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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yuebHOMY Tipeamety "buonorus” (nanee - OMoIOTHs) HA YPOBHE
cpenHero obmiero obpazoBaHusi pa3padoTraHa Ha ocHoBe DepepanibHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «0O06 obpazoBanuu B Poccuiickoit ®enepanun», GI'OC COO,
Konnenuuu mnpenogaBanust ydeOHoOro mnpenMera «buosorusy» U OCHOBHBIX
MOJIOKEHUH (efepaibHON paboueit mporpaMMbl BOCITUTAHHUS.

VYueOusiii npeamer «buonorus» yriayonénnoro ypoBHs wuzyudenus (10-11
KJIACChI) SBJISIETCSI OJJHUM W3 KOMIIOHEHTOB MpeAMETHOW obnactu «EcTtecTBeHHO-
HayuyHble npeameTh». CoriacHo nonoxeHussM GI'OC COO npodunbHbie yueOHBIE
OpeIMEeThl, H3y4aeMble Ha  YIUIyOJIEHHOM YpOBHE, SBIAIOTCS  CIIOCOOOM
muddepennranuu 00ydeHUs Ha YPOBHE CPETHETO 00IIero 0Opa3oBaHus U MPU3BAHBI
o0ecneuynTh MPEEeMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIMM, CpPEIHUM OOIIHNM,
cpenHuM npodecCuOHaTBHBIM M BBICIIMM 0Opa3oBaHueM. B To jke Bpemsi KaKIblil u3
ATUX Y4€OHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTENbHbIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX 3a/a4, CBA3AHHBIX C
npodopueHTanueil o0ydJarlmuXcss U CTUMYJIMPOBAHMEM HHTEpEca K KOHKPETHOU
00JIacTM HAy4YHOTO 3HAHUSI, CBSI3aHHOTO C OWOJIOTHEH, MEIUIIMHOM, HKOJOTHUEH,
MICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma 1o yue6HOMY TipeameTy "buosnorusa" ga€t npeacraBiaeHue o Heau U
3ajayax u3yyeHus ydyeOHoro mnpeamera «buonorus» Ha yriayOnéHHOM YpOBHE,
omnpenensier 00sA3aTeNbHOE (MHBAapUAHTHOE) NPEIMETHOE COAEp)KaHUE, €ro
CTPYKTypHpOBaHUE IO pa3lejiaM M TEMaM, pacOpeielieHue 0 Kiaccaw,
PEKOMEHIyeT IOCJIEe0BaTeIbHOCTh H3Y4YeHHMs] Y4eOHOro marepuana ¢ yd€ToM
MEXIPEIMETHBIX ¥ BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Yy4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B nmporpamme mo 61MoJIoruu peaan3oBaH
MPUHIUI TPEEMCTBEHHOCTH C M3YYEHUEM OMOJIOTMHM Ha YPOBHE OCHOBHOT'O OOILEro
oOpazoBanusi, OJarogapsi 4emy MpoCMaTPUBAETCS HAMPABJICHHOCTh Ha MOCEAYIOIIEe
pa3BuUTHE OWMOJOTMYECKUX 3HAHWUW, OPUEHTUPOBAHHBIX Ha (opmupoBaHHe
€CTECTBEHHO-HAYYHOT O MHUPOBO33pEHUS, AKOJIOTUYECKOTO MBIIIJICHHS,
MIPEACTABICHHUI O 30pOBOM 00pa3e KU3HH, Ha BOCIIUTAHNUE OEPEKHOIO OTHOLLIEHUS K
OKpYy’Karolel MpUpOAHOUM cpene. B mporpamme mo OWOJOTHU TakXe MOKa3aHbI
BO3MOXHOCTH y4eOHoro mpeameta «buomnorus» B peanuzammu tpedoBanunii GI'OC
COO x mIaHUPyEeMBbIM JIMYHOCTHBIM, METAPEIMETHBIM U MPEAMETHBIM PE3yJIbTaTaM
oOyueHuss W B (OPMUPOBAHUM OCHOBHBIX BHJIOB YueOHO-TIO3HABATEILHOMN
NEeSATEIBbHOCTH, OOYYaIOMIMXCA TI0 OCBOCHHUIO COJEPKAHUS  OHOJIOTMYECKOIro
oOpa3oBaHUs HA YPOBHE CpeHETO 00IIero o0pa3oBaHumsl.

VYuebnniii npeamet «buosorus» Ha ypoBHE cpeaHero oomero oOpa3oBaHUS
3aBepIlaeT OMOJOTUYecKoe 00pa30BaHKE B IIKOJE U OPUEHTUPOBAH HA PACUIMPEHUE
U yriyOneHue 3HaHui 00yYarolUXCsl O KUBOW MPUPOJE, OCHOBAX MOJIEKYJSIPHOU U



KJIETOYHOM OMOJIOrMH, IMOPUOIOTUU U OUOJIOTHUU Pa3BUTHS, T€HETHKH, CEJEKIIUH,
OMOTEXHOJIOTHH, IBOJIOLMOHHOTO YUEHUS U KOJIOTHH.

Nzyuyenne yuebHoro mpenmera «buonorus» Ha yriayOJIEHHOM YpOBHE
OPUEHTHUPOBAHO HAa TMOATOTOBKY OOYYAIOIIUXCS K TMOCJHEAYIOMEMY MOITYYEHUIO
Ouonoruyeckoro  oOpa3oBaHMsi B By3aX M OpraHM3alUsiX  CPEIHEro
npodeccuonansHoro oOpazoBanusi. OCHOBY €ro COJEp)KaHHs COCTaBJSIET CHUCTEMa
OMONOTMYECKUX  3HAHHWM, TOJYyYEHHBIX TP  HU3YYEHHH  OOydaromUMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKUX pA3[eIOB OHMOJOTMH HAa YpPOBHE OCHOBHOIO
obmero obpaszoBanusi, B 10—11 kmaccax 3TM 3HAHUA IMOJYy4YalOT pa3BUTHE. TaK,
pacCUIMpPEHbl U YriayOiaeHbl OMOJOTUYECKHUE 3HAHUS O PACTEHUSX, KUBOTHBIX, Ipudax,
OaKkTepusx, OpraHU3Me YeIOBeKa, OOIMIMX 3aKOHOMEPHOCTSX KU3HU, JTOTOIHUTEIHHO
BKJIIOUEHBI OHMOJOTHMYECKHE CBEACHHUS NPUKIATHOTO M IOMCKOBOTO XapakTepa,
KOTOpPbIE MOKHO HCIIOJB30BAaTh KaK OPUEHTUPBI JUIsl TOCJIEAYIOLEro BbIOOpa
npodeccun. Bo3MmoxHa  Takke ~ MHTErpanusi  OHMOJIOTMYECKHMX  3HAaHUUA ¢
COOTBETCTBYIOIIUMH 3HAHUSIMHU, TOJYYEHHBIMU OOYYaIOMIUMUCS TP U3YyUYEHUU
($u3UKU, XUMHH, Treorpaduu 1 MaTEMATUKH.

Crpyktypa mnporpaMmbl 1o YyuyeOHOMY mpeamety "buomorus" oTpaxaer
CHUCTEMHO-YPOBHEBBIIN 1 3BOJIIOIIMOHHBIN MOJIX0/IbI K M3y4deHUto Ouosioruu. CorjiacHoO
UM, HU3y4aloTCsl CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIEC MJISI KUBBIX CHCTEM
Pa3HOTO YpPOBHS OpraHU3allli{, »BBOJIOLUMUA OPraHMYeCcKOro MHpa Ha 3emie,
COXpaHEeHUs1 OMOJIOTUYECKOro pa3zHooOpasus mianeTsl. Tak, B 10 kinacce uzydarorcs
OCHOBBI MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTMH, SMOpPUOIOTUM U OHOJOTUH
Pa3BUTHS, TEHETUKU W CEJICKIMU, OMOTEXHOJOTMHM W CHUHTETHYECKON OMOJoruw,
AKTyaIM3UPYIOTCS 3HAHUS OOYYalolUXCs MO OOTaHWKE, 300JI0TUH, AaHATOMMHH,
dbusuoniorun 4venoBeka. B 11 kimacce u3ydaroTcsi SBOJIIOIMOHHOE YY€HHE, OCHOBBI
9KOJIOTHH U yueHue o obuocdepe.

VYuebunii  mpenmer — «buwomorusi»  mpu3BaH ~ 00€CIEUUTH  OCBOCHHE
0o0y4JaronuMucs OHMOJIOTHYECKUX TEOPUN W 3aKOHOB, UCH, MPUHIIMIIOB M TIPAaBUII,
JISXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, 3HAHUU O
CTPOEHHUH, MHOToo0pa3uu M OCOOCHHOCTSX KJETKH, OpraHu3Ma, MOMYJISLNH,
OMOLIEHO3a, YKOCHCTEMbI, O BBIJIAIOMIMXCA HAYYHBIX JTOCTH)KEHHSIX, COBPEMEHHBIX
UCCJICIOBAHUSIX B OMOJIOTHH, MPHUKJIAJAHBIX aCMEKTax OMOJIOTMYecKuX 3HaHuu. s
pPa3BUTHS W TOJNJEPKAHMS HMHTEpeca OOydaromuxcsi K OHOJIOTMH Hapsay Cco
3HAYUTETBHBIM 00bEMOM TEOPETUYECKOTO MaTepuala B COAEPKaHUU POrPAMMBI TI0
OMOJIOTUM TIPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHMS U Pa3BUTUSI TOU
WM UHOW 00JacTU OMOJIOTHH, BKJIAJJOM OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX B
perieHre BaKHEHIIINX OMOJIOTUYECKHUX U IKOJIOTHIECKUX MPOOIIEM.

Hean n3ydenus yuebnoro npenmera «buonorus» Ha yriyOJIEHHOM ypOBHE —
OBJIaJIecHHe  OOydYalIIMMHCS  3HaHUSIMH O  CTPYKTYpPHO-()YHKIIMOHAJIBHOM
OpraHU3alMK )KMBBIX CUCTEM PA3HOTO paHTa U MPUOOPETEHUE YMEHUMN UCIIOIb30BATh



9TH  3HaHUA B  (OPMHUPOBAHMM HWHTEpeca K  ONpeAeN€HHOM  o0nacTu
npoecCHoHaNbHON NEATEeIbHOCTH, CBS3aHHONM C OWOJOrHel, MIu K BBIOOPY
y4eOHOT0 3aBeACHUS JUISI IPOIOJKEHHS OMOJIOTUYECKOTO 00pa30BaHuUA.

JlocTikeHne 1enauM  u3ydeHus ydeOHoro npenmera «buonorus»  Ha
yrayOaEéHHOM YpOBHE 00€CIIeUnBaETCS PEIICHUEM CIICTYIONINX 3a/1au:

OCBOCHHE OOYJaIONUMHUCS CHUCTEMBbI OMOJOTWYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJOTHYECKUX TEOPHUSIX, KOHIEMIUAX, THUMOTe3axX, 3aKOHaX, 3aKOHOMEPHOCTIX M
MpaBUjIax, COCTABJISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O
CTPOEHHUH, MHOTrooOpa3uM U OCOOEHHOCTSIX OHOJIOTMYECKMX CcHucTeM (KIIeTKa,
OpraHu3M, MOMYJISIUS, BUJI, OMOTeoleH03, Onocdepa); O BBIAAIOIINXCS OTKPBITUAX U
COBPEMEHHBIX HCCIIEOBAHUAX B OUOJIOTHH;

O3HAaKOMJIEHHME OOy4YalIMXCd C METOJaMU NO3HAaHUSA KUBOM MPUPOJBL:
UCCJIeI0BATELCKUMHU METOAAMH OMOJIOTUYECKUX HAayK (MOJIEKYJISIPHOM M KJIETOYHOU
Ouonoruu, -SMOpPUOJIIOTMM U OWMOJNOTMM Pa3BUTHSA, TE€HETUKH U  CEJIEKIHH,
OMOTEXHOJIOTMH U CUHTETUYECKON OMOJIOTUH, MAJIEOHTOJIOIMH, SKOJIOTHH); METO1aMU
CaMOCTOSTENIbHOTO MPOBEAEHUSI OUOJIOTHYECKUX MCCIIENOBAHUNA B JJAOOPATOpPUU U B
npupojie (HaOI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHME);

OBJIaJIcHHE  OOYyYalOIIUMHUCS  YMEHHUSMH:  CaMOCTOSITENIbBHO  HaxXOJUTh,
aHAJIM3UPOBaTh M UCIOJB30BaTh OHOJOTMUYECKYI0 HH(POPMAIUIO; IOJb30BaTHCS
OMOJIOTUYECKONM TEPMUHOJIOTHE W CHUMBOJIMKOM; YCTaHAaBIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM M COIMAIbHO-3KOHOMUYECKMMH UM  3KOJIOTHYECKUMU
npoOjeMaMu 4YeJOBEYECTBA; OLICHUBATh IMOCJIEACTBUS CBOEU JAESATENBHOCTU TIO
OTHOIIECHUIO K OKpYXKAaloUleil NpUpOJHOW Cpele, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO OKPYXKAIOIIUX JII0JIeH; 000CHOBBIBATh U COOIIOAATH MEPhI MPOPUIAKTUKH
MH(DEKIMOHHBIX 3a00JIEBaHMM, NpaBWIa TOBEACHUS B MNPUPOJIEC U OOECIEUECHHS
0€e30MacHOCTH COOCTBEHHOM KU3HEEATEIbHOCTH B YPE3BBIYAWHBIX CHUTYaLHsIX
OPUPOJTHOTO M TEXHOICHHOI'O XapakKTepa; XapaKTepHU30BaThb COBPEMEHHbIE HAYUHbBIE
OTKPBITHS B 001aCTH OMOJIOTHH;

pa3BUTHE y 00YYalOIINXCS WHTEIUIEKTyallbHbIX U TBOPUYECKHUX CIIOCOOHOCTEH B
MpollecCCe 3HAKOMCTBA C  BBIJAIOIIMMHUCS  OTKPBITUSAMH M COBPEMEHHBIMH
UCCJEOBAHUSIMU B OHMOJIOTHM, pEIIAEMbIMU €10 MpoOJeMaMu, METOJO0JOTHEN
OMOJIOrMYECKOr0 MCCIEA0BAHUS, MPOBEACHUS SKCHEPUMEHTANbHBIX HCCIEIOBaHMM,
pernieHus: OMOJIOTMYECKUX 3a7a4y, MOJEITUPOBAHHS OHOJOTHYECKUX OOBEKTOB U
POLIECCOB;

BOCIIUTAaHUE y OOyYarou[uxcsi EHHOCTHOIO OTHOUIEHUS K >KMBOW IpHpoje B
LEJIOM U K OTHENbHBIM €€ 00BbEKTaM U SIBICHUSAM; (OPMHUPOBAHUE DKOJIOTMUECKOM,
TeHETUYECKON TPaMOTHOCTH, OO0IIEN KyJIbTYphl MOBEIACHUS B MPUPOAE; UHTETPALUU
€CTECTBEHHO-HAYYHbIX 3HAHMIA;

npuoOpeTeHre  OOy4alolMMHCS ~ KOMIETEHTHOCTH B palMOHAIBHOM
IPUPOAOIIONB30BaHUU (COOIIOIEHNE TTPaBUIl MOBEICHUS B MPUPOJIEC, OXPaHbl BUIOB,



AKOCHUCTEM, Ouocdepnl), COXpaHEHHUH COOCTBEHHOI'O 3J0POBbSI M  370pPOBbs
OKPYXKAIOMIUX JIto/Iel (coOmoaeHust Mep nmpodrrakTuku 3ab01eBaHui, 0OeCTIeUeHIE
0€30MaCHOCTH >KU3HEJEATEIBPHOCTH B YPE3BBIYANHBIX CHTYaIUSX NPUPOAHOTO U
TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE HCIOJIb30BaHUS OWMOJOTMYECKUX 3HAHUN U
YMEHUH B [IOBCEITHEBHOW JKU3HU;

CO3/IaHHM€  yCIOBUM A OCO3HAHHOTO  BbhIOOpa  OOydYarOIIUMUCA
WHANBUAYyAIbHON 00pa30BaTeIbHON TPAGKTOPUH, CTIOCOOCTBYIOIIECH MOCIEAYIOUIEMY
npo(hecCHOHATLHOMY CaMOOIIPEACICHUIO, B COOTBETCTBUU C WHIUBUIYaJIbHBIMU
UHTEpEeCaMH U MOTPEOHOCTIMU PErHOHA.

