIe U JlabopaTopHble. MojenupoBaHue B HKOJIOTUU. MOHUTOPHUHT
OKPY>KaloIlel Cpeibl: JIOKAIbHBIN, peTUOHATIbHBIN U TJI00aTbHBIH.

3HaYeHUE OKOJIOTMYECKUX 3HAHWW U1 YEJIOBEKA. ODKOJOTHYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBSI3€M yenoBeuecTBa ¢ npupogaou. dopmupoBanue
3KOJIOTUYECKOM KYJIBTYPhI U 3KOJIOTUYECKON IPaMOTHOCTH HACEJICHHUS.



JdemMoHcTpanun

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuios, 3. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuuer u cxemsl: «Pazgensl skonorun», «MeTtonbl 3kojgoruny», «Cxema
MOHHUTOPHUHTIA OKPYKaroUIeH Cpesbl».

JlaGopaTopHasi padora «3yueHne METOJI0B JKOJIOTUYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranu3mMsbl U cpea 00MTAHUA

DkoJyiornyeckue (paKkTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukarms
AKOJIOTHYECKUX (PAKTOPOB: abHOTHYECKHE, OMOTUUECKUE, aHTpOonOreHHble. O0mue
3aKOHOMEPHOCTH JEHCTBUA 3Koyormueckux ¢akropos. IIpasuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHnTHOCTh. DBpUOMOHTHBIE W CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuotnueckue ¢akrtopel. CBeT Kak sKojormdyeckuid Qaxrop. [leiicTBue
pPa3HBIX YYacCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOLIEHUIO K cBeTy. CHrHaibHas poJib CBETA.
DoTorneproan3m.

Temneparypa kak nskonorudyeckuid (axrop. [lelicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocts kak skojormyeckuii (axrtop. Ilpucmocobrnenus pacTteHud K
nojJep kaHuio BojHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHUIO K
Boze. [IpucnocoOaeHust )KUBOTHBIX K MU3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
[NIyOMHHAsT ~ TOATNOYBEHHAs,  BHYTpUOpraHuW3MeHHas.  DU3NKO-XUMUYECKUE
0COOEHHOCTH cpej; o0uTaHus opraHnu3MoB. [IpucrnocoOneHus OpraHu3MOB K KU3HU
B pa3HbIX cpeaax.

buonornueckue putrmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOuYHBIE U
roJu4yHble PUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennsie popmbl opranu3moB. [lonsTue o sxuznenHoi popme. XKuznennoie
(GopMbl pacTeHMil: AepeBbsl, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpaBBbl,
onHOJNeTHHE TpaBbl. JKu3HEeHHBIE (HOPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOMOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue dhaxkTopsl. Bunbl OMOTHYECKUX B3aUMOJCHCTBUN: KOHKYPEHITUS,
XUIIHUYECTBO, cuMOM03 U ero (opmel. [lapazutusm, koomepanus, MyTyaau3M,
KOMMEHCAIU3M (KBapTHPAHTCTBO, HaxJE€OHUYECTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommueckue, (opudeckue, (Hadpudeckue). 3HAUCHUE



OMOTUYECKNX B3aUMOJICUCTBUM JJi1 CYIIECTBOBAaHUSI OPraHU3MOB B Cpejie
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUCHUSI.

JdeMoHcTpanuu

Tabmuupl U cxembl: «Ikojioruueckue (akTopbl», «CBETOBOH CIEKTpY,
«DKOJOTHYECKHUE TPYIIIBI )KUBOTHBIX MO OTHOLICHUIO K CBETY», « TE€mIOKpOBHBIE
XKUBOTHBIE», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «Du3znonorunueckue aganTaluu
KUBOTHBIX», «Cpenpl oOOuTaHUS OpraHu3MoB», «buonoruyeckue pUTMbBY,
«Kuznenneie popmbl pacTeHui», « KuzHeHHbIE (HOPMBI )KUBOTHBIX», « DKOCUCTEMA
HIMPOKOJMCTBEHHOTO JIeca», «IDKOCHUCTEMAa XBOMHOro Jjeca», «llemu nuranus»,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHIus», «CumOmno3»,
«KoMmeHcanmuzmy.

O6opynoBanue: repbdapu pacTeHU M S>KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BJIUSHUIO Pa3IUYHbIX SKOJOTMYECKUX (PAKTOpOB, TepOapuu CBETONHOOMBBIX,
TEHEIOOUBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJMIOOUBBLIC, TECHEIIOOUBBIE U
TEHEBBIHOC/IMBBIC KOMHATHBIC PACTCHHUS, repOapuu U KOJUICKITUU TEIUIOTIOOUBHIX,
3UMOCTOMKHX, MOPO30yCTOWYMBBIX PACTEHUM, Uyuena MTHUIl U 3Bepel, repbapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepopuram, me3opuTaM, KOMHATHBIC
pacTeHHs JAHHBIX TPYIIN, KOJUICKIIMHM KUBOTHBIX, OOMTAIONIUX B Pa3HBIX Cpelax,
repOapu ©W KOJUICKIIMM pACTEHWH W JKWBOTHBIX, OOJQAIONIMX YepTaMu
IIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKU3HH, repbapuu u
KOJUICKIIUM PACTEHHM M >KUBOTHBIX PA3JIMYHBIX XKU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHbIX OMOTUUYECKUX B3aUMOJACHCTBUSIX.

JlaGopaTtopnasi paGora «BbIgBiIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JladbopaTopHasi paGora «BpIsABICHHE MPUCTIOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD).

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOEHHOCTH PACTEHUMN U3 Pa3HBIX
MECT OOUTaHUS.

Tema 8. Iko010rusi BUI0B U MOMYJISIIIUAI

DKOJIOTUYECKHE XapaKTEPUCTUKH OMYJISIINY. [Monynsiuua ~ kak
ouonoruyeckas cucrema. Poiab HeomHOpOaHOCTH cpeabl, GU3HNUEeCKUX 0aphepoB U
0COOCHHOCTEHW OMOJIOTHH BUJOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisiuuii. OCHOBHBIE TIOKA3aTE€NM TMOMYJALMU: YUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUT'PALIUSL.

DKoyioruyeckas CTpykrypa nomnyiasiuud. OUeHKa YHCIEHHOCTH MOMYJIALNU.
JlvHamuKa momyJsAuuyd U €€ peryisanusa. buoTthdeckuii moTeHIUan IMOIYJIALNH.
MoaenupoBanre TMHAMUKH TOMyIsiuud. KpuBble pocTa YMCIAEHHOCTH TOMYISLIHH.
KpuBble BbDKMBaHUS. Perymnsiuss 9MCIEHHOCTH TMOMYJSIHA: poJib (HaKTOPOB,



3aBUCSIIHNX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTHYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonsarue o0 skomorumveckoil Huiie Buaa. Mecrtooburanue. MHoromepHas
Mozenb sKojormyeckon Humm Jxk.M. XarumHcoHa. Pa3mepbl 3KOI0rMYecKou
Huiy. [loTeHnnanbHas U peain3oBaHHasl HUIIY.

Bun kak cucrema momynsuuid. Apeansl BUIOB. Buabsl M WX KU3HEHHbBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTH TOBEINEHUS W MUrpaluid >KUBOTHBIX. buosorunueckue
MHBA3UU Yy>KEPOJIHBIX BUIOB.

JdemMoHcTpanun

[Toprper: Ix. U. XaTuuHCOH.

Tabmuipl U cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTHKU  TOIMYJISIIHI,
«IIpocTpaHcTBEeHHAass  CTpyKTypa TMOMynsiuun», «Bo3pacTHble  MHUpaMHIbI
nonynsiiuu», «CKOPOCTh  3aceyieHUsI TOBEPXHOCTH  3eMJIM  Pa3lInyHbIMU
opranuzmamMmn», «Mojenb skosiorndeckor Humu Jx. M. XaTauHcoHay.

O6opynoBanue: repOapruy pacTeHUM, KOJJISKITUN KUBOTHBIX.

JlabopaTopnasi padora «IIpucnocoOieHus ceMsH paCTeHUH K pacCeICHUION.

Tema 9. IKo10rus COO0IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Cszu Mexay
OpraHn3MaMu B OMOIIEHO3E.

Okocucrema kKak oTkpbiTas cuctema (A. JIx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKK OpPraHW3MOB B DKOCUCTEME: MPOIYLEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetd. AOUOTHUECKHE OJIOKU
skocucTeM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopot BemecTB u MOoTOK IHEPTUU
B DKOCHCTEME.

OcHOBHBIE TTOKA3aTeNM SKOCUCTEMBI. broMacca U MpOoAYyKIHs. DKOJIOTUYECKHE
MMPaMU/JIbI YUCEN, OMOMACChI U SHEPTHUH.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpotiku. Dnyxmyayuu.
HampaBnennbsie 3aKkOHOMEpHBIE CMEHBI cO00IEecTB — cykieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUS Ha
cykueccuu. KnumakcHoe coobiectBo. bropaznoobdpasue u nmojgHora KpyroBopora
BEIIIECTB — OCHOBA YCTOMYUBOCTU COOOIIECTB.

[IpupoaHbie PKOCUCTEMBI. JKOCUCmEMbL 03€P U peK. IKOCUCmeMbl Mopeu U
oxeanos. Ixocucmemvl MYHOp, 1€Co8, Cmeneu, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznnuuns
MEKy aHTPOIIOT€HHBIMU U MIPUPOAHBIMU IKOCUCTEMAMU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [‘opojackas
dbnopa u dayna. CuHaHTpomm3alus TOPOACKON ¢ayHbl. buonormyeckoe u
X03STUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHCTEM.



3aK0OHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN OPTaHW3MOB B
IKocHCTeMax. Ponb Kackaownozo aghghexma u 8uU008-30UPuUKamopos (Kiouesvix
61008) 6 pynxkyuonuposanuu sxocucmem. IlepeHOC PHEPTUU M BEIICCTB MEKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISIITUN B SKOCHCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwl 6030eticmaust 3a2psA3HeHUll PA3HbLIX MUNO8 HA CYOOP2aAHUMEHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U  DKOCUCMEMHOM  VPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUS AHMPONOSEHH020 6030eticmausi. MeToa0I0THs
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHcTpaL U1
[Toptpet: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoleHO3a»,  «DKOocucTema

MIUPOKOIUCTBEHHOTO Jecay, « IKOCUCTEMa XBOMHOTO Jecay, «OyHKIHMOHAIbHbIE
TPYIIIBI OPTaHU3MOB B dKOCcHCTEMe», « KpyroBopoT BemiecTB B 3kocucTeme», «Llernn
nuTaHus (MacTOWIIHAs, JETPUTHAS)», «DKOJOTHUYECKas TMUpamMuia Yuce»,
«IKojoruyeckas nmupamusia Ouomacchn», «IKOJIOTHYECKAs MUPAMUJIA SHEPTUN,
«O06pazoBanue Oosotay, «llepBuunHas cykieccus», «BocctanoBieHue jieca mocie
noxapa», «JKocucrtema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB M IMOTOK
SHEPTUHU B arporeHosey, «[IpuMepsr ypoboskocuctem.

O6opynoBanue: repObapun pacTeHUH, KOJJICKIIMH HACEKOMBIX, dydea ITUIL |
3Bepeil, repdapuu KyJbTypHBIX M IUKOPACTYIIMX PACTECHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IpakTnueckas padora «/3yueHue u onrcanue ypOO3IKOCUCTEMBI.

JlabopaTtopnass pabora «/3ydyeHue pa3sHOOOpazHus MEJIKUX IOYBEHHBIX
YWICHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKCKypeusi «IDKCKypcUsi B TUITUYHBIN OuoreorieHo3 (B AyOpaBy, Oepe3HsiK,
€JILHUK, Ha CYXOJO0JbHBINA UM TIOUMEHHBIN JIYT, 03€pO, O0JIOTO)».

IKCKYpeHusi «DKCKYpPCHS B arpodKOCHUCTEMY (Ha TOJIE MW B TEITUYHOE
XO3SIUCTBO)».

Tema 10. Buocdepa — rinodanbHass IKocHucTEMA

buocepa — olOmieruianerapnas oOosiouka 3emiid, € CYIIECTBYET WU
CyllleCTBOBaJIa kM3Hb. Pa3BuTHe npeacrasieHuil o 6mocdepe B Tpyaax J. 3rocca.
VYuenue B. U. BepHanckoro o 6uochepe. Obnactu 6nochepst u €€ cocran. JKupoe
BelIeCTBO OMochepsl U ero GyHKITHH.

3aKOHOMEpPHOCTH cyliecTBoBaHus Ouocdepnl. OcodeHHOCTH Onochepsl Kak
rI100aIbHOM 3KOCUCTEMBI. J{MHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BCIIECTB U OMOTCOXMMHUYECKHE ITUKIIBI (YIiiepoaa, a3oTa). PUTMHYHOCTD SBICHUN
B Ouocdepe.



3onanbHOCTH OMochepsl. [lonarue o 6Guome. OCHOBHBIE OMOMBI CYIIIH: TYHIPA,
XBOMHBIE Ji€ca, CMEUIAHHbIE W NIMPOKOJHMCTBEHHbIC JI€Ca, CTEIHU, CaBaHHBI,
MyCThIHU, TPOITMYECKHE JIECA, BBICOKOTOPbA. KilnMar, pacTUTEIbHBINA U dKUBOTHBIN
MUpP OMOMOB CYIIIH.

Crpyktypa 1 (PyHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAIA U
ounochepHbIX QyHKIINA.

JdemoHcTpanuu

[Toptpetsl: B. . Bepnaackuid, 3. 3tocc.

Tabmuiel u cxembl: «I'eocdepnr 3emnn», «KpyroBopor azora B IPUPOICH,
«KpyroBopoT yriepoga B mpupoae», «KpyroBopor kwuciopoma B MOpUPOIE»,
«KpyroBopoT Boabl B mpupojie», «OCHOBHbIE OMOMBI Cyminy, «KiumaTtudeckue
nosica 3emany», «Tynapay, «Talra», «Cmemannsiii jgec», «IIIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «llycteiHsy, « Tponnueckuil gecy.

OGopynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJIJIEKITUU )KUBOTHBIX.

Tema 11. YesnoBek u OKpy:Ka0IIaf cpeaa

DKOJIOTUYECKUE KPU3UChI M UX NOpuunHbl. Bo3nelicTBue dYenoBeka Ha
o6uocdepy. 3arpsizHeHre BO3IYIIHON cpeibl. OXpaHa Bo3ayxa. 3arpsisHeHHE BOJAHON
cpeapl. OxpaHa BOJHBIX pecypcoB. Paspymienune mouBbl. OXxpaHa MMOYBEHHBIX
pecypcoB. M3meHenue knumara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN M XKUBOTHBIM Mup. OxpaHa
pPaCTUTENIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE NPHUHIUIIBI OXPaHbl MPUPOJIBIL.
Kpacaeie xuHuru. OcobGo oxpansembie mpupoansie Ttepputopun (OOIIT).
Boranudeckue caipl U 300J10TUYECKUE TTAPKH.

OCHOBHBIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA U IPHUPO/IBIL.
PanmonansHO€  MPUPONOMOJIL30BAHME W COXpaHEHUE  OMOJOTUYECKOTO
pasHooOpasus 3emiu. OOmmMe 3aKOHOMEPHOCTH TJIO0AIBHBIX JKOJOTHYECKHUX
Kpu3ucoB. OcOOEHHOCTH COBPEMEHHOTO KpU3HCa U €r0 BEPOSTHBIE TTOCIECTBUS.

Pa3BuTne METONOB MOHHUTOPUHIA PAa3BUTHUS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvie ucciedoganus nepexooa K pecypcocoepecaioujei u
KOHKYPEHMOCHOCOOHOU dHepeemuke. buonozuueckoe pasnoobpasue u 6uopecypchbi.
Hayuonanvuvie ungopmayuonnvlie cucmemsl, obecneyugaroujue O00CmMyn K
ungopmayuu no  COCMOAHUIO OMOENbHBIX 6U008 U 3Kkocucmem. (OCHOBbI
aKopeadbunumayuu dKocucmem U cnocooos 60pvbOvLL ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazemHvlx 3KOCUCEM.

JdemMoHcTpanuu

Tabmu1el U cxeMbl: «3arpsi3HeHre aTMOChEPbIY, «3arps3HeHne ruapochepnn,
«3arpsi3HeHne nouBb, «llapHuKoBbIi 3 PexT», «Oco00 oxpaHsemMble TPUPOIHBIE
TeppuTOpUn», «MOeNH yIpaBIseMoro MUpay.



O6opynoBanue: ¢GoTtorpapuu OXpaHsSEMbIX pPAaCTEHHW M KUBOTHBIX KpacHoii
kHuru Poccuiickon @enepanuu, KpacHol KHATH peruoHa.



IVTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOT'N HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
oOyyaroImuMucs MporpaMMm cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHBIE,
METanpeIMETHBIE U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yIbTAaTOB OCBOEHUS MPOTPAMMBI 10 OMOJIOTHUU
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIUE: OCO3HAHUE OOYyYarOUIMMUCS POCCUNUCKON
IrPAXKIAHCKON UIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENENEHUI0, Haiuuyue Mmomusayuu K OOydyeHHIO  OHOJIOTHH,
yenenanpaenienHoe paseumue BHYTPEHHUX YOEKIEHUW JUYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEM M HMCTOPUYECKUX TPATUIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIINXCA PYKOBOJICTBOBATHCS B CBOEH
NESATeIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMHU, TPUCYIIUMHU CHCTEME
OMOJIOrMYECKOr0 00pa30BAHUS, HAIUYUE NPABOCOSHAHUS YKOJIOTUUECKON KYJIbTYPHI,
cnocobHocmu cmagums eI U CTPOUTH )KU3HEHHBIE TJIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B €IMHCTBE Y4YeOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHH C
TPAAUIIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSAMH, MPUHATHIMU B OOIIECTBE NpaBUJIaMH U HOPMaMH
NOBEJICHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUSI, CAMOBOCIUTAHHS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UMLUMU JIMYHOCTH, NATPUOTHU3MA U
YBAXKEHHS K 3aKOHY U IMPABOINOPSIKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJEHUIO,
B3aUMHOI'0 YBAXKEHUS, OCEPEKHOr0 OTHONIIECHUS K KYJIbTYPHOMY HaCIEAUI0 U
TpaJuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKPYIKaroIIen Cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UILIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpWCHTAIlU{, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEAIN3AaUUH OCHOBHBIX HAIPABICHUN
BOCIIUTATEJILHOM JIESITEIbHOCTH, B TOM YKCJI€ B YaCTH:

1) rpamIaHCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX MTPaB U 00s3aHHOCTEHN, YBaXKEHUE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIESITENHLHOCTH MPU CO3JJAHUH YUEOHBIX
POEKTOB, PEIICHUH YyYeOHbIX U T[O3HABAaTEIbHBIX 3a7a4, BBITIOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ~ OTPEAENATh COOCTBEHHYIO TIO3UIMIO 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYHUTHIBaTh B CBOUX JEHCTBUSIX HEOOXOJUMOCTb KOHCTPYKTUBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLIMAJIbHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIBHBIX U HCCIEAOBATEIBCKUX 3a/ad, YBaXUTEIbHOIO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB TPU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOUN U BOJIOHTEPCKOU NEATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIMTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUHUCKON TPAXKIAHCKON HICHTUYHOCTH, TATPUOTU3MA,
YBa)KE€HHS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM Kpal, cBOO PonuHYy, CBOM S3bIK M KYyJbTYpPY, HPOILLJIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHUE K MPUPOJHOMY HACIIEAUIO U NAMSITHUKAM MPUPO/IBI,
JNOCTHKEHUAM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUHUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJIOTHMH, TMOHUMAHUS 3HAYECHHs] OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPO/IbI, B KU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIEeCTBA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIyXKeHHUIO U 3ammurte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyaAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOT0 HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUYECKOTO NTOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEIIAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TPUHSATUS L[IEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBHHM C
TpaauuusiMu Hapo10B Poccuu;

4) 3CTETH4eCKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;

MOHUMAHHE SMOILIMOHAIBHOTO BO3/ICUCTBUS KUBOW MIPUPOJIBI U €€ [ICHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMIICHUE
HPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢puznyeckoro BocnuTaHusi, GOPMHUPOBAHNUS KYJbTYPbl 310POBbS H
IMOLMOHATBHOIO 0JIaronoJyYns:

MOHUMAaHME U peain3alus 3J0pOBOro u 0€30macHoOro o0pasa )Ku3HH (310POBOE
MUTAHUE, COONTIOJIEHNE TUTUEHUYECKUX MPABUI U HOPM, COATAaHCUPOBAHHBIN PEKUM
3aHATHH W OT/AbIXa, peryispHas ¢u3nueckas aKTHBHOCTH), OepexHOro,
OTBETCTBEHHOTO U KOMIETEHTHOTO OTHOLIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U
NICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE I1EHHOCTU TMPAaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30macHOT0 MOBEICHUSI B CUTYAIIUSX, YTPOKAIOIINX 3TOPOBBIO M JKU3HU JIFOICH;

OCO3HAHHWE TOCIEACTBUN U HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPy 10Jt00ue;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTU TEXHOJOTHMYECKOW M COLMAIbHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

UHTEPEC K pa3IMyHbIM cepaMm npodhecCHuOHANbHOW JEATENbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIM BBIOOp Oynymed mnpodeccun u  pearr30BBHIBATH
cOOCTBEHHbBIC KU3HECHHBIC TUTAHBL;

FOTOBHOCTh M CIOCOOHOCTh K O0Opa30oBaHUI0O U CaMOOOpA30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3K0JIOTH4eCKOT0 BOCIIMTAHMSI:

AKOJIOTHYECKH 1EIECO00Pa3HOE OTHOIICHUE K MPUPOJIE KAK UCTOUYHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CyIlIECTBOBAHHS;

MOBBIIIICHUE YPOBHS DKOJOTUYECKON KyJIbTYpbl: MNPUOOPETECHUE ONBITA
IJIAHUPOBAHUSI TOCTYNKOB W OLEHKH WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPYXKaroUEen Cpebl;

OCO3HaHHWE TI00aJTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W TMyTel uxX
peneHus;

CIIOCOOHOCTB UCIOJIB30BATh MPUOOPETAEMBIE MTPU U3YUEHUN OMOJIOTUHU 3HAHUS
M yYMEHUS T[OpH  peHieHuH NOpoOJeM, CBS3aHHBIX C  palMOHAIBHBIM
IPUPOAOIIONB30BaHNEM  (COONIFOICHWE  TIPAaBWJI  TIOBEACHHWS B TMPHUPOJIE,
HAIlPaBJICHHBIX HAa COXPAaHEHHWE paBHOBECHS B HKOCHCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEphI);

AKTUBHOE HENIPUATUE NEUCTBUM, IPUHOCAILIUX BPE OKPYIKAIOLIEH IPUPOIHOU
cpele, YMEHHE MPOTHO3MPOBATh HEOJIAronpUATHBIE 3KOJIOTMYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX JICMCTBUN U TIPEIOTBPAIATh UX;



HaJIMyue Pa3BUTOrO 3KOJIOTHYECKOTO MBIIIJIEHUS, SKOJIOTHUYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTU HKOJIOTUYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCS MMHU B ITO3HABATEJIIbHOW, KOMMYHHKATUBHOW W COLMAIBHOU
IPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTHUYECKOMN NIEATEIBHOCTH YKOJIOTMYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJIbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMHU U IMO3HAHUS MUPA;

NOHUMaHUe crnenu@uKku OWOJOTUM KaK HayKd, OCO3HaHUA €& polu B
(GbOopMHUpPOBAHUK PALMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUU IIEJOCTHOTO
npeAcTaBiIeHUs] 00 OKpYy»KalollleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeIOoBEKa U
oOmecTBa, B TMO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHUU MpodieM
COXpPaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJOTUU JUISI COBPEMEHHOM IMBWIM3AIUU:
obecrieyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pElIaThb PECYpCHbIE  MPOOJIEMbl  pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTEeH BBIXO/A W3 TI00aTbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieueHuss mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHHUU OHMOJOTMYECKUX 3HAHUM B LEIAX
MOBBIIICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOywaromuxcs, GpopmMupyemon
IpY U3yYEeHUU OUOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTHM WCIIOJNb30BaTh IOJyYaeMble 3HAHUS Ui aHalu3a U
OOBSCHEHUSI SBIICHUN OKPYXKAIOIIEr0 MUPA W MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsS] HAa OCHOBE HAy4yHbIX (DAaKTOB U
UMEIOIIUXCS JaHHBIX C IIEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAYYHOW JAESATEIbHOCTHU, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO U HCCIIEN0BATENBCKYIO AESITEIbHOCTh MHINBUAYAJIBHO U B IPYIIIE;

FOTOBHOCTh W CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO U
CaMOOOpa30BaHNIO, K AKTHUBHOMY IMOJYYEHHUIO HOBBIX 3HAaHUU MO OUOJIOTUMU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJIBTATDI

MetanpeameTHble pe3ysibTaThl OCBOEHHs yueOHoOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YyYaIOIIMUXCSA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYYHbIE MOHATHUSA, OTPaKAOIINE
[EJIOCTHOCTh HAay4YHOM KapTUHbI MHpa W CHEUU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIUs, SBJICHHE, IPOLECC,
CUCTEMA, Hay4yHBbIM (DAKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TE€Opus,
UCClieIoBaHNe, HAO0IEHHEe, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUE); YHUBEPCAIbHbIE
yueOHble JeHCcTBUS (MO3HABaTEIbHbIE, KOMMYHHUKAaTHUBHbBIEC, pPErYJSTUBHBIE),
obecrieunBaronre GopMupoBanue HyHKIIMOHATLHON TPAMOTHOCTH U COIMAIBHON
KOMIETEHIIMH  O0YyYaroIMXCs; CIIOCOOHOCTh  OOYyYaroIMXCs — HCIOJIb30BaTh
OCBOCHHbBIE MEKIMCUUIITIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAIbHbIE
y4eOHbI€ IeUCTBUS B TO3HABATEILHON M COLUATIbHOMN MPAaKTHKE.

B pesynbTaTe n3ydenusi OM0I0TuU Ha YPOBHE CPETHET0 00IIero 00pa3oBaHus
y oOyuatomierocss OyayT c(OpMHpOBaHbBl I103HAaBAaTEJIbHbIE YHHUBEPCAJIbHBIC
yueOHble JEHCTBUS, KOMMYHHMKAaTHBHbIE YHUBEPCAJIbHBIE Y4YeOHbIE AEUCTBHUI,
PEryJIsITUBHBIE YHUBEPCAJIbHbBIE YUeOHbIEC TEHCTBUS, COBMECTHAS €ATEIbHOCTD.

MeranpeaMeTHbIE PE3yJNbTaTbl OCBOCHHUS MPOrPaMMbl CPEAHEr0 OOLIEro
o0pa30BaHMsl TOJKHBI OTPAXKATh:

Osananenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMH
NEeUCTBUAMM:

* (0a3oBble JIOTHYECKHUE IeCTBUSA:

CaMOCTOSITENIbHO  (OpMYIHpOBaTH U aKTyalu3UpoBaTh  Ipobdiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPU OCBOCHHHM 3HAHMM HPUEMBI JIOTMYECKOTO MBILICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KiIaccuuKaium, 0000IIeH s ), pACKPbIBATh CMBICT
OMOJIOTMYECKUX MOHATHU (BBLACIATh UX XapaKTEpHbIE NPHU3HAKH, YCTAaHABIMBAThH
CBSI3U C JIPYTUMH MOHATUSIMH);

ONpENENATh LENU JEATEIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEpUM HX
TOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCII0JIb30BaTh OMOJOTUYECKUE MOHATHUS JUIsl OOBsICHEHUST (DAKTOB U SIBJICHUI
KVUBOU IPUPOBI;

CTPOUTH JIOTMYECKHE pPacCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMs] B paccMaTpUBAaEMBbIX
SABJICHUSIX, (DOPMYIHUPOBATH BHIBOJIBI U 3aKJIIOUEHUS;

OPUMEHSTh CXEMHO-MO/JIETIbHBIE CPEACTBA JUIsl TPEACTABICHHUS CYIIECTBEHHBIX
CBA3€M W OTHOUICHHM B M3ydyaeMbIX OHOJIOTMYECKUX OOBEKTax, a TaKkke
OPOTUBOPEUHMI pPAa3HOrO PpPOJAA, BBISBICHHBIX B pPa3jIMYHBIX HHQOPMAIIMOHHBIX
UCTOYHUKAX;



pa3zpabaThiBaTh IJIaH PEUIEHUS MPOOJEMBbI C YUYETOM aHAIM3a UMEIOIINUXCS
MaTepHAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B J€SITEIbHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJIIM, OLIEHUBATh PUCKU MOCIIEACTBUN JAESTENBHOCTH;

KOOPJMHUPOBATH U BBIMOJHATH padOTy B YCIOBHUSIX PEAIBHOIO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOI'O B3aUMOJEHCTBHUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE MPU PELICHUH KU3HEHHBIX MPOOJIEM.

* (0a30Bble HCCJIeJ0BaTeIbCKHE ICCTBHUS:

BJIaIETh HABBIKAMH YUE€OHO-UCCIEA0BATEIbCKON U MPOESKTHOM AESITEIbHOCTH,
HaBBIKAMM  pa3peuieHuss 1OpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJILHOMY IMOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh pa3MYHble BUbl JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOIO
3HAHUS, €ro HHTEpHpeTalud, NpeoO0pa3oBaHUI0O M NPUMEHEHUI0 B y4eOHBIX
CUTYalUsX, B TOM YHUCJIE NP CO3JaHIH YUEOHBIX U COITUAIBHBIX TPOEKTOB;

(opMupOBaTh HAyYHBIA TUI MBIIUICHUS, BIaJeTh HAYYHONH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MOHSITUSIMU U METOJIaMU;

CTaBUTh M (OpMyJIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
NEeSATENbHOCTH U KU3HEHHBIX CUTYaLUSX;

BBISIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIIBUTaTh THIIOTE3Y €€ PEIICHUs, HAXOAUTh apPTYMEHTHI JUIsl J0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUMN, 3a]1aBaTh MapaMEeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBaTh TOJIYYEHHbIE B XOJ€ pEIICHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYLIECTBJISTh 1EJICHANPABICHHBIA MMOUCK IEepeHoca CPEJCTB U CIOCOO0B
NEeNUCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTu
KU3HEIEATEIILHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJEH, MpesiaraTh OPUTHMHAIBHBIE MOJXO0Jbl U pEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PEILICHUS.

* pabora ¢ ungopmamnueii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX MHPOpMAIUH (TEKCTE yueOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOW JIUTEpaType, OHOJOTMYECKUX CIOBapsAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHbIX, B VIHTepHeTe), aHaIu3UpOBaTh
MH(}OpMaALUIO PA3IMYHBIX BUJIOB U (DOpPM MpeACTaBICHUS, KPUTHUECKH OLIEHUBATH
€€ JI0CTOBEPHOCTh U HEMMPOTHBOPEUYNUBOCTH;



(dbopMyIHpPOBaTh 3aMPOCHl U TMPUMEHSITH PA3TMYHBIE METOJbI MPU TIOUCKE H
otOope Oumosornueckoi WHMOpMAIUU, HEOOXOIUMOM NIl BHITIOJHEHUS y4eOHBIX
3ajay;

npuoOpeTaTb OMNBIT KMCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIB30BAHUS Pa3IMYHBIX
MMOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOWpATh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHUS
Ouosiorundeckor uHpopMaIuu (CXeMbl, TpauKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeAcTBa mpu  paboTe ¢
Owonornyecko WHPOpMANHEH: MPUMEHATh XUMHUYECKHe, (UBHUECKHE U
MaTEeMaTUYECKUe 3HaKW W CHUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BIIQJICTh ~ HaBBIKAMH  pAacloO3HABaHWs W 3alUTBl  WHQPOPMAIIUH,
UHGOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OgyaeHue yHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMH /I CTBUSIMM:

1) o01enme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCeX cpepax KU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTE WM JIMCKYCCHH TIO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIBHO BBITIOJIHEHUS TIpejiaraeMoun
3a/lay, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JManora Wil JUCKyCCUn);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOIICHHS, TOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJCTh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICHCTBHS, TTOHHMMATh
HaAMEPEHUS IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOppEKTHOM popme popMyIrpoBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAas J1eATeJIbHOCTh:

MMOHUMATh M WCTOJB30BaTh MPEUMYIIIECTBA KOMAHIHOW W WHIUBUIYTBHOU
paboThI IPH peIIeHUH OUOJIOTHYECKOUM MPoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYNOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH Y4eOHOM 3a/1a4;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JCUCTBUH C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,

MpUHUMATh II€IM  COBMECTHOM  NIEATETLHOCTH, OpPraHW30BBIBATh U
KOOPJIMHUPOBATh JICMCTBUSI MO €€ NOCTHMIKEHUIO: COCTABJISATh IUIAH JCHCTBUM,



pacupenensaTh pojid ¢ y4ETOM MHEHMI Y4YaCTHHUKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOU paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJ[a M KAXJIO0T0 yYaCTHUKA KOMaH bl B 00U
pe3ynbTaT Mo pazpadoTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE TIPOEKTHI, OLEHWUBATH MJAEH C IMO3WIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYLLIECTBIATh TO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B  PA3IMYHBIX
CUTYAIMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OgJ1aileHNe YHUBEPCAJIbHBIMY PeryisTUBHBIMHM 1elCTBUSIMU:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISBICHUS TNPOOJIeM U UX
pEIIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUU IIeJIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSX M MOCTYIKax IO OTHOIIEHHIO K JKMBOHM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITENIbHO OCYIUECTBJISITh MO3HABATENbHYIO JACSATEIbHOCTD, BBISIBIATH
npo0sieMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIbHON
NESATeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTABJIATH IJIaH pEIIeHUs MPOOJIEMBI C YIETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYAaIIHSIM;

pacuIMpsaTh paMKH y4eOHOro MpeiMeTa Ha OCHOBE JHMYHBIX MPEANOYTECHUN;

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peleHue;

OIICHUBAThH MPUOOPETEHHBIHN OIIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO MIMPOKONH 3SPYIULUU B
pa3HbIX 00JIACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOM 0Opa3oBaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJaJ€Th ~ HABBIKAMM  TO3HABATENbHON  pedieKCud KaKk  OCO3HaHUS
COBEpPLIAEMBIX JCHUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJNbTAaTOB U
OCHOBAHUM, UCHOJIB30BaTh MPUEMBI pedISKCUU IS OLIEHKH CHUTyalluH, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OILICHUBATh PUCKUM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO HUX
CHUKEHUIO;

MPUHUMATh MOTHUBBI W apryMEHTBl JPYTrUX MpPU aHajdu3e pe3yJibTaToB
NEATEINbHOCTH;



3) npuHsATHE ce0s U APYrUX:
IPUHUMATh ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;
OPUHUMATh MOTUBBI M apryMEHTbl JPYIMX IIPH AaHAIU3€ pe3yJbTaToOB
NESATENbHOCTH;
IIpU3HABAaTh CBOE IPABO U NPaBO APYI'HX Ha OIIMOKY;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIMU IPYTOTO YeJIOBeKa.
IHPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3yibTaThl OCBOCHUSI COJACpP)KaHUS Y4eOHOro MpeaMera
«buonorus»y Ha yrayOn€HHOM ypOBHE OpPUEHTHPOBaHBI Ha OOecleueHue
npodunbHOoro  oOydenust  oOydvaromuxcst  Owosmorun. OHM  BKJIIOYAIOT:
cnenuduyeckue A OMOJIOruM Hay4YHbIE 3HaHUSI, YMEHUS U CTIOCOOBI IEUCTBUIM 1O
OCBOCHHMIO, HHTEPIIPETAIIUN M MPEOoOpPa30BaHUIO 3HAHUH, BUIBI JCSITCIHHOCTH TIO
MOJTYYCHHUIO HOBBIX 3HAHWW W WX NMPUMEHEHUIO B Pa3IMYHBIX YUCOHBIX, a TAKKE B
peaNbHBIX KU3HEHHBIX CUTyarusax. [IpenMeTrHpie pe3yiabTaThl MPECTABICHBI IO
rojlaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» B 10
Kjlacce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCT€ U pOJM OHOJOTHMM B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUH €CTECTBEHHO-HAYyYHOU KapTHHBI MHpA, B
MO3HAHWW  3aKOHOB  TPHUPOJABI M  PEHIEHWHW MpoOJeM  paIlMOHAIBHOTO
IPUPOAOIIONB30BAHUS, O BKJIA/IE€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMoI0THH;

BIIQJICHUE CHUCTEMOW OWOJOTMYECKWX 3HAHWUW, KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAIONINE OWOJIOTMYECKUE TEPMHUHBI M TOHATUS (JKU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSAIUs, CaMOBOCIIPOU3BEIICHNUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U pPa3BUTHE), OHMOJOTHYECKHE TEOPUU
(knerounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTd T. Moprana), yuenuss (H. WM. BaBuioBa — o 1meHTpax
MHOT000pa3usi ¥ MPOUCXOKACHUS KyIbTYPHBIX PACTCHHIN), 3aKOHBI (€IMHOOOpa3us
MIOTOMKOB TE€PBOTO TOKOJEHUS, PACHICIUICHHS, YUCTOThI raMeT, HE3aBUCHUMOTO
HacnenoBanuss . MeHaens, TOMOJIOTUYECKMX PAJOB B  HACJIEACTBEHHOM
m3menunBoct H. V. BaBuiosa), mpuHIMUIEI (KOMIIJIEMEHTAPHOCTH);

BJIQJICHHNE OCHOBHBIMH METOJAMH HAyYHOTO ITO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (OINMHCAaHUE, HM3MEpPEHUE,
HaOJII0/IEHHUE, SKCIIEPUMEHT);

yYMEHUE BBIICIATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIECTOYHBIX OPTraHU3MOB, B TOM YHCIIC
OaxTepuii, r(pudOB, pacTEHUH, KUBOTHBIX U YEJIIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUM, >KUBOTHBIX, 4YEJOBEKA, IPOIECCOB >KU3HENEATEIHHOCTH,



