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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeO6HOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpenojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboueil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yrayo6néunoro ypoBHs uzydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU obnactu «EcrecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxenusMm OPI'OC COO npoduiibHbIE
y4eOHbIE TPEJIMEThI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01uMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa3oBaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MpodopuUeHTAIMEeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIULIMHON, SKOJIOTUEU, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpencraBieHue o
Head U 3aj7adax u3ydeHusi ydyeOHoro mnpeamera «buonorus» Ha yriy0iaéHHOM
YpOBHE, omnpeaesisieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYpUpPOBAaHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEAOBATEIbHOCTh W3Y4YEHUS YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Ojaromgaps dYeMy MPOCMATPHUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUCHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXarolieil mnpupoaHot cpene. B
mporpamMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTartaM OOy4YeHHS U B
GOopMHpPOBaHUM OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIbHOW  JESTEILHOCTH,
OOyJaromMXxcsi MO OCBOCHHIO COJEPKaHUS OMOJOTHYECKOTO 0Opa3oBaHHS Ha
YPOBHE CpeaHero o01iero oopa3oBaHms.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiiaeT OuOoJIOTMYEecKoe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacuidpeHie U yriayOJlieHne 3HaHMi OOYyYaroIIMXCs O KUBOW MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenne yuebHOro mnpeamera «buosorus» Ha YIIIyOJE€HHOM YPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOJIYYEHHIO
Ouosiornyeckoro  oOpa3oBaHuUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEpKaHMUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, TMIOJIyYEHHBIX MpPU  H3YYEHUM  OOy4YaroIUMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4arOT pa3BuTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpraHU3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIEro
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OWMOJIOTMYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, TMOJYYEHHBIMU OOYYAIOIIMMHCS MPU U3YUEHUH
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE JJIs )KMBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYeCKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETUKU M CEJEKUUU, OMOTEXHOJOTMH U CUHTETHUYECKOM
OMOJIOTMHU, aKTyalU3UPYIOTCS 3HAHMS OOy4yarolIuXcs MO OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHEe, OCHOBBI SKOJIOTHUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CHEUYUTh  OCBOCHHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MIPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTo0o0pa3uM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aclieKTax OMOJOTHYecKUX 3HaHUM. J{is
pa3BUTUS U TOJAJEpKaHUS HHTepeca OOydaromuxcs K OHOJIOTMHM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHuallia B COAECPKAHUU MPOTrPaAMMBbI
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEHM CTAHOBJICHHS M Pa3BUTHUS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb u3yuenust yueOHoro npeamera «buonorus» Ha yriyOia€HHOM ypOBHE —
OBIAJICHHUE  OOYyYalOIIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JIESTEIbHOCTH, CBSI3aHHOW C OHMOJIOTHEH, WIM K BBIOODY
y4eOHOT0 3aBEICHUS IS MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIIEYIOIIMNX 3a/1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTaBISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, onochepa); 0 BHLAAIOIINUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCd C METOJAMH IIO3HAHMS >KUBOW MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MaJeOHTOJIOTHH,
HKOJIOTUM);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTHYECKHX
UCCeOBaHU B JjabopaTopum M B npupoje (HaOmojaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaZIcHUEe OOYyYaIOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOpPMAIMIO; T0JIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjeMaMu 4YeOBEYECTBA; OLICHMBATh IMOCIEIACTBUS CBOEH NEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)KaloIleW NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO H
3MI0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@uIIakTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUM, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacCHOCTH COOCTBEHHOM KU3HENESITEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpOIlECCE 3HAKOMCTBA C BBIIAIOMIMMUCS OTKPBITUSIMU M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €10 MpoOjaeMamMHu, METOJO0JOruei
OMOJOTNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIEPUMEHTAIIbHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTAHUE y 00YJaIONMUXCsl IIEHHOCTHOTO OTHONICHHS K KUBOU TPHUPOJE B
I1€JIOM M K OTJICTTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOINEH KyJIbTyphbl TIOBEIACHUS B IPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaroMIMMHUCS ~ KOMIIETEHTHOCTH B PaIlMOHAILHOM
MIPUPOOIIOIL30BaHNN (COOJIO/IEHNE TIPABWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onochepsl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 37I0OPOBbSI
OKpYXXaloIux Jrojed  (coOmroneHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH >KU3HENEATENIbHOCTH B YPE3BBIYAMHBIX CHUTYalUIX
OPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0OydYarolMMHUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
MOCJIEyIONEMy TPO(PECCHOHATEHOMY CaMOOIPEICICHUIO, B COOTBETCTBUU C
WHIUBUTYyAIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeiHero odiero oopazoBanusi, coctarisier 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelto).

OT60p opraHu3arMoOHHBIX (OPM, METOJIOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIICCTBIISAETCSA ¢ YYETOM CHEIU(UKU ero COJASpKaHWs W HaINpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHHMS B  OpTraHM3AIUSAX  CPEIHETrO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OHMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OOyYaroIMXcs B BBIMOJTHCHUH TMPOSKTHBIX M YYEOHO-MCCIIEI0BATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEIACIASTCS ydUTEJIEeM Ha OCHOBE HMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUHM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HaueHune OMoJOoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTUU B
MIPAKTUYECKOM JEATCIIbHOCTA 4YEJIOBEKA: MEIAUIIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. ITanos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, @. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Y4Y€HHUE

JKuBble cuUCTEMBI Kak MpeaMer u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, AKOCHUCTEMHBIMN
(buoreoneHoTnyeckuit), Ouochepusniil. Ilporecchl, TPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XUBOTO. JKW3HB Kak ¢opMa CyIecTBOBaHUS
Marepuu. Hayku, n3ydaromme x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yueHnne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmroneHwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus3. l[londarue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. IInaHupoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnoresa. Ilonarue BbIOOpKH U €€ MOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYE€HHBIX
pe3yabraroB. [IpUunMHBI UCKaXEHUsA PE3YyJIbTAaTOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TpPHU3HAKU KHU3HUY, «buomornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreonenos», «buocdepa», «Meromb
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMH:  MHUKPOCKOMMS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanun

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJ0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTrbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

IIpakTuyeckass padora «U3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEAareHTa, y4acTUE B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyssiunu. MuHepaabHble BEIIeCTBa KIETKH, MX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BeIIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moisekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBs3b. BTopuuHas, TpeTHuHas, YeTBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonoruueckue GpyHkunu 6eakoB. [Ipuonsi.



Yraesoasl. MoHOCaxapuabl, IMcaxapu/ibl, OJUrocaxapuabl U MOJUCAXaAPU/IbIL.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUI0B.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuocTt. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makposprudeckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYMKU, UX (DYHKIIMH B
Kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarnue
CMPYKMypsl U QYHKYUL OUOMONEKYNL U UX Komniekcos. Komnvromephwiii ousatin u
opeaHudecKull cunmes 6UOMONEKY]l U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHre XMMUYECKHX JJIEMEHTOB B HEXUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabnuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIBI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYbl», «CTpoeHHE MOJICKYI
yrieBooBy, «CTpoeHne MoJieKyn JUnuaoBy», «HyKIeMHOBBIE KHCIOTBIY,
«Ctpoenne Mosekyibl ATOy.

OO6opynoBaHue: XUMUYECKAsl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIBIO Ka4eCTBEHHBIX
peaKIUii».

JlabopaTtopuass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIBHBIE 00PA30BAHMSI KIETKH.



CtpoeHue mpokapuoTHIecKkoi kiieTku. Knerounas cteHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs TeTepoTpOoPHON U aBTOTPOGHOM MPOKAPHOTHUECKHUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIHMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemMma). CTpykTypa —IJIa3MaTHYeCKOu
MeMOpanbl. TpaHCIOpT BELIECTB Yepe3 IIa3MaTUYECKyI0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIN (NIEPBUUHBIA U BTOPHYHBIM
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJIOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpyKkTypa ¥ pyHKIMH KJIETOYHOM CTEHKU PacTeHUi, TpHOOB.

Huromna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
kieTkd. OnHoOMeMOpaHHbIE OpraHoubl KIETKU: HHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJJHOMEMOpaHHBIX OPraHOUAOB KiIE€TKH. CTpOEHHE TpaHyJIpHOTO PETHUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QpyHkuus anmnapata ['onbmxu. Moougurkayus 6eakos 6
annapame [ onvoocu. Copmuposka bOenxos 6 annapame I onvodcu. TpaHcropt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. Kitetounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKM:  MHUTOXOHJPUM,  IJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u GyHKIMA MHUTOXOHApuM u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  DYKApHUOT.
XJI0pOIIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kjaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbvl Hemblueunblx Kiemok. MukpotpyOouku. Kietodynsrit
ueHtp. CrpoeHwe U JBUXKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uutToruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKU, UX CTPOEHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM siipe. JIdyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHolt 00010YKU 6 Mmumose. AHoepHviii
MpaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KIETOK 3YKAPHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauuU



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

Tabmuubr u cxembl: «CTpoeHHE JYKapUOTHUECKOW KIeTKm», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnass padora «lccnegoBaHue IIa3MoiIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass paGora  «l3ydyeHue  JBWKEHHUS  IUTOIUIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUJTISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe oOecneueHue KIeTku: mnpeBpamieHue ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEakIuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSIL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTan3aTtopoB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKMX BEIIECTB B KieTKe. DOTOCHHTES.
AHoKcucenHblll U OKcuceHHblll omocunmes )y obaxkmeputi. Ceemocoduparoujue
nuUSMeHmuvl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponp XJI0pOIiacToB B mpouecce
¢dotocunrteza. CeToBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIINE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HAYECHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OposkeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH U BO30OYAUTEIN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUH B
nporeccax ouojgoruueckoro okucienus. Lluknnaeckue peakiuu. OKUCIUTETHLHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHa3pOOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHA.