B nmoypoyHOM MjiaHUpOBaHUM pa3zielibl OCHOBHOTO COJEpX aHUsl y4eOHOTO
Kypca «buonorus» pa3doUTBl HAa TEMbl B XPOHOJOTMM MX HM3YyYEeHHs TIO
COOTBETCTBYIOIIEMY YUEOHUKY.

[Ipu peammzanuu POII yuyTeHBI HOBBIE HANPABIECHUS JIMYHOCTHOTO PA3BUTH,
BOCITUTATEIbHBIE ACTIEKTHI, OTPAXEHHBIE B pabouei nporpamme Bocnutanus MbOY
«Anekceesckas COLLD.

B moypouyHOM MIaHHpOBaHUU OTpakeHa MpodOpHEHTALMOHHAs padoTa 1o
peanuzanuu npopmunumyma B MBOY «Anekceeckas COLLy.

OO1iee yuciIo 4acoB, OTBEACHHBIX HAa M3yuy€HUE OMOJIOTMM Ha YIiyOJEeHHOM
ypOBHE cpeaHero obmiero oOpazoBanus, coctaBisger 204 yaca: B 10 xmacce — 102
gaca (3 yaca B Hezenmio), B 11 kimacce — 102 gaca (3 Jaca B HEJIei0).

OT16op opraHu3alMOHHBIX (POpPM, METOJOB U CPEACTB OOyUYECHHUS OMOJIOTHU
OCYIIECTBIISIETCS C Y4YETOM CHEHU(PUKHA €ro COAEpKaHWs W HANpaBICHHOCTH Ha
OpOAODKEHHE  OMOJIOrMYECKOro  oOpa3oBaHMs B OpraHM3alUsX  CPEHEero
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s3aTenbHbIM YCIOBUEM NpHU 00y4YeHUH OUOJOTMU Ha YriyOJIEHHOM YpPOBHE
ABJISIETCSl TPOBEJEHUE JIADOPATOPHBIX M MpakThyeckux pabot. Taxxke yvactue
0oOy4Jaronuxcsi B BBINOJIHEHUM MPOEKTHBIX U y4eOHO-UCCIIENOBATEILCKUX PaboT,
TEMAaTUKa KOTOPBIX OMPEAEISIETCS YYUTEIEM Ha OCHOBE MMEIOIINXCS MAaTepUAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOJHBIX YCIOBUM.



COJEPKXAHUE OBYUYEHUA
10 KJTACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OMOJIOTHH.

3HaueHue OMoJoruvd B (POPMUPOBAHMU COBPEMEHHON €CTeCTBEHHO-HAy4YHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ Owosnorueid. 3Ha4YeHHWE OHWOJOTHUU B
MIPAKTUYECKOM JEATCIIBHOCTA 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [JapBus,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cuCcTeMbI U UX H3YyYeHHUE

JKuBble cucTeMbl Kak NpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3alid KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOuochepusiii. Ilpoueccel, Hpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OpPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [loHaTue o 3aBUCUMON 1
He3aBUCUMOM TniepeMeHHOU. IlnaHupoBanue »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuuuHBI HCKaXEHUA pe3ysbTATOB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucrteMmbl», «CBOWCTBA JKUBOW MAaTEpUN», «YPOBHH OPraHU3alMHU KUBOMN



npuponab», «CTpOE€HHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opranusmay, «buoreomnenos», «buocdepa», «Metoabl
U3YUYEHUS KUBOU MPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME i  IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWe pPa3IMyHBIX METOHNOB IIPH
U3YYEHUU )KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHHS COBPEMEHHOW KIETOYHON
TEOPHH.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomarorpadus, 3JeKTpodope3, METOJ MEUYEHBIX aTOMOB, AU(QepeHInanbHOe
HeHTpu(dyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanuvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npusicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuupbl u cxembl: «CBETOBOM MHKPOCKOID, «DJIEKTPOHHBIM MUKPOCKOID»,
«Hctopust pa3BUTHS METOAOB MUKPOCKOTTHI.

O0opynoBaHue: CBETOBOM MHKPOCKON, MHUKpOMpENaparbl pPacTUTEIbHbIX,
KUBOTHBIX U OaKTepUaIbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHranbHoe 1EeHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bozma m €€ posp Kak pacTBOpPHUTENA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrMYecKas
poJib. Posib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannueckne BeniecTBa KIETKH. buosornueckue mnoauMmepsl. benkwu.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpykTypbl OenkoBoil MoJekybl. [lepBuunas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTuyHas, YeTBEPTHUUHAS
CTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Kriaccudukauuss  OGenkos.
buonornueckue pyHkuu 6eIK0B. [lpuonsi.

VYrneBonbl. MoHOCaxapuibl, IUCaXapyuabl, OJIMTOCAXAPUIBI U MOIHCAXaPUIBL.
OO0mmii 1IaH CTpOoeHHUs U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue pyHKIIUM YTIIE€BOIOB.



Jlununel. M'aapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccudukanys Tunuaos.
Tpurnuuepuasl, $ochonunuasl, BOCKH, CTEpouibl. buomormyeckue QyHKIUU
aunuoB. OO1e cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKYUYECTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK um PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanun kommuiementapuocTtu. IlpaBmiio Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. MectoHaxoxaenune u ouonorndeckue pynkmuu JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
Kietke. Jlpyeue wuyxneozuompugocgpamoer (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpykTypHas Ouoiiorusi: OMOXMMUYECKHe U OMO(HU3NYECKHUE UCCIEIOBAHMS
CocTaBa U TMPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONEKyNI. Moodenuposarue
CMPYKMypsl U QYHKYUL OUOMONEKYN U Ux Komniekcos. Komnviomepuwiii ouzatin u
opeanuyeckul cunme3s OUOMOJEKY U UX HEeNPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

[uarpammer:  «PacripeneneHue  XUMHUYECKMX JJEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B )KUBOUW MPUPOEY.

Tabmuel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOIbI», «BemectBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHE MOJIEKYI
yraeBoaoBy, «CTpoeHHe MOJEeKyd JUNUI0B», «HyKIenHOBbIE KHUCIOTBHI»,
«Ctpoenue Monekyasl ATOy.

O6opynoBaHKe: XUMUYECKAs TOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
peaKIii».

JlaGoparopnass  paGora  «lccrmenmoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuoruyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.

CtpoeHue npokapuoTUIeCcKou KiaeTku. Kierounas creHka OakTepuid U apxew.
Oco0OeHHOCTH CTpPOEHHSI TeTepoTpOo(HON W aBTOTPOPHOM MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue U (GyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (masmanemMma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcHOpT BeLIECTB Yepe3 IMIa3MaTHUYeCKyl0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruénnas mauddysus), akKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN



aKTUBHBIH TpaHcropT). llomymponunaemocth meMOpanbl. PabGorta HaTpuid-
KaJUEeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, (daronuTto3. DK301uTo3. Kierounas
crenka. CTpykTypa v QyHKIINHU KIETOYHON CTCHKH PACTCHHM, TPHOOB.

[urormnasma. [uro3ome. Lutockener. JIBuxkenne nuromiazMbl. OpraHou/bl
kietkn. OnHoMeMOpaHHBIE OpPraHoOUbl KIETKH: OJHAOIJIa3MaTHYecKasi CeTh
(OIIC), ammapart I'ombmxu, JTU30COMBI, UX CTPOCHHUE U (PYHKIHH. B3anuMoCBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KIETKH. CTpoeHHE TpaHyISIPHOrO PETHKYJIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmamkuit  (arpaHyJsSIpHBIA)  DHAOIUIA3MATHUYECKUN
petukynyMm. CekperopHas ¢yHkuus anmaparta ['onbmku. Moougurayusa 6enkos
annapame [ onvoocu. Copmuposxka bOenxkos 6 annapame Ionvoxcu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kierounsiid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABl  KIETKH:  MUTOXOHAPWUM,  ILJIACTUIBI.
IIpoucxoacoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenune U (GyHKIMHM MHUTOXOHIpuM u ruiactul. [lepBuunsie,
BTOPUYHBIE UM  CJIOXHBIE  TUJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIIMX PACTEHUMN.

HememOpanubie opranouabl kietku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHOUOB KIJIETKHU. PuGocompr. Ilpomeorcymounvie Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHeHmMbl HeMbluleyHblX Kiemox. MukpoTpyoouku. KierouHbii
neHtp. CTpoeHHWE U JBWKEHHE OIKITYTHKOB U peCHUYEK. MHUKpOTpyOOUKH
nuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompyboukamu. Momophvie 6enxku.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoOIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /J[uHamuka s0epHOU 00010uKu 6 mumose. AHoephbiil
MPAHCHOPM.

Knerounsie BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabnuipel U cxembl: «CTpOCHHE SYKapUOTUYECKOW KIETKW», «CTpoeHHe
JKUBOTHOM  KJIETKW», «CTpOo€HHE  pacTUTEIbHOW  KIETKW», «CTpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHHne MPOKAPUOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTEPHAIBHBIX KIETOK.

JlaGoparopuass pabGora «l3yuyeHue CTpOEHHS KJIETOK Pa3JTUYHBIX
OpPTaHU3MOB).

IIpakTuyeckas padora «3ydueHne CBOMCTB KJIETOUYHON MEMOPAHBD.



JlabopaTopnasi padora «lccnenoBaHue IIa3MoiIM3a W JAEIUIA3MOJM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnyeckass  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AccUMIIIATINS M TUCCUMIUISIIHS — JIBE€ CTOPOHBI MeTabomm3Ma. Tumsr oomMeHa
BCIIECTB: aBTOTPO(MHBI W TeTepOTPOdHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
npoleccax. OJHEpPreTMYeckoe oOecnedeHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBbIX Tpoleccax. DepMEHTATUBHBINA XapakTep peakuuid KJIETOYHOTrOo
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsr. Otnnuns pepMEHTOB OT HEOPTaHUYECKUX KaTAIM3aTOPOB. benku-
AKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peaKkiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBI CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
AHokcueenHbvlli U oxcuceHHbl omocunmes y oaxkmepuu. Ceemocobuparowue
nUCMEeHmbl U NUSMEeHMbl peakyuoHHo2o yeumpa. Poiab XJI0pomiacToB B mpoLecce
dotocunTe3a. CBeToBas u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cq. u CAM-munor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbX (HakTOPOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bujsl Opoxenus. IIpoaykTel OposkeHHS U HUX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JOHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POJb MUTOXOHIAPUN B
mpoiieccax ouonornyeckoro okucnenus. [{uknnueckue peakuun. OKUCIUTEIEHOE
dbochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaser. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BelecTB nepes aHadpOoOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JlemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «POTOCUHTE3», « IHEpreTuueckuit oomen», «buocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYIOBAaHHUE I MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «l3ydeHue  KAaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMUIa3bl WK KaTalasbl)y.



Jlabopatopuass pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACILEIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuasi paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBeHHass uHGoOpMalus U peaju3anus eé B KIeTKe

Peakuun MatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO cHUHTe3a. Peanuzanus HacneacTBeHHON uHpopmaiuu. ['eHeTnyeckuit
KOJI, e€ro cBoWcTBa. TpaHckpumiusa — MartpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUINIMUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTese Genka.
VYcnoBusi O6uocunre3a Oenka. KomupoBanue amuHOKUCIOT. Ponb pubocoMm B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzaiys reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiius akTUBHOCTU T'€HOB y Mpokapuorta. ['umnoresa
onepona (®. XKako6, K. Mano). MonexynsapHvlie mexanuzmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enog. Perynsaius oOMEHHBIX
MpoIIecCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U 00UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuszHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpancKkpunyus, peeepmasd, UHmezpasda.

Bupychubie 3a0oneBanusi yenoBeka, >kMBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHble U METULIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayusi u anamuz doavuiux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oannwvlx. Hanomexnonoeuu 6 ouonozuu u meouyume.
Ipoepammupyemvie pynkyuu 6eaxkos. Cnocobwvt 0ocmasKu 1eKkapcms.

JemoHcTpanuu

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «l'eHeTHYecKuili Koy, «Bupyce»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHnue MOAEIH BUPYCAy.

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKH

Knerounbrii 1uki, ero mnepuoiasl W perynsnus. WMurepdasza u MuTO3.
Oco0eHHOCTH TMpolieccoB, MpoTekarIux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [Ipecunrtetmyeckuii  (MOCTMUTOTHUYECKUW), CHUHTETUYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUI ) IepUO bl UHTEPGa3hI.

Martpuunbiii cunres JAHK — perumkanwms. [Ipunnuner permkanuun JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, aHTUNAPALICIBLHOCTD.
Mexanusm permkanuu JITHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u



TeromMepaza. XPOMOCOMHBIA HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
rarionaHbll  HaOopbl XpoMocoM. ['omonoruuynsie Xpomocombl. [lomoBeie
XPOMOCOMBL.

Henenne xmerkn — wmuto3. Craguu MHTO3a M TPOUCXOIAIINE B HUX
nporeccel. Tunel MuTo3a. KapuoknHe3 u HUTOKMHE3. bHOJOTMUECKOE 3HAYEHUE
MHTO3a.

Perymsinuss MUTOTHYECKOrO0 IUKIA KIETKU. lIporpamMmmupyemas kietouHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanusmuol
nponugepayuu, oupgepenyuposxku, cmapenusi u eubenu xiemox. «L{ugposas
K1emKa» — ououngopmamuyeckue mooenu QyHKYuoHUpOoBaHus Kiemku.

JleMoHCTpanun

Tabmuubl 1 cxembl: «KU3HEHHBIA LUK KIETKW», «Mutosy», «CtpoeHue
xpomocomy, «Pemmmkanus JJHK.

ObopynoBaHue: CBETOBOII MUKPOCKOII, MUKpoIpenapathl: «MuUTo03 B KJIETKax
KOpEILIKA JIyKa».

Jlaboparopnass  padora  «l3ydyeHue  XpoMOCOM  HAa  TOTOBBIX
MHKpOIIpernapaTax».

JlabopaTtopnas padora «HaGmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonornueckoe pazHooOpazue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH  CTPOGHHMSI W JKU3HENEATEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPUObI, OJHOKJIETOYHBIE
BOJOPOCIH, APyrue NpoTUCThI. KOJIOHNAIBHBIE OPTaHU3MBI.

B3auMocCBs3p 4acTeli MHOIOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHel M
cucteMbl opranoB. Opranu3M Kak eIuHoe 1esnoe. ['omeocras.

Tkanu pacreHuil. TuIBI pacTUTENBbHBIX TKaHEW: oOpa3oBaTebHas,
MOKPOBHAs, MPOBOJASAIIAS, OCHOBHas, MexaHudyeckasd. OCOOEHHOCTH CTpPOEHUS,
(GyHKUMNA U PacloIOKEHHs TKAHEH B OpraHax pacTEHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIBI KUBOTHBIX TKAHEHW: JMUTEIIMAIIbHAS,
COCIMHUTENbHAS, MbIlIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUS, (PYHKIUN H
pacIogoKeHUsI TKaHEN B OpraHax KUBOTHBIX M YEIOBEKA.

Opranbl. BereratuBHble W TE€HEpaTUBHBIE OpraHbl pacteHui. OpraHel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHbli M BHyTpeHHuiW ckener. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIBr>keHue  OpraHm3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTOKIJIETOUHBIX PaCTEHUIl:



TPONU3Mbl M HACTHM. JIBMKEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbIreuHas cucrema. Peduiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlornomeHne BOABI, YIJIEKUCIOrO Ta3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsMU. [IlnTaHue >KMBOTHBIX. BHyTpumnosnoctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENbBI
MUIICBAPUTENBHOTO TpakTa. [lumeBapurtenvHble xene3bl. llumieBapurtenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuii. J[prxanve >kuBoTHBIX. [uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX >KUBOTHBIX.
JlpIxaTenpHass cucrema 4elioBeKa. MeXaHu3M BEHTWISILIMM JIETKUX Y MNTUI U
MieKkonuTaromux. Perynsmus apixanus. J{prxatenabHbie 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
TpaHcriopT BemeCTB y XKUBOTHBIX. KpoBeHOocHas cucrema W €€ OpraHbl.
KpoBeHOocHast cucTeMa TMO3BOHOYHBIX JKMBOTHBIX H  uenoBeka. Cepare,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KpoBooOpamieHus. DBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CUCTEMBI MTO3BOHOYHBIX >KUBOTHBIX. Pabora
cepaua u e€ peryssnus.