MPOTEKAIONINX B OPraHU3Max PACTeHUM, KUBOTHBIX M YENIOBEKa, OMOIOTHYECKUX
IPOIIECCOB: OOMeHa BEMIeCTB (MeTaboIM3M), MPEeBpAIEHUs YHEPTUU, OPOKEHUS,
aBTOTPO(MHOrO U reTepoTpodHOTO TUIIOB MUTAHMS, (OTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeTorenes3a, aMOpUOreHes3a, NoCTIMOPHOHAIIBHOTO pPa3BUTHS,
pPa3MHOXKEHHUsS,  HWHIWBUIYaTbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICIICTBHS T'€HOB, F€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIIMBATh B3aMMOCBSI3M MEXIY OpraHOMJAMHU KIETKH U HX
GYHKUIMAMH, CTPOCHHEM KJIETOK PAa3HbIX TKaHEM M X (QYHKIUSAMH, MEXKIY
OpraHaMM W CHCTEMaMH OpPTaHOB y pAacTEHHH, >XUBOTHBIX W YEJOBEKa W WX
GYHKIUSAMH, MEXIY CHUCTEMaMH OPTaHOB M WX (QYHKIUAMH, MEXAY dTanamu
oOMeHa BEeLIECTB, 3TallaMU KJIETOUYHOTO IIUKJIAa U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
ATanaMu 3MOPHUOHATBHOTO PA3BUTHS, TEHOTUNIOM M (peHoTUroM, GEeHOTHIIOM U
dbakTOpamMu cpesibl OOUTAHUS;

YMEHUE BBISIBJIATh OTIMYHUTEIIBHBIC MPU3HAKU JKMBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CMMBOJIUKY JJIsi JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYCCKUX TPYIII;

yYMEHHE peliaTb OMOIIOTUYECKUE 3a/Ia4H, BBISBISATH MIPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXKIY MCCIETyeMbIMU OMOJIOTHUYECKUMH MPOLIECCAMU U SIBJICHHUSIMH, JIE1aTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBINOJHATh JIA0OpATOPHbIE M MpaKkTU4YeCKue paboThl, COOJIOIAThH
paBuiia Mpu padboTe ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THIIOTE3bI, TMPOBEPATh WX OSKCIECPUMEHTATHHBIMU
cpenctBamu, GOPMYTUPYS II€JIb HMCCIECIOBAHUS, AHAIM3UPOBATH TOIYYCHHBIC
pe3yabTaThl U JENIaTh BHIBOIBI,

YMEHHUE Y4YacTBOBaTh B y4eOHO-HCCIIEIOBATEILCKONM padoTe Mo OHOJIOTHUH,
AKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBIATh  MOJYyYEHHBIE  pPE3yibTaTbl HAa  yYEHHYECKUX
KOH(EPEHIINSAX;

YMEHUE OLIEHUBATh OJTUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEIOBAHUN B
o0racTi OUOJIOTUHU ¥ METUITMHBI (KIIOHHPOBAaHNE, ICKYCCTBEHHOE OILIOZIOTBOPEHHE,
HamnpaBlIeHHOE U3MEHEHNE TeHOMAa U CO3JJaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHalbHOM
JESTEIHLHOCTH B 00JaCTH OMOJIOTHUH, MEIUIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBONW MPOMBIIUICHHOCTH, YIUIyOJISITh MMO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Ipodeccuu u
MPOJODKEHHE OMOJOTMYECKOTOo 00pa3oBaHHsS B  OpraHU3alUsAX  CPEIHEro
po¢€CCHOHATLHOTO M BBICIIIETO 00pa30BaHUs.



[IpenMeTHble pe3yabTaThl OCBOEHUs ydyeOHOro mpeamera «buonorusi» B 11
KJlacce NOJKHBI OTPAXKATH:

chOpMHUPOBAHHOCTh 3HAHMK O MECT€ M pOJM OHOJOTHMHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MUPA, B IO3HAHWU 3aKOHOB ITPUPO/IBI U PELIEHUH YKOJIOTUYECKUX TTPoOIeM
YeJI0BEYeCTBa, @  TaKkK€ B PENIEHMHM  BONPOCOB  PALMOHAIBHOIO
IPUPOAOIIONH30BaHUSA, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOIICHHS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJlé POCCUHUCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHUE BIIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
OTIpENeNCHUs] W TMOHWMAHHWE CYIIHOCTA OCHOBOIIONATAMOIINX OMOJOTHUYECKHUX
TEPMUHOB M TOHATHM (BHI, IKOCUCTeMa, Ouocdepa), OHONIOrHYECKHUE TEOpUU
(aBomonnonHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIUH), YUCHUS
(A. H. CeBepuioBa — 0 nyTsX 1 HanpasieHusx 3Bontouuu, B.U. Bepnaackoro — o
ouocdepe), 3akoHbl (reHetuyeckoro paBHoBecusi J[x. Xapau u B. BaiinGepra,
3apoapimieBoro cxoactea K. M. bopa), mpaBuna (mMunumyma 1. JluGuxa,
AKOJIOTHYECKON MHUpaMHIIbl DHEpPruu), rumnore3nl (runoresa «mupa PHK» V.
I'unGepra);

YyMEHHUE  BJaJeTh  OCHOBHBIMH  METOJIaMM  HAy4YHOrO  IO3HAHWS,
HCIIOJB3YEMbIMU B OMOJIOTUYECKUX UCCIEAOBAHUIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, M3MepeHue, HaOINIOICHHE, JKCIEPUMEHT), CIocOo0aMu BBISBICHUS U
OLICHKH aHTPOIIONE€HHBIX U3MEHEHUI B IPUPOJE;

YMEHHUE BBIJEIATh CYIIECTBEHHbIC MPU3HAKU: BHJIOB, OHOTEOILICHO30B,
KOCUCTEM M Ouocdepbl, CTAOWIU3UPYIOUIETo, ABMXKYIIETO M Pa3pbIBAIOILIETO
€CTECTBEHHOT'0 0TOOPA, AJJIONAaTPHUUECKOr0 M CUMIATPUIECKOTO BUI000Pa30BaHNUA,
BIUSHUSA ~ JBWKYIIUX ~ CHJI  DBOJIIOIMM  Ha  TEeHOMOHJ  TOMYJISAILUH,
IPUCTIOCOOJICHHOCTH OPraHu3MOB K cpelie OOMTaHUs, YepeOBaHUsl HAMPABICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAaHABIMBATh B3aHMOCBSI3W MEXKIY NPOLECCAMH 3BOJIIOLIMH,
JIBIDKYIIMMH CHJIAMU aHTPONOreHe3a, KOMIIOHEHTaMU Pa3JIUYHBIX 3KOCUCTEM H
IPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
IPUCIOCOOJICHHOCTh BHJIOB K cpelle OOMTaHMs, a0MOTUYECKUX M OMOTUYECKHX
KOMIIOHEHTOB  3KOCHCTEM, B3aUMOCBSI3€  OpraHuM3MOB B  COOOIIECTBaXx,
AHTPOIIOTEHHBIX U3MEHEHHUM B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CMMBOJIUMKY JJIsi JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMATHUYECKUX TPYMI, B3aUMOCBSI3H OPTraHU3MOB U Cpelbl OOUTAHUS, €IUHCTBA



YeNOBEYECKIX pac, HEOOXOJUMOCTH COXpPAaHEHUS MHOTooOpa3usi BHJIOB U
HKOCHCTEM KaK YCJIOBHS COCYLIECTBOBAHUS MIPUPOIBI U YEIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTUYECKUE 33]Ia4H, BBISBIISATH IPUUYNHHO-CIICICTBCHHBIC
CBSI3M MEXKIY MCCIIEeTyeMbIMU OMOJIOTMYECKIUMH MPOIIECCaMU U SIBJICHHUSIMHU, JIEIaTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

yYMEHHE BBIMOJIHATH J1a00OpaTOpHbIE U MpPaKTUYECKHe pPaldOThI, COOIIOAAThH
npaBuiIa Mpu padboTe ¢ yueOHBIM U Ja00paTOPHBIM 000pPYAO0BAHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPATh WX OSKCIEPUMEHTATLHBIMH
cpeacTBamu, GOpMYyIHpYsS Ielb HWCCIECNOBAaHUS, aHAIM3UPOBATh IOTyYEHHBIC
pe3yNbTaThl U AENaTh BBIBOJBL;

YMEHHE ydYacTBOBAaTh B Y4EOHO-UCCIIENOBATEILCKOW paboTe Mo OMoIoTHH,
HKOJIOTUM U MEIUIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJYUYEHHBIE  pPE3yNbTaThl HAa  yUYEHUYECKHUX
KOH(pEPEeHLIUSAX;

YMEHHE OIIEHUBATH TUIIOTE3BI M TEOPUHU O MPOUCXOKIACHUN JKU3HH, YEJIOBEKa
U 4YEeJIOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOCO0ax MpeAoTBpalleHUs
ro0aabHBIX H3MEHEHUM B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccunoHanbHOU
AESITeIbHOCTH B 00J1aCTH OMOJIOTHH, YKOJIOTUHU, TPUPOIOTIONB30BAHUS, MEAUIINHEI,
OMOTEXHOJIOTHH, TICUXOJIOTMH, BETEPUHAPHH, CEJIbCKOTO XO3SICTBa, MUIIEBON
IPOMBILUIEHHOCTH, YIJIyOJIATh I103HABATEJIbHBIH MHTEpPEC, HAalpaBiICHHBIA Ha
OCO3HAaHHBI  BBIOOP  COOTBETCTBYIONICH  TpodecCMM W TPOJODKCHHE
OMOJOrMYecKOro o0pa3oBaHUs B OPraHU3aLUAX CPEIHEro NpodeccCuOHaIbLHOrO U
BBICIIIETO 00Opa30BaHUAI.

TemaTnuyeckoe NVIAHMPOBaHHE € YKA3aHMEM KOJMYECTBA YACOB, OTBOANMBIX HA
OCBOCHME KAKIA0H TeMbl

TemaTuueckoe MIaHUPOBAHUWE N0 OWOJIOTMM COCTaBJIEHO C YYETOM pabouei
MpOrpaMMbl BOCTIMTaHMs. BocuTaTenbHBIN MOTEHITHAT IAaHHOTO Y4eOHOTO MpeaMeTa

oOecrneynBaeT peain3aliio  CICAYIOIMINX MOCJICBBIX IMPUOPUTCTOB BOCIIMTAHUA

obyuarormuxcss OO00.

CO3I[aHI/I€ 6HaFOHpI/I}ITHBIX YCJIOBI/Iﬁ L pa3BUTHUA  COIUAJIBHO 3HAYHMMBIX

OTHOUIEHUI O0yYaIOIIMXCA U, TPEXK]IE BCETO, IEHHOCTHBIX OTHOLLIECHU:

1) onbIT IPUPOAOOXPAHHBIX JET;
2) OIBIT CaMOCTOATENBLHOTO MPUOOPETEHUSI HOBBIX 3HAHUI, IPOBEICHUS HAYUHBIX

WCCJIEIOBAHNM, ONIBIT IPOCKTHOU AEATEIBHOCTH;



Peanm3zanusi BOCIMTATEIbHOI0 MOTEHIIMAJIA HA YPOKAX :

* YCTAaHOBJICHUE JOBEPUTEIbHBIX OTHOIIEHU MEXKIY YUUTEJIEM U €r0 YYEHUKaMH,
CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPUSITHIO yYalIUMHUCS TpeOOBaHUN U MPOCHO
YUUTENsl, IPUBJICUCHUIO UX BHUMaHHUS K 00CyXZIaeMoil Ha ypoke MH(OpMaluH,
aKTUBU3ALIMU UX TT03HABATEIBHON JAESITENbHOCTH;

* MOOYXJeHHE IIKOJbHUKOB COOJIIOaTh Ha YpOKE OOIIENPUHSATHIE HOPMBI
NOBEJCHUs, MpaBWiIa OOIICHUS CO CTApIIMMH (YUUTENISIMH) U CBEPCTHUKAMU
(IIKOJIBHUKAMM ), IPUHLMUIIBI YYEOHOW JUCUUIUIMHBI U CAMOOPraHU3alINH;

-[pUBJICYEHNE BHUMAaHUS IIKOJIBHUKOB K IEHHOCTHOMY aCIEKTY M3y4aeMbIX Ha
ypOKax SIBJICHUM, OpraHu3aiusi ux padoThl C MOJTYy4YaeMOil Ha YpOKE COLUAIbHO
3HaAUUMOM MHOpMaIell — HHUIMUPOBAHHE €€ OOCYXKICHMs, BbICKa3bIBAaHUS
0oOy4arolMMHUCSl CBOET0 MHEHMsI 10 €€ IMOBOAY, BBIPAa0OTKM CBOEro K HEW
OTHOILICHHUS;

* HUCIIOJIb30BAHME BOCIUTATENbHBIX BO3MOXKHOCTEH CoOJep)KaHusl ydeOHOTro
IIpeAMETA Yepe3 IEMOHCTPALUIO JIETSAM IPUMEPOB OTBETCTBEHHOI'O, FPAKIAHCKOIO
MOBEJICHUS, MPOSIBICHUSI YEJIOBEKOIIOOUSI U JT0OpOCEpACYHOCTH, Yepe3 MOo00p
COOTBETCTBYIOIIMX TEKCTOB [UIsl YTEHHMs, 3aJad JUIsl peleHus, MpOOIeMHBIX
CUTyaIu JIJ1s1 00CYKJICHHS B KJIacCe;

-IPUMEHEHHE HAa YPOKE MHTEPAKTUBHBIX (QopM padOThl 00yYarOIIUXCS:
UHTEJUIEKTYaJbHBIX ~ WUIP, CTUMYJIMPYIOIIMX IO3HABATEJIbHYI0  MOTHBALUIO
IIKOJIbHUKOB; JWJAKTUYECKOTO Tearpa, IJ€ IOJyYECHHbIE Ha YPOKE 3HAHUSA
OOBITPBIBAIOTCS. B TEaTpPAJIbHBIX IIOCTAHOBKAX; JUCKYCCUH, KOTOpBIE JaroT
oOy4aronMMcsi BO3MOYKHOCTh MPUOOPECTH ONBIT BEACHUS KOHCTPYKTHUBHOIO
yanora; TpynmnoBoid padboThl Wi pabOThl B Mapax, KOTOPbIE y4aT MIKOJIbHUKOB
KOMaHJIHOM paboTe U B3aUMOJACHCTBUIO C JPYTUMU JIETbMU;

* BKJIOYEHHE B YPOK HUIPOBBIX IPOLEAYp, KOTOpPbIE MOMOTalOT MOJAEpKaTh
MOTHBALIMIO JE€Ted K TMOJY4YEHUIO 3HAaHWM, HaJaXUBAaHUI I1O3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHMH B KJAcce,  IOMOrarmT  YCTAHOBJICHUIO
n00poxenaTenbHON aTMOc(hepsl BO BpeMs YPOKa;

* opraau3aiys medcTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX 00YJAIOIINUXCS HAL
UX HEYCIEBAIOUIMMHU OJIHOKJIACCHUKAMH, [alOIIEro IIKOJbHUKAM COLIMAIBHO
3HAYUMBIH OMBIT COTPYAHUYECTBA U B3aUMHON TOMOIILIH;

* UHULIUMPOBAHUE U MOAJIEPKKA UCCIIET0BATENbCKON JEATENIbHOCTH IKOJIBHUKOB
B paMKax peaju3alud UMU WHAMBHUIYaJIbHBIX U T'PYNIOBBIX HUCCIEI0BATEIbCKUX
IOPOEKTOB, YTO JacT UIKOJbHUKAM  BO3MOXHOCTb IPHOOPECTH  HABBIK
CaMOCTOATENIBHOTO PEIIEHUsI TEOPETUUECKON MPOOJIEMBI, HABBIK T€HEPUPOBAHUS U
odopmiieHHsT COOCTBEHHBIX HJEW, HABBIK YBAXKUTEIBHOTO OTHOIICHHS K UYy>KUM
uzaesM, opOpMIIEHHBIM B paboTax APYTrUX HCCIEN0BATENEH, HABBIK IyOJIUYHOIO



BBICTYTUICHUS TIEPEI ayAUTOPHUEH, apTyMEHTUPOBAHUS M OTCTAMBAHUS CBOEH TOUKU
3peHUS;

- CaMOOTIPEICISAIONUMCS U CaMOPCATH3YIOIIIMMCS IMYHOCTSIM, OTBEYAIOITUM 3a
CBOE COOCTBEHHOE OyayIiee;

-JIOCTHKCHUS 3THX PE3yJIbTATOB.

BocnuraTebHbIN MOTEeHIIUAJN yueOHOro npeaMera «buosaoruspy odecrneynBaet
peanm3alyio IEJEBbIX MPUOPUTETOB BOCHMUTAHUS OOYYAIONIUXCS HA YPOBHE
cpeaHero  obmiero  o0pa3zoBaHus  (HOPMUPOBAHHME  COIMATBHO  3HAYMMBIX
[IEHHOCTHBIX OTHOILICHUI:

- K TpyAy Kak OCHOBHOMY CIIOCOOY IOCTHXEHUS >KU3HEHHOTO OJIarornoiaydust
YeJioBeKa, 3aJ0ry €ro YCHEIIHOTo MNPOPEeCcCHOHAIBHOIO CAMOOMNpPENEIeHUs U
OILYLIEHUS] YBEPEHHOCTH B 3aBTPALIHEM JIHE;

-K CBOEMY OTE€4YECTBY, CBOEH Mayiol u Oomibiiol PoauHe kak MecTy, B KOTOPOM
YeJIOBEK BBIPOC M MO3HAJ IMEPBBIE PAJIOCTH M HEyJauM, KOTOpasl 3aBEllaHA €My
MpeKaMHu U KOTOPYIO HY>KHO o0eperarh;

-K MPUPOJI€ KaK UCTOUHUKY KU3HU Ha 3eMJie, OCHOBE CaMOI'0 €€ CYIlleCTBOBAHUSI,
HY>KIaroIeNcsl B 3alIUTE U IIOCTOSHHOM BHUMAaHUU CO CTOPOHBI YEJIOBEKA;

-K MUPY KaK ITAaBHOMY MPUHIIMITY YEJI0BEUYECKOTO OOIIEKUTHS, YCIOBHIO KPETIKOM
IpyXKObl, HaJTAXKMBAHUS OTHOIICHHH C KOJUIETaMu 10 paboTe B Oy IyIIeM U CO3/IaHus
0JIaronmpUATHOTO MUKPOKIIMMATA B CBOCH COOCTBEHHOM CEMbE;

- K 3HAHUSAM KaK WHTEIUICKTYaJTbHOMY pecypcy, obecreduBaromeMy Oymayiiee
YeJI0BEKa, KaK pe3yibTaTy KpOMOTIUBOr0, HO YBIEKATEIbHOIO YYEOHOIO TPY1a;

-K 370pOBBIO KaK 3aJ0Ty JOJIOM M aKTUBHOM KHU3HHU YEJIOBEKAa, €r0 XOPOILETro
HACTPOCHUS U ONTUMHUCTUYHOTO B3TJIsA/Ia HA MUD;

-K OKpYXXaIOIIMM JIIOJsIM Kak Oe3yCIOBHOM U a0CONIOTHOM IEHHOCTH, Kak
PaBHOIIPABHBIM COLMATIBLHBIM MapTHEPaM, C KOTOPHIMU HEOOXOMMO BBICTPAUBAThH
n00posKeNaTeIbHbIe M B3aUMOTIOIIEPKUBAIOIINE OTHOIICHUS, JAIOIINE YEIIOBEKY
PanoCTh OOIIEHUS U TTO3BOJISIONINE U30eTaTh YyBCTBA OJIMHOYECTRA;

3) -k camuM ceOe Kak X03sieBaM CBOEH CyIbOBI,OMBIT BEACHUS 3I0POBOTO 00pasa

YKU3HU U 3a00ThI O 3JI0POBbE JIPYTHX JIFOJICH



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne n/m

HaumeHnoBanue
pa3aesioB U TeM
MPOrpamMmbl

KoauuecTBO 4acos

Bcero

KonTpoabHsbie
padoTsI

IIpakTHyeck
ue padoTbl

JyiekTpOHHbBIE (HU(PPOBLIE)
o0pa3oBaTe/bHbIE pecypchl

buonorus kak Hayka

JKuBrie cucteMbl 1
WX U3YyYCHHUE

DJeKTPOHHBIN 00pa30BaTEIHHBIN PeCcypc
" lomarixue

3aganust. Cpennee odiiee oOpasoBaHue.
buonorus", 10 - 11 «imacc, AO
M3narensctBo "l[Ipocsemenne",
Tpenaxep "O6mako 3HaHAN"

Buonorus. 10 knacc,

00O "dusuxon Jlao,"

DJIeKTPOHHBINA 00pa30BaTEIbHBIN PECYPC
"s cnam EI'D. Cpennee obiee
00pa3oBaHue.