JleMoHCTpanumn

[Toptpertsr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenkay», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME AJII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlabGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHast uHGopManus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanu3anms HacineacTBeHHOW wHGopManuu. [ eHeTnuecKuit
KOI, €ro cBoucrTBa. TpaHckpunuus — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoui xiemke. Hexooupyiowue PHK.

Tpancnsius u e€ stanbl. Yuactue Tpancnoptbix PHK B 6uocunTtese Genka.
VYcnoust 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKapUOTa U dYKApUOT. Perynsuus akTUBHOCTU I'€HOB y MpokapuoTa. ['unoresa
ornepoHa (®. XKako0, XK. Mano). Monexynaprvie mexanuzmovl SKCHpeccu 2eHO8 y
aykapuoma. Ponb xpomamuna 6 pecynsiyuu pabomel 2enos. Perynsius 0OMEeHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycsl — HekeTouHble (hOPMBI )KU3HU U O0HUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsie 3a00neBaHus 4esioBeka, >XMBOTHBIX, pacTteHuit. CITN], COVID-
19, conmanbHbIe 1 METUITMHCKUE TTPOOIEMBI.

buoungopmamura: unmeepayus u anaiuz o6onvuux maccugos («bigdatay)
CMpYKmMypHuIx buonocudeckux oannwix. Hanomexnonocuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocobvt 00cmasku 1eKkapcms.



JeMoHCTpanumn

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

Tabmumbr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knetounsii 1mukn, ero mnepuoasl u perymsanus. Watepdaza um mMurtos.
Oco0OeHHOCTH TpolleccoB, MpoTekariux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epuo bl UHTEpGa3bl.

Martpuunbiii cunres JAHK — pemmkanwmsa. [Ipuanuner permmkanyun JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUICIBHOCTb.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIH Ha0Op KIETKHM — KapuOTHUIl. JIUIIOWJIHBIA W
rariouaHbeli  HaOoOpel  XpoMocoM. ['oMonorumusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a WU MPOUCXOJAIINE B HUX

npoueccel. Tumnbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonornueckoe 3HadyeHuUe
MHUTO3A.

Perynsinuss MUTOTHYECKOTO IMKIIA KJIeTKH. [IporpamMmmupyemasi kjietouHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuipl u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Mwuto3», «CTpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpelIKa JIyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIeTKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKJICTOYHBbIC TPHUOBI, OJHOKICTOYHBIE
BOJIOPOCIH, ApyTrue MpoTUCThl. KoJIoHUabHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak e1uHoe uenoe. I'omeocras.

Tkann pacreHunid. TuIBI pPacTUTENBHBIX TKaHEW: oOpa3oBaTeibHAasd,
IOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCUHUTENbHAs, MbIleyHas, HepBHas. OCOOEHHOCTH CTPOCHUS, (PYHKIHN U
pacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIECTOYHBIX  OPraHU3MOB:
aMEOOHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIuraHue XkUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIEBapeHue. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTIEmbI
MUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixanue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX IO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomux. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHU3MOB. TpaHCIIOPTHBIE CUCTEMbI PACTECHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUS CTPOEHUSI KPOBEHOCHON CHUCTEMBI NMO3BOHOUYHBIX UBOTHBIX. PaboTta
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKpartureinbHble Bakyoiau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelusi U 00paTHOE BCcachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIICIICHUSI.
CBs13b MOJIOCTH TeJNAa C KPOBEHOCHOM M BBIJIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CTpoeHne U (pyHKIIMOHUPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y Y€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M UUCTHI MPOCTEHIIMX. 3ammUTa Yy MHOTOKIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMUYECKOM 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOWU3BOJHBIE.
3amuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblili u
I'YMOpaJbHBIH UMMYHHUTET. BpoXIE€HHBIM W TPUOOPETEHHBIM crierupUIecKuit
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETBI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte U peryisius |y  OpraHu3moB. Paznpaxummocts y
OJHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. Pa3zgpakuMocTh W perymanus y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHbie U yCIOBHBIE pe(IIeKCHI.

['ymopanbpHast peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKene3pl HSHOOKPMHHONW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBsA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTaniamo-runoduiapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupl U cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cCTpoeHue
HaceKoMbIX», «TkaHu pacteHuii», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KMBOTHBIX», «CKENET 4YelOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynononoctusle»y, «CxeMa  MUTaHUS  PACTECHUNY,
«KpoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHHe O0kKAEBOTrO 4depBs», «HepBHas
cuctema pbeio», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OO6opynoBaHKe: CBETOBOM MHUKPOCKON, MHUKpPOMpenapaTbl OJHOKIECTOYHBIX
OpraHU3MOB, MUKPOIIpENapaTbl TKAaHEH, PaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB Mo IeicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUI, MOJIEIIH T'OJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW paCTCHHIN.

JlaGoparopHasi pabora «/3ydeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpraHu3MoB: Oecriosnoe (BKIIOYas BETeTaTUBHOE) U
noysioBoe. Buael  0ecrnonoro  pa3MHOMXEHHUSA: IOYKOBAaHUE,  CIOPYISLUS,
(dparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lomoBele kieTkn, wiM rametsl. Meno3. Craaun
Mmeno3a. [loenenne xpomocom B Menose. Kpoccunrosep. buosmornueckuii cMpic
M€Ho03a M TIOJIOBOTO Tipolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y »kuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmiogoTBOpeHHEe U SMOPHUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrOCOOBI
OIUIOIOTBOPEHMS: HApYy ) HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21A6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyua mopgoecenoe u moodenu mopgpozenesa. Craaun >MOpHOTreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanumoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIIECKOMMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3aKkiiaika OpraHoB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIUSIHAE 4YacTell pPa3BUBAIOIICTOCS 3apojbliia (SMOpHUOHATLHAS WHIYKIIHS).
3aknazka IUTaHa CTPOEHHMS SKMBOTHOTO KakK  pe3ysibTaT HepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BiusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOe 3HAYEHHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHECHHUE B NpUpOAEe. Tunbl pocTta KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHME Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3mbl peryJisilud OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecrmonaoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AMIEKIETKH W criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3Butme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJIOJIbHBIX U JBYIOJIBHBIX pacTeHUN», «KU3HEHHBIA ITUKII
MOPCKOM  KamyCTbD», <«OKM3HEHHBIM UHKIT MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILLIKID.

JlaGopaTopHas padora «/3ydeHrne CTPOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckass padora «BrpisiBIeHME NOPU3HAKOB CXOACTBA 3apOJbIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHOB Pa3MHOKEHHUSI BBICIINX
pacTeHUu.

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTHM W HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B PA3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE TOHSITUSL U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOABI  TCHETHKU: THOPUIOJOTHYECKUN,  ITHUTOJOTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanumn

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOoH

eAMHO00pa3usl ruOpUI0B nepBoro nokojaeHus. [Ipasuno gomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH pacIlleIVIeHUs NPU3HAKOB. LluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpElMBaHus. [ unore3a YyucToThl raMer.

AHanmsupyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEeIOBaHHUS.
Pacumieruienre npu3HaKoB MIPU HEMTOJIHOM JTOMHUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJoOBaHUsl ~ Mpu3HakoB.  lluTosmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILBaHUS.

CueruieHHoe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJIEJOBAHUE TE€HOB, HApYILICHHE CLETUICHUS MEXAy TIeHaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbId IoJ. ['eHeTuyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponuss — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBbIM ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHeTYeCKUl KOHTPOJIb PA3BUTHS PACTEHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3MOJOTMYECKUX TMPOIECCOB, MOBEACHHUS M KOTHUTHUBHBIX (YHKLIHM.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemoHcTpanuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmunpst u cxemsl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mengnens», «AHanu3upymollee CKpelmuBaHuey, «HemonHoe nOMUHUpPOBaHHEY,
«CrenyieHHOE HAcleAOBaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTnka momay,



«Kapuotun uenosekay, «Kapuotun gposzodpuns»y, «Kapuotum mnTHUIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TOKOJICHUS M pPACHICIUICHUS MNPU3HAKOB, MOJEIb s
JICMOHCTpallUM 3aKOHA HE3aBUCHMMOIO HACJIEAOBAHMUSI NPU3HAKOB, MOJIENb IS
JIEMOHCTpAllMK CILEIJICHHOTO HACIEIOBAaHUs IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUS Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3ydbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA y APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl npu  (GopMUpoBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass u3MeHYUBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuairoHHbBIN
psin u BapuanmonHas kpupas (B. WMoranncen). CpoiicTBa MOAMGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTUIIMYECKass U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKONW U3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTnBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mpejieiax OJTHOr0 BUIA.

MyTanmonHas W3MEHYMBOCTh. BuHIbl MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMu. SnepHble U
HUTOIIa3MaTuyeckue Myrtanuu. CoMaTUYecKue U MojoBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpolecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HacienctBeHHo u3MenunBoctu (H.W. BaBunos). BHesnepHass U3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEMUYeCKUX akmopos 6
HACNe008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUMOS.

JdemoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuubr w  cxembl: «Bumbl u3MeHunBOCTHY», «MoauduKaoHHas
W3MECHYHUBOCTHY, «KomOnnaTtuBHas U3MEHYHUBOCTEY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckne 3a00JI€BaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBble U repOapHbIe 3K3eMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (potorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. I[locTpoeHue BapuallMOHHOrO psga U
BapUALMOHHON KPUBOW.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexnyHapoaHasi MporpaMma HCCIEIOBaHUS T€HOMa
yejaoBeKa.  Meroapl  M3yYyeHMsT T€HETUKHA  4YEeJOBEKa:  I'€HEAIOTMYECKHU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKUH, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONIPENIECIICHHE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a001€BaHus YellOBeKa. | '€HHbIE U XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJie3HW C HacleCTBEHHOM MPenpacroyOKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKHUX
3a00eBaHU 4YenoBeka. MeauKo-TeHEeTHYeCKoe KOHCYJbTHUpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUYECKUE aCNEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToNbl U3yUYEHHS] TEHETUKH
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnuyeckas padora «CocTaBleHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenrekuusi OpraHu3MoB

JloMecTuKanuss W CEJCKUHUs. 3apOKICHUE CEIEKIMH ¢ JIOMECTUKAIINH.
Yuenne H. WM. BaBumoBa o IleHTpax mnOpouUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHUU. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAYaJIbHBIN. Otanbl  KOMOMHAIIMOHHOW  CEJIEKIIHH. HcnbiTanne
npousBoAnTeNed MO TOTOMCTBY. OTOOp TO TEHOTHNY C TOMOIIBIO OIIEHKH
¢dbeHoTuna NoToMCTBa 1 OTOOP IO TeHOTHUITy ¢ momolIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PaninanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTallUil y KyJIbTypHBIX



¢opm opranusmoB. lcnonp3oBaHWE TE€HOMHOTO pPENAKTUPOBAaHUS U METOOB
pexomOunanTHbIX JIHK my1st momydenust ucxoqHoro Matrepuana ajisi CEJIEKIHH.