Brinenenne y opranusmoB. Beigenenne y pacteHuil. Bwinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbl BbigeneHus. OuiabTpanus,
CEKpelMs U 00paTHOE BCAChIBAHME KaK MEXaHHU3MbI PaOOThl OPraHOB BBIJICIICHUS.
CBs13b MOJOCTH T€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. Ctpoenne u (pyHKIIMOHHpPOBAHUE
He(dpona. OOpa3oBaHHE MOYM Y YEIIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuii M WUCTHI MPOCTEHINUX. 3alUTa Yy MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M HX MPOU3BOJHEIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
IYMOpPJIbHBIA MUMMYHHUTET. BpoXn€HHBIH M NpUOOpETEHHBIN creunduueckuit
UMMYHUTET. Teopust KIOHaIbHO-celekTuBHOr0o mMmyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocianurenbHble OTBETHI OPraHU3MOB. PoIb BpOKIEHHOTO
MMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JIeBaHUMN.

PazmpaxkxumocTh ©  peryisiiuss |y  OpraHu3MoB. PazgpaxumocTs y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucbl. PazgpaxuMocTh W peryiasiuust y
pactenuid. PocToBbIE BeNIECTBA U X 3HAYECHHE.

HepBHas cucrema u pediekTopHas peryisius y S>KHBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y JKMBOTHBIX. OTJIENbI TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednekropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.



['ymopanbpHas perynsiuus U SHAOKPUHHAsA CUCTEMa JKMBOTHBIX U YEJIOBEKA.
JKenespl SHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3anmocBsI3p HEpBHOM U SHAOKPUHHOW cHcTeM. [ unoramamo-runodusapHas
CUCTEMA.

JdeMoHCTpaIMuK

[Toptper: U. I1. I1aBnos.

Tabmupel 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIC
Bogopocin», «bakrepum», «lIpocrerimmey», «Opranbl IBETKOBBIX PACTEHHID,
«CuctemMbl  OpPraHOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHEe CTpoeHHUE
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembr»y, «CTpoeHue ctediisy,
«CTpoeHre JNHCTOBOM IUTACTHUHKWY», «TkaHW >KMBOTHBIX», «CKEIET YeIOBEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpllieuHas  cucteMay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «KuimieuyHononoctHeie», «CxeMa  MNHUTaHUS  PACTEHUID,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«Ctpoenue mnaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  nrumy, «HepBHas — cucrtema
MJIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.

OOopyioBaHuE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJIHOKIETOYHBIX
OpTraHW3MOB, MUKPOIIPENAPAaThl TKAHEM, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBBIE JK3EMIUISIPhl KOMHATHBIX pacTEHUM, repdbapuu
pacTeHHMIl pa3HbBIX OTHAEJIOB, BJIAXHBIE MpENaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opyaoBaHuUE AJI1 JEMOHCTPALMH MOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
pacHieTieHus Kpaxmalia U OelKoB 1o AeicTBreM (hepMEHTOB, 000pYAOBaHUE IS
JIEMOHCTPALMM OIBITOB 110 U3MEPEHUIO KU3HEHHOU EMKOCTH JIETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUHN, MOJIEIIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHE paCTEHUI».

JlaGoparopHasi pabora «/3ydeHue TKaHEN KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OpraHoB IIBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKJIOYas BEreTaTMBHOE) U
nosioBoe. Buael  0ecrnosoro  pa3MHOMXEHHUSA:  IOYKOBAaHUE,  CIOPYJSIuS,
dbparmMeHTanus, KIOHUPOBAHUE.

ITonoBoe pasmuokeHue. IlojoBble KIIeTKW, WM TameThl. Meio3. Craauu
Mmeno3a. [loBenenune xpomocom B Meno3e. Kpoccunrosep. bruosornueckuii CMbICH
M€Ho03a M TIOJIOBOTO Ipouecca. Mero3 M €ro MeCTO B JKMU3HEHHOM IMKJIE
OpTaHHU3MOB.



[IpenzaponpiieBoe pa3Butue. ['amerorenes y suBOTHBIX. [10JI0BBIE KENE3bI.
OO6pa3oBaHue U pa3BUTHUE MOJOBBIX KieTOK. CiepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocoOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

NuauBryaibHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTUS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — oOna uz enaeuvix npooiem dMOPUOIOCUU.
Konyenyua mopgoecenoe u mooenu mopghocenesa. Ctaauu >MOpHOTEHE3a
KUBOTHBIX (Ha mpumepe Jarymku). Jpobnenwe. Tumsl  ApoOiIcHUS.
Jemepmunuposannoe u HeoepmuHuposanmoe Opobnenue. bnacmyna, munsi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIEKOMMUTAIONIUX. 3apOJABIIICBbIE JUCTKU
(racTpyssinus). 3akiaJKka OpraHOB UM TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHUE 4YacTell pa3BUBAIOIIETOCSA 3apojbllia (SMOpUOHANIbHAS WHIYKLIUS).
3akiagka IUIaHA CTPOCHUS JKMBOTHOTO KakK pPe3ylbTaT HEPaAPXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BrusHue Ha 5MOpPHOHANIBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYkAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. IlocTamOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYEHHE NPSMOrO0 M HENPSIMOTO
pPa3BUTHS, UX PaCHpOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpbI
PEryJIIU POCTa KUBOTHBIX U yeroBeka. CTaiuyu MOCTAIMOPHUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxeHne m pasputue pacteHuil. ['amerodur m cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHudd. (OOpa3oBaHMe CIOp B Ipollecce Meio3a.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE W PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammun, X. [llneman.

Tabmuiel 1 cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI Oecronoro
pa3MHOXeHUsD», «Pa3MHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHOXeHue Tuapb, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsimoe u
HEenpsAMOe pa3BuThe», «Pa3Butme Mauckoro xyka», «Pa3Butue capaHuny,
«Pa3Butne narymkn», «JlBOMHOE OIUIOAOTBOPEHHE Y UBETKOBBIX PACTECHUI,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX pAacTeHUI», «KU3HEHHBIN LMK
MOPCKOM  KamycTbl», <« KU3HEHHBIM 1K  MXay, <« KU3HEHHBIM  ITUKI
MarnopoTHUKA, «KU3HEHHBIN ITUKII COCHBD.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SULEKIETOK MU
CIIEpMAaTO30UJI0B, MOAENb «I UK pa3BUTHUS JATYIIKNY.

JlaGopaTopHasi padora «/3yueHue CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MHUKPOIIPEapaTaxy.

IIpakTnueckas padora «BbIsBICHHME MNPU3HAKOB CXOJCTBA 3apPOIBIIICH
MO3BOHOYHBIX )KUBOTHBIX.

JlabGopaTtopuasi padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSI BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHNu3MoB

Hcropust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp oTeduecTBEHHBIX YYEHBIX B Pa3BUTHH
renetuku. Pa6otel H. K. KonsiioBa, H. 1. BaBunona, A. H. benosepckoro, I'. 1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE TOHITUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIC TEHbI, AJIbTEPHATUBHBIC TPU3HAKU, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIbI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJbI ~ T€HETUKH: THOPUIOJOTUYECKUM,  [UTOJOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKUIA.

JleMoHCTpanumn

[loptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benosepckuii, I'. /I. Kapneuenko, FO. A. ®wmnuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToIbl TeHEeTUKIY, «CXEeMBbI CKPEIIUBAHUS.

JlaGopaTopnass pabGora «J/[po3oduna kak OOBEKT TE€HETHYECKUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIEIUIEHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpeluBaHus. ['unoresa 4ucToThl raMer.

AHanusupyronee ckpenBanue. [IpoMeKyTOUHBIN XapakTep HacleJOBaHUS.
Paciueruienre npu3HaKoB MIPU HENIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuit 3akoH MeHens: — 3aKOH HE3aBUCUMOIO
HAcJelIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILVBaHUS.

Cuermiennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXIAy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.



['eneTnka nosia. XpOMOCOMHBIM MEXAHU3M OIpPEAEIEHUS MoIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOorameTHbId IOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacienoBanrne Npu3HaKoOB, CHETVIEHHBIX C TTOJIOM.

['eHoTHn Kak nenocTHas cucrema. [lneiiorponus — MHOKECTBEHHOE JACHCTBHE
reHa. MHOXECTBEHHbIN auienn3M. B3auMoaeicTBUE HEaIENbHBIX T'EHOB.
Kommementapuocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakkKe (PU3NOIOTHYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTHUBHBIX (DYHKIIHAMA.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS U
M3MEHEHHUS HaCJIEACTBEHHOW HH(OPMAIIUHU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

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

Tabmuubl u cxemsl: «IlepBoiilt 1 BTOpoil 3akoHbl Menpens», «Tpetuit 3axkoH
MeHnnens», «AHamu3upymouniee CckKpemuBanue», «HemoiiHoe TOMHUHHpPOBAHHUEY,
«ClemIeHHOe HacleOBaHUE MPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun  4denoBeka», «Kapuotun gpozoduiby, «Kapuotunm nOTHLBDY,
«MHOX€ECTBEHHBIN alIeNN3M», « B3auMo1ericTBUE TEHOBY.

O6opynoBaHue: MoOjAENIb JUIA JEMOHCTpPAllid 3aKOHOB €IMHOOOpas3us
TUOpPUZOB TIEPBOIO TIOKOJEHUS W pacHICIVICHUsS NPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IPU3HAKOB, MOJIEb I
JIEMOHCTpAllUM CIEIJICHHOTO HACIEIOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas padora «l3ydyenue pe3yabTaTOB MOHOTHOPHIHOTO
CKpEILIMBAaHUS Yy APO30(PUITB».

IIpakTuyeckass  paGora  «M3yyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoOBaHUM (DEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIC/ICTBCHHAS.

Monudukanuonnas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUH
MOAU(PUKAIIMOHHON M3MeHYnBOoCcTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psan u BapuanuonHas kpuBas (B. Moranncen). CoiicTBa MoaupUKaAIMOHHON
M3MEHYUBOCTH.

['eHoTMIIMYECKasi N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Bunbl reHOTUTTHYECKO N3MEHUYMBOCTH: KOMOWHATHUBHAS, MyTaIllMOHHAS.

KomOnHaTHBHAsS H3MEHYMBOCTH. Mei0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTU B CO3JJaHUU
TeHEeTUYECKOro pa3HOoOOpa3us B Mpeiesiax OJJHOTO BUA.



MyTanuoHHass W3MEHYMBOCTb. BHIBI MyTalMil: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMpPOBaHHbIE MyTauuu. SnepHsie U
nUTOIIa3MaTudeckue Mytanuu. CoMaTUYeCKue W MoJoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUA MyTanuil. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpoIlecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HaciencTBeHHoW u3MeHunBoct (H.M. BaBunoB). BHesdnepHash W3MEHUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, POJb ONUSEHEMUYECKUX (Hakmopos &
HAc1e008anHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JdeMoHCcTpau

[Toptpersr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuuber w  cxembl: «Buapl u3mMeHumBOoCcTHY, «MoaudukarmoHHas
U3MEHYUBOCTbBY, «KombOunaTuBHas U3MEHYUBOCTD, «Meio3,
«OmnoaoTBopeHuey, «I'eneTnueckue 3a00JIeBaHUs YeI0BeKay», « Bumbl myTammii».

OO6opyioBaHUE: XKUBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTeHH,
pUCyHKH ((poTorpadum) )KUBOTHBIX C Pa3IUYHBIMUA BHJIAMHU U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psga U
BAPUALIMOHHOU KPUBOW».

IIpakTnueckass padora «Myrtanuu y Jpo3oduibl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKka

Kapuotun yenoBeka. MexayHapoaHas mporpamMma HCCIEIOBaHHUS TE€HOMaA
4yejaoBeKa.  MeToapl  M3YyYeHMsT TE€HETUKH  4YEJOBEKa:  I'€HEAIOTMYECKHU,
OJM3HEIIOBEIN, IIMTOreHETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONIPENIECIICHNE r€HOTHUIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI1P-ananu3a. HaciaencTBeHHble 3a00sIeBaHUs YellOBEeKa. | eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YenoBeKa. boJIe3HM C HACIENCTBEHHOW MPEpacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKOo-reHeTUueCKoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Ipy3a». ITUUECKUE acCHEKThl UCCIEIOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMHUYECKOMY 3arpsi3HEHHUIO OKpYsKarolie cpenbl. ['enernueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSsIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesioBeKkay, «l 'eHeTnyeckue 3a00eBaHUs YETOBEKa.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB



JlomecTukanuss W CEJIEKUUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALUH.
Yuenue H. W. BaBmmoBa o lleHTpax mnpOMCXOXIEHUS HW MHOT000pa3us
KYJBTYPHBIX pacTeHuM. Poip cemekuuy B CO31aHMM COPTOB PACTEHUN M TOPOL
#*uBOTHBIX. CopT, mNmopoaa, ImMTaMM. 3aKOH TIOMOJOTHYECKUX pANOB B
HaclleICTBEHHOM wu3MeHunBocth H. WM. BasunoBa, ero 3HaueHue s
CEJIEKIIMOHHOU PadOoTHI.

Metoapl cenekunoHHONW paboTel. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/INBU1Y JIbHBIM. DTarel KOMOUWHAIIMOHHOM CCJICKIIUU. HUcnrwiTanne
npou3BoAMTENIed MO MNOTOMCTBY. OTOOp NO TEHOTUINY C TOMOIIBIO OICHKU
¢dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckycCcTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIIMOHHOW  paboThl.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYPHBIX
dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PEIAKTUPOBAHUS M METOJIOB
pekoMmOuHanTHBIX JIHK 17151 mosydeHust iCX0AHOTO MaTepurana sl CeJIeKIIUU.

[Tonyuenune MOJIUTUIOU]IOB. BnyrtpusugoBas rUOpUIN3aIINS.
biu3KkopoACTBEHHOE — CKpeliMBaHue, wWin  uHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, Win ayTOpuauHr. I'erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rubpunusauus. llpeononenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DpesonoyuUsy.

CoxpaHeHre ¥ U3y4YEHUE T€HETHYECKUX PECYPCOB KYJBTYPHBIX PACTCHHU U
UX JUKAX  pOAWYed  JJIsI  CO3JaHUs  HOBBIX COPTOB W THOpHUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yensax YIVUUeHUs CYUecmeyiomux U coO30anusi HO8blX NOpoo, TUHUL U KPOCCOS8, 8
MOM 4Hucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoeli U NepCneKmuEHbIX MeXHOI02ULL.

JlemoHcTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «I{eHTpbI MPOUCXOKIESHHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HW3MEHUYHMBOCTHY,
«Metoaspl cenexkimmny, «OTnanéunas rudpuauzanus», «MyTrareHesy.

JlaGoparopHasi padora «/3ydyeHue cOpToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparopHas padora «/3ydeHrne METOAOB CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKekypeusi «OCHOBHbIE METOIBI U JIOCTHXKEHHUSI CEJIEKIMU PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIHNIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENBHBIM yYacTOK, B TEIJIMYHOE XO34MCTBO, B JIaDOPaTOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».



Tema 16. buorexHo10rus U CHHTETHYECKAsA OMOJIOTHS

OOBEKTBI, HCHOJIb3yEMbIE B OHWOTEXHOJIOTUU, — KIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKpPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHrue, TMOJIyYeHHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOJEenne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTUYECKUX
texHonorui. [IpousBoacTBo Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHHS H
KOHCTPYHPOBAHUSI TEHOMOB C ILIEJIbIO MOJYYEHNs OPTaHU3MOB M UX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOIIHUECs B MPUPOIe OMOCUHTETHUECKUE MY TH.

Kinerounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CEJIEKIUU pacteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PekoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XKMBOTHBIX. METOA TpPaHCIUIAHTALMK SIAEP KIIETOK.
Texnonozuu 0300p08IeHUs, KYJIbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass M Te€HHas WHXEHepHs. VICKyCCTBEHHBII CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss W = NEPCHEKTUBBI  XPOMOCOMHOM W T€HHOM  MHKECHEPHH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON UHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaiu3 MpoTeoMa
4eJIOBeKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbs. VCIONb30BaHHWE CTBOJIOBBIX
kietok. TaprerHas Ttepanusi paka. 3D-Omoumkenepus s pa3paOOTKU
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEe COoueTaHWEM TEXHOJIOTHH TPEXMEpHOro OMompuHTHHTa U ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C LENbl0 00OecredeHus: KOMOMHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢dbynkunonupoBanusi PHK-cogepkamyx BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl n cxemsl: «Mcnoap30BaHe MUKPOOPTAaHU3MOB B MPOMBIILIEHHOM
POU3BOACTBEY, «KieTouHas nHKeHepus», «['eHHass HHXKEHepUs».

