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HOACHUMTEJIBHAA 3AIIMCKA

[Tporpamma o yuebHOMY ipeameTty "buonorus” (manee - OHOIOTHSA) HA YPOBHE CPEAHETO
obmero obpazoBaHus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-3
«O06 obpazoBanuu B Poccuiickoit ®enepammm»y, ®I'OC COO, Konnenumu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOi pabodeil mporpamMmbl
BOCTIUTAHHUS.

VYuebuslii npenmer  «buonorus» yrnyonénnoro ypoBHs wu3ydenus (10-11 kiaccsr)
ABJISICTCA OJHUM M3 KOMIIOHEHTOB IpeIMEeTHOH 00nactu «EcTecTBEHHO-HAyUHbIE MPEAMETHD.
Cornacuo monoxenussm OI'OC COO mnpodunpHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnmnanv 00y4eHus Ha YpOBHE CPETHET0
oOmiero oOpa3oBaHUS M MPHU3BAaHBl OOECIIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM,
CpeIHUM OOIIMM, CPeAHHMM IPO(ECCHOHATIBHBIM U BBICIIMM oOpa3oBaHueM. B To jxe Bpems
KaX/IbI U3 3TUX y4eOHBIX PEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE PEIICHUE
00pa3oBaTeNIbHBIX, BOCIUTATENBHBIX U PAa3BUBAIOILUX 3aJ]ad, CBS3aHHBIX C MpodopUeHTaLen
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHWEM HHTEpeca K KOHKPETHOH OOJacTH HAy4dHOTO 3HAHHSA,
CBSI3aHHOIO C OWOJOrMed, METUIMHOM, SKOJOrMeW, ICHXOJOrHed, CIOPTOM MM BOEHHBIM
JIEJIOM.

[Iporpamma o yue6HOMYy mipeamety "buonorus" na€t mpeacraBiieHHE O LEIU U 3a/Ja4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOI€HHOM ypOBHE, ONpeelisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUEe, €ro CTPYKTYpUPOBAHHE MO pa3ieliaM U Temawm,
pacripenienieHue 1mo KiaccaM, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBsS3€d, JIOTHMKH Y4eOHOro IMpoliecca,
BO3pACTHBIX OCOOCHHOCTEH oOydarommxcs. B mporpamMMe mo OMOJIOTHH peaqu30BaH MPUHIIUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEeM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onmaromapss 4yeMy [pPOCMaTpUBAEeTCsl  HANpPaBICHHOCTh HA  IOCJIENYyIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOIO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXKarolled mnpupoiHoi cpene. B mporpamme mno
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3yapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHHOMN
NEeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COZAEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 0011ero oopa3oBaHus.

VYueOnblii npenmer «buosnorus» Ha ypoBHE cpeAHEro OO0IIero oOpa3oBaHUs 3aBEPIIAET
Ounonoruveckoe o0pa3oBaHUE B MIKOJE U OPUEHTUPOBAH HA PACHIMPEHUE U YIITyOJICHHE 3HAHUN
00ydJarommxcsi O J>KMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUCHUA U OKOJIOTUH.

W3ydenne yueOHOTO mpenMera «brojorus» Ha yriayOJIeHHOM YPOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMMXCSl K TOCIEIYIONIEMY TOJIYYSHUI0 OHMOJIOTHYECKOTO O00pa3oBaHUS B
By3aX M OpPraHM3AIMSIX CPEIHEro MPOoQecCHOHANBHOTO 00pazoBaHus. OCHOBY €ro coAepKaHUs
COCTaBJISIET CHUCTEMa OHWOJIOTMYCCKUX 3HAHWH, MOJYYECHHBIX MPU H3YYCHHH OOYyJAIONTUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/IeloB OHOIOTHM Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIMpeHbl U yriayOIeHbl
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0LIMX 3aKOHOMEPHOCTSX JKU3HH, [OMOJHUTEIbHO BKJIIOYEHBI OHMOJIOTMYECKHE CBEICHUS
MPHUKJIATHOTO W TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI IS



nocleAyronero Beioopa npodeccuu. BozmoxkHa Takke WHTErpausi OMOIIOTUYECKUX 3HAHUN C
COOTBETCTBYIOIIMMH 3HAHHUSMH, TIOJTYICHHBIMU O0YYAIOIIMMUCS TIPU U3YUCHUH (U3UKH, XUMHH,
reorpadun U MaTEMaTHKH.

CrpykTypa mnporpamMmbl 1o yueOHOMy mnpenMery "buosnorusa" oTpakaer CHCTEMHO-
YPOBHEBBIM M SBOIOIMOHHBIN MOAXOABI K H3yueHHUto Ouonoruu. CoOriacHo UM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE /ISl )KUBBIX CHUCTEM Pa3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wianeTsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OHOJIOTHH,
SMOPUOJIOTUH U OUOJIOTHH Pa3BUTHUS, TEHETHUKU U CEJEKIUU, OMOTEXHOJOTUHN U CUHTETUYECKOM
OMOJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU U
yueHue o 6uocdepe.

VYueOubiii npeamer «buonorus» mnpu3zBaH OOECIEYUTH OCBOEHHE O0YyYarOIIUMUCS
OMOJIOTUYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB W MPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOT000pasuu u
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOMyJIsALuU, OUOLIeHO3a, SKOCHCTEMbI, O BBIIAIOLIMXCS
HAyYHBIX JOCTHKEHMSIX, COBPEMEHHBIX HCCIIEJOBAaHMSIX B OMOJIOTMHU, NPUKIATHBIX acleKTax
Ouosnornyeckux 3HaHui. [[ng pa3BUTHS U MOJJEp)KaHUS MHTEepeca 00ydarolmuxcs K OMOIOTuu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTeprala B COJIEPKaHUH TPOTPAMMBI 110
OMOJIOTMH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJIEHHMS U Pa3BUTHUS TOW WIM HMHOU
o0nacTu OMOJIOIMM, BKJIAJIOM OTEUECTBEHHBIX U 3apyO€XHBIX YUEHBIX B PELLICHUE BaKHEHIINX
OMOJIOTMYECKHUX U HKOJIOTHUECKUX MTPOOIIEM.

Hean u3zyuenus yue6Horo npeamera «buonorus» Ha yriayOn€HHOM ypOBHE — OBJaJIeHHUE
0o0y4aromyMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM >XHUBBIX CHUCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHHUI HUCII0NIb30BaTh 3TH 3HAaHUSA B (OPMUPOBAHUHU HHTEpEca
K onpeaenéHHoi o0nacTu mMpodecCHOHATBHON NEATENbHOCTH, CBA3AHHON ¢ OMOJNOTHEH, HIn K
BbIOOPY Y4EOHOT0 3aBeIeHUs AJIsl IPOJOKEHNS OMOJIOTHYECKOr0o 00pa3oBaHusl.

Joctuxenue 1enn u3ydeHus: yueoHoro npeamera «buosnorus» Ha yriyOl€HHOM ypOBHE
o0ecreunBaeTcsl pelIeHueM CIeIyIoIuX 3a1a4:

OCBOCHHME OOYYarOIMMHUCS CHUCTEMbl OMOJIOTMUYECKHX 3HAHUM: 00 OCHOBHBIX OMOJIOTMYECKHX
TEOpHUSAX, KOHIIEMUHUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M IMpaBMIIaX, COCTaBISIOLIMX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHMHYy MHUpPa; O CTPOEHHHM, MHOrooOpasuu u
OCOOEHHOCTSIX OHMOJOTHYECKHX CHCTeM (KJIE€TKa, OpraHu3M, MOMYJSIHs, BUJ, OHOTeOolIeHO3,
6uocdepa); 0 BHLAAIOUINXCSA OTKPBITUSAX U COBPEMEHHBIX UCCIIEOBAHUIX B OMOJIOTHH;
O3HAaKOMJIEHHE OOy4aroluXcsl ¢ METOJaMU IMO3HAHUS >KMBOW MPUPOJIbI: MCCIIEI0BATEIbCKUMU
METOJaMH OWOJOTHYECKUX HayK (MOJEKYJISIPHOW W KJIETOYHOW OWOJIOTHH, SMOPHOJIOTHH U
OMOJIOTUM Ppa3BUTHS, TEHETHUKH M CENEKIUH, OMOTEXHOJIOIMH M CHUHTETHYECKOH OMOJIOrHH,
MAJICOHTOJIOTUHU, JKOJOIMM); METOJaMH CaMOCTOSITEJIbHOIO TMPOBEACHUS OMOJIOTHYECKHUX
UCClieIoBaHU B JabopaTopud U B Tmpupoae (HaOuoJeHHe, U3MEpeHHUe, HSKCIEPUMEHT,
MOJICTUPOBAHUE);

OBJIQJICHUE OOYYaAIOUIMMHUCA YMEHMSIMHU: CAMOCTOSITENIbHO HaxXOJIuTh, AaHAJIU3UPOBATh U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OMOJOTMM M COLHUAIBHO-
HSKOHOMHUYECKUMHU M HKOJIOTMYECKHMHU MpoOJieMaMU YelIOBEYECTBa; OLEHUBATh IOCIEICTBUS
CBOCH JNeATENPHOCTH 110 OTHOIIEHUIO K OKpY)KaoLled NpUpOAHOl cpenae, COOCTBEHHOMY
3MI0OPOBBI0O U 3J0POBBIO  OKPYXAlOUIMX JIoel; OOOCHOBBIBAaTH U  COONIOAATH  MEpBI
npopMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuiia MOBEACHHUS B MPUPOAE U OOECIeUeHUs



0€30MacHOCTH COOCTBEHHOU JKM3HENEATEIHHOCTH B UPE3BBIYAWHBIX CUTYAIUSX MPHUPOJTHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKpPBITHUS B 001acTu
OuoJjoruu;

pa3BUTHE Y OOYyYarOIIMXCS HMHTEJUIEKTYalIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pelaeMbIMH €10 MpoOJieMaMu, METOJ0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIIEPUMEHTAIBHBIX HWCCICJOBAHUM, pemeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OHOJOrN4YecKNX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHE y OOYYArOIIMXCS IIEHHOCTHOTO OTHOIICHHWS K J>KMBOM NPUPOJE B IIEIIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuoOpereHne OOydYaIOIMIMMUCS KOMIIETEHTHOCTH B PpAIlMOHAJIBHOM MPUPOAONOIH30BAHUU
(cobmroeHne TMpaBUJl TOBEJACHUS B TIPUPOJE, OXpaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npodunakTuku  3a0oneBaHuii, oOecrieyeHre  OE30MACHOCTH  KU3HENCSATENHOCTH B
Ype3BBIYANHBIX CUTYAIUSAX MTPUPOJTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE UCIIOIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHME  YCIOBHWA JUIi  OCO3HAHHOTO  BBIOOpa  OOYYAarOIIMMHUCS  HMHIUBHIYaIbHON
0o0pa3oBaTeNbHOIl  TPAEKTOPUH, CHOCOOCTBYIOUIEH MOcCienymimeMy HpodecCHOHATbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBHUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

OO01iee 4yuCIO YacoB, OTBEJIEHHBIX Ha HM3y4yeHUE OHOJOTMU Ha YIrIyOJIEHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBimsier 204 gaca: B 10 kmacce — 102 gaca (3 waca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

Ot10op opraHM3allMOHHBIX (OpPM, METOJOB M  CpeACTB O0ydeHHs OuOJOTHH
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHWs W HANpPaBIEHHOCTH Ha MPOJIOJDKEHHE
Ouonornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
oOpazoBaHus.

OO0s3aTeNnbHBIM YCIOBHEM NpPU OOyYE€HUU OMOJOTMM Ha YriayOJIEHHOM YpOBHE SIBISIETCA
MpOBEJCHUE J1AaOOpaTOPHBIX U TMpakTHueckux pador. Takke ywyacThe oOydarmuxcs B
BBIMIOJIHEHUH  TPOEKTHBIX M  y4eOHO-HCCIIEJIOBATENIbCKUX  paboT, TeMaTuka KOTOPBIX
ONpeeNseTcss y4YUTelleM Ha OCHOBE MMEIOIIHUXCS MaTepUalbHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX IIPUPOIHBIX YCIOBUU.

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

ConepxaHve  TpOrpaMMbl,  BBIICIICHHOE KYPCUBOM, HE  BXOJUT B  IMPOBEPKY
rocyaapcTBeHHoU utorooi arrecranuu (I'MA).

Tema 1. Bnosnorus kak Hayka
CoBpemeHHas OMoiorus — KOMIIEKCHas Hayka. KpaTkas ucropusi pa3BUTHS OMOJIOTHU.

buonornueckue HAaYKH U H3Yy4aCMbIC HMU HpO6JICMBI. (DYHI[aMeHTaHBHBIC, MNPUKIAOHBIC U
IMOMCKOBBIC HAYYHBIC NCCIICAOBAaHUA B OHOJIOTHH.



3HavyeHne Ouosjoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszannbie ¢ Ouosnorueil. 3HaueHue OWOJOTMH B  MPAKTHYECKON
JIEATETLHOCTH YEJIOBEKa: MEIUIIMHE, CEIbCKOM XO3SMCTBE, MPOMBIIIJICHHOCTH, OXpaHe
PUPOJIBIL.

JdemoHcTpauuu
Hoptpetsl: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, VY. I'apsei,
I'. Menpens, B. W. Bepuanckuii, M. II. IlaBnos, M. HW. MeunukoB, H. W. BaBuios, H.

B. Tumodees-Pecorcknii, k. Yorcon, @. Kpuk, /I. K. benses.

Tabauiel 1 cxembl: «CBA3b OMOJIOTUU C IPYTMMH HayKaMu», «CuctemMa OMOJOTHYECKUX
HaYK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

’KuBkle cucTeMnl Kak npeaAMET U3YUCHUA ouoaoruu. CBOMCTBA )KUBBIX CUCTEM: CAUHCTBO
XUMHYCCKOIo CocCraBa, AHUCKPCTHOCTL MW HECIOCTHOCTH, CJIOXKHOCTH H YHOPAOOYCHHOCTH
CTPYKTYPHI, OTKPBITOCTb, caMoOpranmu3anus, CaMOBOCITPOU3BCICHUC, PasapakKuMocCThb,
N3MCHUYUBOCTDL, POCT U Pa3BUTHUC.

YpOBHM OpraHu3alydd JKUBBIX CHUCTEM: MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBBIM,
OpraHU3MEHHBIMH, MO YJISIIUOHHO-BUI0BO, AKOCUCTEMHBIN (6MOTeO1IeHOTUYECKHI),
ouocdepnsiid. [Iporeccel, mpoucxoasIye B KUBbIX cucTeMaxX. OCHOBHBIC NMPU3HAKU YKUBOTO.
Kusnp kak popma cymiectBoBanus matepuu. Hayku, u3ydaromniye >KMBbIe€ CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3ydenne xuBbIX cucteM. Metoabl Ouonornueckoil Hayku. HaOmnromenue, u3MepeHue,
AKCIEPUMEHT, CHUCTEMaTh3anus, MeraaHanu3. [loHsATHE O 3aBUCHUMOM W HE3aBUCHUMOM
nepemeHHoil. [lmanupoBanue skcnepumenta. [locraHoBka M mpoBepka rumnote3. HyneBas
runote3a. [lonstre BEIOOPKH U €€ J0CcTOBEpHOCTh. Pazdopoc B OGmosornveckux qaHHbIX. O1ieHKa
JIOCTOBEPHOCTH TOJYYEHHBIX pe3yNbTaToB. [IpUUMHBI MCKaKEHUSI pE3yIbTAaTOB 3KCIEPUMEHTA.
IToHsTHE CTAaTUCTUUECKOTO TECTA.

JdemMoHcTpanuu

Tabmuiel 1 cxembl: «OCHOBHBIE MpPHU3HAKU JKU3HW», «buojormueckue CcucTembl»,
«CBONCTBA )KMBON MaTepun», Y pOBHH OPraHU3ALMM KUBOU MPUPOIB», «CTpoeHNE )KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJIOBEYECKOTO  OpraHHU3May,
«buoreorienos», «buochepan, «MeTopl H3yUdeHHS] JKUBOU MPUPOIBI.

ObopynoBanue: 1abopatopHoe  O0OpyIOBaHHWE  JJisi  TPOBEACHUS  HAOIIOJCHHM,
U3MEpEHUIl, SKCTIEPUMEHTOB.

HpaKTI/I‘IeCKaﬂ paﬁoTa «Hcnonp30BaHuE PAa3IMIHBIX MCTOAOB IPU U3YUYCHHU KUBBIX
CHCTEM».

Tema 3. BuoJsiorust KjieTku



Krnerka — crpykrypHO-(DyHKIIMOHANBHAS €IUHUIA KUBOTO. VICTOpUS OTKPBITUS KIIETKH.
Pa6oter P.I'yka, A.JleBenryka. Knerounas teopus (T.IlBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metoabl MOJEKYISPHOM M KJIETOYHOW OWONOTHHM: MHKPOCKOIUS, XpomaTtorpadus,
anekTpodope3, MeTOJ MEuYeHbIX aToMOB, AudQepeHIHanTbHOe LEHTPU(YTupoBaHUE,
KYJIbTUBUPOBaHUE KIIETOK. M3yuenue QukcuposanHuix K1emoK. OneKTpOHHas
MUKpockonus. Kougokanvnas mukpockonus. Bumanvroe (npusicusnennoe) uzyieHue Kiemox.

JdemoHcTpauuu

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

Tabnuibel 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHKpockom», «lctopus
Pa3BUTHSI METOJI0B MUKPOCKOIIUI.

O6opyaoBaHKE: CBETOBOM MHUKPOCKOII, MUKPOIIpEnapaThl PaCTUTENbHbBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IpakTuuyeckas padora «/3ydeHne MeETOJOB KIETOYHOH Omonoruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe earpudyruposanue, [1LIP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKHA

XHWMHMYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U YJIIbTPaMUKpPO3JIeMEHTHL. Boja u e€ ponb
KaK pacTBOPHUTENs, pPEareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIIALUN.
MuHepanbHble BELIECTBa KJIETKH, UX OnoJiornyeckasi posib. Posb KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KieTku. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBod Moiekyinbl. IlepBuuHas cTpykTypa Oenka, MenTugHas
CBs3b. BTopuuHas, TpeTnyHas, 4eTBepTUYHAs CTPYKTYypbl. [leHaryparus. CBolicTBa O€JKOB.
Knaccudukanus 6enkos. buonornueckue GpyHkium 6enkoB. [Ipuonui.

VYrineBonbl. MoHOCaxapu/ibl, aUcaxapujibl, OJUrocaxapuiibl W mnonucaxapuabl. OOmmit
IUIaH CTpPOeHUsT U (U3MKO-XMMHYECKHE CBOMCTBa YriieBoAoB. buonorumdeckue QyHKINN
YTJIEBOJIOB.

Jlumunel.  'mapodunbHO-THIpOdOOHBIE  cBoMicTBa.  Knaccudukanus — JTUOUAOB.
Tpurnunepunasl, Gochoaunuibl, BOCKH, cTepouibl. bruonornueckue ¢pynkuun nunuaos. OOmme
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnossie kucinotel. JJHK nu PHK. Crpoenne HyknenHoBbIx kuciaoT. HykineoTumsl.
[Mpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupaib.
Mectonaxoxaenue u ouonornueckue ¢pynknuu JJHK. Bunet PHK. ®ynknun PHK B kietke.

Crpoenne Monekynbl AT®. Makposprudeckue cBsizu B mosiekyine AT®. buonornueckue
¢ynkuun  AT®. BoccraHOBIGHHblE NEPEHOCUMKH, HUX (YHKUMH B  KIeTKe. [pyeue
HYyKaeo3uompugocgamol (HT®). CexBeHHpPOBaHHE JHK. Memoowv 2EHOMUKU,
MPAHCKPURIMOMUKU, NPOMEOMUKU.



CtpykTypHasi OMOJIOTHS: OMOXMMHUYECKHEe U OMO(DU3NYECKUE HMCCICIOBAHUS COCTaBa U
NPOCTPAHCTBEHHOW CTPYKTYpbl OmoMoiieKyll. Modenuposanue cmpykmypovl U QYHKYuil
Ouomonexyn u ux Komniekcos. Komnvromeprwiti Ou3aiin U opeanuyeckuti Cunme3s OUOMONEKY U
UX HenpupOOHbLIX AHALO208.

JdemoHcTpauuu

Hoptpetst: JI. [Tonunr, dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, @. Caurep,
C. lIpy3unep.

[lnarpammsbl: «Pacrpenenesye XMMHMYECKUX  JJIEMEHTOB B HEXKMBOM  IIPUPOACY,
«PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU IIPUPOIEY.

Tabmuuer u cxemsr: «Ileprogmyeckas Tabiua XUMHUYECKUX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocTaBe oOpraHusmMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTypbl O€NKOBOH MOJEKYJb», «CTpOeHHE MOJIEKY] YIIeBOAOB», «CTpOeHUE MOJEKYJ
mnunoBy, «HykienHoBsle KUCIOTEIY, «CTpoeHne MoieKynnbl ATD».

O6ODVI[OBaHI/IeZ XUMHYCCKad Iocyaa u O60py,HOBaHI/Ie.

JladopaTopnasi pabora «O0HapyxeHre OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKIIHII.

JlabopaTopHas pabora «/ccnenoBanue HyKIIEMHOBBIX KUCIIOT, BBIICJIEHHBIX U3 KIIETOK
pa3IMYHBIX OPIaHU3MOBY.

Tema 5. Ctpoenune n pyHKIMH KIETKH

Tumbl KIETOK: dyKapHOTHUECKass W MpokapuoTudeckas. CTpyKTYypHO-(YHKIIHOHATBHBIC
00pa3oBaHUs KIETKH.

CrtpoeHue mnpokapuOTHUeCKOW kieTkd. Kierounas crTeHka Oakrepuil M apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTpoPHON U aBTOTPO(PHON MPOKAPUOTUUYECKUX KJIETOK. MecTo u
pOJIb MPOKAPHOT B OMOLIEHO3aX.

Crpoenue U QpyHKIIMOHUPOBaHHUE SyKapHOTHUeCKOH KieTku. [na3marnyeckas MemOpaHa
(mnazmanemma). CTpykTypa Iula3MaTuyeckoil MeMmOpaHbl. TpaHCIIOPT BEHIECTB uepe3
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHbIN (muddysusa, oOnerdéHHas nudQys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomymponunaemocts mMemOpansl. PaGota
HaTpHUil-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, (parounTo3. Dk30uuTo3. Kinerounas creHka.
Crtpykrypa v QyHKUINHU KJIETOYHON CTEHKU pacTeHU, rpu0oB.