[lonyuenne IIOJIUILIIOUIOB. BrytpuBunosas ruOpuan3aLys.
bauszkopoacTBeHHOe  cKpeluuMBaHue, uiau  UHOpuauHr.  HepoacrtBenHoe
CKpellluBaHue, WM ayTOpuauHr. I'erepo3uc m ero mpuuuHbl. Vcnonb3zoBanue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIUNA PACTEHUH U )KUBOTHBIX. «3e1€Has
DesoNoYuUsLY.

CoxpaHEeHHE M HM3Yy4YEHUE I€HETUYECKHUX PECYpPCOB KYJBTYPHBIX PACTEHUH U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpaneHue u  ynpaeieHue
2EHeMUYECKUMU PEeCYyPCamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YeJAX YIYUUEeHUs CYWeCcmEyIouWux U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aAHUI,
nepeoosvix uoeti U NePCneKmMueHbLX MexXHOI02Ul.

JleMoHCTpauumn

[loptpersr: H. W. Basumos, . B. Muuypun, I'. J. Kapneuenko, II. II.
Jlykbsenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuup! 1 cxemsl: «LIeHTpBI NPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH,
«Metoppl cenexkuun», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTopHasi padora «/3ydeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnueckas padora «lIpuBnBka pacTteHuN».

Ikckypeusi «OCHOBHBIE METOAbI M JOCTHMKEHUS CEJEKUMH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3SAHUCTBO, B J1aOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuronHas
OMOoTeXHONOTHs:  XJeOoMeueHue, TMOMyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJEnHe. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHonorui. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3niaHre TEeXHOJOTrMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MMOJYYEHNs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B MIPUPOIe OMOCHHTETHUECKHE MTYTH.



Kierounass unxeHepus. MeTroapl KylabTypbl KJIETOK U TKaHEW PACTEHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CEJEKUMH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
SAULIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOA TpPaHCIUIAHTALIMH SJEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCcOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON UHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudposas meaununa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YeJOBEeKa JUIsl OLIEHKM COCTOSIHUSL €ro 3J0poBbs. M cHonb30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-OmoumkeHepus i pa3paOOTKU
(GyHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3aHMS KOMILIEKCHBIX
TKaHEl COueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa W ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C 1EJbI0 OOecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuubl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
MPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEPUs».

JlabopaTtopHnasi padora «/3yyeHne o0bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHrne MOJTOYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «bUOTEXHONOrMsT — BaKHEWIIas MPOU3BOAUTENbHAS CHUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuTHE 3BOJIOLMOHHBIX NpeACTABJICHHUN B
ounoJioruun

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiki BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u Hay4dHas aesrensHocTs Y. JlapBrHa.

JIBroKylIMe CUIIbl HBOJIIOLMU BUJIOB 110 Y. JlapBuHY (BbICOKAst HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmienne cuaTeTHYecKor Teopuu sBomonuu (CT3). Heirpanshas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

JdeMoHCTpauU

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosne, Y. HapBun, C. C. YerBepuxos, 1. U. IImanerayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpuponbl (mo K. Jlunuew)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBanue», «llopoasl romybeit», «MHoroodpasue KylbTYpHBIX (PopM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMsI JABMXKYIIMX CHJI 3BOJIIOIUWY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuust Kak 3jeMeHTapHas eIMHHIA 3BOJOLMH. COBpEMEHHBIE METOIbI
OLIEHKM TE€HETHYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYyJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHJIbI) HBOMIOLMH. MyTalMOHHBIN
npouecc. KomOunatuBHas wu3MeHUMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. IDggexm oOymuiiounozo zoprviuwika. CHUdCEHUe 2eHemuieckKo2o
pasznooopazus: npudunsl u cieocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3omsuus  mOMyJISLM:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMMA, CTAOMIM3UPYIOIIMM,  pa3phIBAIOLIUN
(nm3pyntuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOIBOJIOLUU.
Bo3HukHOBeHHE  MpUCMOCOOTIEHW y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOaeHuid y opraHu3mMoB: MOpP(hOIOrH4YecKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
PUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIOIMH. M3omsmus — xirodeBod ¢akrtop BuaooOpazoBanus. Iyt u
CIIOCOObI BUJ1I000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIIATPUYECKOE  (PKOJOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rubpuanzaiys). JJIMTenbHOCTh 3BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONM OWOJOTMKM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHUS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCcTpauU

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsiuonnas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/IBuwxymme
CWJIBl HBOJIIOLUNY», «IKOJIOrMYECKass M30JsUUs MONYJALHA ceBaHCKOU (openny,
«l'eorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonynsiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxeMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MBaycrpuanbablii MenaHnu3mM», «JKuBble uckonaemsbie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Puznonoruueckue aaantauuny, «lIpucnocobieHHOCTh OpraHu3MoOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npuposie», «CrnocoOsl BugooOpazoBanus», «l'eorpaduueckoe BuI000pa3oBaHue
TpEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BHUI000PA30BAHUE BHJIOB CHHUILY,
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repOapruy pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpa30BaBIIUXCS
Pa3IMYHBIMU CTIOCOOAMHU.

JlabopaTtopnasi padora «BpIsBIeHHE W3MEHYHMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

JlaGopaTopnass  pabora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAS 1IEIECO00Pa3HOCTDY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHUJOB IO MOP(OIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJirouus U €€ pe3yJabTaThl

MeTtonbl  M3y4deHHS  MaKpOAIBOMIONUHU. [laneoHTonOrmyeckue MeTO[bl
uzydeHus: HBomonuu. Ilepexonneie ¢GopMbl M (UIOTEHETUUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yueHus sBomronuu. CpaBHeHHe GIOpHl U
dbayHpl MaTepuKOB U OCTPOBOB. buoreorpaduueckne obOmactu 3emian. Bumabi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHONIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOABl HU3yUEHUS
IBOMIOLMU. ['€HeTHYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHX
JI€PEBBEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mure 3aKOHOMEPHOCTH (MpaBuiia) 3BoJtoLMH. [IpuHyun cmenvt yHkyuii.
HeoOpatumocTs 3BosmonMu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanieckuii, ®. Mrosuiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTeHETUUECKUN DS/l JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creronedanbr»,  «Punnodutey,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHple cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE Opra"bl», «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpHI YEJOBEKAa U INMUMITaH3e», «l JTaBHbBIE
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

O6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpTraHU3MOB, MYJISI>KM TOMOJIOTHUHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTreHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbIiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIIOTHA.

OcHOBHEIE STaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapnas
(reosmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OopraHnyeckux BemecTB n3 Heoprannudeckux. Ompir C. Mumiepa u I'. Opm.
OOpazoBanue mosuMepoB u3 MoHoMmepoB. KoarepsatHas rumoresa A. M.
Omnapuna, TMoTe3a nepBuIHOro Oyinpona Jx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

HUctopust 3emumn ¥ Meroabl €€ wu3zydeHus. VIckomaemble OpPraHHMYECKHUE
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHasE H aOCOIIOTHAS
reoXpoHoJorus. I'eoxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tanbel opraHndeckou »sBomouuH. [losBiaeHHe W 3BONIOLMSA
NEPBBIX KJIETOK. DBOJIOLHUSA MeTa0oanu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpraHu3sMoB. Bo3HHKHOBeHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICHINX pacTeHU. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTCHUH U
3aBoeBaHue umMu cymu. CemeHHble pacTeHUs. lIpomcxokaeHue NIBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IporcxoxnaeHre MIEKONUTAIOMUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MpPOTEPO30i,
majgeo30i, Me3030M, KaitHO30¥. OOmas XxapakTepucThKa KiIuMara |
reojiornyeckux mnpoueccoB. [losBieHre M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. N.
Omnapun, k. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  HJBONIOUUW», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tanbl OPraHUYECKOM IBONIONUNY, «CxeMa 00pa3oBaHUS DYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mNpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUSA >KUBOTHOTO
mMupa», «Apomopdo3bl KUBOTHBIX», «lIpocrelimme», «KuiedHonoaocTHbIEY,
«IInockue YEpBUY, «UNEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Butne xu3HU B
apXeucKom ape», «Pa3BuTHE )XU3HU B MPOTEPO3OMCKON dpe», «Pa3BuTue KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJIJICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIAH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, YyYejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHno aOMOr€HHOTO CUHTE3a OPraHUYEeCKUX COEIMHEHUN B
NEepBUYHON aTMochepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB.

IIpakTnueckass padora «l3ydyeHue OCOOCHHOCTEM CTPOCHUSI PaCTECHUI
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEM CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHOoBJIIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurunosHble
B033peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpIMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3zBuTHE rOJOBHOrO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBI.