JlaGopaTopHasi padora «M3yueHne 00bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «lloydyeHre MOJTOYHOKHUCIBIX TPOTYKTOBY.

IKekypcusi «bHOTEXHONOTMA — BaKHEWINAsh MPOU3BOJUTENbHAS CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOJICTBO).



11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBuUTHE JBOJIONMUOHHBIX INPeACTABJICHUHA B
onoJiornu

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb 1 Hay4dHas aestenbHocTh Y. [lapBuHa.

JIBrKy1Me CUiTbl 3BOIOUMH BUIOB 110 Y. J[apBHHY (BBICOKasi ”HTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HAcCJEICTBEHHas WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmiienne cunteTnueckor Tteopunm spomonuu (CTDI). Hedtpanphas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpaIMuK

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
KroBee, Y. lapeun, C. C. UerBepukos, W. 1. llImansraysen, Ix. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBo mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxoaku Y. {apBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIICHUS JBMXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuUKpPO3BOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLHA. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETHYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMH KaK »3JEMEHTapHOE »HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHJIbI) HBOJIONMH. MyTallMOHHBIH
npouiecc. KomOuHaTuBHas wu3MeHuHMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajuieled B momyasanusx. ddekr
OCHOBateNs. Jpgexm oOymuliounoeo 2opaviuika. CHUdCEHUE 2eHemUYecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opeiigha cenog 6
oonvuwux u  manelx  nonyiayusx.  Murpauuu.  M3onsuus  mOMyJISLMi:
reorpadudeckas (mpocTpaHCTBEHHAs ), OMoIoTHYecKast (PENPOyKTUBHAS).

EctecTBeHHbIil 0oTOOp — HampaBisionwii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWIM3UPYIOLIUNA,  pa3pbIBAIOIIMIMA
(mm3pyntuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEJICHUSI )KUBOTHBIX.



[Ipucnoco0eHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIIOLHUU.
Bo3HUKHOBEHHE  TPUCIIOCOONEHMH y  OpraHu3MoB.  ApoMopdo3bl U
uanoagantauuu. [Ipumepsl nmpucnocobieHuii y opranu3MoB: MOp(hOIOTHYECKuE,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kputrepum u cTpykTypa. BumooOpasoBanue kak pe3yibTar
MUKpO3BOIIONMH. M3omsmus — ximroueBod ¢aktop BupooOpaszoBanus. [yt u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIIATpUYecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumIouIU3aIys,
rubpuauzanus). JJIMTeTbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl (OPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponp  sBomronmoHHO#l  OuWojoruu B pa3paboTKe HAyYHBIX METO/OB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
X03s1eB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «JBuxyime
CWJIBl ABOJIIOLUN», «IDKOJIOTMYECKass M30JSAUUs MONYJSAUUI ceBaHCKOW (popenm»,
«l'eorpaduueckass M30JSAUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiny, «IlomynsiiuoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U XKEPTBY, «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «PopMbl OOpHOBI 3a CYIIECTBOBAHUE,
«HaycTpuanibHpI MenaHu3M», «KuBble uckonaemseie», «I10KpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaronas OKpacka KUBOTHBIX,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpPraHu3smMoB M €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupoze», «Crnocobbl BumooOpa3zoBanus», «leorpaduueckoe BHUI000pa3OBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHMJI000PAa30BAHHUE BHUJIOB CHUHUID),
«ITonumounasl pacreHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHH, dYydesia NTUI] U 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHuUW OJU3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3IMYHBIMH CIIOCOOAMH.

JlabGopaTopnasi padora «BbIsiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  opraHm3MoB M HX
OTHOCHUTEIbHAS 11eJIeCO00Pa3HOCThY.

JlaGopaTopnasi padora «CpaBHeHHWE BHUIOB IO MOP(OIOrHIECKOMY
KPUTEPUIO».



Tema 3. Makpo3BOJIIOIMS U €€ pPe3yJIbTaThl

Metonbl  HM3ydyeHHs MaKpO3BOMIOLMHM. [laneoHTonormyeckue  MeETOJbI
u3ydyeHus oHBomouuu. llepexomgnbie QopMbI U (PUIOTEHETUYECKHE PSAbI
OpTaHHU3MOB.

buoreorpapuyeckue meTonpl u3ydeHus: sBoitouuu. CpaBHeHUE QIIOpHI U
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emmm. Bumpl-
SHJEMUKHU U PEITUKTHI.

OMOpPHONIOTHYECKHe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOABl U3YUEHUS
ABOIONMH. ['€HeTMYeCcKue MEXAaHU3Mbl SBOJIIOLUA OHTOTEHE3a U TOABJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbL.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKyISIpPHO-TEHETUYECKHUE,
OMOXMMUYECKHE W  MaTeMaTUYECKME  METOJbl  W3Y4YEHUsS  HBOJIIOLUU.
['omonoruunbie TeHbl. COBpEeMEHHBIE METOAbl MOCTPOCHUS (UIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallUX U 3BOJIFOIUSI TEHOMOB.

OO6nue 3aKOHOMEPHOCTH (MpaBuia) 3BOIONUU. [IpuHyun cmensvl QyHKYUL.
HeoOpatuMocTs 3BomonnH. AfanTuBHas paauanvg. HepaBHOMEpPHOCTb TEMIIOB
IBOJIFOLIUY.

JlemoHcTpanuu

[Hoptpetsr: K. M. bap, A. O. KosanieBckuit, ®. Mromnep, 3. I'ekkens.

Tabmuubl U cxembl: «DUIOreHETHUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedanby»,  «Punnodutsr»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emium», «Jlpeiid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPUOHAIBHOTO Pa3BUTHUSA TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YENOBEKAa M IIMMIIaH3e», «lJIaBHbIE
HaIpaBJICHUS IBOJIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKA HCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcrepmusi. JloHaydHble TIPEICTABICHUS O 3apPOKICHUU KU3HU (KPEaIMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apPOKICHUS KU3HU U €€ ONpoBepKeHHe onbiTamu O.
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reoyoruueckas) SBOJIONUA. XHMHUYECKas OdBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHuyeckux BemiectB W3 Heopranuueckux. Ompir C. Mumiepa u I'. IOpu.
O6pazoBanue mnojduMepoB U3 MoHOMepoB. KoamepBatHas rumnoteza A. .
Onapuna, runore3a nepBuyHoro oynsona J[x. XomnaeitHa, reHeTUYecKasi TUIOTE3a



I'. Ménnepa. Pubo3umbl (T. Yek) m rumoreza «mupa PHK» VY. TI'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHNE MTPOTOKIICTKH.

Uctopus 3emimn u Meronsl €€ wu3ydeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOJIIOTHAS
reoXpOoHOJIOTHs. [ €0OXpOHOIOrMUecKast Kajia: Y0HbI, 3pbl, HEPUOJIBI, STOXHU.

HadvanbHble 3Tanbel opraHndeckord HBomonMU. [logBieHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIONUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMmeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHU. OCHOBHBIE apoOMOP(O3bI
pacreHuii. Bpixon pacrenuid Ha cymy. llosBiaeHHe CHOPOBBIX pPAacTEHUM U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue NIBETKOBBIX
pacTCHUMN.

OCHOBHBIEC ATamnbl 3BOJIONUHU >KUBOTHOTO MHpa. OCHOBHBIE apoMOp(hO3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunuun kimoyeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pazutne xku3HM Ha 3emie MO 3paM U IEpUOAaM: apXel, MPOTEPO30il,
majgeo3oi, Me3030M, KaiiHO30¥. OOmas XxapakTepucTHKa KiIuMara |
reoJIorndeckux TmpoieccoB. llosiBieHre W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHSI — KOJIOTMYECKUE KPU3UCHI Mpouuioro. IIpuunuel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHoO0Opas3us Ha 3emIie.

CoBpeMeHHas cucteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanwy, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXIeHUsl Xu3Hu», «Cxema ombita C. Mwmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUNW», «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKO IBOMIONUNY, «CxeMa 00pa3oBaHUS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHUE BHUpPYCay,
«Apomopo3bl  pacteHuit», «PuHHOPUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIeTOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE



pactenus», «OpraHbl IBETKOBBIX pacTeHUl», «(Cxema pa3BUTHS KUBOTHOIO
mMupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreiimme», «KuieuHonoaocTHbiey,
«Ilmockue YEpBU», «YneHucToHorue, «PBIOBIY, «3E6MHOBOIHBICY,
«IIpecmbikaronuecs», «lItuupy», «Mnekonuratommue», «Pa3BuTue KuU3HU B
apXeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
IaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaHO30MCKOM 3pey, «CoBpeMeHHas CUCTEMA OPraHUYECKOI0 MUPAY.

O6opynoBanue: repbapuy PACTCHUM pa3IAYHBIX OTMAEIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpeEu,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX HMCKOMAEMbIX, MYJISIKA OPTraHU4YECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sa0oparopHas paGora «MopaenupoBaHUE — ONBITOB
Muiepa—HOpu 1o u3ydeHnio abMOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHOM aTMochepey.

JlaGoparopnass padora «lI3ydeHue W OINKMCAHWE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «/3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenne Yea0BeKa — AaHTPOIIOIeHe3

Paznesnsl 1 3a7a4n aHTPOIOIOTrUU. METOIBI aHTPOIIOJIOT U H.

CraHoBiieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hbie
BO33peHUsA. COBpEMEHHBIE HAYUYHBIE TEOPUH.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATHUUECKOE MOJIOKEHUE YEITOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEJIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBe/ieHUeckue. OTanyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JIBrokymue cuiibl (hakTophl) aHTPOIOTeHe3a: OMOJIOTHYECKUe, COIUaTbHbBIC.
CooTHoleHHue OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIC CTaJuu aHTpoIoreHe3a. PaHHue uenmoBekooOpas3Hbie 00€3bSIHBI
(IPOKOHCYJIbI) M paHHUE MOHTUBI — OOIIHE MPEKU YeJIOBEKOOOPA3HBIX 00€3bsH U
JO/Ie. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenensl  Adpukn. YenmoBek reimenbOeprckmii —  0oOmMMEA  MPEIoK
HEAHJEPTATBCKOTO YEJIOBEKA M YeJIOBEKA pasyMHOro. YenoBeK HeaHIepTalIbCKUM
Kak BHJ JIIOJIEH XOJOAHOTO KJMMaTa. YeloBeK pa3yMHBbIM COBPEMEHHOIO THIIA,



JIEHUCOBCKUM 4YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpenenamMu AdQpuku.
[TasieoreneTrka u nMajieOreHOMMKA.

OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJNSALMSIX
yesioBeka. MyTanuoHHbIH mpouecc U noaumopdusMm. IlomynsiimoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBponeouIHast
(eBpaswmiickasi),  aBCTpajOo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3umaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs YeloBeKa MO ILJIaHEeTe.
EnuHcTBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoONeHHOCTh YEIOBEKa K pa3HbIM YCJIOBHUSIM OKpYKArOUIEH Cpeabl.
Bnusnue reorpaduueckoil cpeasl u  Apeida reHoB Ha Mopdonoruio u
(bU3HONOTHIO YeTIOBEKa.

MexauciuruinHapable  MeToAsl B ¢u3uueckoil  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEUECKUX MOMyJsiUuid. bruocolnuanbHble HCCIEIOBaHUS MPUPOJBI YETOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOTMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJEeT IIMMIaH3e»,
«PynMMEHTBI U aTaBU3MBDY, «J[BIXKYIIIME CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
JIpEBO  YeNOBEKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
NPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepransupny, « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUHN YEIOBEKA», «Packl UeoBeKkay.

O6opynoBaHue: MYJSDKM — OKaMEHENIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJNOBEKa, penpoaykiuu (dbororpaduu) KapTuH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4eJOBEKa W dYepena IIMMIaH3e, MOJENb KHUCTU YEJOBEKa M KHCTH
HIMMITaH3€, MOJENH TOPCA MPEIKOB YEIIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBSI3AHHBIX C MPAMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHrne dKOJIOrMYECKUX aJalTallNi YEIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOIICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
sKoi0ruu. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.



Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B HKOJOTHU:
npupojHble W JabopatopHble. MonaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEN Cpe/ibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUW I YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€M YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skomorum», «Meroabl 3Konorum», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEIbI».

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
WCCIIEOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okozoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTtBusd. Knaccudukanus
HKOJIOTHYECKUX (PAKTOPOB: aOUOTHUECKUE, OMOTUUECKUE, aHTponoreHHblie. O01ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHuecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue ¢akropel. CBeT Kak sKonorudeckuid axrtop. JleiicTBue
pPa3HbIX YYACTKOB COJIHEYHOI'O CHEKTpa HAa OPraHu3Mbl. DKOJIOIMYECKUE TPYIIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CHUTHaJbHas poOJib CBETA.
doTonepruoau3M.

Temneparypa kak oskojorumdeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKHIIOTEPMHBIE U TOMOWOTEPMHBIE OPTaHU3MBl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuil K
HoJIIepKaHUI0 BoJHOTo OanaHca. Knmaccudukanusi pacTeHH MO OTHOILEHHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rilyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumMuyeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucmocoOneHuss OpraHu3MoB K
YKU3HU B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue M BHyTpeHHHE pPUTMBbL. CyTOYHBIE U
roJu4yHble PUTMBL. [IpHCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
XKuznennble pOpMBbI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHUE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (OPMBI >KUBOTHBIX: THIAPOOUOHTHI,
re0OMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa KU3HU.



buotnueckue (hakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHICTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxyieOHU4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHHMS OpPraHU3MOB B cpeje
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmuelt 1 cxeMmbl: «Okonornueckue (axtope», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHAE TPYIIIHI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «Te€mIoKpOBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOrMYECKUE aaanTauuu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bHOJOrMYeCKHEe pPUTMBIY,
«Kuznennoie  ¢opmbl  pacreHuit», <« KuszHeHHele (QOpPMBI  KUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenmn
nuTaHus», «XumHuyectBo», «llapasutusm», «Konkypenuus», «CumMoOmo3»,
«KommeHncanuzm».

O6opynoBanue: repOapuu pPacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHBIX 3KOJOTWYECKHX (PAKTOpPOB, TepOapuH CBETOIHOOMBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOC/IMBBIE KOMHATHBIE pAacTEHUs], repOapuy U KOJJIEKLIUU TETIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHui, OTHOCSAIMXCA K rUrpopuraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIIMH >KMBOTHBIX, OOUTAIOIINX B Pa3HbIX cpeaax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJalOMIUX dYepTaMu
IPUCIIOCOOIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKM3HM, TrepOapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >XKM3HEHHBIX (OpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOLIMX B PA3JIUYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlabopaTtopnasi padora «BbIsiBIeHHE MPUCTOCOOTICHUI OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTAHUS.

Tema 8. Ikos10rvsi BUA0B U NMOMYJISAIMH

DKOJIOTMYECKHE  XapaKTePUCTUKU  TIOMYJISLHH. [Monynsiuua  Kak
Ounonoruyeckas cucreMa. Poib HEOJHOPOAHOCTU Cpenibl, GU3HUECKUX OapbepoB U
0CcOOeHHOCTEW OMOoJIOrMK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuid. OCHOBHBIE TNOKa3aTead MOMYJSIUUMU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi M II0JIOBAasl CTPYKTypa, pOXKIAeMOCTb, HIPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkoyioruyeckas CTpykrypa nonyisiuuu. OleHKa YUCICHHOCTU MOIMYJISIIUH.
JluHaMyKa momyJsiuu U €€ peryisiuus. bHoTHYecKuii NMOTeHIMAN MOMYJISLUH.



MopaenupoBaHue IMHaAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISILUN.
KpuBbie BbpkHMBaHMs. Perynsiusi 4YMCICHHOCTH TOMYJSIUN: poib (HaKTOPOB,
3aBUCSALIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUJIOB (I- 1
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huiie Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatunmHcona. Pa3zmepsl skosiormdeckon
Hui. [loTeHnnanbHas U peaau3oBaHHAs HUIIIN.

Bun kak cucrema nomyisinuid. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosiormueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cxeMbl: «ODKOJOTHYECKUE XaPAKTEPUCTUKU —MOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonynsiuun», «CKOpPOCTh  3aceleHuss TOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

Oo6opynoBanue: repbapuu pacTeHUH, KOJJICKIIUN KUBOTHBIX.

JlaGopaTopnasi pabora  «lIpucnocoOneHuss ceMsH  pacTeHHUH K
PACCEIICHUIOY.