Y4eOHBII MOYITb 10 PEIICHUIO TPYIHBIX
3alaHuid IO yueOHOMY

npenMety "buonorus

https://neofamily.ru/task-bank oTKpbITHIN
Oank 3amanuii EI'D

buonorus kinetku

0.5

o0pazoBaTenbHBIN pecypc "JloMamrHue
3agaaus. CpemHee oomiee oOpa3oBaHue.
Buonorus", 10 - 11 «kmacc, AO
WznatensctBo "Ilpoceemenne”,
Tpenaxep "O6mako 3HaHUH"

Buonorus. 10 knacc,

00O "®dwuzukon JIao,"

DJEeKTPOHHBINA 00pa30BaTEIbHBIN PECypC
"4 coam EI'D. Cpennee obmee
o0pazoBaHHe.

Y4eOHBIH MOYITb [0 PEIICHUIO TPYIHBIX
3alaHuid TI0 yaeOHOMY

npenmery "buonorus



https://neofamily.ru/task-bank

https://neofamily.ru/task-bank oTKpBITHII
Oank 3amannii EI'D

XUMHYecKas
OpraHu3alys KIETKH

10

obpa3zoBatenbHbIN pecypc "JlomanrHue
3ananus. CpenmHee ooiiee oOpasoBaHue.
buonorus", 10 - 11 «imacc, AO
MsnarensctBo "llpocsemenue",
Tpenaxep "O6mako 3HaHUH"

Buonorus. 10 knacc,

00O "dwuzukon JIao,"

DJEKTPOHHBIA 00pa30BaTEIBHBIN PECypC
"4 coam EI'D. Cpennee obmee
o0pazoBaHmUe.

Y4eOHBIH MOYITb IO PEIICHUIO TPY THBIX
3aJlaHuii IO y4eOHOMY

npeamery "buonorus

https://neofamily.ru/task-bank oTKpBITEIIt
Oank 3amannit EI'D

Crpoenue u
(YHKINU KIETKH

obpa3zoBatenbHbIi pecypc "JoMalrHue
3aganus. CpenHee ooiiee oOpasoBaHue.
buonorus", 10 - 11 «ximace, AO
MznarensctBo "llpocsenienue",
Tpenaxep "Ob6naxo 3HaHUH"

Buonorus. 10 knacc,

00O "dusukon JIao,"

ONeKTPOHHBIN 00pa30BaTENILHBINA Pecypc
"4 cnam EI'3. Cpennee obiee
o0OpazoBaHuUe.

Y4eOHBIN MOLYIIb 110 PEIIEHHIO TPYTHBIX
3aJ]aHuil 0 y4eOHOMY

npeamery "buosnorus

https://neofamily.ru/task-bank oTKpbITBIH
Oank 3amanuii EI'D

OOMeH BELIECTB U
IpeBpalieHue
SHEPTUH B KIIETKE

oOpa3oBaTenbHBIN pecype "JlomanrHue
3agaaus. CpenHee obmiee oOpasoBaHue.
Buomorus", 10 - 11 xmace, AO
MznatensctBo "lIpocBemenne”,



https://neofamily.ru/task-bank
https://neofamily.ru/task-bank
https://neofamily.ru/task-bank

Tpenaxep "Obxako 3HaHUH"

Buonorus. 10 xiacc,

000 "®uzukod JIaod,"

DneKTPOHHBIN 00pa30BaTeNIbHBIN Pecypc
"S cnam EI'D. Cpennee obiee
00Opa3oBaHue.

Y4eGHBII MOYITb 110 PEIICHUIO TPYIHBIX
3aJ]aHuil 0 y4eOHOMY

npeamery "buonorus

https://neofamily.ru/task-bank oTKpbITHIN
Oank 3amanuii EI'D

Hacnencreennas
uHpOpMaus U
peanuzanus €€ B
KJIETKE

0.5

oOpazoBaTenbHBIN pecype "lomanrHue
3agaaus. CpenHee obmiee oOpa3oBaHHe.
Buonorus", 10 - 11 xmacc, AO
M3narenscTBo "lIpocremenne",
Tpenaxep "Obnako 3HaHMIA"

Buonorus. 10 knacc,

00O "dwusuxon Jlao,"

OJEeKTPOHHBIN 00pa30BaTEIbHBIN PECypC
"s coam EI'D. Cpennee obiee
00pa3oBaHHue.

Y4eOHBIH MOYITh 110 PEIICHUIO TPYIHBIX
3alaHuid IO yaeOHOMY

npenmery "bruonorus
https:/meofamily.ru/task-bank oTKpBITHIA
6ank 3amanuit ET'D

JKu3sHEeHHBIN UK
KJIETKH

obpa3zoBaTenbHBIN pecypc "JlomamrHue
3aganust. Cpenaee obiiee oOpa3oBaHue.
buonorus", 10 - 11 «iace, AO
WznatensctBo "Ilpoceemenue”,
Tpenaxep "O6mako 3HaHUN"

Buonorus. 10 knacc,

00O "dwuzukon J1ao,"

DIeKTPOHHBIN 00pa30BaTENILHBIN Pecypc
"4 coam EI'D. Cpennee obmee
o0pazoBaHHe.

Y4eOHBII MOYIIb 110 PEIICHUIO TPYIHBIX
3aJaHui 10 y4eOHOMY



https://neofamily.ru/task-bank
https://neofamily.ru/task-bank

npenmery "buonorus
https:/meofamily.ru/task-bank oTKpHITHIIA
6ank 3amanuit ET'D

Crpoenue u

byHKIAN
OpraHu3MOB

17

1.5

obpa3zoBaTenbHBIN pecypc "JlomamrHue
3aganust. Cpenaee obiiee oOpa3oBaHue.
buonorus", 10 - 11 «imace, AO
WznatensctBo "IIpocsemennue”,
Tpenaxep "O6mako 3HaHUN"

Buonorus. 10 knacc,

00O "dwuzukon JIao,"

DIeKTPOHHBIN 00pa30BaTeNILHBIN Pecypc
"4 coam EI'D. Cpennee obmee
o0pa3oBaHHe.

Y4eOHBII MOYIIb T10 PEIICHHIO TPYTHBIX
3aJjaHui 0 y4eOHOMY

npeamery "buonorus

https://neofamily.ru/task-bank oTKpBITHIIt
Oank 3amannii EI'D

10

PazmHOXeHue u
pa3BuTue
OpraHu3MOB

1.5

obpa3zoBatenbHbIN pecypc "JloManrHue
3aganusi. Cpennee odiiee oOpa3oBaHue.
buonorus", 10 - 11 «imace, AO
MznarensctBo "llpocsemienue",
Tpenaxep "Ob6naxo 3HaHUH"

Buonorus. 10 knacc,

00O "dwusukon JIao,"

DJIEKTPOHHBINA 00pa30BaTEIBHBIN PECYPC
"4 coam EI'3. Cpennee obiee
o0pazoBaHue.

Y4eOHBINH MOLYJIb 110 PEIISHHIO TPYTHBIX
3aJjaHui 0 y4eOHOMY

npeamery "buonorus

https://neofamily.ru/task-bank oTKpbITBIH
6ank 3amannii EI'D

11

I'eneruka — Hayka o
HACJIEICTBEHHOCTH 1

0.5

o0pazoBaTenbHbIH pecypc "JlomamrHue
3ananust. CpeHee ooiee o0pa3oBaHue.
Buogyorus", 10 - 11 kiacc,
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N3MCHYNBOCTU
OpraHU3MOB

AO NzpatensctBo "IIpocremenne",
Tpenaxep "Obnako 3HaHWHA"

Buonorus. 10 kimacc, OO0
"®uzukon JIab,"

DNeKTPOHHBIN 00pa30BaTeNIbHBINA Pecypc
"4 cnam EI'3. Cpennee obiee
o0pa3oBaHue.

Y4eGHBII MOYITb 110 PEIICHUIO TPYIHBIX
3aJ]aHuil o yueOHOMY

npeamery "buonorus

https://neofamily.ru/task-bank oTKpbITHIN
Oank 3amannii EI'D

12

3aKOHOMEPHOCTH
HACJIEACTBEHHOCTH

10

oOpazoBaTenbHbIH pecype "JomaniHue
3aganus. CpenHee obmiee oOpasoBaHue.
Buonorus", 10 - 11 xmacc, AO
MznarenscTBo "lIpocremienne",
Tpenaxep "Obnako 3HaHMIA"

Buonorus. 10 knacc,

00O "dwusuxon Jlao,"

OJEeKTPOHHBINA 00pa30BaTEIbHBIN PECypC
"s coam EI'D. Cpenanee obiee
00pa3oBaHue.

Y4eOHBII MOYITh 110 PEIICHUIO TPYIHBIX
3aaHuid IO yaeOHOMY

npenmery "buonorus

https://neofamily.ru/task-bank oTKpbITBII
6ank 3amanuit ET'D

13

3aKOHOMEPHOCTH
MU3MEHYNBOCTH

o0pa3zoBaTenbHBIN pecypc "JloMamrHue
3aganus. CpenHee oomiee oOpasoBaHueE.
Buonorus", 10 - 11 «kmace, AO
WznatensctBo "Ilpoceemenne”,
Tpenaxep "O6mako 3HaHUN"

Buonorus. 10 knacc,

000 "dwuzukon JIao,"

DJEeKTPOHHBINA 00pa30BaTEIBbHBIN pecypc
"4 coam EI'D. Cpennee obmee
o0pazoBaHMe.

VueOHBbIi MOIYIIh IO PEHICHUIO TPYIHBIX
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3aIaHui 110 y9eOHOMY

npenmery "buonorus
https://neofamily.ru/task-bank oTKpBITHIIH
6ank 3amaruit ET'D

14

I'enetuka yenoseka

0.5

o0pa3zoBaTenbHEIN pecypc "JloMamrHue
3aganus. CpenHee oomiee oOpasoBaHue.
Buonorus", 10 - 11 «kmace, AO
WznatensctBo "Ilpoceemenne”,
Tpenaxep "O6mako 3HaHUN"

Buonorus. 10 knacc,

000 "dwuzukow JIao,"

DJEeKTPOHHBINA 00pa30BaTEIBbHBIN pecypc
"4 coam EI'D. Cpennee obmee
o0pa3oBaHMe.

Y4eOHBII MOYITb 110 PEIICHHIO TPYTHBIX
3aJaHui 0 y4eOHOMY

mpenmery "buonorus

https://neofamily.ru/task-bank oTKpBITEIIt
Oank 3amaunii EI'D

15

Cenexkmust
OpraHu3MOB

oOpasoBaTenpHbIN pecype "loManiHue
3aganusi. Cpennee odiiee oOpa3oBaHue.
buonorus", 10 - 11 «imace, AO
MznarensctBo "llpocsemienue",
Tpenaxep "Ob6naxo 3HaHUH"

Bbuonorus. 10 kiacc,

00O "®dusukon JIao,"

DJIEKTPOHHBIA 00pPa30BaTEIBHBIN PECYPC
"4 coam EI'3. Cpennee obmee
o0OpazoBaHme.

Y4eOHBIH MOYIIb IO PEIICHUIO TPY THBIX
3aJ]aHui 0 y4eOHOMY

npeamery "buonorus

https://neofamily.ru/task-bank oTKpbITEIH
Oank 3amannit EI'D

16

buorexHonorus un
CUHTETHUYECKAs

obpa3zoBatenbHbIi pecypc "JloMairHue
3aganus. CpenHee ooiiee oOpasoBaHue.
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ounoorus

Buonorus", 10 - 11 xmace, AO
MznatensctBo "lIpocsemenne",
Tpenaxep "Obnako 3HaHMIA"

Buonorus. 10 kimacc, OO0
"®uzukon JIaob,"

ONeKTPOHHBIN 00pa30BaTeNIbHBINA Pecypc
"4 cnam EI'D. Cpennee obiee
o0Opa3oBaHUe.

Y4eOHbIN MOLYIIb 110 PEIICHHIO TPYTHBIX
3aJ]aHui 0 y4eOHOMY

npeamery "buonorus

https://neofamily.ru/task-bank oTKpbITBIH
6ank 3amanuii EI'D

17 PesepBHOe Bpems

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME
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13
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11 KITACC

Ne i/

HaumeHnoBanue
pa3aesioB U TeM
MPOrpamMmbl

KoJgunuyecTBo 4acoB

Bcero

KonTpoabusbie
padoThI

IIpakTHyeckn
e padoThI

JJyieKTpOHHBIE (HU(PPOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

3apoxaeHue u
pa3BuTHE
3BOJIFOIIMOHHBIX
MpECTAaBICHUN B
ouonoruu

oOpa3zoBaTenbHBIN pecypc "JlomamrHue
3aganust. Cpenaee obiiee oOpa3oBaHue.
buonorus", 10 - 11 «imacc, AO
WznatensctBo "IIpocsemennue”,
Tpenaxep "O6mako 3HaHUN"

Buonorus. 11 knacc,

00O "®duzukon JIao,"

DJEeKTPOHHBINA 00pa30BaTEIBHBIN Pecypc
"4 coam EI'D. Cpennee obmee
o0pazoBaHHe.

Y4eOHBII MOYIIb 110 PEIICHHIO TPYTHBIX
3aJjaHui 0 y4eOHOMY

npeamery "buonorus

https://neofamily.ru/task-bank oTKpBITEIIt
Oank 3amannii EI'D

MukposBontonus u
€€ pe3yapTaThl

14

oOpasoBaTenbHbIN pecype "loManiHue
3aganusi. Cpennee obiiee oOpasoBaHue.
buonorus", 10 - 11 «wimace, AO
MznarensctBo "llpocsemienue",
Tpenaxep "Ob6naxo 3HaHUH"

Bbuonorus. 11 knacc,

00O "dusukon JIao,"

DJIEKTPOHHBIA 00pPa30BaTEIBHBIN PECYPC
"4 coam EI'3. Cpennee obiee
o0OpazoBaHUe.

Y4eOHBIH MOYITb IO PEIICHUIO TPYTHBIX
3aJjaHuil 0 y4eOHOMY

npeamery "buonorus

https://neofamily.ru/task-bank oTKpbITEIH
OaHk 3aganuii ETD
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MakposBontouus u
€€ pe3ynbpTaThl

oOpa3oBaTensHbIN pecype "[lomamnraue
3anmanust. CpeHee oomee o0pa3oBaHue.
Buomorns", 10 - 11 xmace, AO
MznarensctBo "lIpocremnienne",
Tpenaxep "O6nako 3HaHUI"

Buonorus. 11 knacc,

00O "dusuxon Jlao,"

DNeKTPOHHBIN 00pa30BaTeNIbHBIN Pecypc
"4 cnam EI'D. Cpennee obiee
00pa3oBaHue.

Y4eOHBII MOYITb 110 PEIICHUIO TPYIHBIX
3aJ]aHuil o yueOHOMY

npeamery "buonorus

https://neofamily.ru/task-bank oTKpbITHIN
Oank 3amanuii EI'D

[Ipoucxoxnenue u
pa3BUTHE KU3HU HA
3emiie

15

1.5

oOpa3oBaTenbHbIN pecype "JoManraue
3aganus. CpemHee obmiee oOpa3oBaHHeE.
Buonorus", 10 - 11 «kmace, AO
WznatensctBo "IIpocsemennue”,
Tpenaxep "Obnako 3HaHWIA"

Buonorus. 11 knacc,

00O "®wuzukon JIao,"

DOJEeKTPOHHBIN 00pa30BaTEIbHBIN Pecypc
"4 coam EI'D. Cpennee obmee
00pa3oBaHue.

Y4eOHBIH MOIYITh 10 PEIICHUIO TP IHBIX
3aIaHuid IO yaeOHOMY

npenmery "bruonorus
https://neofamily.ru/task-bank oTKpBITHI
6ank 3amarnit ET'D

[Ipoucxoxnenue
YEeJIOBEKA —
aHTPOIOTEHE3

10

obpa3zoBatenbHbIN pecypc "JlomanrHue
3ananus. CpenmHee ooiiee oOpasoBaHue.
buonorus", 10 - 11 «imacc, AO
MsnarensctBo "l[Ipocsemenue",
Tpenaxep "O6mako 3HaHUH"

Buonorns. 11 knacc,

00O "dwuzukon JIao,"

DIIeKTPOHHEIN 00pa30BaTeIbHEIN pecypc



https://neofamily.ru/task-bank
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"S cmam EI'D. Cpennee ob1iee
obOpazoBaHue.

Y4eOHBIH MOYITb [0 PEIICHUIO TP IHBIX
3aJ]aHuil 0 y4eOHOMY

npenmery "bruomorus

https://neofamily.ru/task-bank oTKpBITEIIt
6ank 3amanuit EI'D

DKoJjorus — Hayka
0
B3aMMOOTHOLIEHUSIX
OpraHU3MOB U
HAJOPTaHU3MEHHBIX
CHUCTEM C
OKPY’KaroIIe
cpenou

0.5

obpa3zoBatenbHbIN pecypc "JlomanrHue
3ananus. CpenHee ooiiee oOpasoBaHue.
buonorus", 10 - 11 «imacc, AO
MsnarensctBo "llpocsemenue",
Tpenaxep "O6mako 3HaHUH"

Buonorns. 11 knacc,

00O "dwuzukon JIao,"

DJEeKTPOHHBIA 00pa30BaTEIBHBIN PECypC
"4 coam EI'D. Cpennee obmee
o0OpazoBaHHe.