JBrkymue cuiibl ((akTopbl) aHTPONOreHe3a: OMOJIOruYecKre, CollualbHbIE.
CooTHolIeHNe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAuM aHTpororeHe3a. PaHHue dYenoBeKOOOpa3Hbie O00E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE MTOHTHJIBI — OOIIHE TMPEIKH YeTTOBEKOOOPA3HBIX 00€3bsiH U
JroJiei. ABCTPaTONUTEKU — JBYHOTHE MpEeAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYAUM TpyAa. UenoBek NMpsIMOXOASAIIMN U IEPBBIA BBIXOJ JOIEU
3a  npenensl  Adpuku. YenoBek reigenbOeprckuil —  0OmME  MpeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBeK HEaHAEePTAIbCKUAN
KakK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOGHHE KOHTHMHEHTOB 3a mpeneinamMu AQpukH.
[TaneoreneTrka U NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIM OTOOp B MOMYJSALUAX
yejgoBeka. MyTalmoHHBIN mponece u nosumopdusm. llonynsimoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHarue o pace. bosblume pacel: eBponeowaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs]),  MOHTOJOUAHAsS
(a3uarcko-amepukaHckas). BpeMss v myTH paccesieHHs 4YelIOBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSITENBHOCTH  pacU3Ma.
[Ipucnoco6eHHOCTh YeloBeKa K pa3HbIM YCJIOBUSIM OKpY)KArolIeH Cpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHOB Ha MopdoJoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuviiiHapabple  MeTolbl B (usnueckoil  (OMOJIOTHYECKOM)
AHTPOMOJIOTUH.  ODBOJIOLMOHHAS ~ AQHTPOINOJOTHUS U MAaJCOaHTPOMNOJIOTHUS
YeJIOBEYECKUX MOMYJIAUi. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIpl aHTPOMOJOTHNY, «[ 0JIOBHOW MO3T YEJIOBEKay,
«YenoBekooOpa3ubie 00e3bsHB», «CKENeT dYeloBeKa M CKEJEeT IIMMIIaH3ey,
«PynuMEHTHI U aTaBU3MbBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwlii», «YenoBek
NPSIMOXOAIIMIY, «JleHnCcoOBCKUM dyenoBek» «Heanaepranbuby, « KpoMaHbOHUBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U  OHOJICUCKUMM CIOKETaMH TPOUCXOXKACHUS 4YeJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena uYeloBeKa M ueperna UIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
ITUMITaH3€e, MOJIEJIN TOpCa MPEIKOB YeI0OBeKa.

JlabGopaTopnasi padora «lV3yueHne o0COOEHHOCTEH CTpPOCHHUS CKeJeTa
YeJIOBEKa, CBSA3aHHBIX C MPSAMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTallkil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HAOPTraHU3MEHHBIX CUCTEM C OKpY:Kaloe cpenoii

3apoxaeHue U pazButue 3kosoruu B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3anauu
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.



Metoasl sxonoruu. IloneBbie HaOmonEHUSA. DKCHEPUMEHTHI B SKOJOTHU:
npupojHble W JabopartopHbie. MonenupoBaHHE B JKOJOTHMH. MOHUTOPUHT
OKpY’KaIOIIEH CPeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATBHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYPHI M IKOJIOTHYECKON I'PAMOTHOCTH HACEIICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemsl: «Pazgensl skonorum», «Metoasl 3konorum», «Cxema
MOHUTOPHUHIA OKPYKatOLIEH CpeIbI».

JlabopaTopHas padora «3yuenue METO/IOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kimaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUA 3Kojiornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropel. CBeT Kak sKkonorudeckuid daxrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJIbHas poOJib CBETA.
doTonepruoau3M.

Temneparypa kak oskojorumdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOWOTEPMHBIE OPTAaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocth kak skojormdeckuin daktop. Ilpucmocobiienus pacTteHuil K
noJIIepKaHuI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO pPEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
OCOOEHHOCTH cCpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBIL. CyTOUHBIE H
roJM4yHble PUTMBL. [IpUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [loHsTne o0 JKu3HEHHON (opme.
XKuznennsle POpMBI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEeHHbIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OHUOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (axTopBHI. Bunpr  OMoTMYECKMX ~ B3aUMOJCHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JleMoHCTpaMuA

Tabmuubl U cxembl: «IKonorudyeckue Qaxrtopb», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKUE TPYIIIBI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «Du3noNIOrHMUECcKUEe aaanTanuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIe  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHus, «XulHudecTBOY, «llapasutusm», «KoHkypeHmus», «CuMOu03»,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCITOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOUBBIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTEHUS, repOapuu U KOJUIEKIIMHU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIONINX B Pa3HBbIX cpefax,
repObapu M KOJUICKIIMM PACTEHUH M JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MIPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKIIUU PACTCHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, yUYACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTCHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NMOMYJISAIMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISILHH. [Tonmynsimuss ~ Kak
Oounonornyeckas cucreMa. Pob HEOTHOPOMHOCTH Cpebl, (PU3nIecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTEIW MONYJISIUU: YHCICHHOCTb, IUIOTHOCT,



BO3pacTHasi M IIOJIOBAasi CTPYKTYpa, pPOKIAEMOCTb, HPUPOCT, TEMII pPOCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OlleHKa YUCIECHHOCTH TOIMYJISIUHN.
JIlnHaMuKa MOMyJAIUUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT MOMYJISIHH.
MoaenupoBanve TMHAMUKHA TONYJsiiuU. KpuBble pocTa YMCIEHHOCTH TOMYJISINM.
KpuBble BbDKMBaHUSA. Perynsius YuCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-cTparerun).

[Tonarue o0 sKoJorMYecKOW HuUIe Buaa. MectooOuTanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM Jx.M. XatumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Hu. [loTeHnmanpHast u peanu3oBaHHAs HUIIM.

Bun kak cucrema nomynsauuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buonormueckue
WHBAa3UM UYKEPOJIHBIX BUJOB.

JleMoHCTpauumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cXxembl: «JKOJOTHYECKHE XapAKTEPUCTHKU —TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyasinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humu k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMHU YKUBOTHBIX.

JlaGopaTopnasi pabora «lIpucmocoOneHuss ceMsH  pacTeHHUH K
PaCCENICHUIO.

Tema 9. Ikos0rust coo01IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3uM MEXIy
OpraHu3MaMH B OUOIIEHO3E.

OkocucrtemMa kak oTkpbiTasi cucrema (A. JIx. TeHncnu). OyHKIMOHAIbHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHUECKHE OJIOKU
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCcTB U MOTOK SHEPTUH
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTHUH.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @ayxmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOrE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KnmmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHBIE IKOCUCTEMBI. JKOCUCmeMbl 03€p U peK. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONOTE€HHBIE HKOCUCTEMBI. ATposKocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteMm. [opopackas
baopa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponb kackadnoeo 3ggexma u 6udo8-30upukamopos (Kirouesvlx
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TIOMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmoi 8030elicmeus 3GepA3HEHUll PA3HbIX munoe Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTo1010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIxk. Tencnu.
Tabmuubr u  cxembl:  «CTpykTypa  OuoreHo3a»,  «DKocUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemIeCTB B IKOCHUCTEME,
«llenun nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YHCEID,
«JKonoruyeckas nmupamMua OMOMACChIy), «IKOJIOTHUECKass MUpaMUIa SHEPTUN,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIITMYA HACEKOMBIX, Uy4delia ITHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanme ypOo0dKOCUCTEMBDY.

JlaGopaTopnasi pa6ora «l3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
eIbHUK, Ha CYXOJ0JIbHBIN UM TIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKypcHsl B arposkocucteMmy (Ha Moje WiIM B TEIIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmemmanerapHas o0ojiouka 3eMIIH, TN CYIIECTBYET WIIH
CyILIECTBOBaJIA ’kKM3Hb. PazBuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepraackoro o 6uocdepe. Ob6mactu 6mochepst u e€ cocras. JKuBoe
BEIIECTBO OHOChephl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChEphl Kak
ri00abHOM 3KOCcHCTeMBbI. JMHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTra). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdeprl. I[lonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIeCa, BHICOKOTOPhs. KilnMar, pacTuTenbHbIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrtpykTypa U QyHKIUA )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMANIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. Y. Bepnanckuid, 3. 3rocc.

Tabmuubl n cxembl: «I'eocdepsl 3emnm», «KpyroBopoT azoTa B mpuUpone»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoTr kuciaopojga B TPHUPOJEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmn», «Knumatuueckue
nosica 3emnuny», «TyHapay, «Talra», «Cmemannsiii gec», «ILIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « TponuuecKkuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MpPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/CHCTBUE HA PACTUTENIBHBIM U KUBOTHBIA Mup. OxpaHa
PaCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBIL.
Kpacasle xHuru. Ocob0o oxpansemblie npupoansle Ttepputopun (OOIIT).
boranudeckue caibl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA U IPUPOIBI.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emin. OOmmMe 3aKOHOMEPHOCTH TJI00AIBHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocoepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U 3IKkocucmem. OcHOGb



9Kopeaburumayuu dKocucmem U cnocobos 0O0pvbOLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanumn

Tabmuubl u  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsisHeHue 1mouBb», «llapHukoBbit  3ddext», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUNY, «MOJEIN YIPABIIEMOIO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWUW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOy4JaloImMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaIpEIMETHBIE U TTPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABJIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IPaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue NpasoCO3HAHUs.  DKOJIOTHIECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HCTOPUUECKUMH U JYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IPUHSATHIMA B OOICCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMUU JIMYHOCTH, MATPUOTU3MA U
YBAXCHUS K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPyAa U CTapIIEMy IMTOKOJICHHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYArOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMNbITA ACATCIBHOCTH B IMPOIECCE peaav3alryd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YyYaIOIIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U IIPaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIbHOCTU TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3MIIMIO MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
MaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM IPUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHUS 3HAYEeHHs] OMOJIOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu Hapos10oB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, (POPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOI0 0JIaronoJyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MAacTEPCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHaTbHON e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUU TNpoOJieM, CBSA3aHHBIX C palMOHAJIbHBIM
NPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHUIOB,
aKOocucTeM, brochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXNKaAIOUIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOIATONPHUSATHBIE SKOJIOTHUYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKON KYJIbTYPHI,
OIIBITA JIeSITEIbHOCTH 9KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHON W COLMAIBHOUN
MPAKTUKE, TOTOBHOCTH K Y4aCTHIO B MPAKTUYECKOM JIEATEIbHOCTH SKOJIOTUUYECKOU
HaMpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JIHUAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YMTATENIbCKOW KYJbTYpbl KaK CpeJICTBa
B3aUMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHWS €€ poJid B
GbOpMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY)KAIoIeM MHpPE KaK O €JIMHCTBE IPHUPOJIbI, YejoBeKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUMMOCTH OWUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINHU:
obOecricueHUsT HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE IEPCIECKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pelaTh PEeCcypcHbie  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeHl BbIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOJIeM U
obecrieueHusi  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJB30BAaHUIO TPUPOJIHBIX PECypcoB M (HOPMHUPOBAHHMIO HOBBIX CTaHJIapTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUHU OHMOJIOTHYECKUX 3HAHUM B IEIAX
MOBBIIIIEHUs  OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHONH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM IPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JI1 aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOAIMMUX B HEM M3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKJIOUEHUST Ha OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEILHO HCIIOJIB30BaTh OWOJIOTMYECKHE 3HAHUSA JIJIs
peteHus mpo0JIeM B peabHbIX JKU3HCHHBIX CUTYaIIUsIX;

OCO3HAHWE LIEHHOCTH HAYYHOWU JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWUW MO OWONOTUU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAaYMMble JUIsI (OPMHUPOBAHHS MHUPOBO33PCHHS OOyJarONTUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTpakarollue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCClieIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHHE, OKCIEePUMEHT U  JApYrue);
YHUBEpCAJIbHbIE yueOHbIC JAeHCTBHUS (ITO3HABaTEJbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuaroumxcs UCITIOJIB30BAaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJbHble y4yeOHbIE JIEHCTBUS B
ITIO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBaHust y oOyuwatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHBIC
yHHUBEpCaJbHbIC yueOHbIE AEHCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryIsITUBHbIE YHUBEpCAlbHbIE Y4YeOHblEe JIEHCTBUS, COBMECTHas
NeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30Bble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENBbHO  (QOpMYyJIHMpOBAaTH U aKTyallU3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, CUHTE3a, CPAaBHEHMSI, KiaccuduKaiuu, 0000IIeH s ), pACKPBIBATH CMBICII
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MTOHATHUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKHUE MOHATHUS ISl OOBsICHEHUS (DAKTOB U SIBICHUM
KUBOU MPUPOIBI;

CTPOUTH JIOTMYECKHE pPACCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBA3€M M OTHOIICHHWH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TAaK)K€  MPOTUBOPEUYM  pa3sHOro  poAa, BBIIBIEHHBIX B Pa3jJW4HBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHalnW3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUH )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE AeliCTBHSA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBl JACSITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPH CO3/IaHUU YYEOHBIX M COLMAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHSIMU U METOJIAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M U AKTyaJIUM3UpOBATH 3aj]iavy,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUS, HaXOJIWUTh apryMEHThI [JIsl J0Ka3aTesbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHANIM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX IOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANTBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEJIbHYIO M MPAKTUYECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OPUTHMHAIbHbBIE MOJIXOJbl U pEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX HHPOpPMAINH (TEKCTe Yy4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOW JUTEparype, OHOJOTHYECKUX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIECKH OICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(bOpMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJIHEHUSI yUYeOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3TNIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
H Jpyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KadecTBe CpeAcTBa Mmpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKhe 3HAaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pacrloO3HaBaHWA W 3alUThl  WH(pOpMaIuy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCcTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMoin
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYAaTh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS JIPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOES OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU GopMe hopMyIupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaIbHOU
paboThI IpH peleHUN OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BEIOMPATh TEMATHKy M METOABl COBMECTHBIX JCUCTBHI C y4€TOM O0OmMHUX
MHTEPECOB, U BO3MOKHOCTEHN Ka)0ro YjieHa KOJJIEKTUBA;



IIPUHAMATh LEIM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh AEHUCTBUA MO €€ IOCTHXKEHUIO: COCTABIISITh IUIAH JCHUCTBUU,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAa4€CTBO CBOEr0 BKJAJa M KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HIEU C TIO3ULUUNA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHre YHHBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKax IO OTHOUIEHUIO K KUBOW NPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHUpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pPEIICHHs Opo0iemMbl € Yy4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM AJsl OIEHKH CUTyallud, BBIOOpA
BEPHOI'O PELICHHUS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYrMX I[P AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JpYrMX IpU aHalu3e pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHHUSI COJEpXKaHUSI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHEHTHUPOBaHbI Ha oOecredyeHue
npobuapHOro  o0yueHus  oOydaromuxcs — Owojmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMH HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJYYEHHUIO HOBBIX 3HAHWW U WX MPUMEHEHUIO B PA3UYHBIX YUYEOHBIX, a TAKKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. [IpeameTHbie pe3yapTaThl MPEACTABICHBI IO
roJiaM U3y4eHHUsl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U PpOJM OWUOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  PEHIeHMH TpoOJieM  palMroHaIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMoJI0rNy;

BJIAJCHUE CHUCTEMOM OWOJOTMYECKUMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONIE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas Teopusl
HacnencteeHHoctn T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIIIICHUSI, YACTOTHI TaMeET,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHIIHATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJb3YEMbIX B
OMOJIOTUYECKUX MCCICOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAHUE, HW3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIICIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUM, JKUBOTHBIX, YEJIOBEKA, IHPOIECCOB KU3HEAEIATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOIMUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLICHUS YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXAYy OpPraHOWJAMHU KIETKH U HUX
(GYHKIUSMHU, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXKITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSAMH, MEXIy >STanamu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhakTopamMu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYUTENbHbIE TMPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPyMII;

yYMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH TMOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOIHOIATH
npaBuia mpu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIbHBIMU
cpenacTBamMu, (GOpMyIUpys LeJdb HWCCIEIOBaHUS, AaHATU3UPOBATH IOTYYCHHBIE
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYEHHBbIE  Pe3yJlbTaThl HAa  YYCHHUECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUYECKHUE AaCIEKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouosorud W MEAMIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHUE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIA BHIOOp OyAylieil mnpodeccruoHaIbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO341CTBA, MUIIEBON MPOMBIIIICHHOCTH, YIIyOJIaTh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
NPOJOJDKEHHE OMOJOTHYecKoro o0Opa3oBaHMs B OpPraHU3alUsiX  CpPEIHEro
po(heCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs yueOHOro mpeameta «buonorus» B 11
K1acce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUIEHMH BOIPOCOB PALMOHAIBHOTO
PUPOOIOIL30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHWUW, KOTOpas BKIIOYAET
OTpeNeNeHNs] W TIOHHMMaHWE CYIIHOCTH OCHOBOIIOJIATAlOMINX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCHUCTeMa, Ouocdepa), OMOIOTHYECKHE TEOPHUH
(aBomronionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasiaeHusx 3Boitouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npasuwna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpPruM), rumnore3sl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOAAMH  HAyYHOTO  TO3HAHWI,
UCTIONb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M DKOCUCTEM
(ommcanue, U3MEpeHue, HaOIIOJICHHE, SKCIIEPUMEHT), CIIOCOO0aMU BBISIBICHUS W
OIICHKH aHTPOIIOTCHHBIX N3MEHEHU B IPUPO/IE;

YMEHHE BBIICISITh CYIICCTBCHHBIC MPHU3HAKUA: BHJOB, OHOTEOIIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JIBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOTOo u CUMIIATPUIECKOTO
BUI000pA30BaHMUs, BIUSHUS ABMKYIITUX CHJI SBOJIONUN HA TEHO(OH T TIOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHUE YCTaHABJIMBATh B3aMMOCBS3UM MEXKIY MPOLECCaMU 3BOJIOLHUU,
JIBIDKYIIAME CHJIAMA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJIEHHOCTh BHUJIOB K cpelle oOUTaHMs, a0MOTUYECKUX U OMOTHYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEUYECTBRA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUNHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEIYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPSITh HX OSKCIEPUMEHTAIBHBIMU
cpencrBamu, GOpMyIHpYs 1elb MCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIorHw,
AKOJIOTUU W MEIWIIUHE, MPOBOJAMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOINECTB, U
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBbIC  pE3yJbTaTbl Ha  YYEHUYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKa
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIAX M CIOC00axX MpeaoTBpaICHUS
ri100aabHbIX H3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccCHoHaTbHON
JESATEeILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BaAHUSI, MEIUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TO3HABATEIbHBI WHTEpPEC, HaINpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmn W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATLHOTO H
BBICIIIETO 00pa3oBaHUs.