Tema 9. Ikos10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OopraHu3MaMH B OUOIIEHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. Ix. Tencnn). OyHKIMOHAIbHBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTHI, PEIYyLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAX. KpyroBopoT BEIIECTB M IOTOK 3HEPTUU
B DKOCUCTEME.

OcCHOBHBIE ~ TOKa3zaTeau  JKOCHUCTEMBbl. buomMacca H  NPOAYKIMS.
DKOJIOTMYECKUE MUPAMHUJIbI UhCell, OMOMACChl U SHEPIHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HanpaBiieHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKIlleccud. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W UX TMPUYMHBL. AHTPONOTE€HHbIE BO3JICUCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKoCcUcmembvl Mopeu U
oKeanos. Ikocucmemvl MyHOp, J1ecos, cmeneu, nyCmvlHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Pazmnuns
MEK]Ty aHTPOIIOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMaMHU.



Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [oposackas
dnopa u ¢ayna. CuHaHTpomm3aius TOpPOACKON ¢ayHbl. buonormdyeckoe u
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aWMOJICHCTBUI OPTaHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 pyHrkyuonuposanuu sxocucmem. IIepeHOC SHEPTUU U BEIMIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030elicmeUsi  3A2PA3HEeHUll  PA3HLIX  MUN08 Ha
CYOOpaHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UYECKO20 ~ HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€lCMEUS.
MeTom010THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JdeMoHCcTpaMu
[Toptper: A. JIx. Tencnu.
Tabmuupl U CXEMBI: «CTpykTypa  OHOIICHO3aY, «DKocHucremMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHATbHBIC
TPyHOIBl OPTraHU3MOB B 3KocucTeMe», «KpyroBOpoT BEIIECTB B JKOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT MTUPAMHIA YUCEID,
«IKonoruyeckas mupamusia OMOMaCChl», «IKOJIOTHUECKass MUpaMUa SHEPTU,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHOBIEHUE Jieca MOce
noxkapa», «J9KOocHUCTeMa 03epay, «ATporeHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPruH B arporieHo3e», «[Ipumepsr ypboskocucTem.

Oo6opynoBanue: repOapuy pacTeHHUM, KOJUIEKIIMM HACEKOMBIX, dydesia ITULL U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

Jlabopatopuasi padora «/3ydeHue pazHOOOpa3usi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX SKOCUCTEMAX).

IKCKYypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, OEpe3HSK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcusi «DKCKYpCHUsl B arposKocUCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buocdpepa — oOmennanerapHas 000Ji04ka 3€MIIM, TJI€ CYIIECTBYET WIH
CyILLECTBOBaJA >KM3Hb. PazBuTHe npeacTaBieHuili o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. JKuboe
BEIECTBO Orochepsl U ero PyHKITUH.

3aKOHOMEPHOCTH cyliecTBoBaHus 6uocdepsl. OcodeHHOCTH Onochepsl Kak
ri100abHOM 3K0cUCTeMBI. J(MHamMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEILECTB U OMOT€OXMMHUYECKUE LUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh SIBIEHUMN
B Onocdepe.



3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOIHBIE JIeca, CMEILIAHHbIE U IIUPOKOJIUCTBEHHBIE JIECa, CTENH, CABAHHBI,
MyCThIHU, TPONUYECKHE JIECa, BEICOKOTOPhs. KiiuMar, pacCTUTEIbHBIN U AKUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa U QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaja 1
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yrnepoga B mpupone», «KpyroBopor kuciopoma B IPHUPOIEL»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHBIE OMOMBI cymin», «Knumatnueckue
nosica 3emnny», «TyHnpay, «Taitray, «Cmemannbiii gecy, «llIupokonrcTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponudeckuii jiecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCBl W WX NpUYMHBL. BosmelcrBue YenoBeKa Ha
ouocdepy. 3arps3HeHre BO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBsl. OxpaHna
MOYBEHHBIX pecypcoB. 3MeHeHne KIMMara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
PaCTUTENILHOTO U >KMBOTHOTO MHUpa. OCHOBHBIE MPUHIMIBI OXPaHbl HPUPOIBI.
Kpacaesie xHuru. Oco0o oxpansemblie npupojanbie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPUPOIBI.
PaunonanpbHOE  MPUPOJONOJIB30BAaHUE M COXpaHEHHWE  OHMOJOTMYECKOTO
pazHooOpasust 3emiu. OOIIME 3aKOHOMEPHOCTH TJ00ATBHBIX HSKOJIOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3Butrie METOJIOB MOHUTOPUHIA PA3BUTHUS ONACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemmuvie uccieo0o8anus nepexooa K pecypcocbepezarowen u
KOHKYDEeHmOocnocooHou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemvol, obecneyugaroujue O00Cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoGbl
sKopeadbuumayuu dKocucmem u cnocoboos 6opvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdemMoHcTpanuu

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocdepb»,  «3arps3HEeHHe
ruapocdepsl», «3arpsizHeHue mouBby, «llapaukoBeiii A dexT», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY», «MOJENn yIpaBIsIeMOro MUPay.

O6opynoBanue: (ororpaduu OxXpaHsSEMbIX pacTeHUM U >KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHKWE OOYYAIOIIMMUCA POCCUICKON
IPaKIAaHCKOM UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOOINpEACNICHUIO, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTA Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY W IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULUMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepainuu, npupoae u
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTH M CIIOCOOHOCThH 00YYaroNIuXCsl pyKOBOACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTUA B MPOIECCE peaM3allii OCHOBHBIX HAMpaBICHUMN
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YyYaIOIIEeTrocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



TFOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMIO [0 OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICUCTBUS JTIOJICH C Pa3HBIMHU YOCKICHUAMU, KYyJIbTYPHBIMUA LICHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh pOCCUICKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IMEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoawHy, CBOM SI3BIK U KYJbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACJIEAHIO U MaMSITHUKAM HPUPOIBI,
JTOCTUXEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHUOJIOTUM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACH HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAMUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUN;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;



5) ¢pusuuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJbTYPbI 310POBbH H
IMOIMOHAJILHOIO 0JIarOnoJIyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAaHWE 1EHHOCTU TPaBUJ HWHJMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCIEACTBUN U HENPUSITHS BPEIHBIX MPUBBIYEK (YHOTpEOICHHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0II00UE;

TOTOBHOCTh K AKTHMBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW W COLMAIBHOM
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3IMyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  peau30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K 0Opa30oBaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBLIIIICHWE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB W OIEHKHM UX BO3MOXHBIX TOCICACTBUMA s
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJI30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HAHUS W YyMEHUs TpU pelIeHUd NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIOIb30BaHUEeM  (COONMIOZCHNE  TIpaBWJI  TOBEACHHS B MPHUPOJIE,
HalpaBJICHHBIX HA COXPAaHEHHWE PABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JIEMCTBUM, MPUHOCAIIMX BpPEH  OKPYKAKOLIEH
NPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOr0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yYMEHUSI
PYKOBOACTBOBATbCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHON M COLMAJILHOU



MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MIPAKTHUUYECKOHN JIESITEIHHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJIOre
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U YMTATEIBCKOM KYJIbTYphl KakK CpEACTBa
B3aMMO/ICHCTBUS MEXK]TY JIIOJbMH U MIO3HAHUSI MUDA;

MOHUMaHUE CcrerudUKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& polu B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MPEACTABICHUSI 00 OKpYXKAlolleM MHpPE KaK O €IUMHCTBE MPHUPOJIbI, YEJIOBEKa U
oOmecTBa, B TO3HAHWM TPHUPOIHBIX 3aKOHOMEPHOCTEH M PEHICHHH IPOoOJIeM
COXpaHEHHMS TIPUPOITHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OWOJOTHH JUIi COBPEMEHHOM ITMBHIIM3AIIUU:
obOecricueHUsT HOBOTO YPOBHSI Pa3BUTHS MEJUIIMHBI, CO3JaHHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIlaTh pPECypCHble  MpOOJEeMbl  pa3BUTHUSA
YEeJI0BEYECTBA, MOMCKA MyTEeHl BhIXOJIa U3 TII00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecricueHUsT  TepexojJa K  YCTOMUMBOMY  Pa3BUTHIO,  PalldOHAJILHOMY
WCIIOJB30BAaHUIO TIPUPOJHBIX PECYypcoB M (HOPMHUPOBAHUIO HOBBIX CTaHJIapTOB
JKHM3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHMOJOTHMUECKUX 3HAHUM B IENAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHONH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOW IpaMOTHOCTH OOydJaromuxcs, GopMupyemoi
MIPU U3YYEeHUH OUOJIOTHH;

MOHMMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs1 aHajiu3a U
OOBSICHEHUS SBJICHUH OKPYXKAIOIIETO MUPa U MPOMCXOAIINX B HEM M3MECHCHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKIIOYCHHS Ha OCHOBE HAay4YHBIX (PaKkToB u
HMMEIOIINXCS JJAHHBIX C 1IE€JIBI0 MOJYYECHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIFHO HMCIIOJIb30BaTh OHMOJOTHMYCCKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOW JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO I€TEIbHOCTh MHINBUIYaJIbHO U B TPYMIIE;

TOTOBHOCTh W  CIIOCOOHOCTh K  HENPEphIBHOMY  OOpa3OBaHUIO W
caM0OOOpa30BaHUI0, K AaKTHBHOMY IOJYYEHUIO HOBBIX 3HAHHMU MO OHWOJOTHH B
COOTBETCTBHH C KM3HEHHBIMHU MOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOCHMsI yueOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCA



MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIlIeHayYHbIe MOHATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs, SABICHUE, MPOIIeCC,
CUCTEMa, Hay4yHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleloBaHue,  HaOJOJEeHHe, HU3MEpPEHUE, OKCIEPUMEHT U Jpyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC JeWCTBHSA (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCS; CIIOCOOHOCTH
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCUUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCaJbHble y4eOHbIE JIEUCTBUS B
ITIO3HABATEJILHON U COLMAIIBHON MTPAKTUKE.

B pesynprare wu3ydyeHus OHOJOTMM Ha YpPOBHE CpeIHEro oOIIero
oOpa3zoBanus y oOyvaronierocs OyayT chOpPMHUpPOBaHbI TO3HABATEIbHBIC
YHHUBEpCaJbHbIEe yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISATUBHBIC YHUBEpCAIbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHas
NEeATEIbHOCTb.

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOrPAMMbI CPEIHEr0 OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30oBble JIOrHYeCKHE ICHCTBUS:

CaMOCTOATENbHO  (OPMYyJIMpPOBaTH W aKTyaJIU3UpOBATh  MpoOJemMy,
paccMaTpuBaTth €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3za, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKalui, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPHUH UX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Il 0ObsICHEHUS (DAKTOB U SIBJICHHI
YKWBOW MPUPOJBI;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JACIyKTUBHBIE, I10
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

PUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea A peICTaBIICHUS
CYILLIECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3Y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TAaKK€  NPOTUBOPEYMU  Pa3HOrO0  pOAd,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHalbHbIX U HEMATepUaIbHBIX PECYPCOB;



BHOCHUTH KOPPEKTHBBI B JCSITEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIHTATOB
IEJI5IM, OLICHUBATh PUCKU TIOCIICACTBUN ACATEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJMHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCIIe0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIbHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTUICCKUX 33]1a4, TPUMCHEHUIO
Pa3IUYHBIX METOJIOB MIO3HAHUS;

UCIIONB30BaTh PAa3iMyYHble BUABI JCSATEIBHOCTH IO TMOJYYCHHIO HOBOTO
3HaHWS, €ro HWHTEpIpEeTally, MPeoOpPa3OBaHUI0O M TMPUMEHEHUIO B Y4EeOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YICOHBIX M COITHAIBHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJI€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJauyl B 0Opa30BaTEIbHOU
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apTyMEHTHI JIJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTEPUHN PEIIICHHUS,

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTUYECKHA OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIAThH IEJICHAINIPABICHHBIN TOUCK TMEpeHoca CPEACTB M CHOCOO0B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh TIEPEHOCUTHh 3HAHUS B TO3HABATEIBHYIO M MPAKTHYECKYIO OOJaCTH
KU3HEICSATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, TpEJjiaraTb OPUTHHAIBHBIC MOIXOIbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(POpMAINK (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIONMYJIIPHOW JIUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIM3HPOBAThH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (POPM TIPEACTABICHUS, KPUTUICCKH OIICHUBATh
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyIMpPOBaTH 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJisi BBITIOTHEHUS YYEOHBIX
3amad;



npUOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUI, COBEPIIIEHCTBOBATH KYJIbTYPYy aKTUBHOTO MCIOJIb30BaHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ounosiornyeckor uHpopmaIuu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
H Ipyroe);

WCIIOJB30BaTh HAYYHBIM SI3bIK B KAyecTBE CpEACTBa mpu padbore cC
Owonornyeckor HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYECKUE W
MaTeMaTUYeCKUe 3HaKU W CHUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarIsiAHOCTH;

BIAJCTh  HAaBBIKAMH  pAaclO3HAaBaHWS W 3aUTHl  WH)OpMAaIuH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenne:

OCYIIECTBIJISITh KOMMYHHKAIIMHU BO BCeX c(hepax *KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUHU IO CYIIECTBY OOCYKIaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIIOJIHEHUS IIpeajiaraeMoun
3a/1a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3UIUN APYTUX YYACTHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIEHHUS, MOHUMATh 3HAYCHUE
COIIMAILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIOCOOAMHU OOIIEHUS M B3aUMOJICUCTBUS, MOHUMATh
HaAMEPEHHUS IPYTUX JIIOJCH, MPOSBISITh YBOXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U UHIUBUIYATHHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN Yy4eOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy M METOAbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIUX
WHTEPECOB, U BO3MOKHOCTEH KaXKJI0r0 YjeHa KOJIJICKTHRA;

NPUHUMATh  IIEIM  COBMECTHOM  JEATENbHOCTH, OpPTraHU30BHIBATH WU
KOOPJAWMHUPOBATH JIEUCTBUA IO €€ ITOCTUKEHUIO: COCTABIATH IUIAH JECHCTBUM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThHI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJIAJa W KaXJAOTO yYacTHUKA KOMAaHJbI B
OOIIMiA pe3yIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;



Ipe/iaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TMO3UUUMHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelieHus B )KU3HEHHBIX U yUCOHBIX CUTYAIHIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAax IO OTHOLICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIIATH
npo0eMbl, CTaBUTh U (POPMYyIHUPOBATH COOCTBEHHBIEC 3a7jaul B 00pa30BaTeIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pPELIEHUs MNpoOsieMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTECHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pElICHHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAHMIMH B
pa3HbIX 00JacTAX 3HAHWM, NOCTOSHHO IOBBIIIATH CBOM OO0pa30BaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/J€Th  HABBIKAMU  [IO3HABATEJbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBHUM M MBICIUTENBHBIX IPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIEKCUU ISl OLEHKU CUTyalluH, BHIOOpA
BEPHOT'O PEILLICHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS 10 HX
CHU)KECHMUIO;

OpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

3) npuHsTHE CeOs M IPYTUX:

NPUHUMATH ceOsl, MTOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3e pe3yJbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP € MO3UIMH JIPYTOro YEJIOBEKA.