Y4eOHBIH MOYII IO PEIICHUIO TPY THBIX
3aJlaHuii IO y4eOHOMY

npeamery "buonorus

https://neofamily.ru/task-bank oTKpBITEIIt
Oank 3amannit EI'D

Opranusmsl u
cpena oouTaHus

1.5

obpa3zoBatenbHbIl pecypc "JoMalrHue
3amanus. CpenHee ooiiee oOpasoBaHue.
buonorus", 10 - 11 «mace, AO
MznarensctBo "llpocsemienue",
Tpenaxep "Ob6naxo 3HaHUH"

Buonorus. 11 knacc,

00O "dusukon J1ao,"

ONeKTPOHHBIN 00pa30BaTeNILHBIN Pecypc
"4 cnam EI'3. Cpennee obiee
o0OpazoBaHue.

Y4eOHBIN MOLYITB 110 PEIIEHHIO TPYTHBIX
3aJ]aHuil 0 y4ueOHOMY

npeamery "buosnorus

https://neofamily.ru/task-bank oTKpbITBIH
Oank 3amanuii EI'D
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DKOJIOTUA BUIOB U
MOy JISILIIA

0.5

oOpa3oBaTensHbIN pecype "[lomamnraue
3anmanust. CpeHee oomee o0pa3oBaHue.
Buomorns", 10 - 11 xmace, AO
MznarensctBo "lIpocremnienne",
Tpenaxep "O6nako 3HaHUI"

Buonorus. 11 knacc,

00O "dusuxon Jlao,"

DNeKTPOHHBIN 00pa30BaTeNIbHBIN Pecypc
"4 cnam EI'D. Cpennee obiee
00pa3oBaHue.

Y4eOHBII MOYITb 110 PEIICHUIO TPYIHBIX
3aJ]aHuil o yueOHOMY

npeamery "buonorus

https://neofamily.ru/task-bank oTKpbITHIN
Oank 3amanuii EI'D

OKoJiorus
COOOIIIECTB.
OKOJIOTHUECKHE
CHCTEMBI

12

0.5

oOpa3oBaTenbHbIN pecype "JoManraue
3aganus. CpemHee obmiee oOpa3oBaHHeE.
Buonorus", 10 - 11 «kmace, AO
WznatensctBo "IIpocsemennue”,
Tpenaxep "Obnako 3HaHWIA"

Buonorus. 11 knacc,

00O "®wuzukon JIao,"

DOJEeKTPOHHBIN 00pa30BaTEIbHBIN Pecypc
"4 coam EI'D. Cpennee obmee
00pa3oBaHue.

Y4eOHBIH MOIYITh 10 PEIICHUIO TP IHBIX
3aIaHuid IO yaeOHOMY

npenmery "bruonorus
https://neofamily.ru/task-bank oTKpBITHI
6ank 3amarnit ET'D

10

buocdepa —
riiobanpHasg
DKOCHUCTEMA

obpa3zoBatenbHbIN pecypc "JlomanrHue
3ananus. CpenmHee ooiiee oOpasoBaHue.
buonorus", 10 - 11 «imacc, AO
MsnarensctBo "l[Ipocsemenue",
Tpenaxep "O6mako 3HaHUH"

Buonorns. 11 knacc,

00O "dwuzukon JIao,"

DIIeKTPOHHEIN 00pa30BaTeIbHEIN pecypc
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"S cmam EI'D. Cpennee ob1iee
obOpazoBaHue.

Y4eOHBIH MOYITb [0 PEIICHUIO TP IHBIX
3aJ]aHuil 0 y4eOHOMY

npenmery "bruomorus

https://neofamily.ru/task-bank oTKpBITEIIt
6ank 3amanuit EI'D

11

YenoBek u
OKpy>Karolas cpeaa

obpa3zoBatenbHbIN pecypc "JlomanrHue
3ananus. CpenHee ooiiee oOpasoBaHue.
buonorus", 10 - 11 «imacc, AO
MsnarensctBo "llpocsemenue",
Tpenaxep "O6mako 3HaHUH"

Buonorns. 11 knacc,

00O "dwuzukon JIao,"

DJEeKTPOHHBIA 00pa30BaTEIBHBIN PECypC
"4 coam EI'D. Cpennee obmee
o0OpazoBaHHe.

Y4eOHBIH MOYII IO PEIICHUIO TPY THBIX
3aJlaHuii IO y4eOHOMY

npeamery "buonorus

https://neofamily.ru/task-bank oTKpBITEIIt
Oank 3amannit EI'D

12

PesepBHOE Bpemst

obpa3zoBatenbHbIl pecypc "JoMalrHue
3amanus. CpenHee ooiiee oOpasoBaHue.
buonorus", 10 - 11 «mace, AO
MznarensctBo "llpocsemienue",
Tpenaxep "Ob6naxo 3HaHUH"

Buonorus. 11 knacc,

00O "dusukon J1ao,"

ONeKTPOHHBIN 00pa30BaTeNILHBIN Pecypc
"4 cnam EI'3. Cpennee obiee
o0OpazoBaHue.

Y4eOHBIN MOLYITB 110 PEIIEHHIO TPYTHBIX
3aJ]aHuil 0 y4ueOHOMY

npeamery "buosnorus

https://neofamily.ru/task-bank oTKpbITBIH
Oank 3amanuii EI'D
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OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME
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7.5













MPOBEPSIEMBIE HA EI'D 11O BUOJIOTMUA TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOTPAMMBI CPEJHET'O OBIIET'O OBPA3ZOBAHUSI

Kon
NPOBEPSIEMOT0
TpeOGOBaHUS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3yJbTaTaM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHOI NMPOrpaMMbl CpeHero 001Iero
o0pa3zoBaHus

CdopMupoBaHHOCTH 3HAHUW O MECTE M POJM OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dhopmupoBaHUH COBpEMEHHOM
€CTEeCTBCHHOHAYYHOW KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MIPUPOIBI U
pELIEHUH KU3HEHHO BAXKHBIX COLUATBHO-3TUUYECKUX, SIKOHOMUYECKHUX,
9KOJIOTHUECKHUX TIPOOJIEM YEeIIOBEUYECTBA, & TAKXKE B PEIIEHUH BOIIPOCOB
paloHaIbHOTO IPUPOIONOIL30BaHuUs, B POPMUPOBAHUHN [IEHHOCTHOTO
OTHOIIIEHUSA K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B PA3BUTHE OHOJIOTUU

Brnanenune cuctemoii 3HaHUN 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, UCTOIb3YEMBIX B OMOJIOTMYECKUX HUCCIICTOBAHMSIX >KHUBBIX
O0OBEKTOB M DJKOcHUCTeM (OMUCaHWe, W3MEpeHue, MPOBEACHUE
HaOMIOZICHUH); CrocoOaMM BBISIBJICHUSI M OIIGHKH aHTPOTIOTE€HHBIX
W3MEHEHUH B MIPUPOJIE.

YMeHue BBIIBUTaTh THIOTE3bI, MPOBEPITh MX SKCIEPUMEHTATLHBIMH
cpenctBamu, (GopmynHpys 1Ledb HCCIENIOBaHUS, aHaJIU3UPOBATH
MOJIyYEHHBIC PE3YJIbTAThI U JEIaTh BBIBOIBI.

BrlsiBieHHE 3aBUCHUMOCTH MEXIY HCCICIyeMBIMH BEIIMYUHAMH,
00BSICHEHHUE TMOTYYCHHBIX PE3YJIBTATOB M (POPMYITHUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUHBIX HOHHTI/Iﬁ, Teopnﬁ H 3aKOHOB

YMeHue BIageTh CHCTEMOH OWOIIOTWYECKHX 3HAaHW, KOTopas
BKJIIOYAET: OCHOBOIIOJIAraloNIie OMOJOTHYECKHUE TEPMHUHBI M TOHSATHS
(>KU3HB, KJIETKA, TKaHb, OpPTaH, OPTaHU3M, BHI, TIOMYJISIUS, SKOCUCTEMA,
ouorneHo3, brochepa; MeTabo3M, TOMEOCTas, KICTOYHBII UMMYHHTET,
OnocuHTe3 Oenka, OMOMOTUMEPHI, TUCKPETHOCTh, CaMOPETYJISIus,
CaMOBOCIIPOU3BECHHUE, HACJIEICTBEHHOCTb, W3MEHUYUBOCTD,
SHEPTrO3aBUCUMOCTD, POCT M Pa3BUTHE);

Oouosornueckue Teopuu: kiaerounas teopus T. llIsanna, M. lIneitnena,
P. BupxoBa; kioHanpHO-cenekTUBHOro uMmyHnurera II. Opmux, W.H.
MeuHukoBa, XpoMOCOMHasi Teopus HacieactBeHHocTH T. Moprana,
3aKOH 3apojplmeBoro cxoiactBa K. bapa, sBomounonnas teopust Y.

JlapBuHa, cUHTEeTHYECKas TEOpUsl BOJIIOLMH, TEOpUs aHTpororenesa 4.




HapBuna; Teopus Ouoreoueno3a B.H. Cykauépa; yuenune H.U.
BaBunoBa o neHTpax MHOroo0Opasus U MPOUCXOXKIEHUS KYJIbTYPHBIX
pacrenuii, yuenue A.H. CeBeproBa 0 myTIX ¢ HampaBlIEHUAX
sBomtonuy, yuenue B.U. Bepuaackoro — o 6uocdepe);

3aKOHBI (€IMHOOOpa3Hs MOTOMKOB MEPBOT0 MOKOJICHHUSI, PacIleTICHHS
IIPU3HAKOB, HE3aBUCUMOrO HacjeAoBaHWs mpu3zHakoB ['. Mennens;
CLEIUIEHHOTO HAaCJEJ0BaHUS NPU3HAKOB M HAPYILIEHUS CLEIUICHUS
resoB T. Moprana;, rOMOJOIrMYECKHX PSAAOB B HACJIECACTBEHHOU
n3menunBocty H.M. BaBuiiosa; renernueckoro pasHosecus [x. Xapau
u B. BaiinGepra; 3apozasimeBoro cxojctsa K. bapa; ouorenernveckuii
3akoH J. ['exkens, @. Miomiepa);

NPUHIUIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHnuMmyma lO. Jlubuxa, SK0NIOrMuecKkol nmupamMuabl Yucen,
O1OMaccChl U YHEPTHUH);

runore3bl (koamepBatHoit A.M. Omnapuna, nmepBudHOro OynboHa J[XK.

Xonpeiina, mukpocdep C. @okca, pudo3uma T. Uek)

YMmenue peiiaTb IMOUCKOBBIC OHOJIOrHYECKue 3aJa4M,; BbIABIIATH
MMPUYIUHHO-CIICACTBCHHBIC CBA3U MCKAY HCCIICAYyCMbIMHA
OHOJIOTHYECKUMU O6’bCKTaMI/I, mpoucccaMu U sABJIICHUAMU, JICJIaTh BbIBOJbI
H IIPOTrHO3b6I HA OCHOBAHWH IMOJTYYCHHBIX PE3YJIBTATOB,

COCTaBJIATH TCHOTUIIMYCCKUC CXCMbI CKPCIIUBAHUA IAJId pa3HbIX THUIIOB
HaCJICAOBaHUS NPU3HAKOB Y OPraHU3MOB, COCTABJISITE CXCMBbI IICPCHOCA

BCIICCTB U SHCPIUH B OKOCUCTEMAX (I_[CHI/I INUTaHWA, ITUIICBLIC CeTI/I)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3M  MEXKAY CTPOEGHHUEM U
(GYHKIUSAMU: OPraHOWIOB, KJIETOK pAa3HBIX TKaHEW, OpraHamMu H
CUCTEMaMH OpraHOB Yy paCTeHI/Iﬁ, JKUBOTHBIX W YCJIOBCKA, MCKIY
dTarraMu 06MeHa BCIICCTB, dTallaMHM KJICTOYHOI'O ITHMKJIa W KU3HCHHBIX
IIUKJIOB OPTraHU3MOB; dTallaMi SMOPHUOHAIBHOTO Pa3BUTHS; TCHOTHIIOM
1 peHoTunoM, GeHOTUIIOM U (paKTOpaMu CpeIbl OOUTAHUS; TIPOIECCAMHU
9BOJIIOLWH; ABWXXYIIMMHU CHJIAMH aHTPOIIOICHE3a; KOMIIOHCHTAMU

Pa3JINYHbIX 3KOCUCTEM U HpI/ICHOCOGHCHI/IﬂMH K HUM OpraHU3MOB

YMeHue BT CYIIECTBEHHBIE MPU3HAKH:

CTPOCHHUSI BUPYCOB, KJIIETOK MPOKAPUOT U DYKAPHOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUIOB, OMOr€OIICHO30B, IKOCUCTEM U
Oourochepsl; CTPOCHHS OPTaHOB U CHCTEM OPTaHOB PACTCHHIA, )KUBOTHBIX,
YEJIOBEKa;  IPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pacTEeHUM, >KUBOTHBIX UM YEJIOBEKAa; OMOJIOTHMYECKHUX

nporeccoB: oOMeHa BemecTB (MeTaboiu3M), WHPOpMAIUU U




MpEeBpaIleHHs] YJHEPTUH, OPOKEHHsI, aBTOTPO(HOTO U TeTepoTpOoPHOro
TUTIOB THMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MMHTO03a, Meio3a,
raMeTroreHesa, AMOpHOTeHe3a, MMOCTAIMOPHOHAILHOTO  Pa3BHUTHS,
Pa3MHOXXEHHS, UHIMBUYaIbHOTO Pa3BUTUsI OpraHu3Ma (OHTOreHe3a),
B3aMMOJICHCTBHSI TEHOB, TeTepo3uca; JACUCTBUH HUCKYCCTBEHHOIO
oTOopa, CTaOWIM3UPYIOIIETO, JBIDKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aJUIONATPUYECKOTO M CHMIATPUYECKOTO
BI/I,[[OO6pa3OBaHI/I$I; BJIMAHUSA ABUKYIIUX CHJI 3BOJIIOIMUA Ha I‘eHO(bOH[[
MOMYJISIIIUK;, TPUCTIOCOOJICHHOCTH OPraHUu3MOB K Cpele OOHWTaHus,
YepeI0BaHusI HAIPaBJICHUH SBOJTIOIMH; KPYTOBOPOTA BEIIECTB U MIOTOKA

SHCPTIHUU B 3KOCUCTEMAX

C(bOpMHpOBaHHOCTI) YMeHI/ISI BBIACJISITH CYHIGCTBeHHI)Ie HpI/ISHaKI/I
BUPYCOB, KJIETOK TIPOKAPHOT W JYKApUOT; OJHOKJICTOYHBIX H
MHOTOKJIETOYHBIX OPTraHU3MOB, BUIOB, OMOTEOIIEHO30B U IKOCHCTEM;
OCOOCHHOCTH MPOIIECCOB 0OMEHA BEIECTB U MPEBPALICHHUS SHEPTUU B
KJIeTKe, (POTOCHMHTE3a, IUIACTUYECKOTO0 M JHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MHUTO3a, MeHo3a, OIUIOAOTBOPCHUS, PA3BUTHUS W
pPa3MHOXKEHUS, MHIUBUIYaTbHOTO PAa3BUTHUSI OpraHu3Ma (OHTOTeHe3a),
00pBOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOr0 0TOOPa, BUI000pa30BaHMs,
MIPHUCIIOCOOICHHOCTH OPraHu3MOB K cpelne OOWTaHWS, BIMSHUS
KOMITIOHCHTOB 3KOCHUCTECM, aHTpOHOFeHHBIX I/ISMeHeHI/Iﬁ B 3KOCUCTEMAX
CBOCH MECTHOCTH, KPyrOoBOPOTa BEIIECTB U MPEBPAILEHUS SHEPTUU B

ouochepe

YMeH#e UCToNb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJIOTHUECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIMKY JJIsl TOKa3aTeIbCTBa POACTBA OPIraHU3MOB
Pa3HBIX CHCTEMATHYECKUX TPYII; B3aUMOCBSI3H OPTaHW3MOB U CPEJIbI
OOUTaHHUsA; €JUHCTBA YEIOBEUECKUX pac; HEOOXOIUMOCTH 370pPOBOTO
o0pa3a >KM3HH, COXpaHEHUS pa3HOOOpa3usi BUAOB M HKOCHUCTEM Kak

YCIJIOBUS COCYILIECTBOBAHUS MPUPOBI M YEIOBEUECTBA

YMeHHEe KpPUTHYECKH OICHMBATh HHMOPMALHIO OHOJOTHYECKOIO
COJICPIKAHUS;, MHTEPIPETUPOBATH ITHUYSCKUE ACIEKTHl COBPEMEHHBIX
HCCIICIOBAHUIN B OHoJIOruu, MCIULIMHE, OMOTEXHOJIOTHU;
paccMaTpuBaTh rio0albHbIC 9KOJIOTHYCCKHE poOIeMbI
COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIICHHIO K HHUM COOCTBEHHYIO

IIO3UIIHNIO




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMbIX HA EI'D
IO BUOJIOI'Mn

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

buoinorus kak Hayka. JKuBble CHCTEMBI U UX U3yUYECHHE

1.1

CoBpemeHHass Ouonoruss — KOMIUIEKCHas Hayka. buonoruueckue Hayku U
u3ydaemble UMU TpoOieMbl. DyHIaMEHTalbHBIC, NPHUKIATHBIE M TMOUCKOBBIC
Hay4HbIC UCCIIEJOBAHUS B OMOJIOTHH.