TEMATHUYECKOE ITJNTIAHUPOBAHMUE 10 KJTIACC

KoanuecTBo 4acoB

HanmenoBanue pa3jiesioB U TeM ICKTPOHHbIE
Ne n/nn Ipakruyeckne (uHppoBbIe)
IpOrpamMmbl Beero Kontpoabnbie paGoTHI ofpasoBarebHbIe
padoThI pecypes:
1 buonorus xak Hayka 1
2 JKuBble cucTEMBI U UX U3yUYEHUE
3 buonorus knetku 2 1 0.5
4 XuMuueckas opraHusanus KIeTKU 10
5 Ctpoenue u GyHKIMH KIETKH 8 1 2
6 OOMeH BellEeCTB U peBpallleHue S3HEPTUU B 9 |
KJIETKE
7 HaCJ'Ie,I[CTBeHIfaH uHbopMaIus u 9 0.5
peanu3auus e€ B KIETKe
8 JKu3HeHHBIN MK KIETKH 6 1 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3MHOXeHUE U pa3BUTHE OPraHU3MOB 8 1 1.5
1 I'eneTnka — HayKa O HACJIEACTBEHHOCTH U ) 0.5
W3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1 1
14 I'enetuka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MoOB 4 1
16 buoTtexHonorus u cHHTETHYECKass OMOJIOTHUs 4
17 Pe3epBHOE Bpems 1 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 13




11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
| 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHU B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YNbTAThI 14 2
Makpo3Botouus U €€ pe3ysbTaThl 6 1
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 1 15
3emuie
5 IIponcxoxneHue yeaoBeKa — aHTPOIIOTEHES 10 1 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSIX
6 OpPTaHU3MOB M HAaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpenou
Opranu3Msl U cpesia 0OUTaHUS 1 1.5
DKoJ0Tusl BUJOB U MOIMYJISILUMA 0.5
DKosorus cooduiecTB. DKOJIOTHYecKre
9 H 12 1 0.5
CHCTEMBI
10 buocdepa — rmodanpHas skocucTema 6
11 Yenosek U OKpyXkaroas cpena
12 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 7.5







HOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Buosnorust kak KOMIIEKCHAsI HayKa U KaK
9acTh COBPEMEHHOTO 00IIeCTBa

JKuBbIE CHCTEMEBI U UX CBOMCTBA

YPOBHeBaﬂ opranusanus )XUBbIX CUCTCM

I/ICTOpI/ISI OTKPBITHUA U U3YUCHUS KIICTKH.
Knerounas TCOpHUA

Metoasl MOJIEKYJIIPHON U KJIETOYHOU
o6uonoruu. [Ipaktuueckas padbora «M3yuenue
METO/I0B KJIETOUYHOM OHonoruu
(xpomarorpadusi, snexkrpodopes,
muddepeHnranbHOe HEHTPUPYTHPOBaHHUE,
IT1IP)»

XUMHUYECKUN COCTAB KJIIETKHA

0.5

MuHepaibHbI€ BEILECTBa KJIETKH, UX
Ouosoruyeckas poib

OpraHuyeckue BeliecTBa KIeTKU — OeNKH.
JlaGopatopHnas pabota «OOHapyxeHue
0€JIKOB C IOMOIIBIO0 KAUECTBEHHBIX PEAKIIUI»
CsoiicTBa, knaccudukanys 1 GyHKIUN
0enkoB

0.5

10

OpFaHquCKHe BEIIECTBA KJICTKHU —




YIJIEBOJBL

11 Oprannyeckue BeIIecTBa KIETKH — JIUITHIbI
Hykneunossie kucnorsl. [JHK u PHK.

JIaGoparopHas pabora «MccnenoBanue

12 HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3 0.5
KJICTOK Pa3JIM4YHbIX OpraHu3mMoB» CTpoeHue
u pyakauu ATO. [Ipyrue
nykieosunrpudocdarsr (HTD)

13 KontponbHas padoTa.

14 CexsenupoBanue JIHK. Meroasl reHOMHKH,

TPaHCKPUNITOMUKHU, IPOTEOMUKH

15 MeTob1 CTPYKTYpHO# OUONIOTHH

16 Tunel knerok. [Ipokapuornyeckas kieTka
CrtpoeHue 3yKapuOTHUECKON KIIETKH.

17 [IpakTnueckas padbora «3y4yeHue cBONCTB 0.5
KJIETOYHOW MEMOpPaHbI»

18 IToBEpXHOCTHBIN anmnapar KJIETKH
OnHoMeMOpaHHbIE OPraHOU bl KJIETKH.

19 [IpakTnueckas padbota «M3yueHue qBUKEHUS 0.5
LUTOIJIA3MbI B PACTUTENIbHBIX KIIETKaX»

[TosryaBTOHOMHBIE OpraHOUBI KIETKU:

20 MUTOXOHIpUH, MaacTu il JlabopaTopHas 0.5
pabota «VccnenoBanue mia3Monn3a u '
JIETIa3MOJIN3a B PACTUTENBHBIX KIIETKaX

21 HememOpanHbIe OpraHoOu bl KIETKH
Crpoenue u ¢pyHkiuu sapa. CpaBHUTEIbHAS

22 XapaKTEPUCTHKA KJIETOK DYKapuoT. 0.5

Jlaboparopnas padota "M3ydeHue CTpoeHUs




KJIETOK pa3JIMYHbIX OPraHu3MOB"

23

24

25

26

KonTponbnas pabora.

AcCUMUIISINIS ¥ TUCCUMIIISIIAS — JIBE
CTOpOHBI MeTabomm3Ma. Turbel oOMeHa
BeniecTB. JlabopaTopHas padora «3ydenue
KaTaJIMTUYECKON aKTUBHOCTH ()ePMEHTOB (Ha
MIpUMEPEe aMIJIa3bl WIIH KaTalasbl)»

depMeHTaTUBHBIN XapaKTep peakuui
KJIETOYHOr0 MeTabonu3ma. JlabopaTopHas
pabota «3yuenue hepMEHTATUBHOTO
pacierieHust epoKcuia BOJI0poa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX)

benku-akTUBAaTOpPHI U OENKU-UHTUOUTOPBI

0.5

27
28

ABTOTpOGHBIN THIT 00MEHA BEIIECTB

dorocunTe’

29

30

31

XemocuHTtes. JJabopaTopHasi pabota
«CpaBHeHHE MTPOIIECCOB (POTOCHHTE3A U
XEMOCHHTE3a»

AHa’poOHbBIE OpraHu3Mbl. Buabl OpokeHus.
Jlaboparopnast pabora «CpaBHEeHHE
MIPOLIECCOB OPOKEHUS U IbIXaHUS»

AspoOHBIE OpraHU3MBbL. JTaIBI
OHEPreTHYECKOro 0OMeHa

0.5

32

DHeprus MeMOpPaHHOTO IrpaJIne€HTa MPOTOHOB.

Cunre3z AT®: pabora npotoHHo AT®-
CHHTa3bl

33
34

Peaknun MaTpu4HOro cHHTE3a

Tpanckpunuus — marpuusbii cuaTe3 PHK




35

Tpancnsuus u e€ sTarbl

KoaupoBanue amunokucior. Pons pubocom

36
B OMocuHTe3€e OemKa
Opranu3zaiuys renoma y IpokapuoT u

37 3yKapuoT. MOJIeKyIsIpHbIE MEXaHU3MbI
9KCIIPECCUU F'€HOB Y 3YKapHOT.

38 KonrtponsHas pabora.
Bupycbl — BHeksIeTOUHBIE ()OPMBI KUZHU U

39 oOnuratHble mapa3uTel. [IpakTuaeckas 0.5
pabota «CoznaHue MO BUPYCa»

40 BupycHrbie 3a601eBaHus YenoBeKa,
KUBOTHBIX, PACTEHUN

41 HanotexHomornu B OMOJIOTHH U MEAUIIMHE

42 JKU3HEHHEBIN UK KIETKA

43 Martpuunsii cuares JJHK
Xpomocomsl. JlabopaTopHas pabora

44 «M3ydeHne XxpoMoCcOM Ha TOTOBBIX 0.5
MHUKpOIIpernapaTax»

45 JleneHue KIeTKH — MHUTO3
Tunel knetok. Kapruokunes U IUTOKUHES.

46 Jlaboparopnast pabota «Habnronenue Mmuto3a 0.5
B KJIETKAaX KOHUMKA KOpeIIKa JyKa (Ha '
TOTOBBIX MUKpOIIpEnapaTax)»

47 Perynsuus >KM3HEHHOTO HUKJIA KIIETOK

48 Opranusm Kak eAMHOE LET0e

49 Txanu pactenuii. JlaboparopHas pabora 0.5

«M3ydeHne TKaHEN PACTEHUI




TxaHu )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTopHas paborta «/3ydeHue TKaHen 1 0.5
KUBOTHBIX)»
Opransbl. Cucremsl opraHos. JlaboparopHas
51 pabora «3y4ueHrne OpraHOB IIBETKOBOTO 1 0.5
pacTeHus»
52 Onopa Tena opraHu3MoB 1
53 JIBr>KeHHE OPraHU3MOB 1
54 [Intanue opranu3sMoB 1
55 [TuTaHue MO3BOHOYHBIX KHUBOTHBIX. |
[TumeBapuTenbpHas cucTeMa 4eIoBeKa
56 JlpIxaHue opraHu3MoB 1
57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U |
YeloBeKa
58 TpaHcopT BEIIECTB y OPraHU3MOB 1
59 KpoBeHocHas crctemMa o3BOHOYHBIX |
KUBOTHBIX U Y€JIOBEKa
60 Briaenenue y opranu3mos 1
61 3ammra y opraHu3MOB 1
62 NMMyHHas cucTeMa 4enoBeKa 1
63 Pa3znpaxxuMocTh U perynsuus y OpraHu3MoB 1
64 I'ymopamnbHas perymsius u SHIOKpUHHAs |
crcTeMa KUBOTHBIX M YelloBeKa
65 ®opMbl pa3MHOKEHUSI OPIraHU3MOB 1
66 [TonoBoe pa3MHOXkEHUE 1
67 Meiio3 1
68 I"ameTorenes. OOpazoBaHue U pa3BUTHE 1 0.5




MOJIOBBIX KJIETOK. JlaboparopHas paboTa
«M3yueHne cTPOCHUS MOJOBBIX KJIETOK Ha
TOTOBBIX MHUKPOIIPENapaTax»

69

70

71

72

WNHpnuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

3akJiajika OpraHoB M TKaHEH U3
3apOIBIIIEBHIX JINCTKOB

Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
pabota «BpIsiBIEHIE TPU3HAKOB CXOJICTBA
3apo/ibliIel TO3BOHOYHBIX KUBOTHBIX)
Pa3mHOXkeHMe U pa3BUTHE pACTCHUI.
Jlaboparopuas padota "CTtpoeHue opranoB
Pa3MHOXKEHHUS BBICIIUX pacTeHUI".

KonTponbnas pabora.

73

74

75

76

Hcropus cTaHOBIIEHNS M pa3BUTUS TEHETUKH
KaK HayK{

OCHOBHbBIE TIOHATHS U CUMBOJIBI T€HETUKH.
JlaGopatopHnas pabota «/lpo3oduna kak
00BEKT T€HETUYECKUX HCCIIEOBAHUI»

3aKOHOMEPHOCTH HACIIEN0BaHUS IPU3HAKOB.
MoHorubpuaHoe CKperuBaHue.
IIpakTryeckas pabdora "U3yuenue
pe3yabTaTOB MOHOTMOPHUIHOTO CKPELIMBAHUS
y npo3o¢uier"

[{uTonornyeckre OCHOBBI MOHOTHOPHUIHOTO
CKPEIUBAHUS

0.5

0.5

77

Anamusupytomiee ckpenBanue. Hermonxoe
JOMUHHUPOBaHHE




Jurnbpunnoe ckpeuuBanue. [Ipaktuaeckas

78 pabora «3yueHue pe3ynbTaToB 1 0.5
JUTUOPUTHOTO CKPEUIUBAHUS Y APO3OPHIIBI

79 [{uTonoruyeckre OCHOBBI AUTHOPHIHOTO |
CKpEIIMBaHUS

80 CuensieHHOE HaclieIOBAaHUE TPU3HAKOB 1

81 XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH 1

82 I'eneTuka nomna 1

83 ['eHoTHm kak 1EeIOCTHAS CUCTEMaA 1

84 I'eneTnyeckuii KOHTPOIb PA3BUTHS |
pacTeHuM, ’KUBOTHBIX U YEJIOBEKA

25 H3MeHunBOCTh NpU3HAKOB. Bubl |
W3MEHYUBOCTH

86 MoudukanroHHast U3MEHYNBOCTD 1
BapuarnoHHslIii psa v BapualimoHHas
kpuBasi. JlaboparopHas pabota

27 «HccnenoBanue 3akOHOMEpHOCTEN | 0.5
MOAN(GUKAITMOHHONW U3MEHYUBOCTH. ’
[TocTpoeHne BapuallMuOHHOTO psiia U
BAPUALIMOHHON KPUBOIN»

28 ['eHoTHNIMUECKAst ”3MEHUYUBOCTb. |
KomOunaTtuBHas ©3MEHUYNBOCTH
MyTtannoHHast U3MEHYUBOCTh. [IpakTudeckas

89 pabota «MyTauu y 1po3opuisl (Ha 1 0.5
TOTOBBIX MUKpOIIpenapaTax)»

90 3aKOHOMEPHOCTH MYTAI[MOHHOTI'O TIpoIiecca. 1
DNHUreHeTruka v 3MUreHOMUKa

91 I'eneruka yenoseka. [IpakTuueckas padbota 1 0.5




«CocTaBiieHHE U aHAJIN3 POJOCIOBHOI

MeTtoapl MEIUIIMHCKON T€HETUKN. 3HAUEHUE
MEJUIIUHCKON T€HETUKH B IPEIOTBPAIICHUI

92 U JICYCHU U TeHETUYECKHX 3a00JIeBaHUI !
YeJloBeKa.

93 KonTponbnas pabora. 1
OCHOBHBIE MOHATHUS CEJIEKIUH.

94 JlaGopatopHnas pabora «/3yueHue copToB | 0.5
KYJIBTYPHBIX PACTEHUH U MOPOA JOMAIIHUX
AKHUBOTHBIX)»
MeTo/bl CeneKIMOHHOM pabOThI.

95 Jlaboparopuas pabota «/3y4eHne MeToI0B 1 0.5
CEJICKIIUHN pacTEeHUI»
JIOCTHKEHHUSI CEJIEKIIUU PACTEHUN U

96 #UBOTHBIX. [IpakTHueckas pabota 1
«IIpuBUBKa pacTeHHI»

97 CoxpaHeHue, N3y4eHHE U UCTI0Ib30BaHUE |
TEHETUYECKUX PECYPCOB
buoTexHonorus kak Hayka u 0Tpacib

98 npousBojcTBa. [IpakTuueckas padora 1 0.5
«M3ydyeHne 06beKTOB OMOTEXHOIOTUI

99 OcHOBHBbIE HaNpaBICHHUS] CHHTETUYECKON !
OuoI0rNH

100 XpOMOCOMHas U TEHHAas1 NHKEHEPUs 1

101 Meauiackre OMOTEXHOIOTHHI 1

102 HTorosslii KOHTPOJIb 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnbie IIpakTuyeckue mupposkic
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
1 OBomtouronHas reopust Y. lapsuna 1
) JBHoKyIlMe CHIIbI 3BOJIOLMHA BUIOB 1O Y. |
HapBuny
3 Bbopn0a 3a cyiecTBoBaHMe, €CTECTBEHHBIN U |
UCKYCCTBEHHBIN 0TOOp
4 dopMupoBaHUEe CHHTETUYECKON Teopuu |
SBOJTIOINH
5 DTarbl HBOIIOIIMOHHOTO Tpolecca: |
MHUKPOIBOJIIONUS U MaKPOIBOTIOIUS
6 [Tonynauus — 3/eMeHTapHas eIUHULA |
HBOJIIOLIUN
3aKOH TeHeTUYECKOro paBHOBecHs Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas | 0.5
pabota «BbIsBICHIE U3MEHUUBOCTH Y '
oco0eit OZTHOTO BUIa»
8 DnemeHTapHbIe (HaKTOPHI IBOTIOLUN 1
9 OddexT ocHoBaTens. IhdexT OyTbUIOUHOTO 1
TOPJIBIIIKA
10 Murpauyu. M30auuu nonyssuui: |

reorpaduueckas, Ouonorudeckas

11

EctecTBeHHbII1 0TOOP — HaNpaBISIOIIHMA
(bakTop IBOJIIOIUU




12

[TonoBoii oT60p

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yibTaT MUKpo3BoIoIHH. JlaboparopHast

13 0.5
pabota «M3yyenue apoMop}o30B u
UMO0AIANTALMMN Y PACTCHUH U )KUBOTHBIX)»
[Tpumeps! pucnocobIeHN Y OpraHu3MOB:
Mopdostoruueckue, GU3n0IOrnIecKre,
14 OMOXHMMUYECKHE, ITIOBEICHYCCKHUE.
JlabopaTtopHast padora «IIpucnocobnenus 0.5
OpPTraHU3MOB U UX OTHOCHUTEIIbHAS
1[EJIECO00PA3ZHOCThY
Bupn, ero kpurepuu u CTpyKTypa.
15 JlaGopaTtopHast pabora «CpaBHEeHHE BUIOB 0.5
110 MOP(OJIOTHIECKOMY KPUTEPUIO»
16 Crpykrypa Buzia
17 Bunoob6pa3oBanue kak pe3yabrar
MUKPOIBOJIOIIH
18 CBs13b MUKPO3BOJIIOIUH U 3MIHIEMHOJIOTUN
19 O600menue mo Teme «MHUKPOIBOTIONHUS U
€€ pe3yabpTaThD)
20 Maxpoasomtonus. [laneontonornueckue
METO/IbI H3YYECHUS IBOFOIIHN
)1 O60611eHne 1o Teme «MaKpOIBOJIOIUS U €€
pe3yIbTaThD)
” buoreorpadudeckue MeTOAbl U3yUEHUS
HBOJIIOIUH
3 OMOPHOIOTMYECKHE U CPABHUTEIBHO-

MOP(OIOTHIECKUE METOIBI U3YICHUS




9BOJJIIOLITMH

MonekynspHO-reHeTHUECKHE,

24 OMOXUMHYECKHE U MATEMATUYECKIE METOIBI
M3Y4YEHUS HBOJIIOIIUU

25 OO01re 3aKOHOMEPHOCTH YBOJTIOIHH

26 AnanrtuBHas panuanus. HepaBHOMepHOCTH
TEMIIOB 3BOJIIOIUH

7 Hayunble runotessl IpOUCX 0K ICHUS KU3HU
Ha 3emie

73 JloHay4HbIe IPEACTABICHUS O 3aPOKICHUN
JKU3HU

79 OCHOBHBIE Tarbl HEOPTaHUYECKOU
SBOJIIOLINU

30 ['unoTessl 3apoKICHUS KU3HU
Ucrtopus 3emiu 1 MeTOBI €€ U3yUSHUSI.

31 JlaGopatopHas pabota «3yuenue u 0.5
ONMUCAaHUE UCKOIMAEMbIX OCTaTKOB JIPEBHUX '
OpPTaHU3MOBY

32 HauanbHsbie 3Tansl oOpraHnyecKoi 3BOTIOLINI

33 OBOIIOLUS DYKAPUOT
OCHOBHBIE Tarbl YIBOIOIUNA PACTUTEIHHOTO

34 mupa. [Ipaktudeckas pabora «3ydeHue 0.5
0COOCHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX '
OTJIECIIOBY

35 OCHOBHBIE ATAITbI YBOIIOIUH )KUBOTHOTO
MHupa

36 DBOJIOLMS )KUBOTHBIX. [IpakTHueckas 0.5

pabota «/3yuenne ocOOEHHOCTEN CTPOSHUS




IIO3BOHOYHBIX )KUBOTHBIX)»