ITPEAMETHBIE PE3YJ/IbTATDBI

[IpenMeTHble pe3yabTAaThl OCBOEHHUSI COJIEPXKAHUSI Y4eOHOro MpeaMera
«buonorusi»y Ha yriayOJI€HHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIedYeHHe
npoduibHoro  oOydeHust  oOydaronuxcst  Owojorud. OHM  BKJIIOYAIOT:
cnenuuyecKkue i OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWMA, BUJIBI JEATCILHOCTH 10
MOJIYYEHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
peaNbHbIX XU3HEHHBIX cUTyauusx. lIpeameTHble pe3ynbTaTsl MPEICTABIEHBI IO
roJiaM U3y4eHHUsl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 10
Kacce NOJIKHBI OTPAXKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  peIIeHHH TpobJieM  paruoHaJIbLHOTO
MPUPOJIONIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Onooruu;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas BKIJIIOYACT:
OCHOBOITOJIAraloNIMe OUOJIOTMYECKHE TEPMHUHBI W TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U pPa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, xpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o nenTpax
MHOTOOOpa3usi W  MPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHW#),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB TEPBOIO TMOKOJICHMS, PACIIEIUICHHS, YACTOThl TaMerT,
HE3aBUCUMOTO HacienoBanuss [. Menaens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTU H. . Basuiiosa), MPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO TO3HAHUS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KHUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKUA: BUPYCOB, KIETOK MPOKAPUOT U
HYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTCHUMN, ’KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM
OpraHOB pACTCHMM, JKMBOTHBIX, 4YEJOBEKa, TMPOLECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIONIUX B OPTaHU3Max PacTeHUH, )KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: OOMEHa BEmIeCTB (MeTabonIn3M), MPEeBpaIEHUs dHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TeTepoTPOdHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Melo03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHUS,  WHAWBUIYyAIbHOTO  pa3BUTHUA  OpraHu3ma  (OHTOreHesa),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;



YMEHUE YCTAaHABIMBATH B3aUMOCBSI3M MEXIy OpraHOMJIAMHU KIETKH U HX
GYHKIHUSIMH, CTPOCHHEM KJIETOK Pa3HBIX TKAHEWM W WX (YHKIUSIMH, MEXKIY
opraHaMyd M CHCTEMaM{ OpPTaHOB y pPACTEHWH, >KHBOTHBIX M YEJOBEKa U WX
GyHKUMSIMH, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITaramu
oOMEeHa BEIIECTB, dTaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
JTamaMu SMOPUOHATBLHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYHUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIS JOKAa3aTeIhCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUICCKUX TPYIIIT,

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BISABISITh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMHU MPOIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MpaKkTUYECKHe padoThl, COOJ0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyYIHpPYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M
nyONUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHHYECKHUX
KOH(DepeHusx;

YMEHUE OIICHUBATh JTUYECKHE AaCIeKThl COBPEMCHHBIX HCCIICIOBAHUN B
obmacth  OWONOTMM WM MEOWIMHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE
OILIOIOTBOPEHHE, HAIMpPABIEHHOE M3MEHEHHWE Te€HOMa M CO3/I[aHWE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyayiell mpodeccHoHaTbHON
JIEATEIBHOCTH B 00JIaCTH OMOJIOTHH, MEAUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBIINIJICHHOCTH, YTAyOsATh TO3HABATEILHBIN
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
MPOJOJDKEHNE  OMOJOTHYeCKOro 00pa3oBaHMs B OpraHU3alUsaX CpPEeIHETo
po¢heCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

[IpenMeTHbIe pe3yibTaThl OCBOeHUs ydyeOHoro mpeamera «buonorus» B 11
K1acce NOJIKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJH OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IO3HAHWM 3aKOHOB MPHPOABI M PEIICHUU 3KOJOTHYECKHX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
MPUPOOTIOIH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPO/IE,



OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHUE BIIAJICTh CUCTEMOW OHWOJIOTMYECKMX 3HAHWUW, KOTOpas BKIIOYAET
ONpEJEICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocHcTeMa, Ouocdepa), OHMOJIOrHYECKUE TEOPUHU
(aBomonionHas teopust Y. J[apBuHa, CHHTETHYECKAs TEOPHs SBOJIOINH ), YICHHUS
(A. H. CeBepuoBa — 0 nyTsX U HanpasieHUsX 3Boitouuu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHdeckoro paBHoBecusi [[x. Xapaum u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. JluOuxa,
HKOJIOTHYECKON MHpaMuJibl 3HEpruu), rumnoressl (rumoresa «vupa PHK» V.
['unGepra);

yMEHUE  BJQJ€Th  OCHOBHBIMH  METOJaMH  HAYYHOTO  TIO3HAHWUS,
UCIIOJIb3yEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucaHue, M3MepeHue, HaOINIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOTCHHBIX U3MEHEHUN B PUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBEHHBIC TPHW3HAKH: BHJOB, OHOTEOIIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOMIETO, NBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJITONATPUYECKOTO u CUMITIATPUYECKOTO
BUJI000pA30BaHUs, BIUSHUS ABMOKYIIUX CHJI SBOJIONMK HA T€HO(OH]T TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUIN
ABOJTIOITUH, KPYTOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBATh B3aWMOCBS3M MEXAY MPOIECCAaMU DBOJIOIUH,
JBIDKYIIMMH CHJIaMUA aHTPOTIOT€He3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISABIATH  OTVIMUWTEIBHBIC  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOWTaHUs, aOUOTUYECKUX M OMOTHUYECKUX
KOMITOHEHTOB  9KOCHUCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JIJIsS JOKa3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYII, B3aUMOCBSI31 OPTaHU3MOB U CPE/Ibl OOUTAHUS, CAMHCTBA
YeJIOBEUECKNX pac, HEOOXOIMMOCTH COXPAHEHHS MHOToo0pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIIECTBOBAHMSI MIPUPOJIBI M UETIOBEUYECTBA;

YMEHHUE pelIaTh OMOJOTHICCKUE 3a0a91, BBISBIISTh IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAaMU U SIBICHUSMH, JE1aTh
BBIBOJIBI 1 TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJHATH JTA0OPATOPHBIE W TPAKTUYECKUE pPadOThI, COOIIOIATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHPYS IEJb HCCICI0BAHUS, AHAIM3UPOBATH TIOJyYCHHBIE
pE3YNbTATHI U ICNIaTh BHIBOBL;



YMEHUE Y4YacTBOBAaTh B y4e€OHO-UCCIEIOBATEIbCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBISATh  IOJYyYECHHBbIE  PE3yJbTaTbl HAa  YYEHHYECKUX
KOH(EPECHITUSAX;

yYMEHUE OLIEHUBATh TMIOTE3bl M TEOPUU O TIPOUCXOKICHUH JKU3HU, YEIOBEKA
M YEJIOBEYECKHUX pac, O MPUUYUHAX, MOCIEICTBUSAX U CIOCO0axX MpeaoTBpalleHus
I00ANBHBIX M3MEHEHHH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oymymieidl mpodecCHoHATBHON
NESATEeILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONB30BAHMS, MEAUIMHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUU, BETEPUHAPHUM, CEIHCKOTO XO35HCTBA, MHUIIEBOU
MPOMBIILJICHHOCTH, YTAyOJiATh IO3HABATENIbHBIM HWHTEpPEC, HAIpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMOIIEH  mpodeccmd W MPOAOHKCHHE
OMOJOTMYECKOro 00pa3oBaHus B OpPTaHU3AIUSAX CPEAHETO MPOQPECCHOHAIBHOIO U
BBICIIIETO O0Opa30BaHUA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
No KoanyecTBo yacoB DJIeKTPOHHBIE
11/-11 HaumeHoBaHue pa3/ieioB U TeM NMPOTrPaAMMBbI B Konrpoabnbie Ilpakruueckue (uuppoBbie)
cero padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
bu6mmoreka [IOK
1 buonorns kak Hayka 1 https://m.edsoo.ru/
bubmuorexa [JOK
2 JXKuBbIe CHCTEMBI U UX M3YyYCHHE 2 https://m.edsoo.ru/
3 Buosnorns kiuerku 2 0.5 BH6H_HOTeKa LOK
https://m.edsoo.ru/
bubmuorexa [JOK
4 XHUMHUYECKask OpraHu3anus KIeTKN 10 1 https://m.eds00.ru/
bu6mmoreka [IOK
5 CrpoeHue u GyHKIUHN KIETKU 8 2 https://m.edsoo.ru/
bu6nmoreka [JOK
6 OOMeH BelecTB U MPEBpaICHIE YSHEPTHUH B KIIETKE 9 1 https://m.eds0o.ru/
N bubmuorexa [JOK
7 HacnencrBenHast nHpopmanus u peannsanus e€ B KJIeTKe 9 0.5 https://m.eds00.ru/
. bubnuoteka [JOK
8 JKu3HEHHBIH UK KIETKA 6 1 https://m.eds00.ru/
bubmuorexa [JOK
9 Ctpoenue u GyHKIIMH OpraHU3MOB 17 1.5 https://m.eds00.ru/
bu6mmorexa [IOK
10 Pa3mHoOXkeHue u pa3zBUTHE OPraHU3MOB 8 1.5 https://m.eds00.ru/
I'eneTnka — HayKka O HaCIEACTBEHHOCTH U bubnuoreka [IOK
11 2 0.5 )
U3MEHYMBOCTH OPraHU3MOB https://m.edsoo.ru/
bu6mmoreka [JOK
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://m.eds00.ru/
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 bubnuoreka [JOK




https://m.edsoo.ru/

14 ['eHeTHKA YeJIoBeKa 3 0.5 BH6H.HOTCKa LOK
https://m.edsoo.ru/
bubmuorexa [JOK

15 Cenekiusi OpraHu3MOB 4 1 hitps://m.edso0.ru/

16 BuorexHonorus u cuaTeTUYECKass OMOJIOrus 4 BH6H_HOTCKa HOK
https://m.edsoo.ru/
bu6mmoreka [IOK

17 PesepBHOE Bpems 1 https://m.edso0.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




11 KJIACC

KoaudecTBO 4acoB

HaumeHoBaHue pa3ieioB U TeM JJICKTPOHHbIE
Ne /it P Konrposbubie Ilpaktuueckne  (uupposbie)
MPOrpamMmbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
1 3apoxACHUE U PA3BUTUE IBOIOIMOHHBIX 4 bubmuorexa [JOK
npeACTaBIeHN B OHOIOTHH https://m.edsoo.ru/
N bubnuorexa [JOK
2 Mukpo3BOIIOLHS U €€ PE3YIIbTATHI 14 2 https://m.eds00.ru/
N bubmuorexa [JOK
3 Makpo3BOJIIOIHS U €€ Pe3yIbTaThl 6 https://m.edsoo.ru/
IIponcxoxnaeHre u pa3BUTHE )KU3HHU HA bubnuotexa [JOK
4 15 1.5 .
3emie https://m.edsoo.ru/
bubmuorexa [JOK
5) [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 https://m.eds0o.ru/
DKOJIOTUsl — HayKa O B3aMMOOTHOILIEHHUSIX bubnmnoreka [JOK
6 OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CHCTEM 3 0.5 https://m.edsoo.ru/
C OKpY2Karolleu cpenou
bu6nmoreka [IOK
7 Opranu3msl 1 cpesja 0OUTaHUs 9 1.5 https://m.eds0o.ru/
. bubnuotexa [JOK
8 DKOJIOTUS BUJIOB U TOIYISAUN 9 0.5 https://m.eds0o.ru/
DKOJOTHUs COOOIIECTB. DKOJIOTHUECKUE bubnmoreka [JOK
9 12 0.5 .
CHCTEMBI https://m.edsoo.ru/
bu6mmorexa [IOK
10 Buocdepa — rimobanbHast skocucTemMa 6 https://m.eds0o.ru/
bu6mmorexa [IOK
11 YenoBek M OKpyKaromas cpea 6 https://m.eds0o.ru/
bubmuorexa [JOK
12 Pesepaiioe Bpens 8 https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacon DJIeKTPOHHBIE
Ne Hdara
Tema ypoka Konrpoabhbie IIpakTHueckue uudpoBbIe
n/n Bcero U3yYeHUA
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
Beoansiit uacTpykTax no OT.
1 buonorus kak KOMILJIEKCHasI 1 05.09 bu6mmoreka [IOK
HayKa M KaK 4acThb ' https://m.edsoo.ru/
COBPEMEHHOI0 00111ecTBa
bubmuorexa [JOK
2 JKuBble CUCTEMBI U X CBOMCTBA 1 6.09 https://m.edsoo.ru/
bu6mmorexa [IOK

YpoBHEBas opraHu3amus

3 P P 1 7.09 https://m.edsoo.ru/

JKUBBIX CUCTEM
Hctopust OTKpBITUS U Bubnunoreka [TOK
4 n3ydeHus kiaetku. Knertounas 1 12.09 https://m.edsoo.ru/
Teopust
MeTtoasl MOJIEKYJIAPHOU U Butmoreka [IOK
KJIETOYHOW OMOJIOTHUH. https://m.edsoo.ru/
IIpakTnueckas padora
«/3y4yeHnue MeTO10B
5 ¥ A 1 05 13.09

KJIETOYHOU 0MOJI0TUH
(xpomarorpadus,
3JIeKTpodopes,
nuddepeHHATIBbHOE




neHrpudyrupoBanue,
1111 P)»

bu6mmoreka [IOK
6 XUMHUYECKHIN COCTaB KIETKU 14.09 https://m.edso0.ru/
MuHepanbHbIE BEIIECTBA bubmuorexa LIOK
7 KJIETKH, UX OHMOJIOrn4ecKast 19.09 https://m.edsoo.ru/
pOJIb
OpraHnueckue BelIeCTBA bubanoreka [IOK
KJIETKU — OEJIKWU. https://m.edsoo.ru/
JIabopaTopHas padboTt
8 Ooparopras pabora 05 20.09
«OOHapyxeHHe 0eJIKOB ¢
TTOMOIIIBIO KAaUeCTBEHHBIX
peaKyin
9 CroiicTBa, KJIacCU(pHUKALUSI 1 21.09 BH6H_H°TCK3 HOK
DYHKLUH GETKOB . https://m.edsoo.ru/
10 OprauuuecKkue BelecTBa 26.00 BH6H_H°TeKa HOK
KJETKH — YIJeBOIbI . https://m.edsoo.ru/
11 OprauuuecKkue BEIecTBa 2709 BH@I_HOTeKa HOK
KITeTKY — JIATTHIBI . https://m.edsoo.ru/
Hyxnennossie kucnotsl. JJHK Bu6nmorexa [IOK
u PHK. JlabopaTtopHas https://m.edsoo.ru/
12 padora «UccaenoBanue 05 98.09

HYKJICUHOBBIX KHCJIOT,
BbIJCJICHHBIX U3 KJIETOK
PA3JIUYHBIX OPTaHU3MOB)




Crpoenuie u pynkiuu ATO. Bubnuoreka [TOK

13 Jpyrue nykieo3uarpudocdarsi 03.10 https://m.edsoo.ru/

(HTD)
CexBenupoBanue JIHK. Bu6nuoreka [TOK
MeToabl TEHOMUKHU https://m.edsoo.ru/

14 . ’ 04.10
TPAHCKPUIITOMUKH,

MPOTEOMUKH

15 MeToabl CTPYKTYpPHOI 05.10 EH6H_H°TeKa LOK
6HOIOI I : https://m.edsoo.ru/
THIIEI KJIETOK bubnuorexa [JOK

16 ' _ :
[IpokapruoTnueckas KieTka 10.10 https://m.edso0.ru/
CrtpoeHune 3yKapuoTHUYECKOI Bu6moreka [IOK
kieTku. [lpakTnyeckas https://m.edsoo.ru/

17 P ) 0.5 11.10
padora «3yueHue CBOICTB
KJICTOYHOH MeMOpaHbD)

18 [ToBepXHOCTHBIN armapar 12.10 BH6H_H°TeKa HOK
KIIeTKH . https://m.edsoo.ru/
OnHOMeMOpaHHBIE OPTAHOU/TBI Bu6moreka [IOK
KieTku. [IpakTnyeckas https://m.edsoo.ru/

19 pabora «3yuenue 0.5 17.10
JABHKEHUS IUTONJIA3MBI B
PACTUTEJIbHBIX KJIETKAX)

[TomyaBTOHOMHBIE OPTaHOUBI bubnuoreka [IOK
KJIE€TKHA: MUTOXOHIPUH https://m.edsoo.ru/
20 FDHH, 0.5 18.10

actuabl. JlaboparopHas
padora «UccaenoBanue




IUIa3MO0JIM3a 1 ACIlIa3MoJIn3a
B PAaCTUTCJIbHBIX KIIETKAX)