3HaueHne Owonormd B (POPMUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAYYHON
kapTuHbl Mupa. llpodeccun, cBszanHble ¢ Ouonorueil. 3HaueHHe OWOJIOTUH B
NPAaKTUYECKON JIeATENFHOCTH YEJIOBEKa: MEIUIIMHE, CEJIbCKOM XO3SICTBE,

MMPOMBIIIJIICHHOCTH, OXpaHE IIPHUPOAbL

1.2

JKuBble cucTembl Kak mpeaMeT u3ydeHus Omosnoruu. CBONCTBA >KUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOI'O COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIOKHOCTb U
YIOPSIOYEHHOCTb CTPYKTYDBI, OTKPBITOCT, caMOOpraHu3anus,
CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHU3alMM JKUBBIX CUCTEM: MOJICKYJISIPHBIN, KIECTOYHBIN, TKAHEBBIN,
OpPraHNU3MEHHBIH, NOIYJIALIMOHHO-BUIOBO, HKOCUCTEMHBIN
(buoreonenotnueckuii), OmochepHsiid. I[Iporeccrl, MPOUCXOIANINE B IKUBBIX
cucremMax. OCHOBHbBIE TPHU3HAKU >KUBOro. JKHM3HBb Kak (popMa CyIIecTBOBaHHS

MaTepuu

1.3

Metonael Omonormdeckoid Haykw. HaOmioneHue, u3MepeHHE, HKCIEPUMEHT,
cucremaruzanus, MeraaHanu3. [loHsTHe O 3aBHCUMONW M  HE3aBHCUMOM
nepemeHHou. [lnanupoBanue skcnepuMenTa. [loctaHOBKa M MpoOBEpKa TUIMOTES.
HyneBass rumote3a. Ilonsitue BBIOOpKM U €€ mocToBepHOCTh. Pa3zbpoc B
Ouonornueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH TIOJYYCHHBIX PE3YJIbTATOB.
[TprunHBl MCKaXKEHHsI PE3yJIbTaTOB JIKCHEpuMeHTa. [IoHSATHE CTaTUCTHYECKOTrO

TECTAa

Kietka kak Onosiornyeckas CucreMma

2.1

Knetka — cTpykTypHO-(yHKIIMOHANBHAS €AMHUIIA XKUBOro. McTtopus OTKPBITUS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M.
[netinen, P. BupxoB). OCHOBHBIE MOJIOXKEHUSI COBPEMEHHON KJIETOYHOUM TEOpHUHU.
MeTo1p1 MOJIEKYIISIPHON M KJIIETOUHOM OMOIOTUN: MUKPOCKOIIHS, XpoMaTorpadus,
anekTpodopes, MeTOJ MEUEHBIX aTOMOB, muddepeHIanTbHOe

neHTpuyrupoBaHue, KyJIbTUBUPOBAHNE KIIETOK
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XUMHYECKU COCTaB KJIETKH. Makpo-, MUKpPO- U YIbTPaMHUKPO3JIEeMEHTHI. Boma u

€€ poJb KaKk pacTBOPUTEINS, PEareHTa, y4acTHE€ B CTPYKTYPUPOBAaHUM KIIETKH,




TeIUIOperynsauud. MuHepanbHbIe BEIIeCTBAa KIETKH, WX OHOJIOTHYecKas pPOJib.
Pob KaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue mnonumepsl. benku. AMHHOKHUCIOTHBIH cOCTaB  OEJKOB.
CtpykTypBl OenKkoBOI MoJieKybl. [lepBruHas CTpyKTypa Oenka, menTHIHAs CBS3b.
Bropuunas, TperuuHasi, ueTBepTUYHas CTPYKTyphl. JleHaTypauusa. CBoiicTBa
oenkoB. Knaccudukanus 6enkos. buonorndeckue hyHKIMu OEIKOB.

VYrneBoasl. MoHocaxapuipl, AMCAXapH]ibl, OJUrOCaxapuibl U IMOIHCAXAPUJIBI.
OO0umii mmaH cTpoeHuss W (U3UKO-XMMHYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIIMU YTIEBOOB.

Jlumuaer. TuapodunbHO-THApPOGOOHBIE cBoMcTBa. Kiaccudukamus TUMUAOB.
Tpurmunepunasl, dochormunuabl, BOCKH, CTepouabl. buomormdeckue QyHKIUH
munuaoB. O0muMe cBoiicTBa OMOIOTHYECKUX MEMOpPaH — TeKy4eCTh, CIIOCOOHOCTH
K CaMO3aMBbIKaHUIO, MTOITYIIPOHUIAEMOCTb.

HykneunoBbie kucnotel. JIHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneoruapl. [Ipuaiun komrmementapuoctu. I[lpasmno Yapradda. Crpykrypa
JIHK — nBoitHas criupans. MectoHaxoxaenue u ouonorudeckue ¢pynkiuu JJHK.
Bunst PHK. ®yukiuu PHK B knetke.

Crpoennie Monekynbl AT®. Makpospruueckue cBsi3u B MoJekysie ATO.
buonornueckue ¢pynkunn AT®. BoccTanoBieHHBIE IEPEHOCYHKH, UX (HYHKIIMH B
knetke. Cexsenuponanue /JHK.

CrpykrypHast Ouonorus: OuoxuMudeckue U OHODU3MUECKHE HCCIEeTOBAHUS

COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKYJT
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Tumbl  KJIeTOK: d2yKapuoTHyecKas M IpokapuoTuueckas. CTpyKTypHO-
(GyHKIIMOHAJIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mpokapuoOTHUECKOW KieTku. KieTouHas creHka OakTepuil m apxei.
Oco0OeHHOCTH CTpOEHHUsI TeTepoTpOoPHON M aBTOTPO(HON NPOKAPHOTHUECKUX
KJIETOK. MecTO U poJib MPOKAPUOT B OMOLIEHO3AX.

Crtpoerne W (DyHKIIMOHUPOBAHHE SYKapHOTHYECKOH KieTku. Ilmasmarmueckas
MemOpana (razmanemma). CTpyKTypa Iia3Matuieckoil MmemOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTHYecKylo MeMOpaHy: maccuBHbIN  (nuddysus,
obneruéHHast audQysus), akTUBHbIA (MEPBUYHBIA W BTOPUYHBIA AKTUBHBIN
tpancnopt). [lomynponuniaemocts MeMOpanbl. PaboTa HaTpHii-KaareBoro Hacoca.
OHAOIUTO3: MHHOLMTO3, (paronuTo3. Dk3o1uTo3. Kierounas crenka. CTpykTypa
U (QYHKLUH KJIETOYHON CTEHKU pacTeHUM, rpuOoB.

[urommaszma. Ilurto3oms. Ilutockener. JIBukeHwe unuTomiaasmbl. OpraHouibl
kiaetkn. OpHOMEMOpaHHBIE OpPraHOWABI KIETKH: SHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar 'onbmku, IM30COMBI, UX CTpOE€HUE U (YHKUUHU. B3anmocBs3b
OJIHOMEMOpaHHBIX OPraHOMJOB KJIETKU. CTpOEHHE TPaHyJIIPHOIO PETHKYIyMa.

Cunre3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuit




(arpaHymsipHBIF) dHAOIUIA3MATHUECKUN peTukyiayM. CekperopHas GYHKIUS
anmapara ['onpmku. TpancnmopT BemiecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUIbI KJIETKH: MUTOXOHIPUH, TUIACTH/IBI.

Crpoenne W (pyHKIMM MHUTOXOHApPUN W miactul. [lepBuuHble, BTOPUYHBIE U
CIOXHBIE  IUTACTUABl  (OTOCHHTE3UPYIOLIUX  SYyKapHOT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, JEUKOIUIACTHI BBICIIUX PACTCHUM.

HememOpanubsie opraHougsl kietku CrpoeHne U (QYHKIMM HEMEMOpPaHHBIX
opraHouzioB KkjeTku. PubGocombl. MukpodunameHTsl. MBpIlIeUHbIE KIETKH.
MuxkpotpyOouku. Kiierounslii unentp. CTpoeHHEe U JBUKEHHE >XTYTUKOB H
pecHuyek. MukpoTpyOouku 1uTomiasmel. LleHTprob.

SAnpo. Ob6onouka siapa, XpOMAaTHH, KapuOIUIa3Mma, SAPBINIKH, WX CTPOCHUE H
bynkuun. SnepHbiid 6enKoBBIM MaTpuKC. [IpoCTpaHCTBEHHOE PACIOIOKECHHE
XpoMocoM B uHTep(ha3HoM siape. benku XpoMaTrHa — TUCTOHBI.

Knerounsle BkitoueHus. CpaBHMTEIbHAs XapaKTEPUCTHKA KIETOK JYKApHOT

(pacTUTEeNnbHOM, KUBOTHOM, TPUOHOIN)
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ACCUMMIIAIIMS M AUCCUMHJISIIUSL — JIBE CTOPOHBI MeTabonmu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(HBIN M TeTepoTpodHbIf. YyacTue KuciIopoaa B OOMEHHBIX
mporeccax. JHepreTudyeckoe obOecrieueHue KIeTKH: mpeBpaiienue ATO B
00MeHHBIX Tmporeccax. {DEpMEHTATHBHBIM XapaKTep PEeaKIuid KJIETOYHOTO
Merabonu3ma. DEpMEHTBI, UX CTPOCHUE, CBOMCTBA W MEXAHU3M JICUCTBUS.
Kodepmentsl. Otnnuus GepMEeHTOB OT HEOPTAaHUYECKUX KaTaau3aTopoB. bemku-
AKTUBATOPbI U OENKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (PEepPMEHTATUBHBIX
peaxkuuil oT pa3IuYHbIX (GaKTOPOB.

IlepBUuHBIl CHUHTE3 OpraHUYeCcKHUX BewmecTs B kieTke. Portocunres. Poib
XJoporiactoB B mpouecce ¢orocunte3a. CBetoBas u  TeMHOBas (hasbl.
[IponykTuBHOCTh (poTOCHHTE3a. BiusHue paznuuHbIX (PAKTOPOB HA CKOPOCTh
¢dotocunTe3a. 3HaueHue (HOTOCHHTESA.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCHHTETHKOB: HUTPpUDHUIUPYFOIIHE
OakTepuu, *Keie300aKkTepuu, cepobaKkTepuu, BOAOPOJAHBIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHble opraHuzMbl. Buaesl Opokenus. [IpoaykTel OposkeHuss U HX
UCTIOJIb30BaHUE YENIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIuTeNn O0Ie3HEH.

AdpoOHBIE OpraHW3MBl. DTambl dHEpreTudeckoro oomena. [loAroToBUTETHHBIM
sTamn. ['mukonus — 6ecKUCIOpoAHOE paclIesIEHUE TITF0KO3bI.

buosiornueckoe OKHCIIEHHE, WIH KIETOYHOE [blxaHue. Poib MUTOXOHIpUU B
nporeccax ouonorunueckoro okucnenus. [{uknndyeckue peakimu. OKHUCIUTEIHHOE

dbochopunupoBanue. [IpenmymecTBa a3poOHOr0 MyTH OOMEHA BEIIECTB IEpe




aHa’poOHBIM. DPPEKTUBHOCTH IHEPTETHUECKOTO OOMEHA
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Peakuun wmatpuuyHOro cuHte3a. [IpMHIMI KOMIIJIEMEHTAPHOCTH B PEAKLHAX
MaTpUYHOro CUHTe3a. Peannzanus HaciaecTBEHHOM nHpopmanuu. I'eHeTnyeckuii
KO, ero cBoucrtBa. TpaHckpunumsa — matpuusblid cuHTe3 PHK. IlpmHnmmnsr
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJJIEIbHOCTh, ACUMMETPUYHOCTbD.
Tpancnsauus u e€ stanbl. Yuactue TpancnopTHeix PHK B Gmocunrtese Oenka.
VYcnoBust 6uocunHte3a Oenka. KomupoBanue amuHOKucior. Poinp pubocom B
OnocuHTe3e Oenka.

Opranuzaiys reHoma y npoKapuoT U 3yKapuoT. Perynsinus akTUBHOCTH T'€HOB Y
npokapuot. ['mmoresza omnepona (P. XKakob, K. Mano). Perymnsamus oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHblil roMeocTas.

Bupycbl — HekneTouHble (OpMbI KHU3HM U OOJMraTHele napasutbl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprOQaros.

BupycHble 3aboneBanusi 4enoBeka, kKHUBOTHbIX, pacteHuit. CIIN, COVID-19,

COMAJIBHBIC 1 MCINITMHCKHUC l'[pO6J'IeMBI

2.6

Knetounslii iukd, ero nepuos! U peryssmus. Uartepdasza u Muto3. Ocod6eHHOCTH
[poLeccoB, MpoTekaromux B uHTepdasze. [loAroroBka KIETKHM K JAEJEHUIO.
[IpecunTeTnyeckuii (MOCTMUTOTHUECKHUH ), CHHTETUHUECKUI U TTOCTCUHTETHUECKUI
(MpeMHUTOTUYECKHIA) TEPHOBI HHTEP(]A3HI.

Marpuunbii cunte3 JHK — pemnmukaums. I[lpunnunsr perukanuu  JIHK:
KOMIUIEMEHTAPHOCTb, IOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! u
TesoMepasa. XpPOMOCOMHBIH Ha0Op KIETKM — KapHOTHI. JIWIUIOMAHBIA U
rarmionIHeIi  Habopel XpoMocoM. ['omonorumynsie Xpomocombl. IlomoBwie
XPOMOCOMBI.

[enenne xnerku — Muto3. CTaguu MHUTO3a U IPOUCXOMSIINE B HUX IPOLIECCHI.
Tunsl Muto3a. Kapuokunes u nurokuHe3. buonornueckoe 3HayeHHE MMTO3a.
Perynsus MmutoTuueckoro nukia kietku. [Iporpammupyemast kinerouHnas rudesb
— aromnTo3.

@yHKIIMOHAIbHAsA TCHOMUKA

OpFaHI/I3M Kak OMOJIOTHYecKas CHCTeMa

3.1

OIHOKIIETOYHBIC, KOJIOHHAJIbHEIC, MHOTOKJICTOYHEIE OpraHu3Mbl u
MHOTOTKAHEBBIE OPTaHU3MBI.

@dopMbI pa3MHOXKEHHS OpraHU3MOB: Oecronoe (BKJIOYAs BEreTaTHBHOE) H
nmoysioBoe. Buubl  6ecrmosoro  pa3MHOXEHHS: IIOYKOBaHUE, CIOPYJISIHS,
¢bparmMeHTanys, KJIOHUPOBAHHE.

[TonoBoe pazmuHoxeHnue. [lonoBbie KiieTkH, win rametsl. Meito3. Ctaguu Meio3sa.

IToBenenne xpomocom B mero3e. Kpoccunrosep. buonornueckuii cMbIca Menosa




U TI0JI0BOTO Ipouecca. Melo3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
IIpenzaponpimeBoe pazsutue. ['ameroreHnes3 y >KUBOTHBIX. [10J0BBIE Kene3bl.
O0pa3oBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIE€TOK. OIUIONOTBOPEHHE U 3MOPUOHAIBHOE Pa3BUTHE KUBOTHBIX.
CrniocoObl OMI0/I0TBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
NunuBunyanpHOE pa3BuUTHE OpraHu3MoB (oHTOreHe3). Craauum 3MOpHoreHe3a
KUBOTHBIX (Ha mpuMepe JsarymkH). Jpo6nenue. Tunsl apodnenus. OcobeHHOCTH
IpoOJIeHNsT MJIEKOIUTAIOIMX. 3apOJIbIIIeBbIe JUCTKU (TacTpyJsus). 3aKiajaKa
OpPraHOB M TKaHEM M3 3apoJbIIIEBBIX JUCTKOB. B3aumMmHoe BiMsAHUE dYacTei
Pa3BUBAIOIIETOCS 3apojplia (IMOpHOHANBHAS WHAYKIMA). 3akiajka TUTaHa
CTPOCHHUSI >KMUBOTHOTO KaK pe3yNIbTaT MEPApXUUECKUX B3aMMOJCHUCTBUI T'CHOB.
Bnusnue Ha 5MOpHOHAIBHOE Pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPY:KAIOIIEH Cpebl.
Poct u pa3zsurtue xuBoTHbIX. [locTamMOpronansHbIil nepuoa. [Ipsimoe u HenpsMoe
pasButHe. Pa3Burue ¢ Meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOUYHBIX
KUBOTHBIX. bHonorndyeckoe 3HadyeHHWE TPSMOTO M HENPSMOTO Pa3BUTHS, HX
pacrpocTpaHeHHe B Ipupojae. TUIBI pOCTa )KUBOTHBIX. DaKTOPHI PETYJIISAIMU pOCTa
KUBOTHBIX U 4enoBeka. CTaguu MocTIMOPHOHAIBHOTO Pa3BUTHS Y JKUBOTHBIX U
yenoBeka. [leprnopl oHTOreHe3a uenoBexa.

PasmuHoxenne u pasButue pacteHmil. [amerodpur um crnopodur. Meiio3 B
KU3HEHHOM IMKie pacteHuil. OOpa3oBaHHe cCIOp B Ipolecce Meio3a.
['ametorenes y pacteHuil. OIUIONOTBOPEHHWE W Ppa3BUTHE PACTUTEIbHBIX
OopraHu3MoB. /[BoiiHOe OII0I0TBOpEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U

Pa3BUTHEC CCMCHU. MexaHnu3MbI peryjsinii OHTOrCHE3a y paCTeHI/Iﬁ 1 XKUBOTHBIX
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I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTHUA TCHCTHUKU KaK HAYKH. OCHOBHBIC T€HETHYECKHUE
IOHATUS W CHUMBOJBLL. ['OMOIOTHYHBIE XpOMOCOMBI, aJlJICJIbHBIC  I'CHBI,
AJIbTCPHATHBHBIC ITPU3HAKH, ,Z[OMI/IHaHTHLII\/'I u peHGCCI/IBHLIfl IMMPpU3HAK, TOMO3UI'0Ta,
rere€po3urora, 4YucTas JIHNHUA, FI/I6pI/I,I[I)I, T'CHOTHUII, (bCHOTI/IH. OCHOBHEBIE METOAbI

T'CHECTUKMU: FH6pHI{OJ’IOFH‘-I€CKHﬁ, III/ITOJ'IOFI/I‘-ICCKHIZ, MOHGKYJ'IHpHO-FeHeTI/I‘-IGCKI/If/'I

3.3

MounoruOpunnoe ckpemupanue. [lepsbiii 3axkon MeHenst — 3aK0H eIMHO00pa3us
ruOpu0B TEepBOro IMokojeHus. llpaBwio JOMuUHHpOBaHMA. BTOpoit 3akoH
MeHnnenss — 3akOH pacllelyieHus Mpu3HakoB. LluTonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIuBaHusl. [ nore3a 4uCTOTHI raMeT.

AHanuzupytolee ckpenuBaHue. IIpomMexXyTOuHBI XapakTep HaclleJOBaHMUS.
Paciennenue npu3HakoB IIPU HEMIOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpenuBanue. TpeTuil 3akoH MeHens — 3aKOH HE3aBHCHMOTO
HacleloBaHWsl ~ NpuU3HaKkoB.  llurosmormyeckue  OCHOBBI ~ AMTHMOPHIHOIO
CKpEIIVBaHMSL.

CuernnienHoe HacnenoBaHue mnpusHakoB. Pab6otelr T. Moprana. CreruieHHOe




HACJIEIOBAHUE TE€HOB, HAPYLICHUE CUEIUICHUS MEXAY reHamMu. XpOMOCOMHas
TEOpHUs HACJIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXaHH3M OIIPEACIICHHs IoJIa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIli U T€TEPOraMeTHBIM MoJ. I'eHeTnyeckas
CTPYKTYypa IOJIOBBIX XpoMOcOoM. HaciietoBaHnue npru3HaKkoB, CLETUIEHHBIX C IT0JIOM.
I'enoTun kak uenoctHas cucrema. llnedoTponusi — MHOKECTBEHHOE IEHCTBUE
reda. MHOXXECTBEHHBINM aiuiIenn3M. BjzanMoaelcTBHe HeaNIETbHBIX TEHOB.

KomniemenrapHocts. Onucras. [lomumepus

3.4

BzaumoneiicTBre reHOTHIIA M Cpeibl Tipu (opMupoBanuy heHoTHna. M3MeHUYMBOCTh
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE NPU3HAKU. BUIbI N3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHA.

MonudukanonHas  U3MEHUMBOCTb. Pomb  cpeasl B (opMHUpOBaHHH
MoAr(UKAMOHHOW n3MeHInBoCTH. HopMa peakumn pu3Haka. BapuarmoHHbIH psig
u BapuanuoHHas kpuBas (B. Woranncen). CaoiicTBa MOAU(DUKAIIMOHHON
W3MEHUYUBOCTH.