Pa3BuTue xu3HU Ha 3eMJie 110 3paM U

37 1
nepuogam
18 MaccoBble BBIMUPAaHUSI — 3KOJIOTHYECKHE |
KPHU3HUCHI POLILIOTO
39 O606menue o Teme «I[IpoucxoxaeHue u !
pa3BUTHE KU3HU Ha 3eMIIe»
40 CoBpeMEeHHbIN IKOJIOTUYECKUN KPU3UC, ET0 |
0COOEHHOCTHU
41 CoBpeMeHHast cUCTeMa OPraHUYecKOro |
HPOILLIOTro
4 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI |
OpraHU3MOB
43 AHTpONOJIOTUSI — HayKa O YEJIOBEKE 1
44 PazButHe npeacraBiaeHui 0 MPOUCXOKICHUN |
YeJloBeKa
MecTo 4yenoBeka B CUCTEME OpraHU4eCKOro
45 mupa. Jlaboparopnas padota «13yueHue | 0.5
0COOEHHOCTEH CTPOEHHUS CKEJIeTa YelIOBEKa, '
CBSI3aHHBIX C MIPSIMOXOXKICHUEM)
46 JIBKyIME CHIIBI aHTPOIIOTEHE3a 1
47 CooTHoleHre OUOJIOTUYECKUX U |
COLMANIbHBIX (JaKTOPOB B AaHTPOIIOTEHE3E
48 OcHOBHBIE CTaJIUU aHTPOIOreHE3a 1
49 [Taneorenernka u najeoreHOMMUKa 1
50 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa 1
51 Yenoseueckue pacsel. [Ipaktuyeckas padora 1 0.5




«M3y4yeHune 3KOJOTMUECKUX aJarTalui
YeJI0BEKa»

MG)KI[I/ICI_II/IHJII/IHapHBIC METOABI

52
AHTPOTIOJIOTUU
53 O606menue o Teme «IIpoucxoxaeHue
YeJI0OBEKa — AaHTPOIIOI€HE3»
54 3apoxACHUE U Pa3BUTHE IKOJIOTUU
Mertoas! 3xonoruu. JJaboparopHas padora
55 «M3yueHne METo0B FKOJIOIMUECKUX 0.5
UCCIIEIOBAHUI
56 3Ha4yeHue 3KOJIOrMUECKUX 3HAHUM 115
YyeJioBeKa
57 Dkonoruyeckue HaKTopsl
AbGuotnueckue paktopbl. CBET Kak
53 sKosiornueckuit ¢pakrop. JlabopaTopHas
pabota «BbIsiBIEeHHE TPUCTIOCOOIEHUI 0.5
OpPTraHU3MOB K BIIUSTHUIO CBETa»
Abuotnueckue (axropsl. Temneparypa kak
59 sKosiorndeckuit paxtop. JlaboparopHas
pabota «BblsiBIEeHHE TPUCTIOCOOIEHUI 05
OpPTaHU3MOB K BIIMSTHUIO TEMIIEPATypPhI»
AbuoTtnueckue paxkropsl. BiaaxkHocTh Kak
60 sKoJyoruueckuit gpaxrop. JlaboparopHas
paboTa «AHATOMHYECKHE OCOOEHHOCTH 05
pacTeHHi U3 Pa3HBIX MECT OOUTAHUS
61 Cpenpl 00uTaHUS OPraHU3MOB
62 buonoruueckue puTMbl
63 Kuznenusie GopMbI OpraHU3MOB




64 BuoTtnueckue akropsr
3HaueHne OMOTHUECKUX B3aMMOJIEHCTBUI

65 JUTS1 CYILIIECTBOBAHMS OPraHU3MOB B CpeJie
obutaHus

66 O06o0meHue Mo Teme «IKOJIOTHs — HayKa O
B3aMMOOTHOUICHUSIX OPTaHU3MOBY

67 O606m1eHne o Teme «Opranu3Mbl U cpea
oouTaHU»

68 DKOJIOTUYECKUE XapAKTEPUCTUKU
MOTTYJISIITAH
OcHOBHBIE TTOKA3aTeNN MOMYJIALNN:

69 YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAS U
MOJIOBAs CTPYKTYpa
OCHOBHBIE TIOKA3aTENU MOMYJISINN:

70 POXKJ1a€MOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

71 DKojoruyeckasi CTpyKTypa MOonyJsuu

72 JlMHaMuKa NOMyISAUU U €€ peryiianus

73 KpuBsie pocTa UnCIEHHOCTH MOMYIISIUH.
KpuBbie BEDKUBaHUS
Dxonorudeckas Huiia Buaa. JlaboparopHas

74 pabora «IIpucnocoGaeHust CEMsH pacTeHUH 0.5
K pacceIeHUIo

75 Bun xak cucrema nonyisiuuii

76 0O0001enune 1Mo TeMe «DKOJIOTUA BUIOB U
OIS

77 3aKOHOMEPHOCTH MOBECHUS M MUTPALIUN

JKHUBOTHBIX




78 Coo011ecTBO OpraHu3MoOB — OUOIICHO3

79 DKocHcTeMa KaK OTKPbITasi CUCTEMA

20 KpyroBopoT BemecTB 1 MOTOK YHEPTHH B
9KOCUCTEME

81 OCHOBHbBIE TTOKA3aTeNId IKOCUCTEMBI

82 DKOJOTHYECKHE MUPAMUIBI

83 W3meneHust cooOIECTB — CYKIIECCHH

24 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€P
U peK. DKOCHCTEMbI MOPEW U OKEaHOB

85 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI
TYH]Ip, JIECOB, CTEMEH, MyCThIHb

86 AHTpPOTIOT€HHBIE YKOCUCTEMBI

g7 Ypboakocucremsl. [Ipaktuueckas pabora 0.5
«3yueHue u onucanue ypooIKOCUCTEMBI» )
3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX

88 B3aUMOJICCTBUI OpPraHU3MOB B
9KOCUCTEMAX
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHAN

29 Pa3HBIX TUTIOB HAa CyOOpTraHU3MEHHOM,
OpPTaHU3MEHHOM, TIOMYJISIIHOHHOM U
9KOCHCTEMHOM YPOBHSIX

90 buocdepa — obuierranerapHast 06o1049Kka
3emn

91 VYuenne B. U. Bepranuckoro o 6uocdepe

92 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orochepsl

93 KpyroBopoTs! BemecTs u

OMOTr€OXHMMHYCCKHE TUKIJIBI




3oHanpHOCTH OuOCchepsl. OCHOBHBIE OMOMBI

94 1
CyILIu

95 YcroitunBocTh 6Hocheps 1

96 DKOJIOTMYECKUE KPU3HCHI U UX MPUYUHBI 1

97 BosneiicTBue yenoBeka Ha 6uocdepy 1

08 AHTpOHOFeHHUOG B03z[el710TBUI/Ie Ha |
pacTUTEIbHBINA U )KUBOTHBIA MUD

99 Oxpana npupoabt 1

100 OcHOBHBIE IPUHIIUIIBI YCTOWYHUBOTO |
pa3BUTHSA YEIIOBEYECTBA U IPUPOIBI
PannonanbHOE MpUpPOIONIONb30BAHHE U

101 COXpaHEHHE OMOJIOTMYECKOr0 pa3HOOOpa3us 1
3emun

102 O606menue o Teme «buochepa — |
r7100ambHask IKOCHUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5







YYEBHO-METOJANYECKOE OBECIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

buonorust 10 kiacc: yue6.11s1 001meo0pa3oBaTeNIbHBIX OpraHu3aIuii: yriayom. yposens/ JI.B.

Bricoukas u np.; nox pea. B.K. lllymuoro u I''M. [Ipimimuna. - 3-e uzn. - M.: [Ipocseiienue,
2021.-368 c.:um.

buonorus. 11 knacc: yue6.uis odmeoOpa3oBar. opranu3amuii: yriyon.yposens/ [I.M. Boponun

u ap.; nox. B.K. lllymuoro u I''M. Ipimmmua. - M.: IIpocBemenue, 2019. - 383 c.: ui.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1.

QenepanbHas  paboyas mporpamMma cpegHero oomero oOpa3oBaHus.  buosorus
(mpodunbHbIi ypoBeHb) (s 10—11 kimaccoB oOpa3oBaTenbHBIX opranu3anmii) 2023 T.
buonorust yrmyOnennsiii ypoBeHb. Peanmzamus tpeboBanuii @I'OC cpemnero oOriero
oOpa3zoBanus. Meronnueckoe rnocobue s yuurens. Mocksa. 2023 r.

Metonuueckuii keiic (buomorust 11 knacc). Pemienuwe 3amay Ha NpUMEHEHHE 3aKOHA
reHerudeckoro pasHoBecus JIx. Xapau, B. Baiin6epra / Ilapuryruna JI.A. MunHCcTEepCTBO
npocsenienust Poceuiickoit ®enepanuu, ®PI'BHY «MCMO», Mocksa 2024 r.

Mertonnueckuii keiic (buonorus. 10 kiacc) I'enetuka nona. HacienoBanue, crienyieHHOE ¢
nosioM / [Tapmrytuna JI.A. MunuctepctBo npocserieHus: Poccutickoit ®@enepanuu, DI'BHY
«MCMO», Mocksa 2024 r.

[TpakTrueckue (JadbopatopHbie) paboThl o yuyebHOMy npeamety «buonorus». OcHoBHOE

oOmiee obpazoBanue. Cpennee oOiiee obpazoBanue: yueOHoe nocobue / JI.A. Ilapurytuna,
A.C. T'oponenckas; nog pen. JILA. IMapmytunoit — M.: ®T'BHY «MHCcTUTYT conepkanus u
MeTo10B 00yueHus», 2024. —-36 ¢

CucremMa OLEHKHM JOCTH)KCHMH IUIAHUPYEMBIX MPEIMETHBIX pEe3yJlbTaTOB OCBOCHHS
yuebHoro npenmeta «buomnorus»: meroandeckue pekomenaanuu / [JI.A. Ilapmrytuna, A.B.
OBunHHUKOB]. — M.: ®I'BHY «MHCcTUTYT cTpaTeruu pa3Butus oOpasoBanus», 2023. — 140
c.:

bank 3amanuii A5 TEKYIIEro OleHUBAHUSA 10 yaeOHOMY npenmMeTy «bruomornsy.
OcHoBHoe o01mee oopazoBanue / JI. A. [lapmytuna, A. B. iBanosa, H. A. 3arpanuunas. —
M. : ®I'BHY «MHCTUTYT coaepxKaHus U METOJIOB 00yueHus», 2024. — 128 c.: un

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
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