21 HemeMOpaHHbBIE OPTaHOUIbI Brbmzorexa LIOK
CICTKL 19.10 https://m.edso0.ru/
bubmuorexa [JOK
22 Crpoenne u pyHKITNH saApa 24.10 https://m.edsoo.ru/
CpaBHuTENBHAS Bu6mmorexa [LIOK
XapaKTEpUCTHKA KIIETOK https://m.edsoo.ru/
23 sykapuort. JlabopaTopHas 05 25 10
padora «M3yuyeHune cTpoeHust
KJIETOK Pa3IHYHbIX
OPraHN3MOB)
Accummianus u Bbubnuorexa [IOK
JUCCUMMIISILIUS — JIBE https://m.edsoo.ru/
CTOPOHBI MeTabon3Ma. Turbl
oOMeHa BEILECTB.
24 JlaGopaTopHnasi padora 26.10
«M3yuyeHHne KATAJITUTHYECCKON
aKTUBHOCTHU (epMEeHTOB (Ha
NpuMepe aMmuJIa3bl UJIN
KaTajasbl)»
DepMEeHTAaTUBHBIN XapaKTep bubnmorexa LIOK
peakuuii KJIETOYHOTO https://m.edsoo.ru/
o5 MeTtabonusma. JlaboparopHasi 05 0711

padora «M3yuenue
(epMeHTATHBHOTO
pacuienieHus1 NepoKcuIa




BO/J0PO/ia B PACTUTC/IbHBIX U
KHBOTHBIX KJIETKAaX»

benku-akTuBaTOpHI U OEIKH-

bu6mmoreka [IOK

26 N — 08.11 https://m.edso0.ru/
o bubmuorexa [JOK
ABTOTpO(DHBIN TUII OOMEHA
27 pod 09.11 https://m.edso0.ru/
BEIICCTB
bubmuorexa [JOK
28 dotocuHTE3 14.11 https://m.edsoo.ru/
XemocuHres. JlaboparopHast Bubnnoreka LIOK
https://m.edsoo.ru/
29 padora «CpaBHeHne 05 1511
npoueccoB GoTOCMHTE3A U
XeMOCHHTE3a)
AHa3poOHbIE OPraHU3MBI. Bubanoreka IJOK
Buasl Opoxxenust. https://m.edsoo.ru/
30 JlabopaTtopHasi paGora 1 16.11
«CpaBHeHHe POLECCOB
OposKeHUs M IbIXaHUD)
bu6mmoreka [IOK
AnpoOHBIE OpraHU3MBbI. DTaIIbI
31 p p 21.11 https://m.edso0.ru/
DHEPIeTUICCKOr0 OOMEHa
DHeprusi MeMOPaHHOTO Bubmorexa [IOK
rpajueHTa npoToHoB. CuHTE3 https://m.edsoo.ru/
32 . 22.11
AT®: paboTa npOTOHHOM
AT®-cunTassl
bubmuoreka [JOK
33 Peakuiun MaTpyu4HOTO CUHTE3a 23.11 https://m.edso0.ru/




TpaHckpunimsa — MaTpUIHBIN

bubmuorexa [JOK

4 28.11 :
3 ennTes PHK 8 https://m.eds00.ru/
bu6mmoreka [IOK
35 Tpancasuus u e€ dTansl 29.11 https://m.edso0.ru/
KoaupoBanue aMUHOKHUCIIOT. bu6nuorexa [IOK
36 Ponb pubocom B OmocuHTE3€ 30.11 https://m.edsoo.ru/
Ocika
bubmuorexa [JOK
Opranu3zanms reaoma
37 p ! Y 05.12 https://m.edsoo.ru/
MIPOKAPHUOT U DYKAPHUOT
MoueKyIIpHbIE MEXaHU3MEI Bubmaorexa ITOK
38 06.12 https://m.edso00.ru/
AKCIIPECCUH TEHOB Y DYKapHUOT
Bupycbl — BHEKIIETOUHBIE buGmoreka [IOK
(GhOpPMBI )KU3HHA U OOIUTaTHBIC https://m.edso0.ru/
39 napa3utel. [IpakTudeckas 0.5 07.12
padora «Co3aaHue Moaeu
BHpYCa»
Bupycusbie 3a6oneBanus Bu6moreka [IOK
40 YeJI0BEKa, JKHBOTHEIX, 12.12 https://m.edso0.ru/
pacTeHuM
HaHOTEXHOJIOTHH B OMOJIOTHN Bubmzorexa LIOK
41 13.12 https://m.edsoo.ru/
1 MEIUIIHE
bu6mmorexa [IOK
42 JKU3HEHHBIN [IUKII KIETKH 1412 https://m.edsoo.ru/
43 Martpuusslii cunte3 [JHK 19.12 Bubnuoreka 1JOK




Xpomocomsl. JlabopaTopHasi
padora «3yueHnue

https://m.edsoo.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/

44 0.5 20.12

XPOMOCOM Ha I'OTOBBIX

MHKpOIIpenaparax»

bubmuoreka [JOK

45 Jlenenrie KIETKH — MHUTO3 21.12 https://m.edsoo.ru/

Tunel knerok. Kapuokunes u Bu6mmorexa [IOK

nutokuHes. JlaboparopHast https://m.edsoo.ru/
46 padora «HaoOuroaenue 05 96.12

MHTO032 B KJIETKAX KOHYUKA

KOpeIIKAa JyKa (Ha rOTOBBIX

MHUKPOINpeNnaparax)»

Perynsinust )KkU3HEHHOTO LIMKJIA bubmmorexa LIOK
47 KJIeToK. . [IpomexyTrounasn 27.12 https://m.edsoo.ru/

KOHTPOJIbHasi padoTa

bu6mmoreka [IOK

48 OpraHusMm Kak euHOE 11e10e 28.12 https://m.edsoo.ru/

BBoanslii uactpykTax no OT, bu6mnorexa LIOK

TkaHU pacTeHUN. https://m.edsoo.ru/
49 JlaGopaTopHasi padora 0.5 09.01

«M3yuyeHue TRaHei

pacreHuin)

TxkaHu )KUBOTHBIX M YEJIOBEKA. bu6mmorexa [IOK
50 JlaGopaTopHnas padora 0.5 10.01 https://m.edsoo.ru/

«M3yyenue TkaHei




KHUBOTHBIX»

Oprasbl. CuCTEMBI OPraHOB.

JlabGopaTopHnasi padora

bu6mmoreka [IOK
https://m.edsoo.ru/

51 0.5 11.01
«/3yuyeHue opraHon
IBETKOBOT0 PACTEHHS»
bu6mmoreka [IOK
52 Omnopa Tejaa OpraHu3MOB 16.01 https://m.edso0.ru/
bubmuorexa [JOK
53 JIBrKeHNE OpraHu3MOB 17.01 https://m.edso0.ru/
bu6mmoreka [IOK
54 [TuTanue opraHu3MOB 18.01 https://m.edsoo.ru/
[TuTaHye MO3BOHOYHBIX bub6nmnorexa IIOK
55 KUBOTHBIX. [TuIeBapuTeapHas 23.01 https://m.edsoo.ru/
CHCTEMa YeIOBeKa
bu6mmoreka [IOK
56 JlpIxaHKe OpraHu3MOB 24.01 https://m.edsoo.ru/
bu6nmoreka [JOK
bIXaHHE TTO3BOHOYHBIX
57 A 25.01 https://m.edso0.ru/
’KUBOTHBIX U YEJIOBEKA
bubmuorexa [JOK
TpaHcnopr BelecTB y
01 :
58 OpTraHM3MOB 30.0 https://m.edso0.ru/
KpoBsenocHas cucrema Bu6nuoreka [IOK
59 MO3BOHOYHBIX ’KUBOTHBIX U 31.01 https://m.edsoo.ru/
YyeJIoBeKa
60 Brienenue y opranu3mMoB 01.02 bubmmoreka [IOK




https://m.edsoo.ru/

bu6mmoreka [IOK
61 3ammura y OpraHu3MoB 06.02 https://m.edso0.ru/
bu6mmoreka [IOK
62 ViMMyHHas cucTeMa uejoBeKa 07.02 https://m.edsoo.ru/
Pa3apakuMocCTh U PETyIIsIus bubmmorexa [TOK
63 08.02 https://m.edsoo.ru/
y OpraHu3MOB
['ymopanpHas peryismnus u Bu6mmorexa [LIOK
64 AHJOKPUHHAS CUCTEMA 13.02 https://m.edsoo.ru/
YKHBOTHBIX U Y€JIOBEKa
DOpMBI Pa3MHOMKEHHUS bubmmorera [IOK
65 14.02 https://m.edso0.ru/
OpPraHUu3MOB
bu6nmoreka [JOK
66 [TonoBoOE pa3sMHOKCHHE 15.02 https://m.edsoo.ru/
bu6nmoreka [JOK
67 Meiio3 20.02 https://m.edso0.ru/
["amerorenes. OOpazoBaHue u
pa3BUTHE MOJOBBIX KICTOK.
JlaGopaTopHnasi padora Bubnnoreka [TOK
68 0.5 21.02 :
«A3yueHue cTrpoeHust https://m.edsoo.ru/
MOJIOBBIX KJIETOK Ha
rOTOBBIX MHKPOIPENnapaTax»
69 WNuauBuayanbHOE pa3BUTHE 22.02 bubmmoreka [IOK




OpraHnu3MOB — OHTOI'CHC3

https://m.edsoo.ru/

20 3akJagKa OpraHoB U TKaHEH U3 27 02 ﬁgg:_?/‘r’seezasiorﬁ/
3apOBILIEBBIX JINCTKOB ' — :
Poct u pa3BuTHe )KMBOTHBIX. bubnuoreka [IOK
JlaGopaTopHas padora https://m.edsoo.ru/

71 «BbIsIBJICHHE IPU3HAKOB 0.5 28.02
CXO0/JCTBA 3apOAbIIIECH
M03BOHOYHBIX KHUBOTHBIX)

PasMHOXeHHE 1 pa3BUTHE Bu6mmorexa [LIOK
pacrenuii. JlaboparopHas https://m.edsoo.ru/

72 padora «CTpoeHue OpraHos 0.5 29.02
Pa3MHOKEHUS BbICIINX
pacTreHuin»

73 Wcropust CTaHOBIICHHS 05.03 ﬁgsglldl(r)rr][eefijasior{f/
Pa3BUTHUSI TCHETUKU KaK HAYKHU S :
OCHOBHBIC TTIOHSITHS U Bbubnuorexa [LIOK
CUMBOJIbI T€HETHKHU. https://m.edsoo.ru/

74 JlabGopaTopHuasi padora 05 06.03
«Jlpo3opuiia kak 00beKT
reHeTH4YeCKHUX
HCCJIeI0BAHM D)
3aKOHOMEpPHOCTHU Bu6mmorexa [IOK
HacJaeq0BaHUs IIPU3HAKOB. https://m.edsoo.ru/

75 Monorubpunoe 0.5 07.03
CKpEILIVBaHUE.

IIpakTnueckas padora




"N3y4eHue pe3yibTATOB

MOHOTHOPHIHOTO

CKpeluBaHus y

apo3o¢uin"

[luTonornueckmue OCHOBBI bubnmoreka [JOK

76 MOHOTHOPHUTHOTO 12.03 https://m.edsoo.ru/
CKpCIUBaHUS
AHanmzupyouee Bu6nuorexa [IOK

77 ckpemmBanue. Hemonnoe 13.03 https://m.edsoo.ru/
JTOMUHUPOBAHHE
I[HI‘H6pH11Hoe CKpCILBaHUC. bu6mmoreka [IOK
IIpakTHyeckas padora https://m.edsoo.ru/
«M3ydyenune pe3yjabTATOB

78 y pesyaLTATO 0.5 14.03
AUTHOPUTHOTO
CKpelnuBaHusi y
Apo30¢uIbLD)

79 [TuTOIOrNYECKUE OCHOBBI 1903 ﬁH6H_I;I/OTeI;a HOK/
JTUTHOPHUIHOTO CKpEITUBaHUS ' ttps://m.edsoo.n
CLeruieHHOE HACIeA0BaHUE Brbmorexa [IOK

80 HpU3HAKOB 20.03 https://m.eds00.ru/

81 XpoMocoMHast TEOpus 2103 ﬁ“‘sﬂ_j‘/me‘;a HOK/
HACJIEICTBEHHOCTH ' ltps://m.eds00.ru

bu6mmorexa [IOK

82 ['eneruka mosa 02.04 https://m.edsoo.ru/

83 ["'enoTwuIr Kak 11e;0CcTHAS 03.04 Bbubmoreka LIOK




CHUCTCMa

['eHeTHYECKMIT KOHTPOJIb

https://m.edsoo.ru/

bu6mmoreka [IOK

84 Pa3BUTHS PACTCHUN, 04.04 https://m.edsoo.ru/

JKUBOTHBIX U YEJIOBEKA

bubnmoreka [JOK
85 gsMquHBOCTB IIPU3HAKOB. 09.04 https://m.edsgf).ru/
WJ1bl U3MEHYUBOCTH
bubmuorexa [JOK

86 Moupuraitiorsias 10.04 https://m.edsoo.ru/

W3MEHUYUBOCTD

Bapuaunonnslii psg u Bubnnoreka [IOK

BapHallMOHHAs KpUBas. https://m.edsoo.ru/

JlaGopaTopHasi padora

«HUccaenoBanue
87 3aKOHOMEPHOCTeil 0.5 11.04

MOTU(PUKAIIMOHHOM

usmenunBocTu. IlocTrpoenue

BAPHALMOHHOIO PS/Ia U

BApPHALIMOHHON KPUBOI»

['enoTunUueckas Bu6moreka [IOK
38 U3MEHYUBOCTb. 16.04 https://m.edsoo.ru/

KomOunaTuBHas

W3MEHUYUBOCTD

MyTtannoHHas U3MEHYUBOCTb. bubmmnorexa LIOK

IIpakTHyeckas padora https://m.edsoo.ru/
89 «MyTanuu y 1po3o¢puJisl (Ha 0.5 17.04

rOTOBBIX
MHUKpoOIpenaparax)»




3aKOHOMepHOCTI/I

bubmuorexa [JOK

90 MYTaIlMOHHOTO MpoIlecca. 18.04 https://m.edsoo.ru/

DONHUTeHETHKA U YITUTCHOMUKA

I'eneTuka yeaoBeka. bubmuorexa [JOK
91 IIpakTHyeckasi pabora 05 93.04 https://m.edsoo.ru/

«CocTaBjieHHe M AHAJIU3

POIOCJIOBHOID)

o bubmuorexa [JOK

92 ?/CIZEEE/IMGHHHHHCKOH 24.04 https://m.edsoo.ru/

3Ha4YeHNE MEIUIIMHCKON bu6mmoreka [IOK
93 T€HETUKHU B MIPEIOTBPAICHUN 95 04 https://m.edsoo.ru/

1 JJCYCHUH TCHETUYECKUX

3a00JIeBaHMI YeJIoBeKa

OCHOBHBIC TTIOHSTHS CEJICKIIUH. bubmuorexa [JOK

JlabopaTopHasi padora https://m.edso0.ru/
94 «M3y4yenue copToB § 05 02.05

KYJbTYPHBIX PACTCHUI U

MOPO/Jx JTOMAIIHUX

KMBOTHBIX»

MeToabl ceneKIIMOHHON bubimmoreka [IOK
95 pabotsl. JIabopaTopHas 05 07.05 https://m.edsoo.ru/

padora «3yueHune MeTO10B ' '

CeJICeKIIUM PACTeHHID)

JIOCTHKEHUSI CEJIEKIIUU Bu6moreka [IOK
96 pACTEHUH U )KUBOTHBIX. 1 08.05 https://m.edsoo.ru/

IIpakTuyeckasi pabora
«IIpuBHBKA pacTeHUID»




CoxpaHeHue, u3y4eHue u

bubmuorexa [JOK

97 UCIOJIb30BaHUE TEHETHYECKHIX 1 14.05 https://m.edsoo.ru/
pecypcoB
buorexHonorus Kkak Hayka u bubnuorexa LIOK
OTpaciib MPOU3BOJICTBA. https://m.edsoo.ru/
98 IIpakTHyeckas padora 1 0.5 15.05
«M3yuyeHune 00beKTOB
OMOTEXHOJIOTuI»
99 OCHOBHBIC HANPaBJICHUSI 1 16.05 ﬁH@I-I;I/OTeKda HOK/
CUHTETUYECKON OMOJIOTHH ' ttps://m.eds00. M
bu6mmoreka [IOK
Hrorosasi KOHTPOJIBLHASA
1 _ :
00 paGoTa 1 21.05 https://m.edsoo.ru/
XpOMOCOMHAas U TeHHas Bubnuoreka [IOK
101 WHXXEHEepHUs. MeauuuHcKkue 1 22.05 https://m.edsoo.ru/
OMOTEXHOJOTUH
PesepsHrbiii ypok. [loBTOpeHue, Bu6nmoreka [IOK
102  00o00mIeHME, cHCcTeMaTH3aI s 1 23.05 https://m.edsoo.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB 102 145

[10 ITPOTPAMME




11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 OpommononHas teopust Y. Jlapsuna 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cyiiecTBoBaHMEe, €CTECTBEHHbIIN 1
1 UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUHn 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOIBOJIIOIHS 1 MaKPOIBOJTFOIIHS
6 [Momymsimus — sneMeHTapHas eIMHULIA 1
HBOJIIOIIH
3aKOH reHeTHYeCKOro paBHOBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUN 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduueckas, Ouonormueckas
11 EcrecTBeHHBIN 0TOOP — HANPABJISIIONITUN 1




(hakTop IBONIOIHH

12

13

14

15

[TonoBoii oTO60Op

[TprucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MHUKPOABOJIFOIIHH.
JlaGopaTopHas pabota «3ydyeHue
apoMop(}030B 1 UAMOAAANTALAN Y
pacTeHU U )KUBOTHBIX)

[Tpumepsl npucnocodIeHU Y OpraHu3MoB:

MopdoJioruueckue, GU3noIOrnIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kpurepuu U CTpyKTypa.
JlaGopatopnas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTUYECKOMY KPUTEPUIO»

0.5

0.5

0.5

16

Crpykrypa BUJa

17

18

BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

CBs3b MUKPO3BOJIFOIHUU U STTUICMHUOJIOTUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
METOABI I/I3y7—IeHI/I$[ 3BOJIFOIIUN

buoreorpaduyeckue MeToabl U3ydeHUS
HBOJIIOLIH
OMOpPHOIOrHYeCKHUEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘{CCKI/IC MCTOIbI U3YYCHUA
9BOJJIOINH

22

MounekynsipHO-TEeHETHUECKHE,




OHMOXMMHUYECKUE U MaTEMAaTUYECKUE
MCTOABI U3YYCHUS 3BOJIIOIIUN

23 OO01mure 3aKOHOMEPHOCTH BOJTIOIIHH

24 AnantuBHas paauanus. HepaBHOMepHOCTh
TEMIIOB 3BOJIOIUU

o5 Hayunple rUIOTE3bI TPOUCXOKACHUS
KU3HU Ha 3emiie

26 JloHayuHbIe MIPEACTABICHUS O 3aPOXKICHUH
KU3HU

97 OcHOBHBIE 3Tallbl HEOPraHUYECKON
HBOJIIOLIMH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
Hcropus 3eMian 1 MeTO/Ibl €€ U3yUeHHUs.

29 JlaGopatopHnas padora «3yuenue u 05
OITMCaHHE UCKOIMAEMBIX OCTATKOB JIPEBHUX '
OpPTaHU3MOBY

30 HauanbHble aTanel oprannyeckoin
HBOJIIOLNH

31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIbl HBOJIOLNH

39 pactutensHoro mupa. [Ipaktuueckas 05
pabora «3ydeHue ocobeHHOCTEM '
CTPOCHUS PaCTCHUH Pa3HBIX OTAETIOBY»

33 OCHOBHBIE 3TaIbl HBOJIOIUH KHUBOTHOTO
MUpa

34 DBOIONNS )KUBOTHBIX. [IpakTrueckas 05

paborta «3ydenne ocoOeHHOCTEH




CTPOCHUS TO3BOHOYHBIX ) XUBOTHBIX»

PazBuTue xu3Hu Ha 3emMJie 110 Hpam U

35
nepuoiam

36 MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE
KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTMYECKUI KPU3HC, €r0
O0COOCHHOCTH

38 CoBpeMeHHas cucTeMa OPraHuYecKoro
MPOIILIIOTO

39 OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpOIIOJIOTHSI — HayKa O YeJIOBEKE

a1 PazButue npencrasnenuii o
MPOUCXOKACHUH YETIOBEKA
MecTto yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOEHHUS CKEJIeTa YeIOBEKa, CBA3aHHBIX C
MPSAMOXOKIECHUEM»

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a

44 CooTHolIeHre OMOIOTHYECKUX U
COIMATBHBIX (PaKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPONIOTEHE3A

46 [TaneoreHeTrka U ajeoreHOMUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA

48 UYenoseueckue pacel. [Ipaktrudeckas 05

pabota «3yueHne FKOIOrHuecKux




ajarnTaluii yeJaoBeKa)y

MexauciuIInHapHbBIC METOIbI

49 1
AHTPOIIOJIOTUHN

50 3apoxaeHUE U pa3BUTHE YKOJIOTHH 1
Metonst skonorun. JlabopaTtopHas pabora

ol «M3ydyeHre METOI0B IKOJIOTMYECKUX 1 0.5
HCCIIE0OBAHUI»

59 3HaueHue KOJOTUYECKUX 3HAHUHN AJIs 1
YeJI0BeKa

53 Dkosorudeckue HpakTopsl 1
Abuotnueckue akropsl. CBeT Kak

54 skosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBI€HNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
AbGuoTtnueckue daxktopsl. TemrepaTypa
KaK 9KOJIOTUYECKUM (PaKTop.

55 Jlaboparopnast pabota «BrlisiBieHue 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 skoJornueckuit pakrop. JlabopaTopHas 1 05
paboTa «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 Bronornveckne puTMsl 1

59 Kuznennsie popMbI OpraHu3MOB 1

60 buotnueckue hakTopsl 1




3HaueHue OMOTUYECKUX B3aUMOICUCTBUAM

61 JUISL CYILIECTBOBAHUS OPTaHU3MOB B CpeJie
00UTaHUSA

62 DKOJOTUYECKHIE XapaKTEPUCTUKU
MO YIS
OCHOBHBIE TIOKa3aTEIJIN MOMYJISIHH:

63 YHCIEHHOCTD, IUIOTHOCTh, BO3PACTHASA U
MIOJIOBAsI CTPYKTypa
OCHOBHBIE TIOKA3aTEJIH MO YJISIIHH:

64 POXKIAaEMOCTh, IIPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPALIAN

65 DKOJIOTHYECKast CTPYKTYpPa MOMYJISIIIH

66 JluHaMuKa TONYJISIIAN U €€ PeryJsus

67 KpuBbie pocTa YHCICHHOCTH TIOMYJISIIHH.
KpuBbie BEDKUBaHHS
OKoyoruueckas HUIIa BUAA.

68 Jlaboparopnas padota «IIpucrmocobnenus 0.5
CEMSIH PACTCHHH K PaCCEIICHUIO)

69 Bun kak cucrema nomysnsiuit

20 3aKOHOMEPHOCTH TTOBEJICHUS ¥ MATPAITAI
YKUBOTHBIX

71 Co00111€CcTBO OpPraHU3MOB — OHOIICHO3

72 DKocucTeMa KaK OTKpPBITasi cucTeMa

73 KpyroBopot BemecTB 1 MOTOK SHEPTHH B
9KOCHCTEME

74 OCHOBHBIE TTOKa3aTeIN 3KOCHCTEMBI

75 DKOJIOTHYECKUE TTUPAMUJIBI




76

W3meHeHns coo011ecTB — CYKLECCHH

HpI/IpOI[HLIe 9KOCHUCTEMBI. IKOCUCTEMBI

" 03ep U peK. DKOCUCTEMbI MOpPEil U OKEaHOB

78 [TpupoHble 3KOCUCTEMBL. DKOCHCTEMBI
TYHJP, JIECOB, CTEIEH, IyCThIHb

79 AHTpPONIOT€HHBIE IKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTrueckas pabota 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpTaHU3MEHHOM, MTOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSX

83 buocdepa — obmermanerapras 060g09Ka
3emnn

84 Yuenue B. W. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

86 KpyroBopoTsl BemiecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh OHocheps

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 Bo3zaeiicTBue yenoBeka Ha 6uochepy




AHTpPOIIOT€HHOE BO3/IEHCTBUE HA

o1 PaCTUTENbHBIN U KUBOTHBIA MU L

92 Oxpana npupoab 1

93 OCHOBHBIE TIPUHIIHUITBI YCTOHYUBOTO 1
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
ParmonansHoe mpupoa0noIb30BaHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3HooOpa3us 3emin

95 Oo6o6mienne o Teme «MUKPOIBOIIOIHS U 1
e€ pe3yIbTaThD»

96 Q§o6meHHe 1o TeMe «MaKpOoIBOIIIOLUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3eMIIe)

98 O600menue o teme «IIpoucxoxaeHne 1
YeJI0BEeKa — aHTPOTIOT€HE3)

99 O06o001eHne o TeMe «IKOJIOTHs — HayKa O 1
B3aMMOOTHOUIEHUSAX OPTraHU3MOBY

100 O60061menne o Teme «Opraiu3msl U cpeaa 1
oOuTaHUS»

101 0606meHIEe 1o TeMe «DKOJIOTHUS BUJIOB U 1
TIOTTYJISIITHI»

102 O6o06muienue no Teme «buocdepa — 1
rio0anbHasi 3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME




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

1.

buonorus. buonorndeckue cuctemsl 1 nporeccsl, 10 kimace/ Tepemos A.B.,
[TerpocoBa P.A., O6uiecTBO ¢ orpaHUuYeHHON O0TBETCTBEHHOCTHIO « O]
MHEMO3HNHA»

buonorus. buonorudeckue cuctemsl 1 nporeccsl, 11 kmace/ Tepemos A.B.,
ITerpocosa P.A., O01iecTBO ¢ orpaHu4eHHON O0TBETCTBEHHOCTHIO « MOIL]

MHEMO3HNHA»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1.

2.

A.JO.Monuea. A.B.Topranos. buosnorus B cxemax u tabaunax KCMO
Mocksa. 2012 ¢

I'. W. JIepuep. buonorus. [TonHelil cripaBouHuK 11t OATOTOBKU K E ' D.
M. Actpens 2012 1

EI'D. Obwmas ouonorus. KoHTponbHbIE H3MEpUTENBHBIE MaTepUaibl M
[Ipoceemenne 2023 r

N.P. MyxamemxaHoB. Mactepckasi yuutens « TecTbl, 3a4eThl, OJTUIONPOCHI
10-11 xmace» M «BAKO» 2007 ©

Boponnios, H.H. buonorus. O6mas 6uonorus. 10-11 kimaccer: YueOHuK
TSt 001Ie00pa3oBaTeNbHBIX yupexkaeHuii: basosslit yposens / H.H.
Bopontios. - M.: IIpocs., 2022. - 304 c.

Heitma-Cuonwntkas, M.A. Obmmas u canutapHas MUKpOOHOJIOTHUS C
TEXHUKON MUKPOOHMOIOTHYECKUX HCCIIeIoBaHui: Y4ueObHoe mocodue / M.A.
Henma-Cuonunkas. - CI10.: JIans, 2022. - 588 c.

3axapos, B.b. Pabouas Terpaas mo odmiei 6uonoruu: 10-11 kmacc: k:
VYyeobnuky B.b. 3axaposa, A.I'. Mycraduna, B.W. CuBornazosa, H.M.
UYepnoroii "O6mas ouonorus. 10-11 knacc" / B.b. 3axapos, E.T. 3axaposa,
A.Jl. Kynaes, B.. CuBornasos. - M.: Dk3ameH, 2. - 157 C.

T A Jloskosa. [loaroroska k onummuagam mno ononoruu 8-11 kimaccos. M
Aitpuc-tipecc 2011



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru

www.informika.ru - snekrponHbiii yueOnuk "bruonorus" (sep. 2.0 - 2000) u3
nukita "OOy4Jaromye SHIMKIoneAun" . - YueOHbIN Kypc, KOHTPOJIbHBIC
Borpockl. (Kak nonb3oBatbes - cM. "[Tomornrs".)

www.college.ru - pasgen "OTkpeiToro koutemka" mo brongoruu. Y4ueOHUK,
moenu, On-line TecTsl, yauTtero.

www.skeletos.zharko.ru - "OnopHo-aBUraTeIbHas CHCTEMa YeoBeKa'.
OO6pa3zoBatenbHbIN calT o npeamety buosnorus, kypc Yenosek. CtpoeHue
ckenera. Mbimeynas cuctema. Kak ato padotaet. [Ipuinoxkenus: 2 CKeneTHbIX
SHIMKJIONEANH; ISl YIUTENS - YPOKHU, J1abOpaTOpPHBIE, 6 TECTOB C OTBETAMH.

www.biodan.narod.ru - "buo/lan" - buosnorus ot Jlanel. HoBoctr 1 0030p5I
o 6uostoruu, skojoruu. [Ipobiaemsl 1 Teopun. ECTh TeMaTHYECKHE BBITYCKH,
doToranepeu, bnorpaguu BEIUKUX YUEHBIX, CIICIICIOBAPD.

www.bio.1september.ru - mist yaurenei "5 uay Ha ypok buonoruu". Craten
o: boranuke, 30omorun, buonoruu - Yemosek, O01Ieit O1o0run, JKOJOTHH.

www.kozlenkoa.narod.ru - Orot caiit Kosnenko A.I'. - mpenomaBaress u Jis
npernojaBaTesieH, IS TeX, KTO YUUTCS caM U YUUT JAPYTUX; OYHO U
JUCTAHIIMOHHO, OMOJIOTMH, XMMHH, APYTUM IIPEIMETaM - ¢ TTIOMOIIIbIO
KoMIIbtoTepa U IHTEpHET.

WWW.NSU.ru buosorus B Bompocax U OTBETaX - y4€HbIE HOBOCHOUPCKOTO
AKaneMropojika OTBE4ar0T Ha BOMPOCHI CTAPIIEKIACCHUKOB.

www.websib.ru - pasgen "buonorus" HoBocubupckoii o0pa3oBaTeIbHOM
cetn. [Togbopka MaTepuanoB U CCHUTOK (MPOTPaMMBI, IIPOCKTHI, MATEPUAIIBI Y

YPOKY, aOUTYPHUEHTY).

www.nrc.edu.ru - "buomorndeckasi KapTHHa MUpa" - pasaen IEKTPOHHOTO
yueOHuka "KoHiueniuu coBpeMeHHoro ectectBo3nanus". Konneniuu
POUCXOXKICHUS KU3HU U Teopun 3Botonuu. (Ilepexon no ccpiike BHU3Y
"anee...".)



http://college.ru/biologiya/
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.darwin.museum.ru/
http://www.informika.ru/
http://www.college.ru/
http://www.skeletos.zharko.ru/
http://www.biodan.narod.ru/
http://www.bio.1september.ru/
http://www.kozlenkoa.narod.ru/
http://www.nsu.ru/
http://www.websib.ru/
http://www.nrc.edu.ru/

www.floranimal.ru - "FLORANIMAL - pactenus u skuBoTHbIe" Kak
sanumkioneaus. (O6veM nHpopmaruu BriedaTiisieT.) Beiopats OykBy,
OTKPOETCS CTpaHUIIA C IBYMs OOJIBIIMMH KOJIOHKaMH Ha3BaHWM: PacTenus u
JXKuBoTtHbie. BeiOupaem 1o Ha3BaHUIO - OTKPHIBACTCS OMMHUCAHKE U (POTO.

www.nasekomie.h10.ru "Hacexomsie" O HACEKOMBIX IS IIKOJIHHUKOB -
OTIMCAaHHUE OCHOBHBIX BUJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekomsie. [TomynsipHast KHUTa AKUMYIITKAHA
N.N. ¢ MHOXECTBOM IIBETHBIX PUCYHKOB U (poTorpaduii. -

www.bird.geoman.ru ITrumer. [TonynsapHas kaura Akumymikusa .U ¢
MHOKECTBOM I[BETHBIX PUCYHKOB U (poTOrpaduii.

www.animal.geoman.ru Mup *uBOTHBIX. [lomyspHas KHUTa AKMMYIITKAHA
N.W. c MHOKECTBOM LIBETHBIX PUCYHKOB U (hoTorpaduii.

fish.geoman.ru PeiOb1. MimmrocTpupoBaHHast SHITMKIOICIUS PBIO.

www.plant.geoman.ru - )Ku3Hb pacTeHuil. 3aHIMATEITHLHO O OOTaHHKE.
bakrepuu. JIekapcTBEeHHBIE paCTEHU.

www.livt.net - anexTpoHHas WLTFOCTPUPOBAHHAS SHITUKIONE AN "KuBbIC
cymectBa". Knaccudukanus u ¢portorpadpuu 6e3 Tekcra.

www.nature.ok.ru - Peakue v ucuesaromue x)uBotHble Poccun. Onucanus u
roJyioca peIKuX KUBOTHBIX.

www.bril2002.narod.ru - bronorust muist mkonbHUKOB. KpaTkas nHbopM. 110
paszaenam: O6mmas 6uosorusi, borannka, 3oomorusi, Yenosek.



http://www.floranimal.ru/
http://www.nasekomie.h10.ru/
http://www.invertebrates.geoman.ru/
http://www.bird.geoman.ru/
http://www.animal.geoman.ru/
http://www.plant.geoman.ru/
http://www.livt.net/
http://www.nature.ok.ru/
http://www.bril2002.narod.ru/
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