I'enoTunuueckast "3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKON N3MEHUYMBOCTH. Bribl
reHOTUIIMYECKON N3MEHUYMBOCTH: KOMOWHATUBHAs, MyTallUOHHAs!.
KomOuHaTuBHass W3MEHYMBOCTh. Meil03 M TOJIOBOM IMpolecc — OCHOBa
KOMOHWHATHUBHON M3MEHUMBOCTU. POJIb KOMOMHATHBHOM U3MEHYMBOCTH B CO3JIaHUU
FeHEeTHUYECKOT0 pa3HO00pa3us B Ipe/iesiax OJHOTO BUA.

MyTanuoHHast U3MEHYMBOCTb. BUbI MyTalMii: TeHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbIE U WHAYLHMPOBAHHbIE MYTalMH. SIepHBIE U IUTOILIa3MaTHUYECKUE
MyTaiuu. CoMaTHUECKUE U MOJIOBbIe MyTaluu. [I[pHunHbl BO3HUKHOBEHHS My TaLIUH.
MyTareHs! U UX BIMSIHAE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAaIlMOHHOTO MpoIiecca.
3aK0oH rOMOJIOTUYECKHX PSAZIOB B HacsencTBeHHoU n3MenunBocty (H.U. BaBunos).

BHCHHCpHaH M3MCHYHMBOCTD N HACJICACTBCHHOCTDb

3.5

Kapuotun uenoseka. MexayHaponHas mporpaMma MCCIEIOBaHUS TE€HOMaA
yesnoBeka. MeToabpl  M3y4yeHHs TEHETUKM  4YeJIOBEKAa: IeHEeaJlOTrMYeCKUM,
OJIM3HELIOBLIH, [IUTOreHETHYECKUH, MOMYJISIMOHHO-CTAaTUCTUYECKU,
MOJICKYJISIPHO-T€HETUUECKHIA. CoBpeMeHHOE ompeJieJIeHue TCHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIUPOBAHUE, B TOM YHUCJE C IMOMOIIbIO
[TIP-ananu3a. HacrnencTeeHHbIe 3a001eBaHNs YeIoBeKa. | eHHbIE M1 XPOMOCOMHBIC
Oone3Hn uyesnoBeka. bBoOJe3HM ¢ HacIeACTBEHHON MPEIPacIoIOKEHHOCTHIO.
3HavYeHHEe MEIUIIMHCKOW T€HETUKU B NIPEIOTBPAIICHUHN U JICUCHUH T€HETUYECKUX

3a001eBanui yenoBeka. CTBOJIOBBIE KIIETKU

3.6

JloMecTukanys u cenekuus. 3apokIeHUE CEIEKIMU U fomecTukanuu. Yuenue H..
BaBuioBa o 1eHTpax NPOUCXOXKICHUS M MHOrooOpa3us KyJbTYPHBIX PacTEHHH.

Ponb cenexiuu B cCO3AaHUM COPTOB PACTEHUH U MOPOJT )KUBOTHBIX. CopT, Opo/a,




mTamMM. 3aKOH TOMOJIOTMUECKHUX PsIIOB B HACIEACTBEHHOM m3meHunBocTH H.U.
BasuiioBa, ero 3HaueHue i CEIEKIIMOHHON pabOTHI.

Metoabl ceneKUMOHHOW paboThl. VcKyccTBEHHbBI OTOOp: MaccoBbl U
VHJMBH1yaJIbHBIMN. Jramsl KOMOWHAIIMOHHON CCJICKIIUH. Ucnertanue
npousBoguTeNneil mo moTtoMcTBy. OTOOp MO TEHOTUITY C MOMOIIBIO OIIEHKH
(heHOTHTIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ rmoMoIbio aHaitu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MEeTOJ CEJIEKITMOHHON padoThl. PagnanimoHHsIi u
XUMHUYECKUI MyTareHe3 Kak ICTOYHUK MYTaIliid Y KyJIbTYpPHBIX (hOpPM OpPraHU3MOB.
Hcnonp30BaHre TeHOMHOTO PEIaKTUPOBAHUS U METO10B pekoMOuHaHTHBIX JJTHK
JUIS1 TIOJTyYEeHMSI ICXOJHOTO MaTepHalia Juisl CEJIEKIUH.

[Tonyuyenne nonumuionaos. BuyTpusunoBas rudpuausanus. binskopoacTBeHHOE
CKpeIIMBaHue, WK HHOpUAUHT. HepoIcTBEHHOE CKpeUTUBAaHUE, WU Ay TOPHIHT.
I'erepozuc u ero npuuunskl. Mcnons3oBanue rerepo3uca B cenekuuu. OtnanéHHas
rubpuam3anus. [Ipeogonenue Oecruioaus MEKBHIOBBIX THOpUIOB. JloCTrkeHUst

CEJIEKLIUY PACTEHUN U dKUBOTHBIX

3.7

OOBEKTHI, HCTIOIB3YEMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIC M TKAHEBBIE KYJIBTYPHI,
MUKPOOPTaHU3MBI, HMX XapaKTepUCTUKA. TpajuIIMOHHAsT OUOTEXHOJIOTHS:
xJe0oneyeHne,  MOJyYeHHE  KHCIOMOJOYHBIX  NPOAYKTOB,  BUHOJEIHE.
Mukpob6uosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJOTHUECKUX TEXHOJIOTHH.
[IpousBoacTBo  Oenka, aMUHOKHCIOT U BUTaMUHOB.  MckyccTBeHHOE
OIUIOAOTBOPEHUE. PEKOHCTPYKIMS AULIEKIIETOK U KJIOHUPOBAHKE KUBOTHBIX. MeToz
TpaHCIUIAaHTAIUU SAEP KIETOK.

XpoMOCOMHasi M TeHHas WHXeHepus. VICKyCCTBEHHbI CHHTE3 T€Ha U
KoHCTpyHpoBanue pexkomOuHaHTHRIX JIHK. JlocTmkeHnus W TEpCIEKTUBHI
XpOMOCOMHOW M T€HHOM WH)KEHEpUH. MeIuuuHcKue OHOTEXHOJIOTHH.

Hcnonp30BaHHE CTBOJIOBBIX KIETOK

Cucrema n MHOFOO6paSI/Ie OpPraHn4eCKOIro Mmupa

4.1

buonornueckoe  paszHooOpasue OpraHU3MOB. CoBpemMeHHast cucTeMa
opranuyeckoro wmupa. IlpuHiunel kinaccudukanuu opraHu3mMoB. (OCHOBHBIE
CHCTEMAaTUYECKHE TPYIIBI OPTaHU3MOB.

Oco0OeHHOCTH CTPOCHHS M KHU3HEACSITEILHOCTH OJHOKIIETOUHBIX OPraHU3MOB.
bakTepuu, apxeu, OJHOKIETOYHBIE TPUOBI, OAHOKIECTOYHBIC BOJIOPOCIH, JPYTUE
npotucthl. KojoHHaNbHBIE OpraHu3Mbl. JIBHKEHNE OTHOKJICTOYHBIX OPTraHU3MOB:
amME0omTHOE, KTYTUKOBOE, PECHUYHOE. 3allUTa y OJHOKJIECTOYHBIX OPTaHU3MOB.

PaznpaxuMocTh y OJTHOKJIIETOUHBIX OPraHU3MOB. TaKCHUCHI

4.2

MHOrokJeTouHble pacTeHus. B3anMocCBs3b 4acTel MHOTOKJIETOYHOTO OpraHU3Ma.
TkaHu, opraHbl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOTO Opranu3mMa. OpraHusm Kak

enuHoe nenoe. Tkanu paCTCHHﬁ. Turmbr PACTHUTCIIbHBIX TKaHEH: o6pa3013aTeana${,




IMMOKpOBHAsA, IMMPOBOJAIIAA, OCHOBHAA, MCXAHUYCCKAA. OcoOeHHOCTH CTpOCHMUA,

GYHKIUI U pacronoKeHHs TKaHEeH B OpraHax pacTeHui
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BererartuBHble U TeHEpaTUBHBIE OpraHbl pacTeHU. OYHKIUHA OPraHOB U CUCTEM
opradoB. Kapkac pacrenuil. J|BUkeHME MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llormomieHue BOJBI, YTIJIEKUCIONO Tra3a W MUHEPAIBHBIX BEIIECTB
pactenusmu. Jlpixanue pactenuid. Juddys3us ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpaHcnopTHbIE CUCTEMBI pacTeHUW. Breinenenwe y pacteHuid. 3ammura y
MHOTOKJIETOUHBIX pacTeHuid. Kytwmkyma. CpeacTBa MmMacCUBHOM M XUMHUYECKOH
3amuThl. OUTOHIIU B

PazapaxxuMocTh U peryssiiius y Opranu3mMoB. Pa3apakuMocTb W peryssius y

MHOT'OKJIECTOYHBIX paCTeHI/II\/'I. PocToBEIe BemecTBa 1 UX 3HAUCHHUE

4.5

MHOroKIIeTOUHbIE  KMBOTHbIE.  B3anMOCBS3b  4acTe€il  MHOTI'OKJIETOYHOTO
opraHu3ma. TKaHI/I, OpraHbl U CUCTEMbI OPraHOB MHOI'OKJIETOYHOI'O OpraHu3Ma.
OpranusMm kak enuHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U YeJIOBEKa. THIIbI
JKUBOTHBIX TKaHEH: SIHTENHAIbHAsA, COCIAMHUTEIbHAs, MBbIIICYHAs, HEPBHAs.
OcoOeHHOCTH CTPOCHUSA, PYHKIIMIA M PACTIONOKEHHSI TKAaHEH B OpraHax »KUBOTHBIX

" 4YCJIOBCKa

4.6

Oprassl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMK OPraHOB M CUCTEM OPraHOB.
Omnopa Ttenma opranu3mMoB. CKeneThl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblli 1 BHYTpeHHMI ckeneT. CTpOE€HUE M TUIBI COEAMHEHUs
KOCTEH.

JIBU)KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX. Ilurtanme »xuBoTHbIX. IluTanue
MIO3BOHOYHBIX KMBOTHBIX. JlbIxaHue XUBOTHBIX. KoxkHoe npixanue. XKabepHoe u
JIEFOYHOE JIbIXaHUE.

JIpIXaHWe TMO3BOHOYHBIX XUBOTHBIX. OJBOJIOLHMOHHOE YCJIOKHEHHE CTPOEHUS
JErKUX MO3BOHOYHBIX XUBOTHBIX. J[pIXaTellbHAsI CHUCTEMa 4eloBeKa. MexaHu3m
BEHTWIIIMM JIETKUX Yy NTUIl W MIEKONUTAOUMX. TpaHCHOPT BELIECTB Y
opranu3MoB. TpaHcmopT BemecTB y XUBOTHbIX. KpoBeHocHas cucrema u eé
opranbl.  KpoBeHocHass ~ cuctemMa  TIO3BOHOYHBIX  JKMBOTHbIX.  Kpyru
KpOBOOOpalieHHs.. OBOJIOIMOHHBIE  YCIOKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX >KMBOTHBIX. Bblienenue y opraHuzMoB. Bwiienenue y
*KUBOTHBIX. COKpaTUTENbHbIE BaKyonH. Opransl BoleneHus. CBs3b NOJIOCTHU Tela
C KPOBEHOCHOM M BBIICIUTEIBHON cUcTeMaMu. BplfeneHre y M03BOHOYHBIX
’KUBOTHBIX. 3alIUTa Y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI U X IPOU3BOIHBIE.
Pa3npaxxuMocTh 1 peryisuus y opranuzMoB. Pa3apakuMocTh y OJHOKJIETOUHBIX
opranu3moB. Takcuchl. Pa3gpaxumocTs W peryiasinus y MHOTIOKJIETOUHBIX
pacTeHuil. PocToBbI€ BelllecTBa U UX 3HAYEHUE.

HepBHas cuctema u pediiekTopHass perysiiusi Y MHOTOKJIETOYHBIX JKUBOTHBIX.




HepBhas cucreMa u €€ oT€mbl. DBOIIOLMOHHOE YCI0XHEHUE CTPOEHUS HEPBHOMI
CUCTEMBI y KUBOTHBIX.

Pa3zpaborka anroputMoB U mporpamm uis 3¢pGEeKTUBHON (PYHKIIMOHAIBHON
aHHOTalUU T€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, MeTab0JI0MOB

MHUKPOOPraHu3mMoB, paCTeHHﬁ, JKMBOTHBIX M YCJIOBCKA

Opranusm 4enoBeKa U €ro 3/10pOBbE

5.1

Oprassl 1 cucTeEMBl OPraHoB yenaoBeka. OTAensl TOJIOBHOTO MO3ra MO3BOHOUYHBIX
KUBOTHBIX. Pednekc u peduiekropHas ayra. besycioBHbie 1 ycioBHBIE pedIIeKCHI.
['ymopanbHast perynsuus W SHIOKpPUHHAs CHCTEMa >KMBOTHBIX M YeJIOBEKa.
JKenespl HHIOKPUHHONM CHCTEMBI M HX TOPMOHBI. JlelicTBUE TOpPMOHOB.
B3aumocBsi3p HEpBHOM W 3HIOKPUHHOHN cucTeM. [umortamamo-runoduzapHas

cucreMa. Pednekc u pedexropnas nyra. besyciioBHbie U yCI0BHBIE PEdIICKCHI
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3amuTa opranu3zMa ot O6onesneil. UMMyHHas cuctema venoBeka. KiieTouHslil u
TYMOpPANbHBI HWMMYHHUTET. Bpoxn€HHblM, npuoOpeTéHHbIN crneunduyueckuit
UMMyHUTET. Teopust  KIOHaJIbHO-ceNEeKTUBHOrO uMmyHurtera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocmanutensHble OTBETHl OpPraHu3MoB. Pomb

BpO)KI[éHHOFO HMMYHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JIeBaHUH
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KpoBeHnocHast cuctema u e€ opranbl. Cep/ie, KPOBEHOCHBIE COCYIbl U KPOBb.

Kpyru kpoBooOpamienus. Pabora cepana u e€ perymnsmus
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Hpixanne uenoseka. Juddysus ra3oB uepes MOBEPXHOCTh KIETKH. JpIxaTenbHast
CHUCTEMA YCJIOBCKA. HBIX&TGJ'ILH&?I IOBCPXHOCTh. PCFy.]'I?IIII/ISI JAbIXaHUS.

JlpIxarenbHbIe 00bEMBI

5.5

[TumeBapurenbHas cuctema denoBeka. OTHenbl NMUIIEBAPUTEIBLHOTO TPAKTA.
IInmeBapurenbHble  Keyle3bl.  BHYTpPUIIONOCTHOE UM BHYTPUKIIETOYHOE

MMUIICBApPCHUC

5.6

IToxkpoBel M ux npousBoxaHble. Opranbl BbaeneHus. llouku. Crpoenue u
¢dbyHKuIHOHMpOBaHUE He(ppoHa. PUIBTpaIUs, CEKpeLrs 1 00paTHOE BCAChIBAHUE

KaK MEXaHU3MBbI pa6OTBI OpraHoOB BBIACJICHHA. O6pa30BaHHe MOYH Yy 4YCJIOBCKa

5.7

I[BI/I)KCHI/IG yenoBeKa: MbIieuHas cucrema. CKeJIeTHBIE MBIIINOBI U HUX pa60Ta.

CTpoeHue U TUIIBI COETUHEHUST KOCTEH

Teopus 3Bomtonuu. Pa3sutre xu3Hu Ha 3emiie

6.1

OpomtonmonHas Teopus Y. Jlapsuna. [Ipeanocsuiky BO3HUKHOBEHUS TapBUHU3MA.
JKusHb u Hay4dHas nearenbHOCTh Y. JlapBuHa.

JBwxymue cuibl 3Bosonud BUaoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTb
pasMHOXKEHHs OpPraHM3MOB, HACJIEICTBEHHAas M3MEHYMBOCTb, Ooppba 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoir Teopuu 3Boitonuu (CTI). HeiirpanbHas teopus




9BOJJIIOIIMH. COBpeMeHHaﬂ OBOJJIOIIMOHHAaA Ouosiorus. 3HauCHUE 3BOJIFOITUOHHOM

TeopuH B (GOPMUPOBAHNH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa

6.2

[Tomynsimust kak »leMeHTapHas enuHuna sBoitonud. CoOBpeMEHHBbIE METOJbI
OLICHKM T'€HETHMYECKOTO pa3HOoOOpasusi U CTPYKTyphl mnomyssiiuil. M3menenue
reHoQOHAa TOIMYJSIUH KaK JJIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro paBHoBecus Jx. Xapau, B. BaiinGepra.

DnemeHTapHbIe (PAaKTOPHI (IBUKYIIUE CUITBI) DBOTIONUU. MyTallMOHHBIH MTPOILECC.
KomOuHaTtuBHas n3MeHYMBOCTh. Jlpeiid TeHOB — ciydyallHbIE HEHANpaBJICHHBIE
W3MEHEHHs 4YacTOT ajuienei B momyssinusax. Dddekr ocHoBarens. Murparum.
W3onsuus momynsauuii: reorpaguyeckas (IMPOCTPaHCTBEHHAs), OHOJIOTHYecKast
(penpoyKTHBHA ).

EctectBennblii oTOOp — HampaBistomui — ¢aktop 3Bomounu. Dopmbl
€CTeCTBEHHOTO  OTOOpa:  JBWKYIIMH, CTAaOMIM3UPYIOMIUH, pa3pbIBAIOMINN
(mu3pyntuBHbi). [TonoBoit oTOOD.

[TpucnocoOaeHHOCT, ~ OPraHM3MOB  Kak  pe3yJdbTaT  MHKPOAIBOJIOLUU.
Bo3HukHOBeHHEe  mpuUclOCOONEHMH y  OpraHu3MoB.  ApoMopdo3bl U
uavoagantauuu. [Ipumeps! npucnocoOyiieHuil y opranu3smoB. OTHOCUTENBHOCTh
PUCIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykrypa. BumooOpazoBaHue Kak pe3ysbTar
MUKpOdBOMIONMU. M3omsuus — kiodeBoid gaktop BuaooOpazoBanus. [lytu u
CrocoObl BHUJI000pa30BaHHUS: AJUTOTIATPUIECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMUYECKOE),  «MTHOBEHHOE»  (IIOJIMILUIOMIU3AINS,
ruOpuanzanus). JIuTeIbHOCTh BOTIOIMOHHBIX TPOLECCOB.

Mexanu3mbl opMUpPOBaHUS OMOJIOTHYECKOTO pa3HOOOpas3usl.