Hurommaszma. [luto3zonb. Lutockener. JIBuxkeHue nurtoruiazMbl. OpraHouyibl KIETKH.
OpnHoMeMOpaHHbIe OpraHOUbl KIETKH: 3HAoIIazmaTudeckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpOeHHE U (PYHKIUH. B3anMOCBI3b OJHOMEMOpPAHHBIX OPIaHOMOB KIIETKH.
CrtpoeHue TrpaHylasipHOrO peTHKyiayma. Mexanusm wuanpasnenus 6eakos 6 OIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuii  (arpaHyJisipHbI)
sHAOIUIa3MaTHUecKuil peTukyiayM. CekperopHas ¢yHkuus annapara ['onbmxu. Moouguxayus
benxos 6 annapame I'onvoacu. Copmuposka benrxos ¢ annapame I o1v0xcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyosmm pactutenbHbIX KieToK. Kirerounslii cok. Typrop.

[TosyaBTOHOMHBIC OpPraHOWIBI KJIETKH: MHTOXOHJAPHH, IUIACTUBL [Ipoucxodcoenue
mumoxouopuui u niacmud. Cumobuocenes (K.C. Mepesckosckuu, JI. Mapeynuc). CtpoeHue u



(GYHKIMU MHUTOXOHIpHM W TulacTHX. llepBUYHBIE, BTOPUYHBIE M CJOXHBIC IJIACTUIBI
(GOTOCUHTE3UPYIOUINX JYKapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHHuil.

HememOpanubie opraHousl kiietku CTpoeHrue U PYHKIIMH HEMEMOPAHHBIX OPTaHOU OB
KIeTKH.  Pubocomsbl. [lpomesicymounvie  ¢unamenmei.  MukpoduinaMeHTsl. AKmuHogwle
Mukpogunamenmsi.  MPpIIICUHBIE  KICTKH. AKMUHOBblEe ~ KOMNOHEHMbl  HEeMbIULEUHbIX
kaiemok. Mukpotpyoouku. Kierounsnii neHtp. CTpoeHHE W JABMIKEHHE YKTYTUKOB U PECHHYEK.
MuxkpotpyOouku nurtoriasmsl. LleHTpuons. berku, accoyuuposannvle ¢ MUKpopuiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. O6o04ka sapa, XPOMaTHH, KapuoIlia3Ma, SAPBIIIKH, UX CTPOEHHE M (DYHKIMH.
Snepublii GenkoBblii MaTpuKc. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. Jyxpomamun u 2cemepoxpomamut. benKn XpoMmaTuHa — TUCTOHBL Junamuxa s0epHol

0601104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BritoueHus. CpaBHUTENbHAsh  XapaKTEpPUCTHKA  KIETOK  3YKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JdemMoHcTpauuu

Hoptpertsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabauiel u cxeMmbl: «CTpOEHHE HYKApUOTHUYECKON KIETKH», «CTpOeHHE >KUBOTHOM
KIeTKn», «CTpOeHHE pacTUTENbHON KieTkn», «CTpoeHrne MUTOXOHIpUMY, «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

OO6opyioBaHME: CBETOBOM MMKPOCKOI, MHUKpOIpenapaTbl pacTUTENbHBIX, >KHBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopHas padora «/3ydeHHne CTpOCHUS KIETOK Pa3IUYHBIX OPraHU3MOB).
IMpakTuyeckas padora «/I3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopHas pabora «lccienoBanue miasmMoinsa U ACIUIa3MOJIA3a B PACTUTEIbHBIX
KJIETKax».

IMpakTnyeckas padora «/3ydyeHue ABIKEHUS HUTOMIIA3MbI B PACTUTENBHBIX KIETKAX).
Tema 6. O0MeH BelecTB U NMpPeBpallieHUe JHEPITUU B KJIETKe

AcCUMMIIAIINS U JUCCUMIIIALIUS — JIBE€ CTOPOHBI MeTabosnm3Ma. Tumel oOMeHa BellecTs:
aBTOTPOQHBIH U  TreTepoTpoHBIA. YuacTHe KHCIOpoAa B OOMEHHBIX  Ipoleccax.
Ounepreruyeckoe oOecrieueHne kieTku: rmnpespamieHnne AT® B 0oOMeHHBIX THpoleccax.
@epMeHTaTUBHBIM XapakTep peaklMid KIETOYHOTro Merabonu3zMa. PepMeHThl, X CTPOEHUE,
cBoiicTBa W MexaHu3M jaedcTBus. KodepmeHTbl. Otianuus (epMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEJIKU-UHTUOUTOPBHL.  3aBUCUMOCTH  CKOPOCTH
(bepMEHTATUBHBIX pEaKIHi OT Pa3IMYHBIX (PaKTOPOB.

[lepBUYHBII CHHTE3 OpPraHUYECKUX BEUIECTB B KiETKE. POTOCUHTE3. AHOKCULEHHbIU U
oKcuzennvlll  pomocunmes y  baxkmepuiu. Ceéemocobupaiowue nuemMeHmosl U  NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponb xmopomiactoB B mpornecce (oTtocuHTe3a. CBeToBas U TEMHOBas



dazel. @omoovixanue, Cs, Ci u CAM-munvr pomocunmesa. TIpomyKTUBHOCTH (HOTOCHHTE3A.
Brusiare pa3nudHbIX aKTOpPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

Xemocunre3. PazHooOpa3ue  OpraHu3MOB-XEMOCHUHTETHKOB:  HUTPUPHUIHMPYIOIINE
OakTepuH, )Kene300aKTepuu, cepodaKkTepun, BOJOPOIHBIC OaKTepru. 3HaUCHHE XEMOCHHTE3a.

AmnaspoOHbIe opranu3mbl. Bunsl 6poskenus. [IpoaykTsl OpoXeHHS U MX HCIOJIB30BaHHE
YeJI0OBEKOM. AHa’pOOHbIE MHUKPOOPIaHHU3MbI Kak OOBEKTbl OMOTEXHOJIOTMM M BO30YAUTENH
OoEe3HEH.

AdpoOHBIC OpPTraHU3MBI. DTalbl YHEPreTHYEeCKOro oOmeHa. [1oAroTOBUTENBHBIN ATarl.
['mukonu3 — 6ECKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3HI.

Bronorndeckoe OKUCIIEHHE, WM KJIETOYHOE JIbIXaHue. Poib MUTOXOHIpHI B MpoLeccax
OHMOJIOTUYECKOTO OKHUCJICHHUS. Huknuueckue peaxkuuu. OxucnuTenbHOe
dochopmmmpoBanue. dnepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma
npomonnou  AT®-cunmasei. llpeumyniectBa a’poOHOrO0 MyTH OOMEHAa BEHIECTB IEpen
aHadpOOHBIM. D(PPEKTUBHOCTD FIHEPTETUIECKOTO OOMEHA.

JdemMoHcTpauuu

Hoptpetsr: JIx. [Ipuctiu, K. A. Tumupsize, C. H. Bunorpaackuit, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCUHTE3Y, «IHEpreTuyeckuii obmen», «buocunre3 Oenkay,
«Ctpoenue GpepMeHTa», «XEMOCUHTE3Y.

OO6opyioBaHME: CBETOBOM MUKPOCKON, 000py/I0BaHHUE AJISi PUTOTOBICHUS MOCTOSHHBIX
Y BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTopunasi pabora «/I3yueHue KaTaJUTHUYECKOM aKTUBHOCTU (pepMEHTOB (Ha
IpUMEpPe aMUJIa3bl WIIA KaTalla3bl)».

JlabopaTopuasi pa6ora «/3yueHne (GepMEHTAaTUBHOIO pacUICIIEHUS IEPOKCHUAA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopuas padora «CpaBHEeHUE MPOLECCOB (POTOCHHTE3a M XEMOCHUHTE3a.

JlaGopaTopuas padora «CpaBHEHUE POLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacieacrBeHHasi MHpopMalus U peajau3anus eé B KjeTKe

Peakuuu matpuyHoro cuHtesa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MaTPUYHOTO
cuHTe3a. Peanmsanus HacnencTBEHHOM uWHGopMmauuu. ['eHeTHyeckwil KoJ, €ro CBOICTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKPHUNIMKM: KOMIUIEMEHTAPHOCTb,
AHTUNAPAIEIbHOCTh, aCUMMETpUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii

knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue tpancnoptasix PHK B GnocunTese Oenka. YcmoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OerKa.



Cogpemennvie npeocmasnenuss 0 cmpoenuu ceHog. Opranuzanys reHoMa y IpoKapuoT 1
9yKapuoT. Perymsmus akTUBHOCTM TeHOB Yy mpokapuor. ['mmore3a omepona (d. Kakoo,
K. Mano). Monekynsapuvie mexanusmvl sKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsaius oOMeHHBIX MpoIieccoB B kieTke. KieTounslit romeocTas.

Bupycsl — HeksieTounble (hOpMBI )KU3HU M 00IUratHeie napasutbl. CTpoeHHe IPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBHUPYCOB, Oakrepuodaros. Kuzunennwiii yuxi J[HK-codepacawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

Bupycusle 3a0oneBaHusi uelnoBeKa, JKUBOTHBIX, pacrenuii. CIIMIA, COVID-19,
COIMAJIbHBIE U MEAUIIMHCKUE ITPOOIIEMBI.

buoungopmamuxa:  ummeepayus u amanuz  6orvwux  maccueoe  («bigdatay)
CMPYKMYPHLIX — Ouon02Udeckux  OanHvlx. Hanomexnonoeuu 6 Ouonocuu u  Meouyure.
Ilpoepammupyemsoie gpynxyuu 6enkos. Cnocobvi 00CcmasKu 1eKkapcms.

JdemMoHcTpauuu

[Moptpetsr: H. K. Konsuos, /1. Y. IBaHOBCKUIA.

Tabmuiel  w  cxeMmbl: «kbuocuHTe3  Oenkay, «l'eHeTmdeckwii Koa», «Bupyce»,
«baxrepuodarm».

IIpakTunyeckas padora «Co3gaHue MOJEIU BUPYCay.
Tema 8. /Ku3HeHHBIN HUKJ KJIETKH

Knerounslii 1ukn, ero mepuonabl u peryisius. Wutepdaza u muto3. OcobeHHOCTH
mpoliieccoB, npoTtekaronux B uHTepdasze. [logroroska kimetku k aeneHuto. [IpecuHTeTHUECKUA
(MTOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHUHTETHUYECKUH (IIPEMUTOTUYECKUN) MEepPHOAbI
uHTEp(Pa3bl.

Marpuunsiii  cunte3 JHK —  permmmkamms.  [lpunnuner  permmkanmm  JIHK:
KOMILUIEMEHTAPHOCTb,  IIOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAJLIEIBHOCTb. MeXaHu3Mm
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoM. Temomepsl u  Tegomepasa.
XpOMOCOMHBIM HAabOp KJIETKH — KapUOTUM. JIMIUIOMAHBIM M rarionIHbI HaOOpPBl XPOMOCOM.
I'omonornyssie XpoMocomsl. [1010BBIE XPOMOCOMBL.

HeJ’IeHI/Ie KJICTKU — MHUTO3. CTa)]I/II/I MHUTO3a U MPOUCXOJAAIINNE B HUX IPOLUCCCHI. Twumer
MHUTO3a. KapI/IOKI/IHCS 1 MUTOKHUHES. buonorndyeckoe 3HaueHHE MUTO3A.

PerHHHI/Iﬂ MHUTOTHUYCCKOI'O IIHKJIa KJIICTKH. HporpaMMI/IpyeMaﬂ KJIIETOUHas THOEIb —
alloIITo3.

Knerounoe s1po, XpoMOCOMBI, ()yHKIIMOHANIbHAsI TEHOMUKA. Mexanusmbl npoaugepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn knemrka» — ouounghopmamuuecxue

MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu



Tabmuubl U cxembl: «OKM3HEHHBIH LUK KIETKH», «MuTo3», «CTpoCHHE XPOMOCOMY,
«Pemmukanms JJTHK».

O6opyaoBaHue: CBETOBOM MHUKPOCKOIN, MUKpompenaparsl: «MuTo3 B KJIeTKaX KOpeIIKa
JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPENIapaTax».

JlabopaTopuasi pa6ora «Habmronenue MuTo3a B KJIE€TKaX KOHUMKA KOpEILIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. CTpoenue u GyHKIMH OPraHu3MOB

buonornueckoe  pasHooOpasue  opraHu3mMoB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOTOKJICTOYHBIC OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U JKU3HENIEATEIBbHOCTH OJJHOKJIETOUYHBIX OpraHu3MoB. baktepun,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUYHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OPTraHU3MBI.

B3anMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaH, OpraHbl U CUCTEMBI OPIaHOB.
Opranusm Kak exuHoe nenoe. I'omeocras.

Txanu pacrenuil. Tumel pacTUTENbHBIX TKaHed: oOpa3oBaresibHas, IOKPOBHa,
NPOBOJIAIIAs, OCHOBHAs, MexaHW4eckas. OCOOEHHOCTH CTPOCHUS, (PYHKIUH M paCIION0KECHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKHMBOTHBIX M  4YeEJIOBEKa. Tunel JKUBOTHBIX TKaHEH: SMUTCINAJIbHAA,
COCAMHUTCIIbHASA, MBIIICYHAA, HCPBHAs. OcoOeHHOCTH CTPOCHUH, Q)YHKHI/II\/'I U PaCIIOJIOKCHUA
TKaHEH B opraHax >KMBOTHBIX W YCJIOBCKaA.

Opranbl. BereratuBHble M T'€HEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CHCTEMBbI
OpraHOB *KUBOTHBIX U 4esloBeKa. DyHKIMY OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3smoB. Kapkac pacrenuit. Ckenerbl OZHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUI cKeneT. CTpOCHHUE U THIThI COSAMHEHUS
KOCTE.

I[BI/I)KCHI/IC OpTaHHU3MOB. I[BI/I)KGHI/IC OIHOKJICTOYHBIX OpPTraHHU3MOB: aMé6OI/I,Z[HOC,
KTYTUKOBOC, PCCHHUYHOC. ﬂBI/DKCHI/IC MHOTOKJICTOYHBIX paCTCHI/Iﬁl TPOIMU3MBI MW HACTHUH.
HBI/I)K@HI/IG MHOT'OKJICTOYHBIX )KMBOTHBIX W YCJIOBCKA: MbIIICYHAasA CUCTEMA. PGCbJ'IeKC. CkeleTHBIE
MBI 1 UX pa60Ta.

IIutanue OpraHnu3MoOB. Ilornomiexnue BOJBI, YIJICKUCIIOTO I'ada U MUHCPAJIbHBIX BCIICCTB
pacTCHUAMMU. IIutanme >XUBOTHBIX. BHy’I’pI/IHOJ'IOCTHOG U BHYTPHUKIICTOYHOC ITHIICBAPCHHEC.
[IuTanne MO3BOHOYHBIX >KMBOTHEHIX. OT,Z[GJ'IBI MUIICBAPUTCIIBHOTO TpPAKTA. HI/IH_[CBapI/ITCJ'ILHBIC
KCEJIE3BI. HI/IHIeBapI/ITeHBHaSI CUCTEMa Y€CIIOBCKA.

Jpixanue opraHusmoB. Jlpixanue pacteHuit. Jlpixanue >kuBOTHBIX. uddysus razos
yepe3 MOBEpXHOCTh KieTku. KokHoe nbixanue. [lpixarenbHas moBepxHOCTh. JKabepHoe u
N€royHoe JpIXxaHue. JIpIXxaHWe TO03BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKA. BOJIIOIMOHHOE
YCIIO)KHEHUE CTPOEHUS JIETKWX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas CUCTEMa YeJIOBEKa.



MexaHu3M BEHTHIISALNN JIETKUX Y TITHI] 1 MIICKOMTUTAIONUX. Perynsnus nbixanus. J{prxarenbpHbie
00BEMEL.

Tpancnoprt BelecTB y OpraHu3MOB. TpaHCIOpPTHBIE CHCTEMbI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KHBOTHBIX M uenoBeka. Cepjie, KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpOBOOOpAIllEHUs.  OBOJIIOLIMOHHBIE  YCIOXKHEHHMSI ~ CTPOEHUSI  KPOBEHOCHON  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranu3zMoB. Beigenenue y pacreHuil. BelneneHue y KMBOTHBIX.
CokparutensHble Bakyoin. Opransl Bbinenenus. Ouibrpamms, cexkpeuuss U oOpaTHOE
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeeHUs. CBs3b MOJOCTU Tela ¢ KPOBEHOCHOMH
U BBIICIUTENBHON cuUcTEMaMU. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukn.
Crtpoenue u ¢pyHkironuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammTa y OpraHM3MOB. 3allluTa y OJHOKJIETOYHBIX opraHu3mMoB. Cropsl Oaktepuil u
LUCTHI MPOCTEHIINX. 3alIuTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa nacCUBHOM U
XAMHUYECKOHN 3alUThl. DUTOHIIUIEI.

3amura y MHOTOKJIETOYHBIX JKHUBOTHBIX. [IOKpOBBI M HMX NpOM3BOAHBIE. 3aliuTa
opranu3zMa oOT Oone3Heil. MmmyHHas cuctema denoBeka. KieTouHbIf W TyMOpaibHBIN
UMMYHHUTET. BpoxI€HHBII 1 mproOpeTEHHBIN cienn(puIeckuii UMMYHHTET. Teopus KIIOHAJIBHO-
cenektuBHoro umMmmynurera (I1. Dpaux, ®. M. bepuer, C. Tonerasa). BocianutenbHble OTBETHI
opranu3mMoB. Poib BpoXKIEHHOT0O UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazmpaxuMocte W peryndnuss y OpPraHu3MoB. Pa3apa)kMMOCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apa)xumocTe M peryisanus y pacTeHuil. POCTOBBIE BelllecTBa U HUX
3HA4YCHHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTIIENBl. DBOJIIONMOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOH CHCTEMBI y KHUBOTHBIX. OTHEIBI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

I'ymopanbHast perynsiuvs M 3HAOKPUHHAS CHCTEMa JKMBOTHBIX W 4elloBeka. JKeressl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. [lelicTBue TropmMOHOB. B3auMMOCBS3b HEpPBHOU U
SHIOKPUHHOMU cucTteM. ['unoranamo-runoduzapHas cucrema.

JdemMoHcTpauuu
[Toptper: U. I1. ITaBnos.

Tabnuiel 1 cxembl: «OTHOKIETOYHBIE BOJOpPOCTH», «MHOTOKIETOYHBIE BOJOPOCIN,
«baktepun», «lIpocreitmue», «OpraHbl [BETKOBBIX pacTeHHi», «CHUCTEMBI OpraHoOB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CcTpoeHHuEe HaceKOMbIX», «TKaHM pacTeHui»,
«KopueBwie cuctembr», «Ctpoenue ctednss», «CTpoeHHE IHCTOBOM IIIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/IpixaTtenpHass cucrema», «HepBHas cucrema», «Koxka», «MpimeyHas cucremay,
«BpiienurensHas cucremay, « JHIOKpUHHAsA cucremay, «CTtpoeHue Mblib», «MMMyHUTETY,
«KuieyHonosoctHeie», «Cxema MUTaHusl pacTeHui», «KpoBEHOCHbBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHUue miaHapun», «BHyTpeHHee CTpOeHHE H0KIEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema nsrymku», «HepBHas cucrema




IMPECMBIKAIOIIUXC», «HepBHaH cucréMa ITUIi, «HepBHaSI CUCTEMA MIICKOIIUTAIOIIUX),
((HepBHafI CHCTEMaA YCJIOBCKA), «Pe(bneKc».

O60opynoBaHKe: CBETOBOM MHUKPOCKOI, MUKPOMNpENnaparbl OAHOKJIECTOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKHUBbIE
9K3EMILIAPBl KOMHATHBIX PAaCTeHH, repOapuu pacTeHU pa3HbIX OTAENIOB, BIaKHbIE Iperaparhbl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMYA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHuEe [ JEMOHCTpAllMd [OYBEHHOIO U BO3AYIIHOTO THTAHUS PACTEHUH,
pacuierieHus Kpaxmaina M OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpYyIOBaHUE IS
JEMOHCTpPAILIMH OIBITOB M0 U3MEPEHUIO KUZHEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX
JBUKEHUM, MOJIETIN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3ydeHne TKaHEN paCTEHUI.
JlabopaTopnasi pa6ora «l/3yueHue TkaHel )KMBOTHBIX».
JlabGoparopHas padora «3yueHne opraHoB LIBETKOBOI'O PACTEHHUSI.
Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPTaHU3MOB

CDOpMLI Pa3MHOXKCHHA OPraHU3MOB: Oecmoiioe (BKJ'IIO‘I&H BeFeTaTI/IBHOC) Hn IIOJIOBOC.
Bunagsr OecroJioro Pa3MHOKCHUSA: IIOYKOBAHUEC, CIIOPYJIALUA, Q)parMeHTauI/m, KJIOHHUPOBAHHUC.

ITonoBoe pa3muHoxenue. IlonoBele kieTku, wnnm rametsl. Meio3. Cranuu Mmeiiosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMbICIH MeHO03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpimeBoe pa3zButue. [‘ameroreHe3 y JKUBOTHBIX. [lomoBbie JKeJe3Bl.
OO6pa3oBaHue W pa3BUTHE TOJIOBBIX KIeTOK. CriepmaTtoreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KIIETOK.

Omo10TBOpEeHUE U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIIOJJOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOPHOJIOTHS — HayKa O Pa3BUTUU
opranu3MoB. Mopghozenez — oOna uz enasuvix npooaem amopuonocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Ctaguu sMOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). JpobineHue.
Tunsl npoGnenus. [Jemepmunuposannoe u HedepMmuHuposanHoe opobnenue. bnacmyna, munoi
onacmyn. Oco6eHHOCTU APOOTIEHUs MIIEKOMUTAIOMUX. 3apOJIbIIIEeBbIE JTUCTKU (TacTpyJisiLus).
3akjialka OpraHOB W TKaHEH U3 3apOJbIIIEBBIX JINCTKOB. B3anWMmHOEe BIMSHHE 4YacTel
pasBUBAIOIIErOCs 3apofblimia (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
KUBOTHOTO Kak pe3yJbTaT HEPapXUYECKUX B3aWUMOJCHCTBHM Te€HOB. BiusdHue Ha
IMOPHOHAIEHOE PAa3BUTHE PA3IMUYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbI Tepuoi. lIpsmoe u HempsiMoe
pazButue. PasButne ¢ meramopdo3omM y O€CMO3BOHOUHBIX W TI0O3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHUE MPSIMOTO W HEMPSMOTO Pa3BUTHSA, UX PACHPOCTPAaHEHHUE B TIPHUPOJIE.
Tunel pocta >KUBOTHBIX. DakTOpbl PETYISIMUM POCTAa KUBOTHBIX W desoBeka. Craguu
MOCTAIMOPHUOHAIBFHOTO PAa3BUTHUSI y JKMBOTHBIX M 4esoBeKa. [leprojsl OHTOTreHe3a dYenoBeKa.
CrapeHue u cMepTh Kak OMOJIOTHYECKUE TTPOIECCHI.



Pa3smuoxkeHne u pasButue pacrenuid. ['amerodut u crmopodur. Meio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tpolecce Meio3a. [lameToreHes y pacTeHHUH.
Omjno0TBOPEHUE U Pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. JIBOWHOE OIUIOJIOTBOpPEHHE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U Pa3BUTUE CEMEHHU.

MexaHu3MBbl PEeryJsuy OHTOT€HE3a Y PACTCHUM U KUBOTHBIX.

JdemoHcTpaumuu

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

Tabnuuer u cxembl: «BereraTuBHOE pa3zMHOKeHHE», « TUITBI GECTIONOTro pa3MHOKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHANbD», «Pa3MHOXXeHuE »HBIJIEHB», «Pa3MHOXXEHHE THUAPBI»,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SUIEKICTKH U CIIEPMATO30UIa»,
«OcHoBHBIE cTaauu OHTOreHe3a», «lIpsiMoe u Hempsmoe pa3BuTHEe», «Pa3zBuTHE MaiiCcKOro
Kyka», «Passutne capaHum», «Pa3Butue IArymku», «/{BoMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHue ceMsiH OJHOIOJIbHBIX M JBYAOJBHBIX pacTeHU», «KM3HEHHBIH LHKII
MOPCKOWM  KammycTbl», <«OKM3HEHHBIM LMK Mxa», <OKU3HEHHBId LMK MarnopOTHUKAY,
«KHM3HEHHBIN IIUKJ COCHBI.

O6ODVI[OBaHI/IeZ CBETOBOH MHUKPOCKOII, MHKpOIIpCIIapaThbl HﬁHeKHeTOK n
CrIepMaTo301u 0B, MOACIIb <<HI/IKJI Pa3BUTHA JIATYUIKW.

JlabopaTtopnasi pabora «/I3ydeHHe CTpOEHHMS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

IIpakTuyeckasi padora «BpIsiBIEHNE NPU3HAKOB CXOJCTBA 3apOJBIINIEH ITO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTECHUI».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M H3MEHYHMBOCTH OPraHU3MOB

Hctopusi craHOBIeHHsST U pa3BUTHUA TEHETHMKM Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTeuecTBEeHHBIX YUEHBIX B pa3BUTUU TeHeTUKU. Paborer H.
K. Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenxo, H.
B. Tumo¢eepa-Pecosckoro.

OCHOBHBIE T€HETUYECKNE MOHATHUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEIbHBIE
TEHbl, AJbTEPHATUBHbIC IPU3HAKH, JOMHUHAHTHBIA W PEUECCUBHBIA IPU3HAK, TOMO3WIOTA,
reTepo3UroTa, YMCTas JMHUS, THOPUAbI, TeHOTHMN, (peHoTur. OCHOBHBIE METOJbl T€HETHUKH:
rUOPUA0IOTHYECKHUM, IUTOIOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.

JdemMoHcTpauuu

[Moptpetst: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koneuos, H. U. BaBuios, A.
H. benosepckuit, I'. /[. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

TaOJaHIEl ¥ CXEMBI: «MeTOI[BI TCHCTUKN, «Cxembl CKpCHIUBaHUA).




JladopaTopHasi padota «/Ipo3oduna kak 00BEKT T€HETUYECKUX UCCIIEI0OBAHUII.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
ruOpusioB nepsBoro nokosjeHus. IIpaBuno nomunupoBanus. Bropoi 3akoH MeHaens — 3akoH
pacleruieHus Ipru3HaKkoB. LluTonoruueckne 0OCHOBBI MOHOTMOPUIHOTO CKpeluBanus. ['unoresa
YUCTOTBI FaMeT.

Ananuzupytoliee  ckpemuBaHue.  [IpoMexxyTOuHBI ~ XapakTep  HaclleJJOBaHMUS.
Pacmiennenue npu3HakoB MpHU HETIOJIHOM JOMUHUPOBAHUHU.

JluruOpuaHoe CKpemuBaHue. TpeTwil 3akoH MeHaens — 3aKoH HE3aBHUCHUMOTO
HacJe0BaHus Mpu3HakoB. [{uTonornyeckne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHMS.

CuennenHoe  HacinenoBaHue  npusHakoB. PabGorsl  T. Moprana. CuemeHHoe
HacJeJOBaHHE TC€HOB, HapYyIICHWE CIEIUICHUS MEXAy TIeHaMHu. XPOMOCOMHas TEOpHs
HacJIEeCTBEHHOCTH.

I'enetuka nmoma. XpoMOCOMHBI MEXaHU3M OIpeNeNeHus Iona. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CLEIUVIEHHBIX € IIOJIOM.

I'enoTun kak 1enoctHas cuctema. [lneiloTponuss — MHOXKECTBEHHOE JIEMCTBHE T€HA.
MHOKECTBEHHBI ajuiesin3M. B3auMoJelcTBUe HEaUICIbHBIX T'€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTHYECKUIT KOHTPOJIb pa3BUTUSA PACTEHUN, >XUBOTHBIX M YEJIOBEKA, a TaKKe
(GU3MONOrMYECKUX TPOIECCOB, TIOBEJIEHUS W KOTHUTUBHBIX (yHKUMHA. ['‘eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHueckne acreKTbl KOHTPOJIS U U3MEHEHUs HacJeICTBEHHON nH(popMaluu B
MIOKOJICHUSX KJIIETOK U OPraHU3MOB.

JdemoncTpanuu

[Toptpetst: I'. Menaens, T. Mopran.

Tabauiet u cxemsl: «IlepBrlif 1 BTOpoil 3akoHbl Menaensa», «Tpetuit 3akon Mennemns»,
«AHanuzupymrollee ckpenuBanue», «HenoiaHnoe nomuHupoBanuey, « CLEIIIEHHOE HAclIel0BaHUE
IPU3HAKOB y Apo3oduisy, «I'eHeTnka nona», «Kapuorun uenoseka», «Kapruotun gpo3oQpuis»,
«Kapuotun nruus», «MHOKECTBEHHBIN auienn3M», «B3anMozaeicTBue reHoBY.

O6opynioBaHue: MOJEINb Ui JEMOHCTPAIlMK 3aKOHOB €IUHO00pa3ust THOPHI0B IEPBOTO
MIOKOJIEHUSI U pacIlEIUICHUs] IPU3HAKOB, MOJENb I JEMOHCTpAallMM 3aKOHa HE3aBUCHMOTO
HacJIeI0BaHMsl TIPU3HAKOB, MOJEIb I IEMOHCTPAIMH CLEIJICHHOIO HACIEJOBAHUS NIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunay.

IpakTnuyeckas paodora «/3yueHue pe3ynbTaTOB MOHOTMOPHUIHOTO CKPELUIMBAHUA Y
JIPO30(UITBIY.

IIpakTnyeckass paodora «l3ydyeHue pe3yabTaTOB JIUTHOPHAHOTO CKPEIIUMBAaHUSA Y
JIPO30(UITBIY.



Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu GopmupoBaHuM (eHorurna. M3MEHYHBOCTH
npusHakoB. KadecTBeHHblE M KOJMYECTBCHHBIE INPU3HAKKM. Buabl  M3MEHYMBOCTH:
HEHACJICCTBCHHAs U HACJICICTBEHHASI.

MoaudukanoHHas U3MEHUYUBOCTh. Poiib cpenbl B pOpMUPOBaHUHN MOTUPHUKAIIMOHHON
u3MeHYnBOCTH. Hopma peakuum mnpusHaka. BapuanuoHHBIH psa W BapualMOHHAS KpUBas
(B. Noranncen). CoiicTBa MOIU(PUKAITIOHHONW N3MEHUYUBOCTH.

I'enotunuyeckas u3MeHUYUBOCTL. CBOWCTBA T'€HOTUIIMYECKOM H3MEHYHMBOCTU. BUIbI
TeHOTUITUYECKOW U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASL.

KoMOuHaTHBHAsI M3MEHYMBOCTh. MeW03 | MMOJIOBOH MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTU. POsib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUH I'€HETHYECKOTr0 pa3Hoo0pa3us
B [IpeZieJIax OJHOTI'O BHUJA.

MyTrauroHHass W3MEHYMBOCTb. BuIpl MyTalMi: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHoHTaHHbBIE W WHAYLUUMPOBAHHBIE MYTallUM. SIOepHBbIE M IUTOILIA3MAaTUYECKUE MYTalUU.
Comaruueckre W MOJOBble MyTauuu. [IpUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHbl U HX
BIIMSIHHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOTO Ipouecca. 3aKOH FOMOJOTHYECKHX
panoB B HacneacTBeHHOM wu3MeHuuBoctd (H.U. BaBunoB). BuesnmepHas H3MEHUHMBOCTH U
HAcCJICICTBEHHOCTb.

Onueenemurxa u INUcEHOMUKA, pPOJIb INUcEeHeMmU4YeCKUux qbaxmopoe 6 HaCNedo8aHuu u
Usmerndueocmu qbeHomunuquKux NPU3HAKOB Y OPcAHUIMOE.

JdemoncTpanuu
Hoprpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.
Tabnauiel U cxembl: «Buapl W3MEHUUBOCTHY, «MoAU(HUKAIIMOHHAS W3MEHUHUBOCTHY,

«KoMOuHaTHUBHAsT ~ U3MEHUMBOCTB»,  «Meio3»,  «OmiogoTBopeHue»,  «I[ eHeTHUeckue
3aboJieBaHMs YeI0BeKa», «BUIbI MyTalHii».

OO6opynoBaHue: )KUBbIE W TepOapHBIe 3K3eMIUISPHl KOMHATHBIX PACTCHHH, PUCYHKH
(¢ororpadun) >KUBOTHBIX C PA3TUYHBIMU BUJAMHU U3MEHUYUBOCTH.

JlaGopaTtopuass  pa6ora «/ccnenoBaHue — 3aKOHOMEPHOCTEH  MOJIM(UKAIMOHHON
n3MeHYMBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapHALMOHHOW KPUBOM.

IIpakTuyeckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIpENapaTax).
Tema 14. I'eneTuKa 4es0BeKka

Kapuotun uenoBeka. MexayHapo/iHas mporpamMMma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHICCKUN,
MONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYyIsipHO-TeHeTnueckuii. COBpEeMEHHOE Ompe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM Unciie ¢ moMoinbio [11P-
ananm3a. HacneactBennbie 3a0oeBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MNPEApaCIOIOKEHHOCThIO. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
MPEAOTBPAIICHUN W JICUCHUM TEHETHYECKUX 3a00ieBaHUN deloBeKa. MeanKO-TeHETHUECKOe



KOHCYJIbTUPOBAHHUC. CTBOJIOBBIC KIETKHU. IIOHITHE «TE€HETUUECKOTrO T Py3a». OTHUYECKHUE aCTICKThI
I/ICCJ'IC,I[OBaHI/Iﬁ B o0J1acTu pPE€AAKTUPOBaHNA '€CHOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue (hakToOpbl NOBHILIEHHONH YYBCTBUTEIBHOCTH UEJIOBEKA K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpyKarouleil cpenpl. I'eHeTmueckas IpenpacrnoiokeHHOCTh
YeJI0BEKA K MATOJIOTUsM.

JdemoHcTpaumuu

TaOauIbl ¥ CXEMBI: ((KapI/IOTI/IH YCJI0BCKa», ((MGTO,I[BI HU3Y4YCHUS TI'CHCTUKH 4YCIIOBEKA)»,
«["eneTnyeckue 3a007€BaHNs YETOBEKAY.

IIpakTuyeckasi padora «CocTaBieHHUE U aHATIU3 POIOCIOBHOW.
Tema 15. Cesieknusi Opranu3mMoB

JlomecTukanuss M CeJeKIUs. 3apoKIEHUE CEJEeKIMU U JAOMecTUKauuu. YueHue H.
. BaBunoBa o LleHTpax NpoOMCXOXKIEHUS U MHOrooOpasus KyJIbTypHBIX pacTeHuil. Pomb
CEJIEKIIMM B CO3JaHMM COPTOB PAacTeHU U MOpoJ KUBOTHbIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTUYECKUX PAJIOB B HaciencTBeHHOW u3MeHunBoctu H. M. BaBunona, ero 3HaueHue st
CEJIEKIIMOHHOM paboTHI.

Metoabl  ceneKnMOHHOM  paboTel.  McKkyccTBeHHBIH — OTOOp:  MAaccoBBIA U
UHIUBUYaJIbHBIA. OTanbl KOMOMHALMOHHOM cenekiuu. McnblTaHue npousBoauTeneil 1o
noroMctBy. OTOOp MO TEHOTHIy C TOMOIIBIO OIEHKHA (EHOTHIa TOTOMCTBA M OTOOp IO
reHoTuny ¢ nomoiupto ananuza J{HK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeNeKIMOHHOW paboThl. PagmanuoHHbli U
XUMHUYECKUM MyTareHe3 Kak MCTOYHUK MyTalluid y KYJIBTYpHBIX (OpPM OpPraHHU3MOB.
Hcnonp30BaHWe TEHOMHOTO pENAKTUPOBaHMS M MeToAoB pekomMOuHaHTHbIX JIHK mis
MOJTYYEHHS UCXOAHOTO MaTepralia sl CENEKIUH.

[lonyuyenne mnonumuounoB. BHyTpuBugoBas rubpuausanus. biauzkopoacTBeHHOE
CKpeliyBaHue, Wi UHOpuauHT. HepoacTBeHHOE cKpelyBaHue, Wik ayTOpuauHr. I'erepo3uc u
ero mnpuuuHbl. lMcmnonb3oBanue rereposuca B cenekiuu. OtnanéHHas TUOpUAM3aLUAL.
[Ipeononenue Oecriogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHMKEHMSI CENEKLUHUU pacTeHUd u
KUBOTHBIX. «3€1EHAs PeGOIOYULY.

CoxpaHeHHE U N3Y4YEHHE T'€HETUYECKUX PECypCOB KYJIbTYPHBIX PACTEHUN M HUX JHUKHX
poauyeil s co3JaHusl HOBBIX COPTOB U TMOPUIIOB CENIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue u ynpaeieHue 2eHemuyeckuMi pecypcamii celbCKOX03AUCTEEHHbIX U NPOMbICI06bIX
JHICUBOMHBIX 8 YETAX YIYUUEHUS CYUeCmBYIOUUX U CO30AHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM qucie ¢ npUMeHeHUueM COBPEMEHHbIX MemMO008 HAYYHLIX UCCIe008AHUL, Nepe00sbIX uoell u
NepCneKmueHbIX MexHOI02UI.

JdemMoHcTpauuu

Hoprpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. I1. JIykpsanenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.



Tabmauibl u cxembl: «L{eHTpBI MPOUCXOKIECHUS U MHOTOOOPa3usl KyJbTYPHBIX paCTEHUI,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACJIECICTBEHHOW HM3MEHUYMBOCTHY», «METOIbI CEIEKIINNY,
«Otnanéunas rudpuanzanus», «MyTareHes3y.

JlabopaTopHas padora «/3ydeHHe cOpPTOB KyJbTYPHBIX PACTEHUHM U IOPOJ JOMAIIHHUX
KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHne METO0OB CEIEKIIUN PACTEHUI».
IIpakTuyeckasi padora «lIpuBuBKa pacTeHUII».

Ikckypenst «KOCHOBHBIE METOJbl U JIOCTHIKEHUS CEJIEKLUU PAaCTEHUM M JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIJIMYHOE
XO03SICTBO, B JIADOPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA).

Tema 16. BUOTEeXHOJIOIUA U CHHTETHYECKAs OHOJIOrHA

OOBbeKTHI, HCNOJIb3yeMble B OMOTEXHOJOIMM, — KJIETOYHbIE M TKaHEBbIE KYJBTYpHI,
MHUKPOOPTaHU3MBI, WX XapaKTePUCTHKA. TpaauiMoHHas OWOTEXHOJNOTHS: XJieOomeueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOJIYKTOB, BUHOAEINE. MukpoOuosorudeckuit cuute3. O0BbEKTHI
MHUKPOOHOIOTHYECKUX TeXHOMOTHi. [Ipon3BoAcTBO Oesika, aMHHOKHUCIIOT U BATAMUHOB.

CozaHue TEXHOJOTMM W HMHCTPYMEHTOB  LIEJICHANPABICHHOIO M3MEHEHUs W
KOHCTPYUPOBAHHUS T€HOMOB C LI€JIbIO MOJYYEHUSI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEpKAIIUX
HE BCTpeYaroIuecs B IPUPoae OMOCUHTETUYECKUE Ty TH.

Kinerounas mnxenepus. MeToapl KyapTypbl KJIETOK M TKaHEW PaCTEHUN U >KMBOTHBIX.
Kpunobanku. Comarnueckass ruOpuau3anus U coMaTHyeckuil smOpuorenes. lcmomb3oBaHue
TalIONIoB B CEIIEKIMH PacTeHUM. [lonyyenue MOHOKNIOHANbHbIX anmumen. Hcnonvzoeanue
MOHOKNOHANbHBIX U NOAUKIOHATbHBIX anmumen 6 Meouyure. VICKycCTBEHHOE OIJIOZIOTBOPEHHE.
PexoHCTpyKIMs SIWIEKIETOK M KIOHUPOBAaHUE >XUBOTHBIX. MeToA TpaHCIUIAHTALUM SIAEP
KJIETOK. Texnonocuu 0300po6neHuss, KylbMUSUPOBAHU U MUKPOKIOHANbHO20 PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHbIX KYAbMYP.

XpOMOCOMHas U T€HHasl UHKeHepUs. FICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYMPOBAHHE
pexombuHanTHbIX JIHK. Co30anue mpanceennvix opeanuzmos. JIOCTHXKEHHS] U TEPCIEKTHUBBI
XpPOMOCOMHOW M TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHEe M HTUYECKHE MpoOIeMbl TE€HHOU
WHKEHEPUH.

Menunuackue  OuorexHosoruu. IloctreHomuas mmdpoBas wMemunmHa.  [I1P-
JTUArHOCTHKA. MeTaOoIOMHBIN aHaiu3, TeHOIEHTPUYECKH aHalu3 MpOoTeoMa ueloBeKa s
OIICHKHU COCTOSIHHSI €T0 370pOBbs. VICIonb30BaHke CTBOIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-6uounkenepust ansi pa3paboTku (yHIaMEHTATbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3MaHMS KOMIUICKCHBIX TKaHEW COYETAaHHEM TEXHOJIOTHA TPEXMEPHOTO OWONPHUHTHHTA U
ckaddonaunra s penieHus 3a1a4 NepCoOHATU3UPOBAHHON MEIUIIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C IIeNbI0 OOecreueHUs] KOMOMHUPOBAHHOM 3alUTHI OT
B030ynuteneit OPBU, ycraHoBiieHHEe MOJIEKYJISpHBIX MeXaHu3MoB (yHkimonupoBanus PHK-

COZCPpIKAINX BUPYCOB, BbI3bIBAIOIINX 0c000 omacHbIe 3a00JIEBaHUS YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpauuu



Tabmuiel ~ u  cxemsbl: «Mcnonp30BaHue  MUKPOOPraHU3MOB B IPOMBINIJICHHOM
pou3BOJCTBEY, «KileTounas nunxenepus», «I'eHHass HHKEHEPUSI».

JlabopaTopHasi padora «/3yuenne 00beKTOB OMOTEXHOIOTHI.
IpakTuyeckasi padora «llonmyyeHne MOJIOYHOKUCIBIX IPOTYKTOBY.

Ikckypeust «bHOTEXHOIOTUS — BakKHEHIIash MPOU3BOAUTENbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTRO)Y.

11 KJIACC
Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHNA B OMOJIOTHH

OpomonmonHas teopust Y. JlapBuna. Ilpennochbuiku BO3HMKHOBEHMSI JapBHHH3MA.
JKu3sb 1 HayuHas nearenpHocTh Y. JlapBuHa.

JBwxkymue cuibl sBomonuu  BuAoB 1o Y. JlapBuHy (BbICOKass HHTEHCHUBHOCTD
Pa3MHOKEHHSI OpPTraHMW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTh, OOph0a 3a CyIIEeCTBOBAHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunretuueckod Teopuu odBomtouuu (CTD). HeiitpanbHas Teopus
sBomonu. COBpeMEHHash 3BOJIOLMOHHAs OuONOrus. 3HAU€HHE OSBOJIOLMOHHOW TEOpPUH B
(GhOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JdemMoHcTpanuu

Hoptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. HapsuH, C. C. YUerBepukos, U. 1. llImansraysen, Jx. Xongein, . K. benses.

Tabnuuer u cxemsl: «Cuctema xuBoil mpupos! (o K. JIunuero)», «JlecTHUIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHHUS MNPUCHOCOONEHUH Yy pacTeHUd u
#*UBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. lapBuna», «Haxonku
Y. lapBunay», «Dopmbl 60pbOBl 3a cymiecTBoBaHuEe», «llopoabl romybei», «MHoroobpasue
KYJIBTYPHBIX (popM KamycTel», «[lopoabl jOMaIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BuaoB (mo Y. lapBuny)», «Cxema COOTHOIIEHHS ABIKYLIMX CHUJ 3BOJIONUM», «OCHOBHBIE
MTOJIOKEHUSI CHHTETUYECKON TEOPHUH SBOFOLAN.

Tema 2. MukposBosonust 4 eé pe3yjabTaThl

[Momymnsimust Kak »JeMeHTapHas elIuHula SBOMOINH. COBpeMEHHBIE METOIbl OIEHKU
TEHETUUYECKOTO pa3HO00pa3us U CTPYKTYPHI MOMysaiuil. I3MeHenne reHo(oHaa MOMyIsIN Kak
DIIEMEHTAPHOE DJBOJIOIMOHHOE SIBJICHHWE. 3aKOH TeHeTHueckoro paBHoBecust JIxk. Xapaw,
B. BaiinGepra.

OneMeHTapHble (DAKTOPHl (IBMXKYIIME CHIIBI) SBOJIIOUMU. MYyTallMOHHBIM TpoIliecc.
KomOuHatuBHass m3MeHUMBOCTh. [[peiid) reHOB — ciydailHble HEHANpPaBJICHHBIC W3MEHEHUS



qacToT amienei B momynsiusx. Dddext ocHoBarens. Dpgexm O6ymvliouH020 20pabIUIKA.
CHudiceHue 2enemuuecko2o paznoobpasus: npudunsl u cireocmeus. Illposenenue >¢pghexma
Opeugha 2cenoé 6 Oonbwiux u Manvix nonyaayuax. Murpauuu. M300sM0us  MOMYIISIIUNA:
reorpaduueckas (MpoCcTpaHCTBEHHAs ), OMoIorndeckas (penpoIyKTHBHAS).

EcrectBenHblii oTOOp — HampaBistomuii ¢Gaxkrop sBosonur. POpPMBI €CTECTBEHHOT'O
or0opa: NBMXKYIIMK, CTaOWIM3HUPYIONIMHA, pa3phiBatOmUil (qu3pynTuBHbI). [lonoBoit oTdop.
Bo3HHMKHOBEHHE 1 3BOJIIOIHS COLUAIBHOTO MOBEACHUS KUBOTHBIX.

ITpucnocoOaeHHOCTh OPraHU3MOB KakK pe3yibTaT MHUKPOIBOJIOLMH. Bo3HHMKHOBEHME
npucnocoOieHuii y opranu3zmMoB. Apomopdo3ssl u ununoaganrtaun. [Ipumepsr npucrnocodaeHuit
y OpraHu3MoB: Mopdosorndyeckue, QU3HOIOrHYECKHE, OWOXUMHUYECKUE, IOBEICHUYECKHE.
OTHOCUTENBHOCTD MPHCIIOCOOIEHHOCTU OPraHU3MOB.

Bun, ero xpurepun u crpykrypa. BumooOpa3zoBanue Kak pe3yinbTaT MHKPOIBOIIOIHH.
Wzomsiust — kimoueBoil  pakTop BUAooOpazoBanus. Ilyth u cmocoObl BUA000pa30BaHUS:
ajonarpuieckoe (reorpaduueckoe), CHUMMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumnounauzauus, rudpuauzanus). JJIMTeNbHOCTh 3BOIIOLUOHHBIX ITPOLIECCOB.

MexaHu3mMbl (OPMHUPOBAHUS OHOIOTUIECKOTO pa3HO00pa3usl.

Ponp 3BOMIOLMOHHON OHOJOTMM B pa3pabOTKE HAYYHBIX METOJOB COXPAaHEHUs
O6unopa3znooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3MbI
(bopMHUpPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOpHOBI C HEl.

JdemMoHcTpanuu
Ioprpetsl: C. C. YeTBepuxos, O. Maiip.

Tabmuuel u cxembl: «MyTalMOHHas M3MEHYMBOCTBY, «llomynsuoHHast CTpyKTypa
Buga», «Cxema mposiBIeHUs 3akoHa Xapau—BaitHOepra», «/IBmxyiue CuiIbl 3BOJIOLUNY,
«DKOJOTHYEeCcKass H30JSIIMA TONyJsuid ceBaHCKol dopenmn», «l'eorpaduueckas H30ISALUSA
JIMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHUIIBI Aaypckoil», «[lomysimoHHbIe BOIHBI YUCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeHCTBUA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbId MEJIAHU3MY, «OKusspie HCKOIIaeMBIEe»,
«IlokpOBHUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka KUBOTHBIXY,
«®Du3nonoruyeckue agantauuny, «I[IpucnocodbsIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTbHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BuHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BHI00Opa3oBaHME TpEX  BUIOB  JIAHABIIICH,
«DKOJIOTHYECKOe BMJI000pa3oBaHMe BHUJOB CHHUI, «[lomumionasl pactenuit», «KamycTHo-
peneyHbIid THOPHUIY.

ObopynoBanue: repdapuy pacTEHUH, KOJJIEKIIMA HACEKOMBIX, dydena MTHUIl U 3Bepel ¢
IpUMepaMu pa3jMYHbIX MPUCIOCOOJIEHNH, Yyyenna MNTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHuii OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3TMYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BpIsiBIeHHE H3MEHYMBOCTH y 0COOEH OJTHOT'O BUAAY.

JlaGoparopuass pa6ora «[IpucrocoOneHusi OpraHM3MOB H WX  OTHOCHTENIbHAS
[EIeCO00PA3ZHOCTHY.

JlaGopaTopuas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.



Tema 3. Makpo3BoJIoIIHS U €€ pe3yJibTaThl

Meroabsl u3ydeHHsT MaKpOlIBOMIOIMHU. [laseoHTONOrMYecKne METOAbl  H3Y4YECHHS
sBomonuu. [lepexonnsie popmbl U GpuIOreHeTHYecKue psbl OpraHu3MOB.

buoreorpaduueckue Meroapl wuzydeHus osBononuu. CpaBHeHue ¢Gaopsl U (hayHbI
MaTEPUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3eMin. BUIbI-OHIEMUKH U PETTUKTHI.

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(OIOTHUECKHE METObI U3yYCHHS HBOJIOIHH.
I'eneTyeckue MeXaHU3Mbl HBOJIIOLIMA OHTOTE€HE3a U IIOSIBICHUS 3BOJIOLMOHHBIX HOBIIECTB.
I"'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MONIEKyISIPHO-
TreHEeTHYeCKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKUe METOJbl  M3YUCHHs  HBOJIOIUH.
I'omonoruunsie reHsl. COBpeMEHHBIE METOIbI IOCTPOEHUS (PUIIOTEHETUYECKHX JIEPEBBEB.

XpOMOCOMHLIe MyTall1 U 3BOJIFOTUA 'CHOMOB.

OO0mue 3aKkOHOMEpPHOCTH  (mpaBuia)  JBOMOUUU. [lpunyun  cmeHvl  QYHKYuULL.
HeobpaTumocTs 3BoOIONNMK. ATaniTUBHAS paauaius. HepaBHOMEpHOCTH TEMITOB 3BOJIOIUH.

JdemMoHcTpauuu
HoptpeTtsl: K. M. bap, A. O. KoBaneckuii, @. Mroiuiep, O. ['ekkensb.

Tabauiel u cxembl: «DUTOTEHETHUECKUH P JTOMIAINY», «APXEONTEPUKCY, «3BEPO3yObIe
sepb», «Creronedans», «Puanoduren, «CeMeHHBIE TAaOPOTHHUKWNY, «broreorpaduueckue
30HBI 3emnmn», «Jlpelip koHTHHEHTOB», «PenukTe», «HawanmpHble cTaguu SMOPHOHATBHOTO
paSBI/ITI/ISI ITIO3BOHOYHBIX KHUBOTHBIX), «FOMOJ’IOFI/ILIHI)IC nu AHAJIOTUYHBIC OpFaHI)I»,
«PynumeHTBI», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YeloBeKa M IIMMMaH3e», «[ IaBHbIE
HaIpaBJIECHUs IBOTIOIUNY, «O0IIHE 3aKOHOMEPHOCTH SBOJIIOIIHI.

OO0opynoBaHue: KOUICKIIUU, TepOapuu, MYJDKH HCKOMAeMbIX OCTAaTKOB OPTaHU3MOB,
MYJITKU TOMOJIOTHMYHBIX, aHAJIOTMYHBIX, PYAUMCHTAPHBIX OPraHOB W aTaBU3MOB, KOJUICKIHWH
HACEKOMBIX.

Tema 4. IIponcxoxknenne u pa3BuTHE JKM3HH HA 3emiie

HayuHble TrumoTessl MPOUCXOXKIEHHUS XH3HM Ha 3emie. AOuWOreHe3 M NaHCIEPMUS.
JloHayuHble TPEICTaBICHHUS] O 3apOXKACHUM JKU3HM (KpeaunoHH3M). ['mmore3a MOCTOSHHOTO
camMo3apOo>KJIeHUs KU3HU U e€ onpoBepkeHue onsitamu @. Peau, JI. Cnayutannanmy, JI. [Tacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoBHblE 3Tambl HeopraHnuyeckoil sBomonuu. Ilnanerapnas (reosoruueckas)
sBOMIIOLIMS. XHMMHUYECKas »DBOJIOUUSA. AOHOTEeHHBIH CHHTE3 OPraHWYeCKHMX BEIIECTB U3
Heoprannueckux. Omeir C. Mumnepa u I'. FOpu. OOpa3oBanue moaMMepoB M3 MOHOMEPOB.
Koanepsarnas rumoreza A. W. Onapuna, rumore3a mnepBuyHoro OymnboHa Jk. XomnzaeitHa,
reHetuueckas runotesa ['. Ménnepa. Pu6osumsl (T. Yek) u runoteza «mupa PHK» V. I'unbepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

HUcropus 3emumn u metonapl e€ wu3ydeHHs. lckomaemble OpraHWYeCKHe OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTEenbHass ¥ aOCOJMIOTHAasE  TE€OXPOHOJIOTHAL.
['eoxpoHOIOrMUECcKas MKaja: Y0Hbl, 3PbI, IEPUOIBI, JOXH.



HauanbHble 3Tansl opraHndeckoil sBostonuu. [losBieHne 1 3BOMOLKS NEPBBIX KIETOK.
Opomonuss Metabonu3Mma. Bo3HukHOBeHHMe mnepBbIX 3kocucTeM. CoBpeMEeHHblE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor mepBbIX Ha 3emse coodmiectB. Ctpomaronutsl. llpokapuotel u
9YKapHOTHI.

[Ipoucxoxaenue sykapuoT (cuMOMOreHe3). DBOIIOIHMOHHOE MPOUCXOXKICHUE BHPYCOB.
[IpoucxoxaeHue  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX  TpPYMIl
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BONIOLMU BBICHIMX pacTeHui. OCHOBHbIE apoMOP(O3bl pacTEeHUl.
Beixon pacrenuii Ha cymy. llosBieHue CHOpOBBIX pPacTeHUM M 3aBOCBAHUE HMHU CYIIU.
CemeHnHbIe pacTeHus. [IponcxokaeHne IBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tamnbl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(}o3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KUBOTHBIC. JKH3HBL B BOJIC. DBOIOIUS TTO3BOHOYHBIX. [IponcxoxacHne aMmpuOuil M penTHIIni.
[Tpoucxoxaenue miekonurawmux U ntull. [lpunHnun kiarodeBoro apomopdosa. OcBoeHHe
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTte xu3HM Ha 3emie MO 3paM U MEpUOJaM: apxeil, NMpoTepo3oi, Naneo3oil,
Me3030H, KaltHo30#. O0Ias XapakTepuCcTUKa KJIMMaTa U TeojIorH4ecKux mnpoueccos. [losBieHne
U PaCIBET XapaKTEPHBIX OPraHU3MOB. YTIIe0Opa30BaHUE: €ro YCIOBHS M BIMSHUE HA Ta30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMUPAHUSI — 3KOJOIMUECKUE KPU3UCHI mpouutoro. [IpuuuHsl U cieactBus
MaccoBbIX BbIMHpaHHUil. COBpEeMEHHBIH 3KOJIOTMUECKUH KpU3HC, ero ocobeHHocTu. IIpobiema

coxpaHeHHs 6Mopa3HooOpa3us Ha 3emiie.

COBpeMeHHaH CUCTCMaA OpPraHUYCCKOro Mupa. HpI/IHLII/IHBI I(J'IaCCI/I(l)I/IKaI_II/II/I OpTraHHu3MOB.
OCHOBHBIC CUCTEMATUUYECKHE I'pyImbl OPraHu3MoOB.

JdemoncTpanuu

Hoptpeter: @. Penu, JI. Cnannannanu, JI. [lacrep, M. . MeunukoB, A. W. Onapum,
Jx. Xonpeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabauie! u cxembl: «Cxema onbita @. Peqny, «Cxema onbita JI. Ilactepa no usyuenuto
caMo3apoJieHus ku3Huw», «Cxema ombita C. Mumnepa, I'. FOpn», «Ortambsl HeopraHn4ecKou
’BOMIIOLIMNY, «['eoXpoHonoruueckas mkana», «HadampHble 3Tanbl OpraHUYEeCKONW SBOJIIOLMNY,
«Cxema o00pa3zoBaHUSl JYKapuOT MyTéM cuMOuoreHesa», «Cucrema 3>KUBOH MPUPOJIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHuit», «PuHHOPUTE», «OIHOKIETOUHBIE
BOZOpPOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHN», «Mxm», «llanmopoTHukm», «l 0noceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «Cxema pa3BUTUS HKUBOTHOI'O MHpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmue», «Kumeunononoctusie», «llnockue uepsu»,
«UYeHucToHorue», «PbI0BIY, «3EMHOBOHBIEY, «IIpecmbikaromuecs», «IItuue,
«Muekonmrarone», «Pa3BuTue IKM3HM B apXxeWckou apey», «Pa3BuTHe KH3HU B
MPOTEPO3OMCKON 3pe», «Pa3BUTHE KHU3HU B TNAJCO30MCKOM dpey», «Pa3BuTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTue KWU3HM B KallHO30MCKOM 3pe», «COBpeMEHHass CcucreMa
OpPraHMYECKOTO MUPa».

Oo6opynoBanue: repOapu  PacTeHU PA3THYHBIX OTIENOB, KOJIICKIMU HACEKOMBIX,
BJI&KHBIC IIpENaparbl XUBOTHBIX, PAKOBUHBI MOJUIOCKOB, KOJUIEKI[UM HIVIOKOXHUX, CKEJIEThI




MO3BOHOYHBIX JKUBOTHBIX, Yy4ClJla NTHUL U 3Bepe1>'1, KOJUICKIIN K OKaMCHCHOCTeﬁ, ITOJIC3HBIX
HCKOIIACMbIX, MYJISIKH OPraHNYCCKUX OCTAaTKOB OPraHHU3MOB.

BupryanabHas Jja6opatopHasi padora «MonenupoBanue onsiToB Muiuepa—tOpu 1o
W3YYCHUIO a0MOTEHHOTO CHHTE3a OPTraHMYECKUX COSAMHCHUN B TIEPBUYHON aTMocdepe.

JlabopaTtopHasi pabora «/3ydeHrue M ONHMCAHME MCKOIAEMBIX OCTAaTKOB JIPEBHMX
OpPIraHU3MOBY.

IpakTnyeckass padora «/3ydeHne o0COOEHHOCTEH CTPOEHUS PACTEHHM pa3HbIX
OTJICIIOBY.

IIpakTnyeckass  padora «M3yueHue  ocoOeHHOCTEH  CTPOCHHUA  MO3BOHOYHBIX
JKUBOTHBIX)».

Tema S. IIpoucxokaeHue 4yei0BeKa — AaHTPONOreHe3
Pazgenbl u 3amaun aHTponosorui. MeTo 11 aHTPOTIOJIOTUH.

CraHOoBJIEHHE NPEACTABICHUN O IPOMCXOXKICHUU 4YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxoncTtBo uenoBeka € KUBOTHBIMH. (CHCTEMaTH4eCKOE IIOJIOKEHHE YEJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIBHO-MOpP(]OIOrHuecKue,
IMOPHOJIOTUYECKUE, (U3HOIOTO-OMOXUMHUYECKHe, MOBeACHYeCKne. OTIMYUs dYeloBeKa OT
JKUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE TOJI0BHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymue cunbl  (pakTopel)  aHTpomoreHesa: OWOJIOTMYECKUE,  COIMAJIbHBIE.
CooTHo1ieHre OMOJIOrHYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHoBHbIE CTaIUM aHTpoOIIOreHe3a. PaHHMe yernoBekooOpazHble 00e3bsHbI (IPOKOHCYJIbI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKUA —
JIBYHOTHE MpENKu JiroAeil. YeloBek yMelbld, MepBble U3TOTOBICHHUS Opynuil Tpynaa. YemnoBek
MPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofel 3a mpeaensl Adpuku. Yenosek reinenbOeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeJIOBEeKa pa3yMHOTr0. YenoBeK HeaH1epTalbCKUn
KaK BUJ JIOJEH XOJOJHOTO KJIMMaTa. YemoBeK pa3yMHbI COBPEMEHHOIO THIA, JI€HHCOBCKUM
YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenaMu Adpuku. [laneoreHeTnka u majeoreHOMHUKa.

DBOJIOIUS COBPEMEHHOIO 4YenoBeKa. EcTecTBeHHBIM OTOOp B MOMYNSANMIX YeIOBEKa.
MyTanuoHHbIi npouecc U noaumopdusm. IomynsuonHble BOJIHBI, Apeii¢ TeHOB, MUTpaLus U
«3((eKT ocHOBATENS» B MOMYJISIIUAX COBPEMEHHOI'O YEI0BEKa.

Yenoseueckue pachl. [lonstue o pace. bonbiue pacel: eBponeouHas (eBpaszuiickas),
aBCTpaIO-HErpOUIHAs (PKBAaTOpHAIIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepUKaHCKas). Bpems u
IyTU paccelieHus 4YeloBeKa Mo IulaHere. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT, 4YelaoBeKa K  pa3HbIM  YCIOBHUSM
OKpyKartomien cpensl. Biausuue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(bU3HOJIOTHIO YeTOBEeKa.

MexauciurnianHapable  MeToAbl B (pU3WyecKod (OMOJOTHYECKON) aHTPOIOJIOTHH.
3BOHIOLII/IOHHa$I AHTPOIIOJIOTHA )41 MaJICOAHTPOIIOJIOTHUA YCIOBCUCCKUX HOHyHHHHﬁ.



BI/IOCOHI/IaJIBHBIG HUCCICIJ0BaHUA IpUpoAbI YCJIOBCKaA. I/ICCHGILOBaHI/Ie KO3BOJIIOIIMH
OMOJIOTMYECKOT0 U COLMAJIbBHOI'O B YCJIOBEKE.

JdemoHcTpaumuu
Hoptpetst: Y. Hdapsun, JI. Jluku, A. A. Porunckuii, M. M. ['epacumos.

Tabmumbl ¥ cxeMbl: «MeToabl  aHTpomoJioTuH», «[OJJOBHOM MO3r  YeloBEeKay,
«YenoBekooOpaszHble 00€3bsHBI», «CKENeT YeIOBeKa W CKENeT MUMIaH3e», «PyaTuMeHThl u
aTaBU3MBbI», «JIBIKyIIME CHJIBI  AHTPOIOreHe3a», «IBOJIOIMOHHOE JPEBO  YEJIOBEKa»,
«ABcTpanionutek», «HYemoBek ymenblit», «UenoBek mpsaMOXoasuiuiy, «/{eHMCOBCKUN 4eI0BEK»
«Heanpaepraneup», «KpomanboHIbl, «lIpeaku dyenoBeka», «ITallbl BOJIOINUN UYETOBEKAY,
«Pacel yenoBeka.

O6opyaoBaHue: MyJISDKA OKAMEHEJIOCTeH, MPeIMETOB MaTepUaIbHOU KyIbTYphl IPEIKOB
4enoBeka, penponykiuu (pororpadum) KapTHH ¢ MHQPOJOTHYSCKUMHU H  OMOJICHCKUMU
CIOXKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaXOIOK MCKOMAEMbIX OCTaTKOB YeNlOBEKa,
CKEJIET YeJIOBEKa, MOJIEb Yepera 4elloBEeKa M 4Yepena IIMMIaH3€, MOJENb KUCTHU YelloBeKa U
KHCTHU IIMMIIaH3€, MOJIETH TOpca MPEIKOB YeIIOBEKa.

JlabopaTopHnasi pa6ora «/3yueHne OCOOCHHOCTEH CTpPOEHHUSI CKeleTa YeloBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM).

IIpakTuyeckasi padora «l3yueHue HKOJIOTMYECKUX aJanTaluil 4eI0BEKay.

Tema 6. DJxonormss — Hayka O B3aHMOOTHOIICHHMSIX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kalouen cpeaoi

3apoxxaeHue U pa3BuTHEe dKonoruu B Tpyaax A. ['ym6onpara, K. @.Pynee, H.
A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. Csizb
AKOJIOTHU C APYTUMH HayKaMH.

Metoapl 3xonoruu. IloneBsie HaOMOAEHNUS. DKCIEPUMEHTHI B SKOJIOTMU: MPUPOJHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpY’KalOLEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3HaueHue KOJIOTMYECKUX 3HAHWM JUIS 4YelIoBeKa. DKOJIOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4elloBeUecTBa C MNpuUpoaod. POpMHUpPOBAHHE SKOJOTHYECKOW KYJIbTYpbl M
HKOJIOTUYECKON I'PAMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

Ioptpetst: A. 'ym6onpaT, K. @. Pynee, H. A. CeBeproB, DO. 'ekkens, A. Tencnu, B.
H. Cykaués.

Tabauiet u cxembl: «Pa3aens skonorum», «MeToabl KoIoruny», «CxemMa MOHUTOPUHTA
OKPYKaIOIIEeH Cpeb».

JlaGopaTopHas padora «/3ydeHne METO0B YKOJIOTHYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpea o0UTAHUSA



Okonorndeckue (GakTopel W 3aKOHOMEPHOCTH UX JeictBusa. Kiaccudukanus
9KOJIOTHYECKUX  (akTopoB:  aOuMOTHYECKHe, OWOTHYECKHe, aHTpornoreHHele. OOmue
3aKOHOMEPHOCTH JAEUCTBHs dKoyoruueckux (akropos. IlpaBuno munumyma (K. Hlnpenrens,
10. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotndeckue paktopsl. CBET Kak 3KoJIOru4YecKkuil pakTop. [lelicTBUE pa3HBIX yU4aCTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. OJKOJOTMYECKHE TPYIMIbl PACTEHUW U >KUBOTHBIX IO
OTHOLICHUIO K cBeTy. CUrHanpHas posib cBera. doTonepruoausm.

Temnepatypa kak skonoruyeckuil Qaxrtop. [eiicTBue TemmepaTrypbl Ha OPIraHU3MBIL.
[ToKuI0TEpMHBIE U TOMONHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BrnaxxaocTs kak 3xonorndeckuit gakxrop. IIpucnocobieHust pacTeHU K MOAIEPKAHUIO
BogHOTO Oananca. Kiaccupukanus pacTeHHid 1O OTHOIICHHWIO K Boje. [IpucmocobieHust
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAs, TNTyOWHHAas
MOAMOYBEHHAs, BHYTpUOpPraHU3MeHHas. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOuTaHus
opranu3moB. [IpucnocobiaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonornueckue PUTMEIL. Bremnne un BHYTPCHHHUC PUTMBI. CYTO‘IHLIG U TOAUYHBIC
PUTMBIL. HpI/ICHOCO6JICHHOCTI> OpraHnu3MoOB K CE30HHBIM U3MCHCHUAM yCJIOBI/Iﬁ KHU3HHU.

XKuznennsie ¢popmbl oprann3moB. [lonstue o xuzHeHHOH (hopme. JXKu3HeHHBIE (OPMBI
pacTeHuil: JepeBbs, KyCTapHUKH, KyCTAPHUYKH, MHOTOJICTHHE TpaBbl, OJHOJICTHHE TpPAaBHI.
KuzneHHsle (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a3pOOMOHTHL. (OcOOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue Qakropel. Buapl OMOTHYECKMX  B3aUMOJEHCTBUN: KOHKYPEHLUS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaau3M, KOMMEHCATU3M
(kBapTHpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONMMYECKUE,
dopuueckue, dabpuueckue). 3HaYeHHE OUMOTHYECKUX B3aUMOJCHCTBUN Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JdemMoHcTpanuu

Tabauibl U cxembl: « IKOJOTUIECKHEe (PaKTOpbD», «CBETOBOM CIEKTP», « IKOJOTUUECKHUE
TPYIIIbI )KUBOTHBIX IO OTHOICHUIO K CBETY», «TGHJ'IOKpOBHI)Ie JKHUBOTHBICY, «XOJ’IO}IHOKPOBHBIC
JKUBOTHBIEY», «DU3NOIOTUYECKUE aTanTallHi >XKUBOTHBIX», «Cpeapl OOMTaHHS OpPTaHU3MOBY,
«buonoruyeckue putMb», «KusHeHHsle GopMbl pacTeHui», « KuzHeHHbIe POPMBI )KUBOTHBIXY,
«IKocucTeMa MIMPOKOIUCTBEHHOIO Jieca», «IKOCHCTEMa XBOWHOrO Jieca», «llemu nmutanusy»,
«XumangectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanmzmy.

Ob6opynoBanue: repOapuu pacTeHUl U JKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIMSHHUIO
Pa3IMYHBIX ~ SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOJIIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEIIOOUBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repOapuul ¥ KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOPO30yCTOWYMBBIX
pacTeHuid, uyuyeiaa NTUL M 3Beped, repOapuu pacTeHUN, OTHOCSIIUXCS K TUTpoUTaM,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JaHHBIX TPYNN, KOJUIEKIUH IKUBOTHBIX,
oOHUTAOIMX B pa3sHbIX Cpelax, repOapuu U KOJUIEKLIMU PACTEHHH M KMBOTHBIX, 00JaJar0IINX
4epTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HH, TepOapuu u




KOJIJICKIIUHN paCTCHI/II\/JI U JKUBOTHBIX PA3JIMYHBIX KU3HCHHBIX (bOpM, KOJJICKIIUHU KHUBOTHBIX,
Y4aCTBYHOIIUX B PA3JIMYHBIX OMOTHYECKHUX BSaHMOﬂCﬁCTBHﬂX.

JlabopaTopHasi pabora «BrisiBieHHe MPUCTIOCOOIECHUI OPraHu3MOB K BIUSHUIO CBETa.

JlabopaTopHasi pa6ora «BbisiBieHHEe NPUCIOCOOJICHUI OpPraHM3MOB K  BIIMSHUIO
TEeMIIEpaTyphbI».

JlaGopaTopHasi padora «AHATOMHYECKHE OCOOCHHOCTHM DPACTEHHH W3 pa3HBIX MeECT
oOuTaHUY.

Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMA

DKOJIOTrM4eCKHE XapaKTepUCTUKH nonmyssiuu. [Tomymnsiuus kak Ouosiornyeckas cucremMa.
Ponbp HeogHOpomHOCTH cpenbl, Qu3ndeckux OaphbepoB M OCOOCHHOCTEH OMOJIOTHH BHJIIOB B
(OopMHUPOBAHNUU IPOCTPAHCTBEHHOM CTPYKTYpbI OMyJALui. OCHOBHbIE OKA3aTENN MOMYIISIIUU:
YHUCJIIEHHOCTb, IJIOTHOCTh, BO3pAacTHAas M IOJOBas CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTb, MUTPALIUSL.

DKoJyiorruueckasi CTpykTypa monyisiiuu. OneHka YUCICHHOCTH Tomyisiiuu. [{unamuka
NoNyJsIUU U €€ perynsius. buornueckuil moTeHMan nonyasiuuu. MoienupoBaHue TUHAMUKI
nonyisiuuu. Kpusbsle poctra uyucinenHoctu nonyisuuu. KpuBbele BbDKHMBaHMS. Perymsmus
YUCIICHHOCTH TOMYJISIIIAIA: POJb (AaKTOPOB, 3aBUCSIIMX M HE 3aBHCAIIUX OT ILIOTHOCTH.
Dkonoruyeckue crpareruu BuaoB (r- u K-crparerun).

[TonstTre 00 »Komoruyeckoil Humie Bujaa. Mectoobutanue. MHOTOMEpHasT MOJETb
skosiornyeckord Humm k.M. Xarunacona. Pazmepsl skomorndyeckor HUIM. [loTeHnmansHas u
peanu30BaHHAs HULLIY.

Bun kak cucrema momynsuuid. Apeanbl BHAOB. BUIbl U WX KU3HEHHBIE CTPATETHH.
DKOJIOTUUECKUE DKBUBAJIEHTEHI.

3aKOHOMEpPHOCTH TIOBEIEHUS W MWrpalluid >KUBOTHBIX. buojormyeckue WHBa3Uu
YyKEpPOJHBIX BUJOB.

JdemMoHcTpanuu

Ioptper: Ix. . XaT4nHCOH.

Tabauist " CXEMBI: «DKOJIOTHYECKUE XapaKTePUCTHKU MOMYJISILIUM,
«IIpocTpaHCTBEHHass CTPyKTypa MNONyJSUW», «Bo3pacTHble NOUpaMuAbBl  MOMYJSLHANY,

«CKOpOCTh  3acelieHusi TOBEPXHOCTH 3eMJIM  pa3Iu4yHbIMM  OpranusMamu», «Mojaenb
skosornyeckor Hummu Jx. M. XaTtanHcoHay.

ObopynoBanue: repoapun paCTeHUN, KOJUIEKITUN KUBOTHBIX.

JladopaTopuasi padota «[IpucrnocoOieHust ceMsH paCTeHUN K pacCeCHUIO».
Tema 9. Jkosiorust cood1IECTB. IKOJOTHIECKHE CUCTEMBbI.

Coo0rmiectBa opraHu3MoB. buoineHo3 u ero crpykrypa. CBsi3m MeXAy OpraHM3MamH B
OHOILIEHO3E.



Oxocuctema Kak oTkpbiTas cuctema (A. Jx. Tenciu). @DyHKIIMOHAIBHBIC OJOKH
OpPraHU3MOB B IKOCHUCTEME: IMPOIYICHTHI, KOHCYMEHTBI, PeAYIeHThl. Tpoduveckue ypOBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue O0KK dKocucTeM. [10UBBI U WUJIBI B KOCHCTEMAX.
KpyroBopot BeliecTB 1 MOTOK SHEPTUU B IKOCHCTEME.

OCHOBHBIE TIOKa3aTelad »dKOCHCTeMBI. buomacca wu MMpOAYKIUS. DKOIOTUIECKHE
nmupamMuabl YUCCII, OnoMaccel u OHCPTHHU.

Hunamuxa IKOCUCTEM. Kamacmpogpuueckue nepecmpouiKu.
Dnyxmyayuu. HaripaBJieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIecCUH. [lepBHUYHbBIC U
BTOPUYHBIE CYKLIECCUM M HUX NPUYUHBL. AHTPOIIOI€HHbIE BO3JCHCTBUS Ha CYKLECCHU.
KiumakcHoe coo0OmecTBo. bropaznooOpasue u MOJHOTa KPYroBOpOTa BEIECTB — OCHOBA
YCTOHYHBOCTH COOOIIIECTB.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCmeEMbl 03P U peK. DKOocucmemvl MOpell U OKeaHOs.
Ixocucmemvl MyHOp, 1€c08, cmenetl, NyCMmbvlHb.

AHTpPOIIOTEHHBIE AKOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmuuus wMexnay
AQHTPOIIOT€HHBIMU U IPUPOAHBIMH S3KOCHUCTEMAaMHU.

VYp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢uopa u dayHa.
CunaHTpOomM3amusi TropoAckoil  (ayHel. buomormdeckoe W  XO3SHCTBEHHOE 3HAYCHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3akOHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBUH  OpPraHU3MOB B
IKOCcUCTeMaX. Porb  kackaonozo aggekma u 6ud08-30udpukamopos (Kiouegvix 6udos) 8
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIMIECTB MEXKAY CMEXKHBIMU
HKOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, TMOMYJSALMNA M HKOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX M AHTPOIIOTE€HHBIX BO3ACHCTBUN.

Mexanuzmvl  8030eticmeus  3a2pA3HEeHUll  pAsHbIX MUN08 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeTo0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.

JdemoncTpanuu
Hoptper: A. Ix. Tencnu.

Tabnuue! u cxemel: «CTpyKkTypa OHOLIEHO3a», «DKOCHCTEMA IIUPOKOIUCTBEHHOTO JIECA),
«9KocuCcTeMa XBOWHOTO Jiecay, «DyHKIMOHAIbHBIE TIPYNNbl OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucteMey», «llenn mnuTanus (macTOuiIHasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa Yhcen», « IKOJIOTHUYecKas mupamMuia OnomMacce», «IKOJIOTHUECcKas
nupamuaa sHeprun», «OOpazoBaHue Oosota», «llepBuunas cykueccus», «BoccraHoBieHne
Jeca Iociie moxapa», «IKocucTemMa 03epa», «ArporeHo3», «KpyroopoT BEHIECTB U IOTOK
SHEpruu B arporeHose», «IIpumepsl ypOoskocucTem».

ObopynoBanue: repdapur pacTeHUH, KOJUJICKIIMM HACEKOMBIX, Yydesa NTHUIl U 3BEpeH,
repOapuu KylIbTypHBIX U JTUKOPACTYIINX PACTCHHM, aKBAPUYM KaK MOJIETh YKOCHCTEMBI.

IpakTuueckan padora «/3ydeHne u onrcanue ypOoIKOCHCTEMBI».



JlabopaTopHasi padora «3ydeHre pazHOOOpa3usi MEJIKUX MMOYBEHHBIX UICHHUCTOHOTHX
B Pa3HBIX IKOCUCTEMAX).

IKCKypeus «IKCKYpcHs B TUIMYHBINA OMOreoneHo3 (B AyOpaBy, Oepe3HsK, €JIbHMK, Ha
CYXOZOJIBbHBIN WM MOMMEHHBIH JIyT, 03€p0, 00JIO0TO)».

IKCKypeus «IKCKYpCHs B arpo3KOCUCTEMY (Ha I10JI€ WIK B TEIUIMYHOE XO035IICTBO)».
Tema 10. Buocdepa — rinodanbHast IkocucTemMa

buocdepa — obmennanerapuas o6osouka 3eMid, TIe CYIMIECTBYET WM CYIIECTBOBaJa
*Ku3Hb. PazButue npencrasienuii o onochepe B Tpynax J. 3rocca. Yuenue B. 1. Bepranckoro o
ouocdepe. O6aactu 6uocheps! u e€ coctas. JKuBoe BemecTBo 6Hochepsl U ero QYHKIIHH.

3aKOHOMEPHOCTH cyliecTBOBaHus Onocdeprl. OcodeHHOCTH OHUoCchephl Kak riodaibHON
skocucTeMmbl. JluHammyeckoe paBHOBecue B Omocdepe. KpyroBoporbl BemectB H
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PutMuuHocTs siBneHuit B Ouocdepe.

3oHanbHOCTh OMOChepsl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYILIH: TYHAPA, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJUCTBEHHBIE JIECA, CTENU, CABaHHbI, IIyCTBIHYU, TPOIIMYECKHUE JIECa,
BBICOKOTOpPBSI. KitmMmar, pacTUTENbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Ctpykrypa W (QYHKIUS JKHBBIX CHCTEM, OIICHKA HMX PECYPCHOTO TIOTEHIMAIA |
ourochepHbIX HYHKITHIA.

JdemoHcTpanuu
Hoptpetsl: B. U. Bepuanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «I'eochepsr 3emmn», «Kpyropopot a3zora B npupoae», «Kpyrosopor
yriepojia B npupojie», «KpyroBopot kucnoponaa B npuponae», «KpyroBopoT BoJibl B IPUPOIE»,
«OcHoBHBIE OuOMBI cymmny, «Kimumarnueckue mosica 3emum», «Tywapay, «Taiiray,
«CMmewmannbii  nec», «lllupokonucTBeHHblt nec», «Crenb», «CaBaHHa», «llycTbiHAY,
«Tponmuecknii mecy.

ObopynoBanue: repoapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKITUH >KHBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaomas cpeaa

DKOJIOTHYECKUE KPU3UCHI W WX TPUYUHBL. BoszmelicTBue denmoBeka Ha Ouocdepy.
3arpsizHeHue BO3MymIHOW cpenpl. OxpaHa Bo3dyxa. 3arps3HeHHEe BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymenne noussl. OXpaHa NOYBEHHBIX PECYpPCOB. MI3MeHeHHe Knumara.

AHTpPONIOTEHHOE BO3JCHCTBHE HA PACTUTENBHBIA W JKUBOTHBIM Mup. Oxpana
PaCTUTENBHOIO M JKMBOTHOIO MHpa. OCHOBHBIE NPUHIUIBI OXpaHbl MpUpoibl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). Boranuyeckue cajasl U 300JI0THYECKHE
HapKHu.



OcHOBHbIE MTPUHIIUIBI YCTOHYMBOTO Pa3BUTHS YeJIOBEUECTBA U MPUPObl. PannonanbHoe
IPUPOJONOIL30BAaHUE M COXpaHEHHe OHOJOrM4eckoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aTBHBIX 3KOJOTHYECKUX KPpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KPH3UCa
U €r0 BEpOSITHBIC OCIEACTBHUS.

PazBurtune METOJIOB MOHHUTOPHHTA pa3BUTHS OITaCHBIX TEXHOTEHHBIX
npouiecco. Cucmemmule uccneo008anus nepexooa K pecypcocbepezaroweti u
KOHKYPEHMOCHOCOOHOU  3Hepeemuxe. Buonocuueckoe  pasnoobpasue  u  6uopecypcoi.
Hayuonanenvle ungopmayuonnsvie cucmemvl, obecneyusaowue O00CmMyn K uHgopmayuu no
COCMOAHUIO  OMOENbHBIX 6U006 U dKocucmem. OCHO8bI IKOpeabUIUMayuu KOCUCEM U
€cnocob08 60pvobl ¢ buonospexcoeHusMU. Pekoncmpykyus MOpcKUx u HA3eMHbIX IKOCUCTIEM.

JdemMoHcTpanuu
Tabmuiel W cxeMmbl: «3arps3HeHre arMocdepbl», «3arpsa3HEHHe THAPOCchEpPbI»,

«3arpsisHeHne  TouBBl», «llapHMKOBBIA 3 dexT», «Ocobo oxpaHsIeMble MPHUPOTHBIC
TeppUTOpUn», «MOJesn yIpaBasieMoro MUpay.

O6opynoBanue: ¢hoTorpaduu OXpaHAEMbIX PaCTCHHI U )XKUBOTHBIX KpacHoi#t kauru Poccuiickoii
®enepaunn, KpacHOl KHUTH pErvoHa.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yjibTaTaM OCBOCHHS OOYYaroIIUMUCS
IIPOrpaMM CpeTHEro O0IIero 00pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE.

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA MPOrpaMMBEI IO ouoJIornuu BBIJICJICHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHWE OOy4YalOIIMMHUCSH  POCCUHCKOM  TpakJaHCKOH
UJICHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEIIBHOCTH u
CaMOOIIPEACIICHUTIO, Hauvue momueayuu K 06y‘IeHI/IIO 6I/IOJ'IOFI/II/I, yejirenanpaeileHHoe
paseumue BHYTPEHHUX YOEXKAECHUN JTMUYHOCTH Ha OCHOBE KIIFOUEBBIX [IEHHOCTEH 1 UCTOPUYECKUX
TPagULMHA pa3BUTHA OHOJIOIMYECKOIO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb 00YUAIOIINXCS
PYKOBOACTBOBATHCA B cBOEH JACATCIIBHOCTHU IOEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH,
NPUCYIUMH CUCTEME OMOJIOTMUYECKOTO OOpa3OBaHMUsI, HAIUYUE NPABOCO3HAHUSA IKOIOTHUECKON
KYJBTYpPBI, CHOCOOHOCMU CMABUMb LI U CTPOUTD KU3HEHHBIE TUIAHBI.

JImaHOCTHEBIE PE3YIBbTATBI OCBOCHUA ITPOTpaMMBbI 11O ouoJIornu JOCTUTI'alOTCA B €AUHCTBE
y'-Ie6HOI\/’I A BOCIIUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMHM, IPUHITHIMU B
o01IecTBe TMpaBWIAMH W HOPMaMH TOBEIEHUS M CIOCOOCTBYIOT TpOIleCCaM CaMOTIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHUSI, Pa3BUTUS BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEJIOBEKY TPyZa M CTaplIEMy ITOKOJECHUIO, B3aMMHOIO
YBOXKEHHS, OEpPEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPYKaroIen cpeie.

JINYHOCTHBIE pe3yNbTaThl OCBOSHHS ydeOHOTo npenmera «bromorus» T0KHBI OTPaXaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3WIMEH JMYHOCTH, CHCTEMOW IEHHOCTHBIX OpPHUEHTAIMH, TO3UTUBHBIX BHYTPEHHHX



yOeXIeHUH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSAM POCCHICKOTO  OOIIECTBa,
paCLIMpPEHUE KU3HEHHOIO OIBITA U OIBITA JESATEIBHOCTH B IPOLECCE PEATU3ALMU OCHOBHBIX
HaIpPABJIEHUH BOCHUTATEIbHOU IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

l) I'PaAKAAHCKOI0 BOCIIUTAHUA:

cOPMUPOBAHHOCTh TPAKIAHCKOW TIMO3UIUK OOYy4YaroOUmIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYI[MOHHBIX IIpaB M OO0S3aHHOCTEW, yBa)KEHHWE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘I@CKOﬁ JACATCIIbBHOCTU IIPU CO3JJaHHUHN y‘le6HHX IIPOCKTOB,
PCIICHHUN y‘Ie6HI>IX " IO3HAaBATCJIbHBIX 3a/a4, BBIIIOJTHCHUU OMOJOTHYSCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH OIPCACIIATh CO6CTBCHHYIO INO3HMIHUIO 110 OTHOHMICHUIO K SABJICHUAM
COBpeMeHHOﬁ JKM3HHU U O0BACHATH eé;

YMEHHE YUUTBIBaTh B CBOMX JIEHCTBHAX HEOOXOAMMOCTb  KOHCTPYKTUBHOIO
B3aUMOJICHCTBUS JTI0JIeH ¢ pa3HbIMU YOEKICHUSAMU, KYJIbTYPHBIMU LIEHHOCTSIMHU U COLMAJIbHBIM
MI0JIO)KEHUEM;

TFOTOBHOCTbL K COTPYAHHYCCTBY B IMPOLCCCC COBMCECCTHOI'O BBIIMOJIHCHUA y‘I€6HBIX,
[IO3HABATEJIBHBIX M HCCIENOBATEIbCKUX 3a/la4, YBaKUTEJIBHOIO OTHOIIEHUS K MHEHUIO
OTIMIOHEHTOB MPHU 00CYKACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUSI:

c(OPMHPOBAHHOCTh POCCUHCKON TPa’KAAHCKOM MAEHTUYHOCTH, NATPUOTU3MA, YBAKEHHS
K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Nepel PoauHON, ropAaocTH 3a CBOW Kpai, CBOKO

POI[I/IHy, CBOH SI3BIK U KYJIbTYpPY, HPOILIOC U HACTOAIICC MHOTOHAIIMOHAJIBHOT'O HApOoaa POCCI/II/I;

LIECHHOCTHOE OTHOLIEHWE K MPUPOJAHOMY HACICIAUI0 U IaMATHUKAM IIPUPOJBI,
JOCTH>KEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUHUCKUX YYEHBIX B CTAaHOBJIIEHHE U pPa3BUTHUE
O1oJ0TuM, MOHUMAaHUs 3HaY€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U

COBpPCMECHHOT'O O6I_I_ICCTB8.;

uaeitHas  yOexXJAEHHOCTb, TOTOBHOCTh K CiIyXeHutro u 3ammre (OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYA0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTH OIICHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PELICHHS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;



OCO3HaHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYHUBOTO OYIyIIIETro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3/IaHMI0 CEMbUM HA OCHOBE
OCO3HAHHOTO MPUHATHS IIEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUHU C TPAIULIUSIMH HAPOJOB
Poccuu;

4) ICTETHICCKOTO BOCIIUTAHUA:

3CTETUUYECKOE OTHOLIEHUE K MHPY, BKIIIOUAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMAaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBIPAXXCHHUIO B Pa3HbIX BHUIAAX HCKYCCTBA, CTPEMIICHUC IIPOABJIATH
Ka4dycCTBa TBOquCKOﬁ JIMYHOCTH,

5) pusuueckoro  BocnuTaHHsl, (OPMHPOBAHHSI  KYJbTYpPbl  310POBbS M
IMOLUMOHAIBLHOTO 0JIArONoJIy4usi:

MIOHMMAaHKE U peau3alys 3J0pOBOro U 6€30nacHOro oopasa *HU3HH (310pOBOE MUTAHUE,
coOI0ICHNE TUTUEHUYECKUX MPaBUWJI U HOPM, COaJIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
peryisipHas (u3Mueckass aKTUBHOCTh), OEpEeKHOro, OTBETCTBEHHOI'O U KOMIETEHTHOIO

OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

IIOHUMAaHWEC M[CHHOCTU IIPpaBUJI HWHIAUBUAYAJIBHOIO MW KOJUICKTUBHOI'O 0e3011aCHOTO
MOBCACHUS B CUTYyAllUAX, YTPOKAOIHNX 310POBBI0 U ) KU3HU J'IIOI[GI\/'I;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTPEOICHHS alKOroJs,
HapKOTHKOB, KypEHHS);

6) TPYa10BOT0 BOCIIMTAHUSI:

TOTOBHOCTb K TPY/y, OCO3HAHUE [ICHHOCTH MacTepCTBa, TPYIOI00uE;

TOTOBHOCTh K  AKTHBHOH  JEATCIBHOCTH  TEXHOIOTMYECKOH W COIMAIBHOM
HAIPABJICHHOCTH, CIOCOOHOCTh WHHIMHPOBATH, IUIAHUPOBATH M CAMOCTOSTEIHHO BBIIOJHSITH

TaKYyIO ACATCIIbHOCTD,

WHTEpPEC K pa3nuHbIM cepaMm mpodecCHOHATBHON AESITEIBHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIJIaHbL;

TOTOBHOCTh U CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHHIO HA MPOTSHKEHUU BCel
KU3HH;

7) 3K0JIOrHYeCKOro BOCIIUTAHMS

9KOJIOTHUYECKH 11eTIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK HCTOYHHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS IKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OMNbITa MJIAHWPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JIs1 OKPYKaIOILEN Cpe/Ibl;



OCO3HaHUeE TN100aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelleHuUs;

CIOCOOHOCTH MCIOJIL30BaTh MPUOOPETaEMBbIC TIPU U3YyUCHUH OMOIOTHH 3HAHUS U YMCHHUS
IPU PEHICHUH MPOOJIeM, CBSI3aHHBIX C PaIlMOHAIBHBIM IMPHPOJIONONIB30BaHIEM (COOIIOICHNE
MPaBWJI TIOBEJICHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Onochephl);

AKTUBHOE HETIPUATHEC ACHCTBUMN, MPUHOCAIIUX BPEI OKpYXKAIOUIeH MPHUPOIHOU cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIATONPUSTHBIC HYKOJIOTHUECKUE MOCISACTBHUS MPEIITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HAJIN4YHUEC Pa3sBUTOr0 3SKOJIOIMYECKOI'O0 MBIIIJICHU, 9KOJIOTHYECKOU KYJIbTYpPbI, OIIbITA
JACATCIIbHOCTH 9KOJIOTHYECKOM HAIpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATHCA HMH B
H03HaBaTeJII)HOI7I, KOMMYHHKaTHBHOﬁ U COIIHAILHOMI IMPAKTHUKE, TOTOBHOCTU K Y4YaCTHIO B
HpaKTH‘{eCKOﬁ JACATCIIbHOCTH 9KOJIOTHYECKON HaIIpaBJICHHOCTH,

8) HeHHOCTH HAYYHOTI'O TIO3HAHUSI:

C(OPMHUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBCPHICHCTBOBAHUEC SI3BIKOBOM n YATATEIHLCKOM KYJIbTYPbI KakK cpeacTBa
B3aUMOICUCTBUS MCKAY JIOAbMU U TTO3HAHUWA MHUPA,

MOHUMaHHUe crenupUKd OMOJIOTHU KaK HayKd, OCO3HaHHs €€ pojiu B (OPMHUPOBAHUU
PalMOHAILHOIO HAYYHOT'O MBIIIICHHS, CO3AAHUN LIEJTOCTHOTO MPEICTABICHHS 00 OKPYKaIOLIeM
MHUpe KaKk O €IUHCTBE NpPUPOAIBI, YelIOBEeKa U oOlecTBa, B MO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTU OHMOJIOTMH Ul COBPEMEHHOM LIMBUJIN3ALNN: 00€CTIeYeHUs
HOBOI'O YPOBHS pa3BUTHs MEIAMILIMHBI, CO3[JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PALUOHATBHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOTMYECKUX 3HAHUU B LEJSIX MOBBIIIEHUS 001en
KYJIbTYpPbl, €CT€CTBEHHO-HAay4YHOH TIpPaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIHMOHAIbHON
IpPaMOTHOCTH O0y4Jarouuxcs, popMupyemMoi Mpu U3y4eHuu ONOIOTHH;

IOHUMAHHUEC CYHIHOCTU MCTOAOB IIO3HAHUSA, HCIIOJB3YCMBIX B CCTCCTBCHHBLIX HaYyKaX,
CIIOCOOHOCTH HCITOJIb30BaTh MmoJiyda€MbIC 3HAHHA [JId aHajln3a | OOBSACHEHHS SIBJICHUI
OKpYKarmero Mupa M IPOUCXOAAIIUX B HEM PI3M€HCHPII>1, YMCHHUEC NOCJIaTh 000CHOBAHHBIE
3aKJIIOYCHHA Ha OCHOBC HAYYHBIX (i)aKTOB U HUMCIOIIMUXCA OaHHBIX C LOCJIbIO IMOJTYYCHHA
AOCTOBCPHBIX BBIBOOOB;

CIIOCOOHOCTh CaMOCTOSITEIIbHO HCIIOJIb30BaTh OHOJIOTHYSCKUE 3HAHMS AJI pCHICHUA
HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAaHUC IICHHOCTU H&y‘-lHOﬁ ACATCIIBHOCTH, TOTOBHOCTL OCYIICCTBJIATH IMMPOCKTHYIO U
HMCCJICIOBATEIIbCKYIO ACATECIBHOCTh HHANBUAYAJIbHO U B I'PYIIIC,



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 1O OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
NOTPEOHOCTSMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHsI yueOHOTro mpenmMera «bHonorusy BKIIIOYAIOT:
3HaUMMBbIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CHCTeMa, HAayuYHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeOBaHKNe, HAOMI0eHNe, U3MEpEeHHe, HKCIEPUMEHT U JIpyTHe); YHHBEpCaJIbHbIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYISTHUBHBIEC), 00ECIEUNBAOIINE
dbopMupoBanre (PYHKIMOHAIBHONH T'PAMOTHOCTH M COLMAIBHOW KOMIIETCHIIMU OOYdJaroIInuXCs;
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAJIbHOM MPAKTHKE.

B pesynbraTe u3yueHus OHOJOIMH Ha YpPOBHE CpelHero oouiero oOpa3oBaHUs Y
oOyuaromierocsi 0yayr copMupoBaHbl [O3HABaTEIbHbIC YHUBEpCalbHble ydeOHbIE NEHCTBHI,
KOMMYHHKATHBHbIC YHHBEpCAJbHBIC Yy4YeOHbIE EHCTBUSA, PpETYISATUBHBIE YHHBEPCAJIbHBIE
yueOHbIe IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeTanpez[MeTHHe pPE3yJIbTaTbl OCBOCHHUSA HPOTpAMMBI CPEOHETO 0611161"0 06p2130B8.HI/I$I
JOJIKHBI OTpaXXaTh:

OByaieHNe YHMBEPCAJILHBIMH YU€OHBIMH MO3HABATEIbHBIMH €HCTBUSIMU:
1) 6a30BblIe JJOrMYeCKHUe TeHCTBHUS:

» CaMOCTOSITENIbHO (OpPMYyIUpPOBaTh M AaKTyaJM3MpOBaTh MpobieMy, paccMarpuBaTh €€
BCECTOPOHHE;

» HCIIOJIb30BaTh MPH OCBOEHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHHUS (aHaIu3a, CUHTE3a,
CpaBHEHHMs, Kiaccu(pukaluu, oOOOIEHUs), PaCKpPbIBaTh CMBICI OHOJOTHYECKUX MOHITHN
(BBLAETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBS3U C IPYTUMU IMOHATHIMH);

» ONpenensiTh LN JeATeTbHOCTH, 3a/JaBas MapaMeTpbl W KPUTEPHH WX JOCTHKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C MIOCTaBICHHBIMU LIENSMU;

» WCIIONIb30BaTh OWOJIOTHUECKUE TOHATHS JUIS OOBSCHEHHS (AKTOB M SIBICHHH >KUBOU
IIPUPOJIBI;

» CTpPOUTH JIOTHYECKUE pacCyXIeHHs (MHIYKTHBHBIE, ICTyKTHBHBIE, IO aHAJIOTHH), BBISIBIISTh
3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMAaTPUBAEMBIX SIBJICHUSAX, (POPMYIUPOBATH BHIBOIBI
U 3aKJIIOUYEHMUS;

» TPUMEHSATbh CXEMHO-MOJIEIbHbIE CPEACTBA I IPEJICTABICHHS CYIIECTBEHHBIX CBS3eH H
OTHOIIICHUN B M3y4aeMbIX OMOJIOTHUYECKHX 00BEKTaX, a TaK)Ke MPOTUBOPEUN pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

» paspabaThIBaTh IUIaH PEHICHUS MPOOJIEMBI C YIETOM aHAIN3a MMEIOIUXCS MaTePUATBHBIX U
HEMaTepUaIbHBIX PECYPCOB;

» BHOCUTH KOPPEKTHBBI B JESATEIBHOCTh, OIICHWBATh COOTBETCTBHE pE3YJHTATOB IIETISM,
OLICHUBATh PUCKU IOCIEACTBUN JESATENBHOCTH;

» KOOpPAMHHMPOBAaTb W BBINOJHATH paboTy B YCIOBUSX pPEAIBHOTO, BHPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;
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a3BHBATh KPEATUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.
2) 6a3oBbI€ HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIa/IETh HABBIKAMHU Y4YEOHO-MCCIEA0BATEIbCKOM U IMPOEKTHOM JEATEIIBHOCTH, HABBIKAMU
pazpelieHusi MpoOsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY MOHCKY
METO/IOB pELICHUS IIPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METO/IOB [TI03HAHMS;
WCIIOJb30BaTh pa3JIM4HbIE BHUIBl JEATEIBHOCTUM I10 IIOJYYEHHMIO HOBOI'O 3HAHUSA, €ro
UHTEpIpeTannu, IpeoOpa3oBaHUIO U MPUMEHEHHIO B YUYEOHBIX CUTYAIHUSIX, B TOM YUCIIE MPH
CO3IaHUH YYEOHBIX U COI[MANIbHBIX TPOEKTOB;

(dbopMHpOBaTh HAy4YHBIN THI MBIIUICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBHIMH
MOHATUAMU U METONAMMU;

CTaBUTh U (OPMYIHUPOBaTH COOCTBEHHBIC 3a/la4d B OOPa30BaTENbHOW ACATEIBHOCTH U
JKU3HECHHBIX CUTYalUsX;

BBISIBIIATh IPUYUHHO-CIIEICTBEHHBIE CBSA3U U AKTYyAJIM3UPOBATh 33/1a4yy, BBIIBUTATh TUIIOTE3Y
€€ pelleHus, HAaXOJWUTh apryMEHThl NJsl JI0Ka3aTelIbCTBA CBOMX YTBEPXKICHUM, 3a7aBaTh
IapaMeTphbl U KpUTEPUU PEILCHNS;

AQHAJIM3UPOBATH MOJIYYEHHBIEC B XOJI€ PELICHUS 3a7a4M PE3YIbTaTbl, KPUTUYECKU OLICHUBATh
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh LIE€JICHANPABICHHBIA IMOMCK IEpEeHOCa CPEACTB M CIOCOOOB JIEHCTBUS B
npohecCHOHANBHYIO CPey;

yMETh  TEPEHOCHTh 3HAaHHWA B  I[IO3HABATENBHYI0 W  TPAKTHYECKYID  OOJIaCTH
JKU3HEEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJEH, IPEIIararb OPWUIMHAJIBHBIC IIOAXOAbl U PpEILIECHUs, CTaBUTH
po0OJIeMBI U 3a/1a4M, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ unopmaunmeii:

OpPUEHTHPOBAThCSI B PA3MUYHBIX MCTOYHHMKAX HH(opManuu (Tekcre ydeOHOro mnocoOus,
HAYYHO-TIOMYJIIPHOW ~ JIUTepaType, OWOJNOTHYECKHUX  CIIOBapsAX W CIPABOYHHKAX,
KOMITbIOTEPHBIX 0Oa3ax JaHHBIX, B MHTepHeTe), aHanu3upoBaTh MHGOPMALHIO PA3TMYHBIX
BUIOB W (OpM TPEACTaBICHUS, KPUTUYECKH OICHWBAaTh €€ JIOCTOBEPHOCTh U
HENPOTHBOPEUUBOCTb;

dopMynHpoBaTh 3ampockl W MPUMEHATH pa3IMYHBIE METOABI TPU TIOMCKE W OTOOpe
O6uonornyeckoi HHGopMaIK, He0OX0IMMOMN IS BHIIOJHEHU y4eOHBIX 3a/1a4;
nproOpeTaTh OIBIT HCIOJB30BaHMs MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJbHYIO (QOpMYy TMpeACTaBIEHUS OMOJIOTUYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYToe);

WCIIOJIh30BaTh HAYYHBIH SI3BIK B Ka4yeCTBE CpEACTBa Mpu paboTe ¢ OMOJOTUYECKOU
uHpOpMaLKeil: TPUMEHITh XUMUYEeCKHe, (PU3NYeCKHe U MaTeMaTHYeCKUe 3HaKU U CUMBOJIBI,
dbopmynel, ab0peBUaTypy, HOMEHKJIATYPY, HCIIOJIB30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMH pACIO3HABAaHHWS W 3alIUTHl  WHpOpPMaNuW, WHHOPMAIMOHHOM
0€3011aCHOCTH JTMYHOCTH.

OBnaneHne YuuBEepCaJdbHbBIMH KOMMYHHUKATHBHBIMHA JeHCTBUSIMM:

1) o6menmne:
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OCYILIECTBJISTH KOMMYHUKAIIUU BO BCeX cepax >KU3HU, AKTUBHO Y4acTBOBATh B IMAJIOre WU
JUCKYCCUM TIO CYIIECTBY 00CYyXJIaeMoil Tembl (yMEHHE 3ajaBaTh BOIPOCHI, BBHICKA3bIBATH
CYKJEHHUSI OTHOCHUTEIBHO BBIIOJHEHUS NPEIaracMod 3a/ladyd, Y4YUTbIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUI APYTUX YUACTHUKOB JUAJIOTA WIH TUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CPEACTBA OOLICHNUS, TOHUMATh 3HAYEHUE COLUAIBHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHHS] KOH(IMKTHBIX CHUTYallMi, YMETh CMsr4aTb KOHQIMKTBHI U
BECTH IIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOco0aMu OOILIEHUS W B3aUMOJCHCTBHUS, IOHMMATh HaMEPEHUS
JIPYTUX JIIOAEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOM
dbopme hopMyITHPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPE/ICTB.

2) COBMECTHAA N1€ATCJIbHOCTD:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WMHJIMBUIYyaIbHOW padOTHI mHpuU
pelieHuH OUOJOTMYecKOM MpoOsieMbl, OOOCHOBBIBaTH HEOOXOJUMOCTb IPUMEHEHUS
TPYyNIOBBIX (OPM B3aUMOICHCTBHS MTPH PELICHUN Y4eOHOU 3a71au;

BBIOMpPATh TEMATUKy M METOAbl COBMECTHBIX JAEHCTBHM C Y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T'0 4ICHA KOJUIEKTHBA,

IIPUHUMATD L€ COBMECTHOM I€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAUMHHUPOBATH IEHCTBUS
10 €€ JIOCTMIKEHUIO: COCTABJIATH IUIAH JEUCTBHUM, pacHpelnesisaTh pOlM C Y4ETOM MHEHUU
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHOU pabOTHI;

OLICHMBATh Ka4E€CTBO CBOETO BKJIAJa M Ka)/0I0 Y4aCTHUKA KOMAH/Ibl B OOLIUI pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

IIpeJlaraTb HOBBIE IIPOEKTHI, OLICHUMBATh HJEU C ITO3MLIHMHM HOBHU3HBI, OPUIMHAIBHOCTH,
MIPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATH IMO3UTUBHOE CTPATETNYECKOE NOBEACHUE B PA3JIMYHBIX CUTYyALUAX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OBJ1ajleHHe YHUBEPCATbLHBIMH PEryJIATUBHBIMU J€fiCTBUSIMU:
1) camoopraHu3anus:

UCIIOJIb30BaTh OMOJOTMUECKHE 3HAHMS JUISl BBIABIEHUS NpoOJIeM W MX pelIeHus B
KU3HEHHBIX M YU€OHBIX CUTYalMsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEHCTBUAX U MOCTYIKAX 110 OTHOLIECHUIO K KUBOU IIPUPOLIE, CBOEMY 340POBBIO U 310POBBIO
OKPY’KaFOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€STENbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYITHPOBATH COOCTBEHHBIE 3a/ladyd B OOpPa30BATEIBHOM NEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PELICHUsS MPOOJEeMBbl C YUETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;
OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO IIUPOKOW 3PYIUIMU B pa3HBIX 00JacTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.



2) CaMOKOHTPOJIb:

» JaBaTh OLIGHKY HOBBIM CHTYalldsM, BHOCHUTH KOPPEKTHUBHI B JIEATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

» BIAJIeTh HABBIKAMU TO3HABATEIHHOU PeQIIEKCHH KaK OCO3HAHUS COBEPIIACMBIX NEHCTBUH U

MBICIIUTENIBHBIX MPOLECCOB, HMX pe3yJIbTaTOB M OCHOBAHMI, HCIOJIb30BATh MPUEMBI

peduiekcuu sl OIEHKU CUTYaIluH, BBIOOpA BEPHOTO PEIICHHS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

MIPUHUMATh MOTHUBBI U a@pTYMEHTBI JPYTUX [PU AHAIU3E PE3YJIbTATOB JAECATEIbHOCTH;

Y VY

3) npuHsATHE CeOSl M IPYTHX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
puU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYTroro YeIoBeKa.

VV VY

MHNPEIMETHBIE PE3YJBTATbBI

[IpenmetHbie pe3yibTaThl OCBOSHHS CoAepkaHHs ydeOHoro mpeamera «buomorus» Ha
yriry0néHHOM YpPOBHE OPHEHTHPOBAHBI Ha obecrieueHme npouIBHOTO
oOyuenus oOyuarormmxcst Ouonorur. OHU BKIIIOYAOT: crelupUUecKue isi ONOIOTHN HAayYHBIC
3HAHMS, YMEHHS M CIOCOOBI ACHCTBHH IO OCBOCHHIO, MHTEPIIPETAlMd U MIPeoOpa30OBaHUIO
3HAHUH, BUJBI JEATEIBHOCTH IO TOJTYYEHUIO HOBBIX 3HAHWWA M MX MPUMEHEHHIO B PAa3JIMYHBIX
y4eOHBIX, a TaKkKe B pEaJbHBIX JKU3HCHHBIX CHUTyaluusx. [IpeqMeTHble pe3ysbTaThl
NPEJICTABIICHBI 110 T0JIaM H3y4YCHUSI.

IIpenmeTHble pe3yabTaTbl OCBOeHUsI YueOHOro mpeamera «buosorus» B 10
Kacce 10JKHbI 0TPAXKATh:

» cpOpMHPOBaHHOCTh 3HAHWUK O MECTE W POJM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAHNUN €CTECTBEHHO-HAyYHOM KapTHHBI MUpPA, B MO3HAHUM 3aKOHOB INPHUPOJBI U
pemieHnyd MpoOJeM paluOHAIBHOTO MPUPOJONONb30BaHMS, O BKJIAJAE POCCHICKUX H
3apyOeKHBIX YUEHBIX B pa3BUTHE OHMOJIOTHH;

» BIQJICHHE CHUCTEMOH OWOJIOTMYECKHX 3HAHWH, KOTOpas BKIIFOYACT: OCHOBOIIOJATaIOIINe
Ouosornyeckre TEPMHUHBI M MOHATUS ()KU3Hb, KJIETKA, OPraHu3M, MeTabo0JIu3M, rOMeocTas,
CaMOperyJsiliisi, CaMOBOCIPOM3BEIEHUE, HACIEICTBEHHOCTb, W3MEHUYMBOCTb, pOCT U
pa3BuTHe), Ouonormueckue Tteopun (knerouHas teopus T.IlIBanna, M. Illneiinena,
P. BupxoBa, xpomocomHas Teopusi HaciencrtBeHHoctu T. Moprana), yuenus (H.
1. BaBunoBa — 0 IEHTpaXx MHOrooOpasusi U NPOUCXOXKIEHUS KYyJIbTYPHBIX pPAaCTEHHIA),
3aKOHbI (eAMHOOOpa3usi MOTOMKOB MEPBOrO MOKOJEHUS, PACIIEIUIeHHs, YUCTOTHI TaMeT,
HEe3aBUCUMOT0 HacnenoBaHus ['. MeHzaens, roMOJIOrMYECKMX psSI0B B HAaCJEICTBEHHOU
n3MmeHunBoctu H. V. BaBuiosa), npuHIUNIBI (KOMIJIEMEHTAPHOCTH);

» BIaJieHHE OCHOBHBIMHM METOJAMH HAy4YHOT'O IO3HAHMS, HCIIOJIb3YeMbIX B OMOIOTHYECKUX
HCCJIETOBAHMSIX KUBBIX 00BHEKTOB (OMHCAHNE, U3MEPEHUE, HAOII0ICHIE, SKCIIEPUMEHT);

» YMEHHE BBLICTATHh CYIIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK IMPOKAPHOT M JYKapHUOT,
OJIHOKJICTOYHBIX W MHOTOKJIETOUYHBIX OpPraHM3MOB, B TOM uMcie OakTepHii, rpuOoB,
pacTeHHH, >KMBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHoB M CUCTEM OPraHoB pacTEHH,
JKUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HENEATENbHOCTH, MPOTEKAIINX B OpraHU3Max
pacTeHHWil, >KMBOTHBIX M 4YeJlOBEKa, OMOJIOTMYECKUX TIPOIECCOB: OOMEHa BEILECTB
(MeTabonm3M), MpeBpalleHus YHEPTUU, OPOKEHHS, aBTOTPOPHOTO U TETEPOTPO(HHOTO THIIOB
nuTaHus, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Mei03a, rameroreHesa, SMOpHOreHes3a,



NOCTAMOPHOHAIBHOTO PA3BUTHUS, PA3MHOXKEHUS, WHAMBHIYAIbHOTO DPAa3BUTHUSA OpraHH3Ma
(oHTOrEHE3a), B3aUMOJICHCTBUS T€HOB, T€TEPO3HCca, HCKYCCTBEHHOTO 0TOOPa;

» YMCHHE YCTAaHABJIMBAaTh B3aWMOCBSI3M MEXAY OPraHOMJIAMH KIETKH M HX (QYHKIUSMH,
CTPOCHHEM KJIETOK pPa3HbIX TKaHEW M MX (QYHKUMSIMH, MEXKIY OpraHaMd U CHCTEMaMu
OpPraHOB y PAaCTCHMM, )KUBOTHBIX U YEJIOBEKAa U WX (DYHKIMSIMHU, MEX]y CUCTEMaMH OPTaHOB
U uxX GYHKOUSAMH, MEXIy 53TallaMd OOMEHa BEIeCTB, ATallaMHM KJIETOYHOrO LHMKIA U
KU3HEHHBIX IIMKJIOB OpPraHW3MOB, OSTallaMd SMOPHOHAIBHOTO pAa3BUTHUS, TCHOTHIIOM U
dbenotunom, peHOTHIIOM U (haKTOpaMHU Cpeabl OOUTAHHS;

» YMCHHE BBIABIATH OTIMYUTENbHBIC NMPHU3HAKU KXHUBBIX CHCTEM, B TOM 4YHCIE DPACTCHHH,
JKUBOTHBIX U YEJIOBEKA;

» YMEHHE HCIIONB30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTUIO U
CUMBOJIMKY JJIsl J0Ka3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL,

» YMEHHE pemaTbh OMOJOTHUECKUE 33/1a4M, BBISBIISATh MPUYUHHO-CIECICTBEHHBIC CBSA3H MEXKIY
UCCJIETyeMbIMU OMOJIOTHYECKMMH MPOLIECCAMH U SBIICHUSIMU, J€NIaTh BBIBOJABI U MPOTHO3BI
Ha OCHOBAHMH IMOJYYCHHBIX PE3YJIbTAaTOB;

» yMEHHE BBINOJHATH J1a0OpaTOpHBIE M MpaKTUYeCKHe paldoThl, COOMIOAaTh IMpaBWia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

» YyMEHHE BBIIBUTATh THIOTE3bl, NPOBEPITh UX OKCIEPUMEHTAIbHBIMU CPEACTBAMHU,
bopMynupys 1eTb HWCCIEIOBAHMS, AHAIM3HPOBATH IIOJyYEHHBIC pE3yJIbTaThl U JeNaTh
BBIBO/IBI;

» YMEHHE y4YacTBOBaThb B Yy4eOHO-HCCIIEOBATEIILCKOM paboTe Mo OMOJOTHH, SKOJIOTUU H
MeAUIIMHE, TPOBOJIMMOI Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJUYHO MPEACTABIATH
MOJIyYCHHBIEC PE3YJIbTAThl HA YICHUYECKUX KOH(EPEHIHIX;

» yMEHHE OIICHMBATh 3TUYECKUE aCTIEKThl COBPEMEHHBIX UCCIICJOBAaHUM B 00JIaCTH OUOJNIOTHH U
MeIUIUHBl (KIOHHUPOBAHUE, MCKYCCTBEHHOE OIUIONOTBOPEHHUE, HANpPABICHHOE HM3MEHEHHE
reHoMa U CO3/IJaHH€e TPAHCTEHHBIX OPraHU3MOB);

» YMEHHE OCYHIECTBISTh OCO3HAHHBIN BHIOOp Oymymiel mpodecCHOHAIBHOW JEATEIHHOCTH B
o0nactd OMOJOTMM, MEIUIMHBI, OHMOTEXHOJOTHH, BETEpUHApPUH, CEIIbCKOTO XO3sHCTBa,
MUIIEBOW TPOMBINUIEHHOCTH, YIIyOIsTh TTO3HABAaTENbHBIA WHTEpPEC, HAINPABICHHBIN Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOLIEH Npodeccun W MPOJOKEHHE OHOJIOTHYECKOro
00pa3zoBaHus B OpraHU3AIMAX CPEIHEro MPOGECCHOHATBHOTO U BBICIIIET0 00pa30BaHUsI.

IIpeamMeTHbIe pe3yabTaThl OCBOeHHs yueOHoro npeamera «buosiorus» B 11 kracce 10JKHBI
0TpakKaTh:

» cpOopMHPOBaHHOCTh 3HAHWUK O MECTE W POJM OHOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAy4YHON KapTHUHBI MUpA, B MMO3HAHUHM 3aKOHOB
IOPUPOIBI M PEILICHUH SKOJIOTHYECKUX MPOOJIEM UeIOBEUECTBa, a TAK)KE B PELICHUH BOIIPOCOB
paloOHaIbHOIO MPUPOJONONb30BaHUS, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOUICHHS K
pUpojie, OOIIECTBY, YEIOBEKY, O BKJIA/le POCCHMCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

» YMEHHE BJaJeTh CHUCTEMOIl OMOJIOTMUECKMX 3HAHWM, KOTOpas BKIIOYAET OMpEeJeNeHHs U
MOHMMAHHE CYUIHOCTU OCHOBOIOJArarmux OHOJOTHYECKUX TEPMHHOB U TMOHATUH (BHI,
sKocucTema, Oumocdepa), Ouonoruueckue Teopuu (dBosrorMoHHas Teopus Y. JlapBuna,
CHUHTEeTHYecKas Teopus 3Bojtonuu), ydenus (A. H. CeBeprioBa — 0 MyTsSX U HaIpaBJIEHUSIX
sBomtony, B.M. Bepnagckoro — o Ouocdepe), 3akoHbl (T€HETHYECKOTO paBHOBECHS
Jx. Xapnu u B. Baiin6epra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (MuHumyma
1O. JInbuxa, HKOIOTMUECKOW NHpaMHIbl SHEpPrum), rumore3bl (rumore3a «vupa PHK»
V. I'unGepTa);

» YMEHHE BIAACTh OCHOBHBIMH METOJaMHM HAYYHOTO I[IO3HAHMSA, HCIIOJIb3YEeMbIMH B
OMOJIOTMYECKUX HCCIENOBAaHUAX >KMBBIX OOBEKTOB M HKOCHCTEM (OMHMCAaHUE, U3MEPEHHUE,



HaOJI0IeHNe, SKCIIEPUMEHT), CIIOCO0aMM BBISIBJICHUS M OLIEHKU aHTPOIOT€HHBIX MU3MEHEHHH
B IIPUPOJIE;

YMEHHME BBIICIATh CYIIECTBEHHBbIE IPU3HAKU: BHJIOB, OMOI€OLIEHO30B, 3KOCHUCTEM H
o6unochepsl, CTAOMIM3UPYIOLIET0, IBUKYIIETO M Pa3pbIBAIOIIETO0 €CTECTBEHHOro OTOOpa,
AJIONATPUYECKOTO M CHUMIATPHUYECKOTrO0 BHI000pA30BaHMSA, BIMSHUS JBIKYIIMX CHII
SBOJIIOIMM HA TeHO(OH]] MOMYJIALNN, TPUCTIOCOOIEHHOCTH OPTaHU3MOB K cpeie OOMTaHuUs,
YepeZOBaHNs HANpPAaBJIEHUI 3BOJIIOLMM, KPYrOBOpPOTa BEIECTB M IIOTOKA JHEPIUMM B
9KOCUCTEMAX;

YMEHME YCTAHABJIMBATh B3aMMOCBSA3U MEXY IIPOLIECCAaMU 3BOJIOLUH, ABUKYIIMMU CUIaAMU
AHTPONIOTeHe3a, KOMIIOHEHTAMHU PAa3IMYHBIX HKOCHCTEM U MPHUCHOCOOICHUSMH K HUM
OpraHU3MOB;

YMEHHE BBISBJISTH OTIMYUTENIbHBIC TPU3HAKU )KUBBIX CUCTEM, NMPUCHIOCOOIEHHOCTh BUAOB K
cpene oOuTaHus, aOMOTHYECKUX W OMOTHYCCKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B ’KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHME HCMOJIb30BaTh COOTBETCTBYIOIIME apryMEHTbI, OMOJIOIMYECKYI0 TEPMHUHOJOTUIO U
CUMBOJIMKY MJI JIOKa3aTeJbCTBA POJCTBA OPraHM3MOB PA3HBIX CHUCTEMATHUECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB U CpeJbl OOUTAHMUS, EANHCTBA YEIIOBEUECKUX pac, HEOOXO0AUMOCTH
COXpaHEeHUs] MHOT00Opa3usi BUJOB U SKOCUCTEM KaK YCIIOBHUS COCYIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA,

YMEHHE pellaTh OMOIIOTUYECKUE 3aJaui, BBISBISITh MPUYMHHO-CIECICTBEHHBIC CBA3H MEXKIY
UCCIIETyEMbIMH OMOJIOTHYECKUMH TPOIECCAMHU U SIBJICHUSMH, AETAaTh BBIBOJBI M IMPOTHO3HI
HA OCHOBaHMH MOJTYYECHHBIX PE3YIbTaTOB;

YMEHME BBINOJIHATH JAa0OpAaTOpHbIE M MpaKTUYecKue padoThl, COOJIOJATh MpaBuiIa IMpU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH HUX OKCHEPUMEHTAIBHBIMUA CPEICTBAMH,
bopMynupys ILedb HCCIEA0BaHMs, AaHAJIM3UPOBATH IOJyYEHHBIE pPE3yibTaThl M JAeaTh
BEIBO/IBI,

YMEHHE Y4YacTBOBaTh B Yy4eOHO-HCCIEeNOBAaTEIbCKOW paboTe Mo OHMOJNOTHHU, SKOJIOTUU U
MeIUIIMHE, TPOBOANMOM Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MYOIWYHO MPEICTABIATH
MOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUYECKUX KOH(DEpEeHIHIX;

YMEHHE OIEHWBATh THIIOTE3bl M TEOPHH O TPOUCXOXKICHUM IKU3HHM, YEJIOBEKa U
4eJI0BEYECKUX Pac, O MPUUYUHAX, MOCIEACTBUAX U CIIOCO0aX MPEeIOTBPAIIEHUS TTI00aIBHBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYIIECTBJIATh OCO3HAHHBIM BBIOOP Oyaymieill mpodeccuoHaIbHON NS TENbHOCTH B
o0nmactT OHMOJOTMM, OKOJIOTUH, TPUPOIOIOIB30BAHUS, MEAULNHBI, OHOTEXHOJIOIHH,
IICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA, MUILEBOW MPOMBIIUIEHHOCTH, yIIIyOsTh
MO3HABATENIbHBIII WHTEpEC, HANpPaBJICHHbII Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH
npodeccun U TPOJOIDKEHHE OHMOJIOTMYEeCKOro OoOpa3oBaHUS B OpPraHU3ALUSAX CpETHEro
MPO)eCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE INTAHUPOBAHHE
10 KJIACC

Ne
n/a

HaumeHnoBanue pa3fesioB U TeEM IIPOrpaMMbl

KomnunuectBo yacoB

OnexktponHbie (IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

Bceero|| KoHTpoisbHBIE IIpakTrueckue
paboThl paboThI
‘1 HBI/IOJ‘IOFI/I}I KaK HayKa H 1 H H H ‘
‘2 H}KHBHe CUCTEMBI U UX U3yUEHUE H 2 H H H ‘
‘3 HBI/IOJIOI‘I/IH KIICTKH H 2 H “ 0.5 H ‘
‘4 HXHMquCKaﬂ OpraHu3aIus KIETKH H 10 H H 1 H ‘
‘5 HCTpOGHI/Ie 1 QYHKIUH KIETKH H 8 H H 2 H ‘
‘6 HO6M6H BEILECTB U MIPEBPAIICHUE SHEPTUU B KIIETKE H 9 H H 1 H ‘
7 HacnencrBennas nndopmanus u peanu3anus e€ B 9 0.5
KIIETKE
‘8 H}KI/BHeHHHﬁ LIUKJI KJIETKA H 6 H H 1 H ‘
‘9 HCTpOGHI/Ie 1 QYHKIIMH OPraHU3MOB H 17 H H 15 H ‘
‘10 HPEBMHO)KGHI/IC Y pa3BUTHE OPraHU3MOB H 8 H H 1.5 H ‘
11 |lenermka — Hayka O HACJIEJACTBEHHOCTH U 2 0.5
W3MEHYUBOCTH OPTaHU3MOB

‘12 H3aKOHOMepHOCTI/I HaCJIECTBEHHOCTHU H 10 H H 1 H ‘
‘13 H3aKOHOMepHOCTI/I U3MEHYMBOCTU H 6 H H 1 H ‘
‘14 HFeHeTI/IKa YyeloBeKa H 3 H H 0.5 H ‘
‘15 HCeneKuI/Iﬂ OpraHU3MOB H 4 H H 1 H ‘
‘16 HBI/IOTeXHonoms{ Y CHHTETHUYECKast OMOIOTHUs H 4 H H H ‘
‘17 HPe?,epBHoe BpeMs H 1 H H H ‘
(OBILEE KOJIMYECTBO YACOB IO IIPOTPAMME || 102 || 0 [ 13 I |
11 KJIACC

‘ Ne H HaumenoBanwue pa3fenoB U TeéM MPOrpaMMbl H KonuuectBo yacos H OnexktpoHHble (IU(POBLIE) ‘




n/m Bcero|| KonTposibHbIe [IpakTrueckue o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
1  |3apokIeHHe U pa3BUTHE SBOJIIONIMOHHBIX TPE/ICTABICHUH B 4
OonoIorNH
‘2 HMI/IKpOBBOJIIOI_[I/ISI U €€ pe3yJIbTaThl H 14 H “ 2 H ‘
‘3 HMaKpoaBOJHouH;I U €€ pe3ybTaThbl H 6 H “ || ‘
‘4 HHponcxo;xI[eHHe Y pa3BUTHE KU3HU Ha 3eMJie H 15 H “ 1.5 || ‘
‘5 HHponcxo;xI[eHHe YeJIOBEKa — aHTPOIIOTeHE3 H 10 H H 1 H ‘
6 DKOJIOTHSl — HayKa O B3aMMOOTHOILIEHUSIX OPraHU3MOB U 3 0.5
HAJIOPTraHU3MEHHBIX CUCTEM C OKPYXKAKOUIEH Cpeaoi
‘7 HOpraHI/ISMH U cpena oOuTaHus H 9 H H 1.5 || ‘
‘8 HBKOHOH/M BUJIOB U NIOMYJISIUN H 9 H H 0.5 H ‘
‘9 HBKOHOH/M €0o001IECTB. DKOTOTNUECKHUE CUCTEMBI H 12 H H 0.5 H ‘
‘10 HBI/IOCq)epa — rino0abHasg SKOCUCTEMA H 6 H H H ‘
‘ll quJIOBeK 1 OKpYy’KaroImas cpeja H 6 H H “ ‘
‘12 HPG3€pBHO€ BpeMs H 8 H H || ‘
(OBILEE KOJIMYECTBO YACOB T10 [TPOT'PAMME | 102 | 0 [ 75 | |
MOYPOYHOE INJIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonnuecTBo yacos ‘ Hara DneKTpoHHBIE U(POBBIE
n/m Bceero|| Kontponbusie | [Mpaktudeckue || A3YICHIA obpazoBarenbHbIC
paboTEI padoTEI PeCypChI
1 |buonorus kak KOMIUIEKCHAsI HayKa M KaK 9acTh COBPEMEHHOTO 1
o01ecTBa
‘2 H)KHBLIe CHCTEMBI U UX CBOMCTBA H 1 H H H H ‘
‘3 HVPOBHeBaSI OpraHMu3aIMs KUBBIX CHCTEM H 1 H H H H ‘




Ne Tema ypoka ‘ KonunuecTBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Beero|| KonTtponshsie || [Ipaktuueckue | M3YICHHA obpasosatenbHbIe
padoThI padoThI peCypCrI
‘4 HI/ICTOpI/IH OTKpBITUSA U n3yueHus kietku. Kietounas teopus H H H H H
5 |[Meroxbl MONIEKYIISIPHOM U KiIeTouHoi ouonoruu. [Ipakruueckas 0.5
pabota «l3yueHne MeTo10B KJIETOYHOM Ononoruu (xpomartorpadus,
anekTpodopes, nuddepenHnnanpHoe neHTpudyruposanue, [11IP)»
‘6 HXHMI/IquKHﬁ COCTaB KJIETKU “ “ “ H H
‘7 HMI/IHepaJIBHBIe BEIIECTBA KJIETKH, UX OMOJIOTHYECKas poJib H H H H H
8 ||Oprannueckue BemecTBa kieTku — Oenku. JlabopaTopHas pabota 0.5
«OOHapyxeHue OEJKOB C MOMOIIBIO0 KAaU€CTBEHHBIX PEAKITUI»
‘9 HCBOﬁCTBa, kiaccupukanus 1 QyHKIH OSITKOB H 1 H H H H
‘10 HOpraHquCKI/Ie BEII[ECTBA KJIETKU — YTJIEBOJIbI H 1 H H H H
‘11 HOpraHI/IquKI/Ie BEILECTBA KJIETKU — JIMIUAbI H 1 H H H H
12 |Hyxneunossie kucnotsl. JJHK u PHK. Jlaboparopuas pabota 1 0.5
«MccrenoBanue HyKJIEHHOBBIX KUCIIOT, BBIICIEHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY
13 ||Ctpoenue u pynxuun ATD. [Ipyrue Hykiaeozuarpudocdats 1
(HT®)
14 ||CexBenupoBanue JJHK. MeTo1bl reHOMUKH, TPAHCKPUIITOMHKH, 1
IPOTEOMUKHU
‘15 HMGTOI{H CTPYKTypHOU Onosiorun H H H H H
‘16 HTI/IHLI KJIeTOK. [IpokaproTnueckas KieTka H H H H H
17 ||Crpoenue sykapuoruueckoil kinerku. [Ipaktuueckas padbora 0.5
«M3ydyeHue cBOMCTB KJIETOYHOI MeMOpaHbI»
‘18 HHOBerHOCTHHﬁ armapar KJIETKH H H H H H
19 ||OmaOMemOpaHHBIE OpraHOuAbI KiIeTKH. [IpakTrueckas pabora 0.5
«V3ydyeHnue TBUKEHUS [IUTOIIA3MbI B PACTUTEIBHBIX KIETKaX)»




Ne Tema ypoka KonunuecTBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/n Bceero|| Kontponbnsie | ITpakrtudeckue || A3YICHAA obpazoBarenbHbIC
padoThI padoThI peCypCrI
20 |ITomyaBTOHOMHBIC OPTaHOUIBI KJIICTKH: MUTOXOHAPUH, TIIIACTHIBI. 1 0.5
JlaboparopHas pabota «lccrnenoBanue mia3Monnsa u
JETUIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)»
‘21 HHeMeM6paHHHe OpraHOM/bI KIIETKH H 1 H H H H
‘22 HCTpOGHI/Ie U QYHKLUH s1pa “ 1 “ “ H H
23 ||CpaBHHTENBHAS XapaKTEPUCTUKA KIETOK 3yKapuoT. JlaboparopHas 0.5
pabota «3ydeHne CTpOeHHS KIETOK Pa3IHUHbIX OPTaHU3MOBY
24 || AcCUMUIISITTIAS ¥ TUCCUMILISALINS — JIBE CTOPOHBI METa00IM3Ma. 1
Tune oOmeHa Bemiects. JlabopartopHast pabora «M3ydeHue
KaTaIMTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPE aMUIIa3bl
WM KaTayasbl)»
25 ||®epMeHTATHBHBIN XapaKTep peaKkIuii KIETOYHOI0 MeTab0In3Ma. 1 0.5
JlaboparopHas pabota «/3ydenne GepMEHTaTUBHOTO paCHICTUICHUS
MEPOKCH/Ia BOJIOPOJA B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)
‘26 HBCJ‘IKI/I-aKTI/IBaTOpLI U O€JNKU-UHTUOUTOPBI H 1 H H H H
‘27 HABTOTpO(l)HLHZ TUI 0OMEHa BElIEeCTB H 1 H H H H
28 |[orocunres [ | | |
29 | XemocwuHuTe3. JlaboparopHas pabota «CpaBHEHHUE MPOIIECCOB 1 0.5
(oTOCHHTE3a U XEMOCHHTE3a»
30 |[AHaspobHble opranu3Mbl. Bussl Opoxenus. JlaboparopHas pabora 1
«CpaBHEHHE MTPOIIECCOB OPOKEHHS U IBIXAHHS
‘31 HA3p06HLIe OpraHU3MBbl. DTalbl SHEPreTUYECKOro oOMeHa H 1 H H H H
32 ||DHeprust MeMOpaHHOTO rpajueHTa nporoHoB. Cunre3 AT®: padora | 1
npoToHHON AT®-cuHTa3bI
‘33 HPeaKHI/II/I MaTPUYHOTO CHHTE32 H 1 H H H H




Ne Tema ypoka ‘ KonunuecTBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/n Bceero|| Kontponbnsie | ITpakrtudeckue || A3YICHAA obpazoBarenbHbIC
padoThI padoThI peCypCrI

‘34 HTpaHCKpI/IHHI/IH — MatpuuHbli cuHTe3 PHK H 1 H H H H ‘
‘35 HTpaHCJISILII/IH U €8 dralbl H 1 H H H H ‘
‘36 HKOI[I/IpOBaHI/Ie aMUHOKHCIOT. Postb prbocoM B OnocuHTe3e Oenka “ 1 “ “ H H ‘
‘37 HOpraHmauHﬁ reHOMa y IPOKApUOT U 3YKapHOT “ 1 “ “ H H ‘
‘38 HMoneKyn;IpHHe MEXaHU3MBbI YKCIIPECCHH TEHOB Y 3YKapUOT H 1 H H H H ‘
39 || Bupycsl — BHekJIeTOUHBIE ()OPMBI )KU3HU U OOJIUraTHbIC Mapa3uThl. || 1 0.5

[IpakTuueckas padota «Co3qanue MOIEIN BUpyCa
‘40 HBprCHHe 3a00JIeBaHUs YENIOBEKA, )KUBOTHBIX, PACTECHUM H 1 H H H H ‘
‘41 HHaHOTeXHOHOFI/II/I B OMOJIOTMH U MEIUIIUHE H 1 H H H H ‘
‘42 H}KI/BHeHHHﬁ LIUKJI KJIETKA H 1 H H H H ‘
‘43 HManI/I‘lHBIﬁ cunte3 JJHK H 1 H H H H ‘
44 | Xpomocomsl. JJabopaTopHas padora «3yueHue XxpoMocoM Ha 1 0.5

TOTOBBIX MUKpOIpenapaTax»»
‘45 HZ[eJIeHI/Ie KJIETKH — MUTO3 H H H H H ‘
46 ||Tums! knerok. Kapuokunes u nutokuHes. Jlaboparopnas pabora 0.5

«Habnronenne MuTo3a B KJIeTKaX KOHYMKA KOpeIka Jiyka (Ha

TOTOBBIX MUKpOIpenapaTax)»
‘47 HPerJBII_II/I}I AKHU3HEHHOTO LIUKJIa KJIETOK H H H H H ‘
‘48 HOpraHmM KaK €JIMHOE LEN0E H H H H H ‘
49 | Txanu pacrenuii. JlJaboparopHas padota «M3ydeHne TkaHen 0.5

pacTeHu
50 |[Txanu XMBOTHBIX U uenoBeka. JlabopatopHas pabora «3yueHue 1 0.5

TKaHEH JKHBOTHBIX)
‘51 HOpraHH. Cuctemsl opranoB. JIabopatopHast pabora «M3yuenue H 1 H H 0.5 H H




Ne Tema ypoka ‘ KonunuecTBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Beero|| KonTtponshsie || [Ipaktuueckue | M3YICHHA obpasosatenbHbIe
padoThI padoThI peCypCrI

‘ HOpFaHOB I[BETKOBOT'O PACTCHUSD H H H H H ‘
‘52 HOnopa TeJ1a OPraHu3MOB H 1 H H H H ‘
‘53 HI[BI/DKeHHe OpPTraHU3MOB “ 1 “ “ H H ‘
‘54 HHHTaHHe OpraHu3MOB “ 1 “ “ H H ‘
55 |[[IuTaHue MO3BOHOYHBIX )KUBOTHBIX. [IHIIeBapUTEIbHAS CUCTEMA 1

YeJIoBeKa
‘56 HI[LIX&HI/IG OpPTraHU3MOB H 1 H H H H ‘
‘57 HI[LIX&HI/IG MMO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA H 1 H H H H ‘
‘58 HTpchnopT BEIIECTB Y OPraHU3MOB H 1 H H H H ‘
‘59 HKpOBeHOCHa}I crcTeMa MO3BOHOYHBIX KHBOTHBIX U YEIOBEKA H 1 H H H H ‘
‘60 HBLII[GJ‘IGHI/IG y OpraHu3MOB H 1 H H H H ‘
‘61 H3aHII/ITa y OpraHU3MOB H 1 H H H H ‘
‘62 HI/IMMyHHaSI CUCTEMa YeJIOBEKa H 1 H H H H ‘
‘63 HPazz[pamHMOCTL Y PEeryJisilusl y OpraHu3MOB H 1 H H H H ‘
64 |['ymopaibHas peryisiiys U SHJOKPUHHAS CHCTEMa )KUBOTHBIX U 1

YeJI0BeKa
‘65 HCDopMLI Pa3MHOKEHHsI OPTaHU3MOB H 1 H H H H ‘
‘66 HHonome pa3MHOKEHUE H 1 H H H H ‘
67_|Meiios 1] | | | |
68 |[amerorene3. OOpa3oBaHUE U PA3BUTHE MOJIOBBIX KIETOK. 1 0.5

JlabopaTopHas paboTta «/3ydeHue CTpoeHus MOJOBBIX KJIETOK Ha

TOTOBBIX MUKpOIpenapaTax»»
‘69 HI/IH,Z[I/IBI/IL[yaHBHOG pa3BUTHE OPraHU3MOB — OHTOI€HE3 H 1 H H H H ‘
‘70 H3amazu<a OpraHOB U TKaHeW M3 3apObIIIEBbIX JIUCTKOB H 1 H H H H ‘




Ne Tema ypoka KonunuecTBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Beero|| KonTtponshsie || [Ipaktuueckue | M3YICHHA obpasosatenbHbIe
padoThI padoThI peCypCrI

71 |[PocT u pa3BuTHE )XHBOTHBIX. JlabopaTtopHas padoTa «BrisBieHne 1 0.5

MIPU3HAKOB CXOJICTBA 3aPOJIBIIICH MO3BOHOYHBIX KUBOTHBIX)
72 |[PasMHOXEHHE U pa3BUTHE pacTeHui. JlabopaTopHas pabora 1 0.5

«CTpoeHue OpraHoB pa3MHOKEHHSI BHICIIUX PACTCHHI»
‘73 HI/ICTome CTaHOBJICHUS ¥ PA3BUTHS TCHETHKU KaK HAYKH “ “ “ H H
74 ||OcHOBHBIC TIOHSTHS U CHMBOJIBI TeHeTUKHU. JlabopaTopHast pabora 0.5

«/lpo3oduia kak 0ObEKT TEHETHYECKUX UCCIICTOBAHHI
75 |3aKkOHOMEPHOCTH HaClIeOBAHUS MTPU3HAKOB. MOHOTHOPUTHOE 1 0.5

ckpemuBanue. [Ipaktiueckas padota "M3ydeHue pe3ysbTaToB

MOHOTHOPUIHOTO CKPEIIUBAaHUS Y IPO30(pHIIBI"
‘76 HLIHTonomquKHe OCHOBBI MOHOTHOPHIHOTO CKPEIIUBAHHS H H H H H ‘
‘77 HAHaanponmee cKkpemBanue. Hemonnoe 1oMMHUpPOBaHUE H H H H H ‘
78 ||durubpuanoe ckpemuanue. [Ipakruueckas padora «M3ydyenue 0.5

pe3yabTATOB TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UITBI)
‘79 HI_II/ITonoqueCKHe OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS H 1 H H H H ‘
‘80 HCuermeHHoe HACJICJIOBAaHHUE TTPU3HAKOB H 1 H H H H ‘
‘81 HXpOMOCOMHaH TEOPHs HACJIEICTBEHHOCTH H 1 H H H H ‘
‘82 HFeHeTI/IKa nosia H 1 H H H H ‘
‘83 HFeHOTI/In KaK I[eJIOCTHAsI CHCTEMA H 1 H H H H ‘
84 |['eHeTnueckuii KOHTPOJIb Pa3BUTHUS PACTEHUH, )KUBOTHBIX U 1

9eoBeKa
‘85 HI/IsMquHBOCTL IpU3HAKOB. BUIbI H3MEHYUBOCTH H H H H H ‘
‘86 HMO;{H(I)HKauI/IOHHaﬂ U3MEHYUBOCTD H H H H H ‘
87 |BapuanuoHHBIN paa U BapualmoHnHas kpusas. JlabopaTopHas 0.5

pabota «lccnenoBanne 3aKOHOMEPHOCTEH MOIU(DUKAITMOHHOM




Ne Tema ypoka KonunuecTBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/n Bceero|| Kontponbnsie | ITpakrtudeckue || A3YICHAA obpazoBarenbHbIC
padoThI padoThI peCypCrI
n3MeHYMBOCTH. [locTpoeHne BapHaiioHHOTO psijia U BapHalliOHHON
KPHUBOW»
‘88 HFeHOTI/IaneCKaﬁ U3MEHYMBOCTh. KOMOMHATHBHAS N3MEHYUBOCTh “ “ “ H H
89 |MyraunoHHas u3MEeHYUBOCTh. [IpakTnyeckas pabora «MyTtamuu y 0.5
Ipo30(uis! (Ha TOTOBBIX MUKPOIIPEApaTax)»
90 ||3aKOHOMEPHOCTH MYTAIMOHHOTO IIPOIecca. DMUTeHETHKA 1 1
SMHUTCHOMHUKA
91 |l'eneruka yenoBeka. [Ipaktuueckas pabora «CocraBienue u anamms | 1 0.5
POJIOCIIOBHOM
‘92 HMGTOI[LI MEIUIIMHCKOW T€HETUKH H H H H H
93 |3HayeHMe MEIUIIMHCKOW T€HETUKHU B MIPEAOTBPAILCHUN U JICYCHUH 1
TCHETHYECKUX 3a00JICBaHUI YeJI0BEKa
94 ||OcHoBHbIe OHATHS cenekuuu. JlabopaTopHas pabdora «3yuenue 1 0.5
COPTOB KYJBTYPHBIX PACTECHHUIA U TIOPOJI JOMAITHUX KUBOTHBIX)»
95 |[MetonbI ceneKIMOHHOM paboThl. JlaboparopHas padoTa «3ydeHue 1 0.5
METO/IOB CEeNEKIIUN PaCTEHUII»
96 || locTrxeHus ceNeKUuu pacTeHUi 1 KUBOTHBIX. [IpakTHueckas 1
pabota «IIpuBuBKa pacTeHU»
‘97 HCoxpaHeHHe, U3yYCHHE U MCIIOJIb30BAaHIE TEHETHUECKUX PECYPCOB H H H H H ‘
98 |buoTrexHoNIOrUs KaK HayKa M OTpaciib Npou3BoACTBa. [IpakTnueckas 0.5
pabota «3yuenne 00beKTOB OMOTEXHOIOT UM
‘99 HOCHOBHBIG HaIpaBJICHUS] CHHTETHYECKOW OMOJIOTHHI H 1 H H H H ‘
‘100 HXpOMOCOMHaSI Y TeHHAs WH)KEHEPUs H 1 H H H H ‘
‘101 HMCI{I/IHI/IHCKI/IC OMOTEXHOIOTUN H 1 H H H H ‘
‘102 HPe3epBHLII71 ypok. [ToBropenue, 060011IeHne, cuCTEMaTH3aIUs H 1 H H H H ‘




Ne Tema ypoka ‘ KonunuecTBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/n Bceero|| Kontponbnsie | ITpakrtudeckue || A3YICHAA obpazoBarenbHbIC
padoThI padoThI peCypCrI
| |swanmii L | | | |
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 102 | 0 | 135 [ |
11 KJIACC
Ne Tema ypoka ‘ KonunuecTBo yacos ‘ [Hara DJEeKTPOHHBIEC TUPPOBBIE
n/n Beero|| Kontponbnsie || [Ipaktnueckue || A3YICHAA obpazoBaTenbHbIe
paboThI paboThI PECYpChI
‘1 HBBOH}OHI/IOHHaﬂ teopus Y. JlapBuna H 1 H H H H ‘
‘2 HI[BI/DKyIHHe CWJIBI DBOJTFOLIMK BUIOB 110 Y. JlapBuHY H 1 H H H H ‘
‘3 HEopL6a 3a CyIIeCTBOBaHHE, €CTECTBEHHBINH U HCKYCCTBEHHBIN 0TOOD H 1 H H H H ‘
‘4 Hd)opMI/IpOBaHHe CUHTETUYECKON TEOPUHU IBOIIOLUN H 1 H H H H ‘
S5  ||9Tamnbl 3BOIIOLMOHHOIO MIPOLECcCa: MUKPO3BOIIOLUS U 1
MaKpOAIBOJIOIHS
‘6 HHonynsluI/m — DJIEMEHTApHAs €AMHHUILIA 3BOJIFOLUH H 1 H H H H ‘
7 |3akoH reneruyeckoro paBHoBecus k. Xapau, B. BaiinOepra. 1 0.5
JlaGopatopHas paboTa «BpIsgBI€HHE H3MEHUYUBOCTH y 0COOEH OJJHOTO
BUIa»
‘8 HSneMeHTapHLIe (bakTOpB! IBOTIOLHUU H 1 H H H H ‘
‘9 HS(M)GKT ocHoBarens. D(hdeKT OyTbUIOUHOTO FOPIIBIIIKA H 1 H H H H ‘
‘10 HMI/IFpaI_II/II/I. W3onsauuu nomynsauuii: reorpaduyeckas, 61/10J10r1/1qec1<a;1H 1 H H H H ‘
‘11 HECTeCTBeHHHﬁ 0TOOp — HaNpaBIAOLUN (HAaKTOP IBOIIOLUN H 1 H H H H ‘
112 |[Mosoroit ot6op | 1 | | [ [ |
13 |IIpucrocoOIeHHOCTh OPTaHU3MOB KaK Pe3yJIbTaT MUKPOIBOJFOIIHH. 1 0.5

JlaGopatopHas pabota «3yuenne apoMopdo30B 1 uaroa anTanui
y PaCTeHHH U KUBOTHBIX»




Ne Tema ypoka KonuuectBo yacos ‘ [ara DneKTpOHHBIE U(POBBIE
n/m Beero|| Kontponsnsie || [Ipakrtudeckue || A3YICHUA obpasosatenbHbIe
padoTHI paboTHI PeCYpCBI

14 |[Ipumepsl mpucocoOIEHUN Y OPraHU3MOB: MOP(OJIOTHYECKHE, 1 0.5

dusnonornueckue, OMOXUMHUUYECKUE, TOBeaeHUeckue. JlabopaTopHas

pabora «[IpucrocodaeHst OPraHu3MOB U UX OTHOCUTEIIbHAS

1[EJIECO00PA3ZHOCTh
15 ||Bug, ero kputepun u cTpykrypa. Jlaboparopuas pabora 1 0.5

«CpaBHEeHHE BUAOB TI0 MOP(OJIOTHUECKOMY KPUTEPHUIO
16 |Crpyxrypa pina |t ] | | | |
‘17 HBI/IIIOO6pa?,OBaHI/Ie KaK pe3yJIbTaT MUKPOIBOJIOIUU H 1 H H H H ‘
‘18 ”CBH3B MUKPOIBOJIIOLUM U STUAEMUAOIOTUHI H 1 H H H H ‘
19 |MaxkposBoumorus. [laneoHToIorn4eckre MeTo bl U3y4eHUs 1

HBOJIIOIUH
‘20 HEnoreorpa(queCKHe METO/]Ibl U3yUEHHUSI IBOTIOLUU H 1 H H H H ‘
21 ||[OMOpHOIOrHYecKre U CpaBHUTEIBHO-MOP(OIOrHYECKHE METOBI

U3yUYEHHSI SBOITIOLIUU
22 |[MonekynIsipHO-TeHeTUYeCKIe, OMOXUMUYECKHNE 1 MaTeMaTHIECKIe 1

METO/bI U3YUEHUS IBOTIOLNN
‘23 HO6HlI/Ie 3aKOHOMEPHOCTH BOIOIIUI H 1 H H H H ‘
‘24 HAI{aHTI/IBHaﬂ panuanus. HepaBHOMEpPHOCTb TEMITOB BOJIOLIMH H 1 H H H H ‘
‘25 HHaqur,Ie TUIOTE3bI MPOUCXO0XKICHUS )KU3HHU Ha 3emiie H 1 H H H H ‘
‘26 HI[OHaquHe NIPECTABICHUS O 3aPOXKICHUM KU3HU H 1 H H H H ‘
‘27 ”OCHOBHHC 3TaInbl HEOPTAHUYECKOMN 3BOJIFOLIMH H 1 H H H H ‘
‘28 ”FI/IHOTGBLI 3apOXKACHUS )KU3HU H 1 H H H H ‘
29 |[Mcropus 3emun 1 MeTobl e€ n3ydenus. Jlabopatopnas padora 1 0.5

«I/I3yquI/Ie 1 OIMMCaHNEC NCKOIMAEMBIX OCTaTKOB APEBHUX
OpTaHHu3MOB»




Ne Tema ypoka ‘ KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/n Beero|| Kontponbnsie || [Ipaktnueckue || A3YICHAA obpazoBaTenbHbIe
padoTHI paboTHI PeCYpCBI

‘30 HHa‘{aJ'IBHBIe 3Tanbl OPraHUYECKOM IBOTIOIUU H H H H H ‘
31 |Domonus syxapuor 1] | | | |
32 ||OcHOBHBIE 3TaNbl BOIIONHUU PACTUTEIBHOTO Mupa. [IpakTnyeckas 0.5

pabota «3yueHune ocoOOEHHOCTEH CTPOCHHS PACTEHUI Pa3HBIX

OT/ICTIOBY
‘33 HOCHOBHHe ATarbl YBOJIIOIUH KHUBOTHOTO MHPa H 1 H H H H ‘
34 | OBomtonus xkuBOTHBIX. [IpakTuueckas padora «3yueHnue 1 0.5

OCOOCHHOCTEH CTPOCHHUS ITO3BOHOYHBIX )KHUBOTHBIX)
‘35 HPa3131/1THe KU3HHU Ha 3eMJIe TI0 3paM U Ieproiam H 1 H H H H ‘
‘36 HMaCCOBHC BBEIMUPAHUS — JKOJIOTHUECKHE KPU3HUCHI MPOIIIOTO H 1 H H H H ‘
‘37 HCOBpeMeHHHﬁ HKOJIOTMUYECKUN KPU3UC, €r0 0COOEHHOCTH H 1 H H H H ‘
‘38 HCOBpeMeHHa}I CUCTEMa OPraHUYeCKOro MPOILIOT0o H 1 H H H H ‘
‘39 HOCHOBHHe CUCTeMaTUYECKHeE TPYIIIbI OPraHu3MOB H 1 H H H H ‘
‘40 HAHTpononorm[ — HayKa 0 4eJIOBEeKe H 1 H H H H ‘
‘41 HPaSBI/ITI/Ie MPEJCTABICHUI O TPOUCXOKICHUH YEJIOBEKA H 1 H H H H ‘
42 |[Mecto 4enoBeka B CUCTEME opranudeckoro mupa. Jlaboparopuas 1 0.5

pabota «3y4ueHne ocoOOEHHOCTEH CTPOCHHUSI CKelleTa YeloBeKa,

CBSI3AHHBIX C TIPSIMOXOXKICHUEM))
‘43 HI[BmemHe CHJIBI aHTPOTIOT€HE3a H H H H H ‘
44 ||CooTHoIlIEHHE OMOIOTUYECKUX U COLIMATBHBIX (JaKTOPOB B

aHTPOIIOTEHE3e
‘45 HOCHOBHHC CTaJMy aHTPOIIOTeHE3a H H H H H ‘
‘46 HHaneoreHeTHKa Y TIaJICOT€HOMHKA H H H H H ‘
‘47 HSBOJnouI/I;{ COBPEMEHHOTO YeJIOBEKa H H H H H ‘




Ne Tema ypoka KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Beero|| Kontponsnsie || [Ipakrtudeckue || A3YICHUA obpasosatenbHbIe
padoTHI paboTHI PeCYpCBI

48 |[Yenoseueckue pacel. [IpakTuueckas padora «M3yuenue 1 0.5

HKOJIOTHUECKUX aJanTalli YeTOBEKa»
‘49 ”MG}KI[I/ICL[I/IHJII/IHapHBIe METO/Ibl aHTPOIIOJIOTUHN “ 1 “ “ H H ‘
‘50 H3ap0)KI[eHI/IC 1 Pa3BUTHE IKOJOTHH H 1 H H H H ‘
51 |Metozasl axonorun. JlabopaTtopHas padora «3yueHrue MeToa0B 0.5

HKOJIOTHYECKUX UCCIICTOBAHMID
‘52 H3HaquHe SKOJIOTUYECKHUX 3HAHUHU 11 YeJIOBEKa H 1 H H H H ‘
‘53 HBKOHOFquCKI/Ie (hakTopbI H 1 H H H H ‘
54 || Abuotuyeckue pakTopbl. CBET KaK IKOJIOTUYECKUH (HaKTop. 0.5

JlaboparopHas paboTa «BplsBieHHe MPUCIOCOOIEHUI OPraHU3MOB K

BIIUSTHUIO CBETa»
55 ||AGuotnyeckue pakropsl. TemmnepaTypa Kak sKonorndeckuii gpakrop.| 1 0.5

JlaGopatopHas paboTa «BplsgBieHHE TPUCTIOCOOIEHUI OPraHU3MOB K

BIIMSTHUIO TEMITEPATYPhD»
56 ||AGuotnyeckue GpakTophl. BIakKHOCTh Kak IKOJIOTHUECKUN (HaKTOp. 1 0.5

JlaGopatopHasi paboTa «AHaATOMHYECKHE OCOOEHHOCTH PAaCTeHUH U3

Pa3HbIX MECT OOUTaHUS»
‘57 HCpenH 0o0WTaHUSl OPraHN3MOB H 1 H H H H ‘
‘58 HEI/IonoqueCKHe PUTMBI H 1 H H H H ‘
‘59 H}KI/I3HeHHHe (bopMBbI OPraHU3MOB H 1 H H H H ‘
‘60 HBI/IOTquCKHe (bakxTopsl H 1 H H H H ‘
61 ||3HaueHue OMOTHYECKUX B3aMMOJEHCTBHM /IS CYIIIECTBOBAHHUS 1

OpPTaHU3MOB B CpeJie OOUTaHUS
‘62 HSI(onoqueCKI/Ie XapaKTEPUCTUKY MOMYJIALNN H 1 H H H H ‘
‘63 HOCHOBHHe MOKa3aTes Iy MOMYJISLUN: YUCIEHHOCTD, INIOTHOCTD, H 1 H H H H ‘




Ne Tema ypoka ‘ KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Beero|| Kontponsnsie || [Ipakrtudeckue || A3YICHUA obpasosatenbHbIe
padoTHI paboTHI PeCYpCBI

‘ HBo3paCTHa;1 U TI0JIOBast CTPYKTYpa H H H H H ‘
64 ||OcHOBHBIE MTOKA3ATENN TOMYJISIIMN: POXKIAEMOCTD, IPUPOCT, TEMIT 1

pocTa, CMEpTHOCTh, MUTPALUH
‘65 HBKOJIOH/IquKaH CTPYKTYypa MOMYJISAIIUN H 1 H H H H ‘
‘66 HI[I/IHaMI/IKa MONYJISIIUA U €€ PEeTYIISIIus H 1 H H H H ‘
‘67 HKpI/IBI)Ie pOCTa YHCIEHHOCTH NOmyJsiiiiy. KpuBbie BEDKHUBaHUS H 1 H H H H ‘
68 |Dxonornyeckas Huma Buaa. JlabopartopHas padora 1 0.5

«IIpucnocobneHust ceMsiH pacTeHUI K pacCeICHUI0»
‘69 HBI/I,I[ KaK crcTeMa MOMYJISIIHMA H 1 H H H H ‘
‘70 H3aKOHOM€pHOCTI/I MOBEJICHUS U MUTPAINI )KUBOTHBIX H 1 H H H H ‘
‘71 HCoo6meCTBo OpraHu3MOB — OHMOILIEHO3 H 1 H H H H ‘
‘72 HBKOCHCTeMa KaK OTKpPBITast CHCTEMA H 1 H H H H ‘
‘73 ”prTOBOpOT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME H 1 H H H H ‘
‘74 HOCHOBHLIC MOKA3aTEeNIHN 3KOCUCTEMBI H 1 H H H H ‘
‘75 HSKOHOFquCKI/Ie nUpamMuabl H 1 H H H H ‘
‘76 HI/I3M6H6HI/I}I COOOIIIECTB — CYKIIECCUU H 1 H H H H ‘
77 ||[IpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCUCTEMBI 1

MOpPEN U OKEAHOB
78 |[IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI TYHP, JTECOB, CTETICH, 1

MyCTHIHB
‘79 HAHTponoreHHLIe 3KOCHCTEMBI H H H H H ‘
80 ||[Ypboskocuctemsl. [IpakTuyeckas pabora «/3ydyeHue u onucanue 0.5

ypOO3KOCUCTEMBI»
‘81 H3aKOHOMepHOCTI/I (hopMHUpPOBaHMSI OCHOBHBIX B3aUMOICHCTBUM H 1 H H H H ‘




Ne Tema ypoka ‘ KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/n Beero|| Kontponbnsie || [Ipaktnueckue || A3YICHAA obpazoBaTenbHbIe
padoTHI paboTHI PeCYpCBI

‘ HopraHmMOB B DKOCHCTEMaxX H H H H H ‘
82 |[MexaHM3MbI BO3JICHCTBHUS 3arpsi3HEHUH Pa3HbIX THIIOB Ha 1

CcyOOpraHM3MEHHOM, OPTraHU3MEHHOM, TIOMYJISIIMOHHOM U

9KOCUCTEMHOM YPOBHSIX
‘83 HEI/IOC(bepa — obmerutanerapHasi 000JI049Ka 3eMin “ 1 “ “ H H ‘
‘84 HquHHe B. U. Bepranckoro o 6uocdepe H 1 H H H H ‘
‘85 ”3aKOHOMepHOCTI/I CyLIeCTBOBaHMsI OUOChepbl H 1 H H H H ‘
‘86 HprFOBOPOTBI BEIIIECTB U OMOIrCOXMMUYECKUE ITHKIIBI H 1 H H H H ‘
‘87 H30H8.J'IBHOCTB o6uocdepsl. OCHOBHBIE OMOMBI CYIIIH H 1 H H H H ‘
‘88 HYCTOﬁqHBOCTb ounochepsl H 1 H H H H ‘
‘89 leonoqueCKHe KPHU3UCHI M UX TPUYNHBI H 1 H H H H ‘
‘90 HB03I{eI71CTBHe JenoBeKka Ha Ouocdepy H 1 H H H H ‘
‘91 HAHTponoreHHoe BO3/ICHICTBUE HA PACTUTEIIbHBIN U )KUBOTHBIN MUP H 1 H H H H ‘
92_||Oxpara mprpozer L1 ] | | | |
93 ||OcHOBHBIE IPUHIIMITBI YCTOMYUBOTO PA3BUTHUS YEJIOBEYECCTBA 1

IPUPOIBI
94 |[PanoHaTFHOE TIPUPOJIOTIONB30BAHUE U COXPAaHEHHE 1

OHOJOTHYECKOT0 pa3Ho0Opasus 3emiu
‘95 HO6o6meHHe 1o Teme «MUKPOIBOIIONUS U €€ PEe3yJIbTaTh» H H H H H ‘
‘96 HO606H1eHHe 1o TeMe «MaKpO3BOJIOIHUS U €€ Pe3yJIbTaThD) H H H H H ‘
97 ||O606meHue 10 TeMe «[IporcxXoKIeHIE U Pa3BUTHE KU3HH HA

3emie»
‘98 HO6o6meHHe o TeMe «[IporcxoKIeHHE YeIOBEKa — AaHTPOIIOTCHE3) H H H H H ‘
‘99 HO606H1eHHe 1o TeMe «DKOJIOTHS — HayKa O B3aUMOOTHOIIECHUSX H H H H H ‘




Ne Tema ypoka ‘ KonunyecTBo yacos ‘ [Hara DJEeKTPOHHBIE TU(PPOBBIE
n/m Beero|| Kontponsnsie || [Ipakrtudeckue || A3YICHUA obpasosatenbHbIe
padoTHI paboTHI PeCYpCBI
| Jloprasusmon» L | | | |
‘100 HO606LueHHe 1o Teme «OpraHu3Msbl U cpeia OOUTAHUS H 1 H H H H ‘
‘101 HO606L[IGHI/IC 10 TeMe «DKOJIOTHS BUJIOB U TIOMYJISIIIHIA» “ 1 “ “ H H ‘
‘102 HO606L[IGHI/IC o Teme «buocdepa — rmobdanapHas 3KOCHCTEMAY “ 1 “ “ H H ‘
IOBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 102 | 0 [ 75 I |

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUD»
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