Posib 3BOMIOLMOHHON OMONOTMU B Pa3pabOTKE HAyYHBIX METO/0B COXpPAaHEHUS
OoropazHooOpazusi. MUKpPOIBONIONUS U KOIBOJIOIMS TMAPA3UTOB M HMX XO35CB.
Mexanu3mbl popMHpPOBaHUS yCTONYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHObI

Cc Hell

6.3

Metoapl M3ydeHHs MakpodBOMOUWH. [lameoHTONMOrMYeckne MEeTOAbl M3Y4YEeHUS
sBomronn. [lepexomnbie GOpMbI U PUIOTEHETUIECKHE PSIBI OPTAaHU3MOB.
buoreorpaduueckue Meronpl uzyueHus Bostonuu. CpaBHeHUe (IOpHI U GayHbI
MaTEepUKOB U OCTpoBOB. buoreorpapuueckue odnactu 3emnu. Buas-snaemMuku u
PEJHKTHI.

OMOpPHOJIOTMYECKHE U CPAaBHUTEIBHO-MOP(POJOTUYECKUE METOAbl U3YUYEHUS
HBOMIONMH. [ eHeTHUecKne MEXaHU3MBbl SBOJIIOLMU OHTOTeHe3a M TOSBJICHHUS
HBOJIIOLIMOHHBIX ~ HOBHIECTB. [ 'OMOJIOTMYHBIE ¥  AHAJIOTHYHBIE  OpPTaHBL
PynumentapHble  oprambl ¥ aTaBU3MBL.  MOJEKYJISIPHO-TE€HETHYECKHE,

OMOXMMHYECKHE n MaAaTEMATHYCCKHUEC MCTOJBbI N3YyUCHUA OBOJIFOIIMH.




['omonoruynsie reHbl. COBpeMEHHBIE METOAbl MOCTPOSHUSI (PUIOTCHETUIECKUX
JICPEBHEB.

XpOMOCOMHI)IG MyTalyu U 5BOJIONUA TCHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBmiIa) HBOMIOIMK. HeoOpaTUMOCTh IBOJIOIHH.

AnanrtuBHas paguanus. HepaBHOMEpHOCTH TEMIIOB IBOJIIOIIUN

6.4

Hayunble runoTe3sl IPOUCXOKIACHHUS )KU3HU Ha 3emiie. AOUOreHes U MaHCTIePMHUSL.
JloHay4HbIe TPEICTABICHUA O 3apOKICHHUM >KU3HM (KpeanuoHusMm). ['mmoresa
MOCTOSIHHOTO CaMO3apOsKJICHHS KU3HU U €€ orpoBepxkeHue onsitamu O. Penu, JI.
Cnannannanuy, JI. [Tacrepa. [IpoucxoxacHue KU3HU U aCTPOOHOIIOTHS.
OcHOBHBIE JTambl HEOpraHW4eckou sBomtonuu. llnanerapnas (reonormueckas)
ABOJIIOLIMA. XUMHUUECKast HBOJIIOLMS. AOMOT€HHBII CUHTE3 OPraHUYECKUX BEIIECTB
n3 Heopranndeckux. Oneir C. Mumiepa u I'. FOpu. O6pa3oBanue noaumMepoB u3
MoHoMepoB. KoanepBatHast rumnote3a A.M. Omnapuna, rumnore3a HNEPBUYHOTO
oynbona [x. Xonaeitna, renetnueckas runote3a . Ménnepa. Pubo3umsr (T. Uek)
u rtunoresa «mvupa PHK» V. T'unGepra. ®opmupoBanwe wmeMOpaH U
BO3HUKHOBEHHUE POTOKJIETKH.

Hctopus 3emnun u MeToapl €€ usyudeHus. MckomnaeMmbple OpraHM4E€CKHE OCTATKH.
I'eoxpononorus u e€ meroapl. OTHOCUTENbHAS U A0COTIOTHAS T€OXPOHOJOTHS.
['eoxpoHoOnOrnyecKkas mkana: 30Hbl, Ipbl, HIEPHUOJBI, SITOXH.

Hauanbnbie 3Tansl opranndyeckoi 3Boouuu. [losBieHne M 3BOIIOLMS MEPBBIX
KJIETOK. OBOJIOIUS MeTabonu3Ma. BO3HMKHOBEHHE TMEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHAJIOT MEePBbIX Ha 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokapuoOThl U 3yKapUOTHI.

[TpoucxoxaeHue sykapuoT (CUMOMOreHe3). OBOJIIOLUMOHHOE MPOUCXO0XKIECHUE
BUpYcOB. IIponcxokJeHHNE MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX T'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OCHOBHBIE JTambl ABOJIONMHM BBICIIUX pacTeHnid. OCHOBHBIE apoMOop(hO3bl
pactenui. Bpixon pacrenmii Ha cyury. IlosBneHue CHopoBBIX pacTeHUN U
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpoucxokieHue IBETKOBBIX
pacTeHuH.

OcHOBHBIE JTambl H3BOJIOLUUU SKUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. IlepBrie XoproBbIe KUBOTHBIE. JKU3HB B BOJIE. DBOJIOLNS TO3BOHOYHBIX.
[Tpoucxoxnenue ampubdbuii U pentunuil. [IpoucxoxxaeHre MIEKONMUTAIONUX U
ntull. [lpunnun xmroueBoro apomopdosza. OcBoeHHe O€CO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HU Ha 3eMJie 10 ApaM U NEepHoJaM: apXei, MpOoTEepo30H, MAIE030H,
Me3030H, KaifHo30M. OOmas XapakTepuCTHKa KIMMaTta M TI'eOJOTMYECKUX

nporieccoB. [TosiBJIeHHE U paciBET XapaKTePHBIX OPraHU3MOB. YTIIe00pa3oBaHuUE:




€ro yCJIOBHA U BIIMAHUC HA ra30BBIA COCTaB aTMOC(bepLI.
MaccoBbie BBIMUPpAHHUA — O3KOJOI'MYCCKHUE KPHU3UCHI IHPOILIOTO. HpI/I‘-II/IHBI u
CIICACTBHUA MAaCCOBBIX BLIMHpaHHfI. COBpeMeHHHﬁ 3KOJOTHYE€CKHMN KpHu3uc, €ro

0COOEHHOCTH

6.5

Pazpgensr w 3amaum  anTpomosiorud. Metonel  anTpornosiorud. CTaHOBJIEHUE
MIPEACTABICHUI O MPOUCXOXKACHUH ueoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.
CxoncTBO uyenoBeka C KUBOTHBIMH. CHCTEMAaTHUECKOE TMOJIOKEHHE YeJIOBEKa.
CBunerenbcTBa  CXOJICTBA  YEJNOBEKA C  JKUBOTHBIMHU:  CPAaBHUTENBHO-
MOp(OJIOTHIECKHE, SMOPUOJIOTHUECKUE, (U3HOITOTO-OMOXUMHIYCCKHE,
noBeaeH4Yeckrue. OTau4us 4elioBeKa OT )KUBOTHBIX. [IpAMOX0KI€HNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOMN
CUCTEMBI.

JBrmxkymme cuinbl ((aKTOpbl) aHTPOIOTEHEe3a: OMOJOTHYECKHUE, COIMAIBHBIC.
CooTHoleHrne OMOIOTHYECKUX M COITMAIBHBIX (DaKTOPOB B aHTPOIOTEHESE.
OcHOBHBIE CTaJAMM AHTPOIIOT€HE3a. ABCTPATIONUTEKN — ABYHOTHE MPEAKH JIOCH.
UYenoBek yMernblid, IepBbI€ U3TOTOBICHUS OpYAUi Tpyaa. YenoBek mpsAMOXOA I
U TIEPBBIA BBIXOA Jronel 3a mpenensl Adpuku. YemoBek reinenbOeprekuii —
o0l mpeoK HeaHAEePTAIbCKOrO YelIOoBeKa M 4YellOBeKa pa3yMHOro. YemoBek
HEaHJEePTAIbCKUM KaK BHJ JIIOJEH XOJOAHOTO Kiumara. YenoBek pa3yMHbIN
COBPEMEHHOTO THIMA, JEHUCOBCKHI YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu AQpukm.

DOBOJIOIUS COBPEMEHHOTO 4YeJoBeKa. ECTeCTBEHHBI OTOOpP B MOMYJSIHAX
yenoBeka. MyTalMoHHBIN Tpouecc U nonuMopdusm. IlomynsiirioHHBIE BOJHBL,
npeitd reHoB, Murpanus u «3(GQPexT ocHOBATENSN» B MOMYJISAIUSIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckne pacel. [lonstue o pace. bonpmme pacel:  eBporeougHas
(eBpaswmiickasi), aBCTpaJlo-HETpPOUIHAs  (9KBaTOpHalbHAs),  MOHTOJOUTHAS
(asmaTcko-aMepuKaHCKas). Bpemst U myTH paccelneHus 4eloBeKa I0 IUIaHEeTe.
EnunctBo  uyenoBeueckux pac. HayuHas  HECOCTOSITENBHOCTH — pacu3Ma.
[Tprcnoco0IeHHOCTh YeNlOBEeKa K pa3HbIM YCIOBHSM OKPYXAIOIICH Cpebl.
Bnusinue reorpaduueckoit cpeapl U apeiida TeHOB Ha MOPQOIOTHIO U

¢buznoNoruIo YenoBeka

DKOCHUCTEMEI U MpUCymurue MM 3aKOHOMEPHOCTU

7.1

Paznenbr u 3amaun sxonoruu. CBsi3b HKOJIOTHH C IPYTUMH HAyKaMHU.
Metoapl skonoruu. IlonmeBbie HaOMOACHHUS. ODKCIEPUMEHTHI B DKOJIOTHH:
NpUpPOJIHbIE W JiabopaTopHble. MozenupoBaHue B 3KOJOTUU. MOHHUTOPHHT

OKPY’KaIOIIECH Cpe/Ibl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2

Dxosiorudeckue (GakTopsl M 3aKOHOMEpPHOCTH WX neictBus. Kiaccubukamms




HKOJIOTHUECKUX (PaKTOPOB: aOMOTHUYECKUE, ONOTHYECKHE, aHTporioreHHsie. O0mue
3aKOHOMEPHOCTH JIeiicTBUs 3Konorndeckux (akropos. IIpaBmio munumyma (K.
[mnpenrens, 0. JInbux). TonepanTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnueckue (akropel. CBeT Kak sKkojoruueckuil (akrop. [leiicTBue pa3zHbix
YYacTKOB COJTHEUHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTMUECKUE IPYTIIbl pACTEHUI
¥ )KMBOTHBIX 110 OTHOIICHHUIO K cBeTy. CHrHasIbHas poiib cBeTa. DoTomneproansm.
Temmepatypa Kak »dKoJoruueckuii Qaxrtop. JlelicTBHe TemmepaTypbl Ha
opranusMsl. [TodKkuIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTraHU3MBbI.

Bnaxxnocte Kak 9komormdeckwid ¢axrtop. IlpucnocoOmenust pacteHuil K
noJ/iep)KaHuio BoAHOro Oananca. Knaccugukanus pacTeHHil M0 OTHOIIECHHIO K
BoJie. [Iprcnoco6nenust JKUBOTHBIX K U3MEHEHHUIO BOJHOTO peXXHUMa.

Cpenpl oOuTaHMS OPraHU3MOB: BOJHAsA, HA3€MHO-BO3IYIIHAs, IOYBCHHAs,
ryOMHHAs  TOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas. (DH3HKO-XHUMHUYECKHE
0COOEHHOCTH cpefl OOMTaHus OpraHu3MoB. llpucmocoGneHuss OpraHu3MoB K
JKU3HU B pa3HbIX cpeaax.

buonornueckue putmsl. BHemnue u BHyTpeHHHE pUTMblL. CyTOYHbBIE U TOJUYHBIE
putMmebl. [Iprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHMA
KHU3HH.

Kuznenusie Gopmbl opranu3moB. [lonstue o xu3HeHHOU ¢opme. Ku3zHeHHbIE
bopMBI pacTeHHIA: JEpPEBbS, KYyCTApPHUKH, KYCTApPHWUYKH, MHOTOJICTHHUE TPaBBI,
onHOJIeTHHE TpaBbl. JKu3HEeHHBIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, TEOOMOHTHI,
a’poOHOHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a KHU3HH.

buotnyeckue Qaxrtopbl. Buabl OMoTHYECKMX B3aMMOJAEHCTBHM: KOHKYpPEHIUS,
XHUITHUYECTBO, cCMMOMO03 U ero (opmel. [lapazutusm, koomepamus, MyTyau3Mm,
KOMMEHCAJIN3M (KBapTHPAHTCTBO, HaXJIEOHMYECTBO). Herpoduueckue
B3aWMOJieicTBUs  (Tommueckue, (Gopuueckue, ¢abpudeckue). 3HAUCHUE
OMOTHYECKMX B3aUMOJEHCTBUN ISl CYyIIECTBOBAHUS OPraHU3MOB B Cpejie

oOurtanus. [IpUHIUI KOHKYPEHTHOTO UCKITIOYEHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKU momysauuu. Ilomynsanus kak Ouonormyeckas
cucrteMa. Posb HEOTHOPOAHOCTU Cpeibl, PU3HUECKUX 0aphepoB U OCOOEHHOCTEH
Ouosoruu BUIOB B (pOPMUPOBAHUH IPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIIHMA.
OcHOBHBIE TIOKA3aTEJIM MOIMYJSIMM: YUCIEHHOCTb, IUIOTHOCTb, BO3pACTHAas U
I10JIOBAs CTPYKTYPa, POKI1a€MOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTD, MUTPALU.
Okojoryyeckass CTpykTypa mnomyiasauud. OIeHKa YHUCICHHOCTH TOIMYJIALUU.
JlnHaMuKa NOMyJsAMUA U €€ peryJisanus. bUOTHYEeCKUH MOTEHUMaN IOIIYJIALUN.
MogenupoBanue JUHaMUKY Oy UK. KpuBble pocTa YMCIEHHOCTH MOIYJIALIUY.

KpuBble BpDKMBaHUA. Perynsiiusi 4MCIEHHOCTH MOMYJSALUUN: poiib (DaKTOpOB,




3aBUCAIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKUE CTPATErnu BUIOB (1-
u K-ctparerun).

[TonsiTue 06 sxonornyeckoil Huie Buaa. Mecroodburanue. MHoromepHas Mojiesb
skosnormyeckod Humum Jx.JM. XarumHcona. Pa3mepbl 5KOJIOTMYECKOM HHIIU.
[ToreHnnanpHas ¥ peain30BaHHAs HUILIH.

Bup kak cuctema nomyssinuii. Apeasibl BU10B. BUbl 1 UX KU3HEHHBIE CTPATErUH.
3aKOHOMEPHOCTH NOBEJIEHUS U MUIPALMN KUBOTHBIX. buosornyeckue MHBa3uu

4y>KEpPOJHBIX BUJIOB

7.4

CoobOmectBa opranu3MoB. buorneno3 u ero crpykrypa. CBs3um MexmIy
OpraHu3Mamu B OHOIIeHO3e. DKocucTeMa Kak oTkpeITas cuctema (A./x. Tencnn).
@OyHKIMOHANBHBIE OJIOKM OPraHU3MOB B 3KOCUCTEME: POAYLIEHThI, KOHCYMEHTHI,
penyueHtel. Tpodudeckue ypoBHU. Tpodudeckue 1enu u ceTu. AOHOTHYECKHE
6soku 3xocucteM. [louBsl U Kbl B 3kocucTeMax. KpyroBopor BeliecTs U MOTOK
SHEPIUH B SKOCUCTEME.

OcHOBHbIE MOKa3aTeau 3KocucTeMbl. bruomacca u mpoaykuusi. DKOJIOrH4YecKue
UpPaMU/Ibl Yucell, 0MOMacChl U SHEPIHH.

HanpagneHnHsle 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccud. [lepBuUUHbIC U
BTOPUYHBIE CYKLECCHMM M UX TPUYMHBL. AHTPOINOTCHHBIE BO3JEHCTBHS Ha
cykueccun. KnnmakcHoe cooOmectBo. buopasnooOpasue 1 mojHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTONYHUBOCTH COOOIIECTB.

[IpupoaHble 3KOCHCTEMBL. AHTPOIIOTE€HHBIE 3KOCHUCTEMBI. ATpO3KOCHCTEMA.
ArporuieHo3. Pa3nuuus Mexy aHTPOIIOT€HHBIMH U IPUPOAHBIMHU SKOCUCTEMAMHU.
VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opozackas diopa u
(dayna. CuHaHTpOTM3aUsI TOPOACKOH (ayHbl. brosornueckoe n X03sHUCTBEHHOE
3HAYEHHE arpOd3KOCUCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJACHCTBUI OpraHU3MOB B 3KOCHCTEMAX.

IlepeHoc sHEPTrUU U BELIECTB MEKIY CMEKHBIMU 3KOCUCTEMaMH. Y CTOIHUNBOCTh
OpPraHu3MOB, TMOMYJSIIMA M D3KOCUCTEM B YCIOBHUAX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3/ICUCTBUI

7.5

buocpepa — oOmemnanerapHas o6Oojouka 3emiid, T/A€ CYIIECTBYeT WU
cymiecTBoBasia JKu3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Ob6nactu
ouocdepsl u e€ coctas. JKuoe BeriecTBo 6Mocdhepsl U ero (PyHKIUH.
3aKOHOMEPHOCTH cCyliecTBOBaHMs Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rio0anbHON 3KOocHCcTeMBI. JlMHaMuueckoe paBHOBecHe B brocgepe. KpyroBopotst
BEIIECTB U OMOT€OXMMHUYECKUE IIUKIIBI (YTaeposia, a30Ta). PUTMHUUHOCTE SIBICHUN
B Ouocdepe.

3onanbHOCTh Ouochepsrl. [Tonstue o 6uome. OCHOBHBICE OMOMBI CYIIH: TYyHJpAa,

XBOMHBIC Jieca, CMCHIAHHBIC W MHWPOKOJHMCTBCHHBIC Ji€Ca, CTCIH, CABAHHBI,




MyCTHIHU, TPOTIMUECKHUE JIeCa, BICOKOTOPhs. Kiumar, pacTUTENbHBIN U dKUBOTHBII
MHUp OMOMOB CYIIIH.
Crpykrypa u (yHKIUS )KHBBIX CHCTEM, OIEHKAa WX PECYpPCHOrO IMOTCHIHMAIa W

ouochepHbIx QyHKITHIA

7.6

DKOJIOTHYECKUEe KPU3UCHI U UX MPUYHUHEI. Bo3jaelicTBrue demoBeka Ha Ouochepy.
3arpsi3HeHUE BO3YIIHOU cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HEHUE BOJHOW CpEbl.
OxpaHna BoAHBIX pecypcoB. Paszpymienue nouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knmmMmara.

AHTpPOIIOT€HHOE BO3JEHCTBUE HAa PACTUTEIbHBIM W >KMBOTHBIM Mup. Oxpana
PACTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHLHUIIBI OXPAaHbl TPHUPOIBL.
Kpacusie knuru. Ocobo oxpansemble mpuponnsie Ttepputopun (OOIIT).
boranunueckue cajpl ¥ 300J0THUECKHE TAPKU.

OCHOBHbBIE TPUHIMUIBI YCTOMYMBOTO pPa3BUTHS YEJIOBEUYECTBA U TMPUPOJIBIL.
PanyionanibHO€  NPUPOAONONB30BAHME U COXpAaHEHHE  OHMOJOTMYECKOro

pa3zHooOpasus 3emiau




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET






