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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero odumiero oOpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaepanabHOroO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit deneparumy,
dI'OC COO, Konnenuum mnpenojaBaHusi ydyeOHoro mnpeamera «buomnorus» u
OCHOBHBIX NOJIO’KEHUH (epepanbHOi paboueit mporpaMMbl BOCITUTAHHUS.

VYueOunsiii npeamer «buonorus» yrmyonéaHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOU oOiactu «EcTecTBeHHO-
HayuyHbeie TipeameThl». CornacHo mnonoxeHusm OI'OC COO npodunbHbIe
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepennmanm  00ydeHUsT Ha YPOBHE cpefaHero oOmiero oOpa3oBaHHs U
IpU3BaHbl OOECIEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEeIHUM
001IMM, cpeTHUM MPOGECCHOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/a4, CBA3aHHBIX C MPOQOpPUEHTAIUCH OOYYaIOMUXCd W CTUMYJIHPOBAHHUEM
UHTEpeca K KOHKPETHOW 00JIaCTH HAay4YHOTO 3HAaHHs, CBA3aHHOTO C OMOJIOTHEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM UJIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOHoMy mnpenmetry "buonorusa" nmaér mpeacrtaBieHHE O
HeNMu U 3ajadax u3ydeHust ydeOHoro mnpeamera «buosnorus» Ha yriayOnéHHOM
YPOBHE, OnpeessieT 00s3aTebHoe (MHBAPHAHTHOE) MTPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUpOBaHME 1O pa3fenaM U TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TMOCIE0BATENIbHOCTh M3YyUEHHs] Y4EeOHOro marepuajia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTMUKM Yy4yeOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEHl oOydaromuxcsi. B mporpamme mno Ouosnorun
peain30BaH MNPUHIUI IPEEMCTBEHHOCTH C HM3yYe€HUEM OHOJIOTMU Ha YPOBHE
OCHOBHOTo  oOmmiero oOpa3oBaHus, Ojarojapss 4emMy MpOCMaTpUBaercs
HaIpaBJIC€HHOCTh HA  MOCIEAYIOIIEee pa3BUTHE OMOJOTMYECKHX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 3I0pOBOM o00pa3e >KHU3HH, Ha
BOCIHUTAaHHE OEpeKHOTO OTHOLICHHWS K OKpYyXKawolued mnpupogHoid cpeae. B
nporpaMme Mo OHMOJOTHMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpeaMera
«buonorusiy B peanmuzanuu  TpedoBanuii PI'OC COO k nIaHUPYEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUsS U B
GbopMHpPOBaHUNM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIBHOM  JIESITEIILHOCTH
00yYaroImMXxcsi MO0 OCBOCHHUIO COJIEpKaHUsI OHOJOTMYECKOro O0pa3oBaHUsl Ha
YpOBHE CpeAHEro 00IIero 00pa3oBaHusl.

VYuebnsiii npenMer «buosorus» Ha ypoBHE cpelHero oOiero oopa3zoBaHus
3aBeplIaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimMpeHre U yriayOjeHue 3HaHHM OOydJarommxcs O >KMBOM HPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUN, ONOTEXHOJOTUH, BOJTIOIMOHHOTO YUYEHHS U SKOJIOTHH.

N3yyenue ydeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJIOTOBKY OOYYArOIIMXCS K MOCJIEIYIOUIEMY MOJIYYEHUIO
OWonmornyeckoro  oOpa3oBaHMS B  By3aXx W OpraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpX aHHs COCTABIISAECT CHCTEMa
OMOJOTUYECKUX  3HAHWUW, TOJYYEHHBIX TMPU  HU3YyYEHUH OOYyHAIOUIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3J/ieJIOB OMOJIOTMU HAa YPOBHE OCHOBHOI'O
obmiero o6pazoBanusi, B 10-11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BUTHE. Tak,
paciiupeHbl U yriayOjeHbl OWOJIOTUYECKHE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me dYesoBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOXXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI UIS MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HWHTETparus OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJIYYECHHBIMU OOYYArOIIMMHUCA TNPU H3YUECHHUU
bu3uKU, XUMHH, reorpadru 1 MaTEMATHKH.

Ctpykrypa mporpaMmbl 1o yueOHOMy mpeametry '"buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIII ¥ JBOJIIOIMOHHBIA MOAXOAbl K HM3YYEHHIO OHOJOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpPraHU3allid, SBOJIIOIIMA OPTraHUYeCKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJIOTMYECKOro pa3zHooOpa3us minaHeTel. Tak, B 10 kiacce
U3YyYaloTCd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OHOJOTHMH, SMOPHOJIOTUU U
OMOJIOTUN PAa3BUTHS, TEHETUKU U CEIEKUIUU, OMOTEXHOJIOTMM U CHUHTETUYECKON
OMONIOTHY, AKTyaIM3UPYIOTCS 3HAaHWUS OOydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usuosoruu uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4eHHUE, OCHOBBI KOJIOTHUHU U yueHue o ouocdepe.

VYyebnsiii npeamer  «buonorus» mpuszBaH  00ecneuydTb  OCBOEHHUE
o0Oy4aromuMucss OMOJIOTMYECKUX TEOpUl U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUIL,
JIekKaAMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJIALHUH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIeIOBAHUSX B OUOJIOTUY, MIPUKIIAHBIX ACTIEKTaX OMOJIOrMYecKuX 3HaHu. J{is
pa3BUTUS M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOrMH Hapsay co
3HAYUTENbHBIM O0BEMOM TEOPETUUYECKOTO0 MaTepuaia B COACPKAaHUHU MPOTPaMMbI
1o OMOJIOTHH TPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM WHOW oOnacTh OWOJNOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
yU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHIECKIX U IKOJIOTUIECKUX MPOOIIEeM.



Lenb n3yuenus yueOnoro npeamera «buonorus» Ha yriyOIéHHOM YpOBHE —
OBJIaJicHUEe  OOy4YaloIUMHUCS 3HAHUAMH O  CTPYKTYPHO-(YHKIIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pAa3HOTO paHra W NOpUOOpeTeHHuEe YyMEHUH
UCIIONIb30BaTh TH 3HaHUA B ()OPMUPOBAHMM MHTEpECa K OMpPEeNIEHHON obiacTu
po(heCcCHOHANFHOM ACSITEFHOCTH, CBSI3aHHOW C OWOJIOTHMEH, WM K BHIOODPY
y4e0HOTO 3aBEACHUS IS MIPOIOJDKEHUS OMOJIOTHIECKOTO 00Opa30BaHuUs.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yrIyOJIEHHOM YPOBHE 00ECTIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYAIOMIMMHUCS CUCTEMBbl OMOIOTUYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSIX, KOHIICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABJISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MUPA; O
CTPOCHHH, MHOTOOOpa3sMM M OCOOCHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KIJIETKa,
OpraHu3M, MOMYJIAIUS, BUJ, OMOTE€OLICeHO3, Orocdepa); 0 BEIAAIOMIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIICOBAHUAX B OMOJIOTHH;

O3HAaKOMJICHHE OO0Yy4arouMxcs C METOAAMM TMO3HAHHUS >KUBOM TMPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOTHUH, SMOPHUONOTMM W OHOJOTHH pa3BUTHUSA, TE€HETUKH U
CCJICKINH, OWOTEXHOJIIOTUM ¢ CHHTETUYCCKOW OHONOTHH, TalCOHTOJIOTHH,
DKOJIOTUM);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
ucclenoBaHuii B Jabopatopud W B mpuponae (HaOIoneHHWe, WU3MEpeHHue,
HKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJIcHUEe OOYYAIOIIMMHUCA YMEHUSMHU: CaMOCTOSITEIbHO  HAaXOIUTh,
aHAJIM3UPOBATh W HCIIOJH30BATh OMOJOTHYECKYI0O WH(MOPMAIIMIO; TOJIB30BaTHCS
OMONOTHYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTAaHABIMBATh CBA3b MEKIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMHYECKHUMU H  SKOJOTHYECKHUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHMBATH IOCJIEICTBUS CBOCH AESITENBHOCTH IO
OTHOIIICHUIO K OKPYXAloIIe NPUPOJHOU cpene, COOCTBEHHOMY 3I0pPOBBIO U
3IOPOBBI0  OKPYXKAIOMIMX JIIOJeH; OOOCHOBBIBAaTH H  COOMIOAATh  MEpPHI
npo(UIaKTUKA MHPEKIMOHHBIX 3a00JIeBaHUMN, MpaBuia MOBEACHUA B MPUPOJE U
oOecrnieueHrs 0€30MacCHOCTH COOCTBEHHOM KU3HEACSTEIFHOCTH B UPE3BbIYalHbIX
CUTyallUsIX TNPUPOAHOIO W  TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh
COBpEMEHHBIC HAYYHBIC OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y 00YYaIOMINXCSI MHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IPOIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHOJIOTMH, pEHIaeMbIMU €10 MpoOiieMaMu, METOI0JIOTHEN
OMOJIOTHYECKOTO UCCIIeTIOBaHMUS, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAaHHM, PEIICHUs] OMOJOTMYECKUX 3a/1a4, MOACINPOBAHNS OMOJOTHIECKIX
00BEKTOB U MPOIECCOB;



BOCIHUTAaHHUE y 00YyYaIOMIMXCsl [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJE B
LIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBICHUAM; (DOPMHUPOBAHHE IKOJIOTUIECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIEeH KyJbTYpbl TMOBEACHHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAIILHOM
IPUPOJIOTIONIB30BaHUHN (COOMIOZCHHE MpaBWJI TOBEICHUS B MPUPOJE, OXpaHbl
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS
OKpyXarolmux Jiojaer  (cobmoaeHus wmep MNpoduiIaKTUKH — 3a00JIEBaHUM,
obOecrieueHrne OE30MAaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOIEHHOTO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUN U YMEHHH B MOBCEAHEBHON KHU3HU;

CO3JaHME  YCIOBUM  JJI1  OCO3HAHHOTO  BBIOOpa  OOYYarOIMIMMHCS
WHIUBUTYyaJIbHON o0pa3oBarenbHON TPaeKTOPUH, CIocoOCTBYIOLIEH
nocyieayonemMy npoecCHOHaTbHOMY CaMOOINPEIEICHUI0, B COOTBETCTBUHM C
UH/IMBHUIYyaIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO1ee 4nMca0 4acoB, OTBEICHHBIX HA U3y4YeHHE OMOJIOTHUH Ha YTiayOJIeHHOM
ypOBHE cpemHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B HeJeIo).

OT60p opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS ¢ Y4E€TOM CHEIU(PUKUA €ro COAEep aHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHMA B OpraHU3alUsAX CPEIHEro
po¢heCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYEHUN OHMOJIOTUU Ha YyrayOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJICHHUE JTA0OpPATOPHBIX M MpakTUdyeckux padot. Takxke ydactue
00y4aromuxcsi B BBIOJHEHUU MPOEKTHBIX M y4eOHO-HCCIEeNOBATEIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSIeTCd  y4YUTEJIeM Ha OCHOBE  HMEIOLIUXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.

COJAEPXKXAHUE OBYUYEHUA
10 KJTACC

CopepskaHue TPOTPaMMBbl, BBIIETICHHOE KYPCUBOM, HE BXOIWUT B TPOBEPKY
rocyiapcTBeHHOM utoropoit arrectanuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHass OMOJIOTHsI — KOMIUIEKCHasl Hayka. Kpatkas uctopusi pa3BUTHSA
Owonornu.  buonormdyeckue HAyKM M HM3ydyaeMble  MMH  MPOOJIEMBI.
OdyHIaMeHTaNbHbIC, TPUKIAAHBIC W TOWCKOBBIC HAyYHBIE WCCICAOBAaHUS B
OHOJIOTHUH.



3HaueHue OMOJOTUU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, cBsizanHpie ¢ Ouonorueid. 3HaueHue OHOJOTHUH B
IIPAKTUYECKOM JIESATEIBbHOCTM YEJIOBEKA: MEIWIMHE, CEJIbCKOM XO35MCTBE,
MIPOMBILJIEHHOCTH, OXPAHE NPUPOIBI.

JdeMoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun,
V. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, . 1. Meunukos, H.
. Baunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsi3b OMOJIOTMM C JIPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yYeHHUE

Xusbie cuctembl Kak mOpeaMeT uzydeHus Ouonoruu. CBOWCTBAa >KMBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTb M IIEJIOCTHOCTb,
CJIOKHOCTb M YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHH OpraHu3anuy KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISALIMOHHO-BUIOBOM, 9KOCUCTEMHBIM
(buoreonenotuueckuit), Omocdepubiit. Ilporecchl, MPOUCXOIAIINE B >KHUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (opma CyIIeCTBOBaHUSA
Marepun. Hayku, nzyyaromue KMBbIE€ CUCTEMBI HA PA3HBIX YPOBHAX OpraHU3alUU.

N3ydenue xuBbIXx cucTeM. Metoasl Ouonornyeckoil Hayku. Habmionenue,
U3MEPEHUE, SKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanu3. [lIoHsaTHE 0 3aBUCUMON U
He3aBUCUMOM mnepeMeHHou. [lmaHupoBanme »skcnepumenTa. I[locraHoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux maHHbIX. OIEHKAa OCTOBEPHOCTH MOJTYYECHHBIX
pe3ynpTaroB. IlpUumHBI HCKaKeHUS pPeE3ylbTaTOB »JKcnepuMmeHTa. IloHsAtne
CTaTUCTHYECKOTO TECTA.

JdeMoHcTpanuu

Tabmumst u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HW», «buonoruueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpPraHU3ALMHU KUBOU
npuponib», «CTpoeHHE >KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeYecKoro opranusmay, «buoreonenos», «buocdepay, «Metombl
W3YUYECHHUS )KUBOM ITPUPOJIBI».

O6opynoBanme:  jmaboparopHoe  OOOpyJOBaHWE  JUII  IMPOBEIACHHS
HaOJI0/IEHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KiieTku



Knetka — CTpyKTypHO-QYHKIMOHANbHAS enWHUIA KUBoro. Mcropus
otkpbITHs KieTku. PadoTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBans,
M. Ilneiigen, P. BupxoB). OCHOBHBIE IOJIOXKEHUS COBPEMEHHON KIIETOYHOU
TEOPHH.

MeToapl  MOJIEKYJISIpHOM M KIETOYHOW  OMOJOTMM:  MHKPOCKOIIMS,
xpomatorpadusi, 37meKTpodope3, MeToJ MEUEHBIX aToMOB, AU(QepeHInaTbHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. H3yuenue ¢huxcuposanmvix
Kaemox. DIEKTPOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyyerue Kiemox.

JdeMoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIsann, M. lllnennen, P. Bupxos, K. M.
boap.

Tabnuup!l 1 cxembl: «CBETOBOM MUKPOCKOI», «JIEKTPOHHBIM MUKPOCKOI,
«HMcTopus pa3BUTHS METOJOB MUKPOCKOIIUIY.

OOopynioBaHHE: CBETOBOM MHMKPOCKON, MHKpPOIpENapaTbl PpPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHne MeETOAOB KJIETOYHOH Ouonoruu
(xpomartorpadus, amektpodopes, auddepeHmanbHoe IeHTPUYTrupoBaHUE,
[TLIP)».

Tema 4. XumMmuueckasi Opranu3anus KJIeTKH

XHWMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bonma m e€ ponp Kak pacTBOpPUTENS, PEAareHTa, y4acTHEe B CTPYKTYpPUPOBAaHUU
KJIETKH, TEIUIOperyssiuud. MuHepajlbHble BEIIECTBA KJIETKH, UX OHOIOruyeckas
poJib. POJIb KATHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BelleCTBAa KIETKH. buosornueckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OeiakoBoi Monekysbl. [lepBuunas
CTpyKTypa Oe€ika, NeNnTUAHas CBA3b. BTopuuHas, TpeTuyHas, 4eTBEpTUYHAs
cTpykTypbl. JleHatypanus. CpolictBa OenkoB. Kiaccuduxanus — Oeskos.
buonoruueckue pynkuun 6enkoB. [lpuonsi.

VYrneBoabl. MOHOCaxapubl, TUCAXapyabl, OJIMTOCAXAPUIbI U MOJTHCAXAPUIBL.
OOmuit  mnaH CcTpoeHuss ©  (UBHKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
bronornueckue QyHKIUU YIIIEBOJOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMcTBa. Kitaccudukanys TUnuaoB.
Tpurnmuuepunasl, ¢ochonunuasl, BOCKH, cTepouabl. buomormyeckue QyHKIUU
munuaoB. OO1ue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO03aMBIKAHMIO, TIOJYIIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CrTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotuapl. Ilpunnun kommiementapHoctu. [IpaBuno UYapradda. Crpykrypa



JIHK — nBoiinas cnmpans. Mectonaxoxaenne u ononorndeckue Gpynkiuu JJTHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmosekyiabl AT®. Makposprudyeckue cBsi3u B MoJekyine ATO.
buonorunueckue gpynkunn ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [pyeue mykneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKy, NPOMeoMUKU.

CrtpykTypHas OuoJyiorusi: OMOXUMUYECKHE U Ono(U3nYecKue MCCIeTOBaAHMS
cocTaBa M TPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJeKyn. MooenuposaHnue
CMPYKmMypsl U QYHKYUL OUOMONIEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
opeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOIEH.

Tabmunpr u cxemsl: «llepuognueckas TabnHIIa XUMUYECKHX 3JIEMEHTOBY,
«CTtpoeHne MoJeKynsl BOJb», «BemectBa B coctaBe opraHusmoBy, «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHuEe MOJEKYI
yrieBooB», «CTpoeHre MOJIeKyn JMnuaoBy», «HyKIEeMHOBbIE KHUCIOTBD»,
«Ctpoenne Monekyibl ATO».

ObopynoBaHue: XUMHYECKast IOCy1a U 000pyI0BaHHE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C MTOMOIILI0O KAYECTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lccrmemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHHU3MOB.

Tema S. CTpoenue u QyHKIMH KJICTKH

Tumbl KIETOK: JyKapuoTHYecKas M mpokapuornueckas. CTpyKTypHO-
(GyHKIHMOHAJIBHBIE 00pa30BaHUs KJIETKH.

CtpoeHre MpOoKapruoOTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii 1 apxei.
Oco0OeHHOCTH CTpOEHUs TeTepoTpOPHON U aBTOTPOPHOM MPOKAPHOTHUECKHUX
KJIETOK. MeCTO U pojib MPOKapUOT B OMOIIEHO3AX.

CrpoeHnue U (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHUYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB uepe3 IIa3MaTHUYECKYI0 MEMOpaHy: MacCHUBHBIN
(muddysus, obneru€éunas auddys3us), aKTUBHBINA (NIEPBUYHBIA U BTOPUYHBIN
aKTUBHBIN TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGorta Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuros3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIIMU KJIETOYHON CTEHKU PacTeHHi, rprOoB.



[Huronna3sma. [{urozomns. [utockener. JIBuxkenne nuromniazMbl. OpraHou bl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWUIBl KIETKU: SHAOIJIa3MaTHYecKas CeTb
(OIIC), anmmapat I'ompmku, JTU30COMBI, UX CTpoeHHE M (YHKIUHU. B3anmocBs3b
OJIHOMEMOpaHHBIX OPraHouJ0B KiIeTKu. CTpoeHue rpaHyJsipHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. CuHTe3 pacTBOpuMbIX OeikoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHyfsipHBIA)  SHAOIUIA3MATHYECKUN
petuxkynym. CekperopHas QpyHkius anmnapata ['onbmxu. Moodugurkayus denxos 6
annapame [ onvoxcu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosin pacTuTenbHbIX KIeTOK. Kiterounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABI  KIETKW:  MHTOXOHAPWUM,  ILJIACTHJBIL.
IIpoucxooicoenue mumoxonopuii u naiacmud. Cumodbuocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApPWUN ® TuiacTuia. llepBudHsble,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  AYKApHOT.
XJIOpOIIACThI, XPOMOTILIACTBI, JIEMKOIIJIACTHI BBICIIIUX PACTECHUM.

HememOpannbie opranouasl kietkn CTpoeHne W GyHKIMH HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombi. Ilpomeosicymounvie Quramenmol.
MuxkpoduiiaMeHTbl. Axkmunogvle Mukpoghuiamermyl. MBpIIEUHBIE  KJIETKH.
AKxmuHosble KOMNOHeHmMbl HeMbluleunblx Kiemox. MukpoTpyoouku. Kierounbii
ueHtp. CrpoeHwe U JBWKEHHUE JKTYTUKOB U peCHUYEK. MUKpOTpyOOUKU
nuTorasMel. LleHtpuons. benku, accoyuuposanmvle ¢ MUKpODUIAMEHMAMU U
muxpompyboukamu. Momophule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Mma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHbiii OeNKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PAaCHOJIOKEHUE
XpOMOCOM B HUHTeppa3HOM siipe. JIdyxpomamur u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /luHamuka s0epHou 000104Ku 6 mumosze. Aloepmulil
Mpancnopm.

Kiierounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

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

Tabmuubr u cxembl: «CTpoeHHE 3YKapUOTHYECKOW KIeTKm», «CTtpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUNY», «A1po», «CTpoeHne NPOKapUOTHUYECKON KIIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPONpEenapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIPETapaThl OaKTEPHATBHBIX KIETOK.

JlabopaTtopnass paOora «l3ydyeHue CTpOEHHS KIETOK PpPa3IUYHBIX
OpPraHU3MOB.

IIpakTueckasi padora «/3yyeHue CBOMCTB KJIETOUHOH MeMOpaHbD».



JlabopatopHass paGora «JVccnenoBanue minazMonM3a M JIEIJIA3MOJIM3a B
pPaCTUTENBHBIX KIETKaX.

IIpakTnyeckass  padora  «/3ydyeHne  ABWKEHUS  LUTOIIA3Mbl B
PaCTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB 1 MpeBpPallleHUE YIHEPTHH B KJIETKe

AcCCUMUIISILIASL ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPO(GHBIN W TeTepPOTPOHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
npoueccax. OHepreruueckoe oOecredeHue KieTku: mnpespamieHue ATD B
oOMeHHBIX mpoueccax. @DepMEHTATUBHBIA XapakKTep pPEAKLUl KIETOYHOIO
meTtabonusma. DEpMEHThl, MX CTPOEHHME, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otanuusa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. bemnku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (EepPMEHTATUBHBIX
peakuuil OT pa3IUyYHbIX (PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMYecKux BemecTB B KieTke. dortocuHTes.
Anoxcueennviti u okcueeHHblli omocunmes y baxmepui. Ceemocodbuparowjue
nuUeMeHmbvl U NUSMEHMbl PeakyuoHHo2o yeumpa. Poiab XJIOpoIacToB B IpoLecce
¢dorocunTeza. CretoBasi u TeMHOBast (aszbl. Pomoovixanue, Cz., Cs. u CAM-munul
gdomocunmesa. 1lpoaykTUBHOCTh (oTOCHHTE3a. BiusiHue pa3nuyHbiX (hakTOpoB
Ha CKOpPOCTh (pOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuupyomue OaKTepuu, Kene300aKTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OaxkTepuu. 3HaYEHHE XEMOCHUHTE3A.

AHaspoOHble OpraHu3Mmbl. Buabl Oposkenus. IlpomykTel OpoxeHMs M UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYyAUTEH OOJIC3HEN.

AnpobHbie OpPTaHHU3MBI. Oransl DYHEPTETUYECKOTO oOMeHa.
[TonroroBuTenbHbIN Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIEHUE TIIFOKO3BI.

buonornueckoe okuciaeHue, WK KIETOYHOE JibIXaHue. Poib MUTOXOHIpHIL B
nporeccax ouonoruueckoro okucienud. Luknuueckue peakuuu. OKUCIUTEIHLHOE
dochopmiupoBanue. Iuepeus membpanHo2o epaduenma npomonos. Cunmes
AT®D: paboma npomouuou ATD-cunmaszwi. [lpemmyiecTBa a’poOHOTO IMyTH
oOMeHa BellecTB nepes aHadpoOHBIM. Dh(HEKTUBHOCTH YHEPTETUIECKOT0 OOMEHa.

JdeMoHcTpauuu

[Toptpetsr: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyenn, I'. A. 3aBap3uH.

Tabnuup! u cxeMbl: «@OTOCUHTE3», «DHEPreTUUECKUil oOMen», «bruocrunTes
oenka», «CtpoeHne pepMeHTa», « XeMOCHUHTES).

O0opynoBaHue: CBETOBOM MUKPOCKOI, O0OpYIOBaHUE JI NMPUTOTOBIECHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.



JlaGopaTtopnass pabGora «/I3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajla3bl).

JlaGopaTtopnas pa6ora «V3yueHne (¢EepMEHTATUBHOTO pPAaCILEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue 1iporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE POTIECCOB OPOKECHHUSI M TIBIXAHUSI.

Tema 7. HacaencrBennasi uHGopManus U peajn3anus eé B KJIeTKe

Peakunn mMarpuuHoro cuHtesa. [IpMHIMIN KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW MHGopManuu. ['eHeTuuecKui
KOJ, ero cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocunTtese Genka.
VYcnoBusa OumocunTeza Oenka. KoaupoBanue amMuHOKUCIOT. Ponbp pubocom B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3alus reHoMa y
MIPOKApUOT U 3YKapHOT. Peryisinus akTUBHOCTM T€HOB Yy NHpOKapuoT. ['mmortesa
onepoHa (®. XKakob, K. Mano). Moznexynsapusie mexanusmvl IKCNPECCUl 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsuus oOMEHHbBIX
IPOLIECCOB B KJeTKe. KileTOuHbIN roMeocTas.

Bupycsl — HekieTounbie (OpMbI )KM3HU U 00JIMraTHbIe napa3utbl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpammuas mpanckpunyus, peeepmasa, UHmezpasd.

Bupycuble 3aboneBanus yenoBeka, kuBOTHBIX, pactenuid. CITU/, COVID-
19, conmanbHbIe U METUIIMHCKUE MMPOOJIEMBI.

Buoungopmamuxa: unmeepayusi u ananuz 6orvuux maccusos («bigdatar)
CMpPYKMypHuIX Ouonocudeckux oannvlx. Hanomexnonoeuu 6 ouonozuu u meouyume.
Ipoepammupyemvie pynkyuu 6enrxos. Cnocobvl 00cmagKu 1eKapcms.

JdemoHcTpanumn

[Toptpetsl: H. K. Konbuos, /. Y. IBaHOBCKUI.

Tabnuiel U cxembl: «buocuHTes Oenkay», «I'eHeTudeckuii Koy, «Bupyce»,
«baxTepuodarmy.

IIpakTnyeckas padora «Co3nanrue MOJEIN BUPyCay.

Tema 8. ’/Ku3HeHHBbIH HUKJI KJICTKH

Knerounsli 1uki, ero mnepuoabl M peryisiuusa. HMurepdaza u  MuUTO3.
Oco0OeHHOCTH TMpoIlecCOB, MpOTEKarMMX B uHTepdaze. [loaroroBka KIeTKH K



nenenuto.  IIpecunrtetnyeckuii  (MOCTMUTOTHUYECKUW), CUHTETUYECKUH U
MOCTCUHTETHYECKHM (IPEMUTOTHUECKUI) TEpUObl HHTEP(A3bI.

Marpnunbsii cunre3 JIHK — perumkanms. Ilpunnunsr penmmkanun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATHBHBIM  CHHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm pernukanun JTHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TenoMepasa. XPOMOCOMHBIM HaOOp KIETKM — KapHOTull. JIUIiouaHblii u
rarionHblii  HaOopel XxpoMocoM. ['omonoruuynsie Xpomocombl. [lonoBbie
XPOMOCOMBL.

Henenne xmerkm — wmuto3. Craguy MHTO3a M MPOUCXOIAIIME B HHUX
nporeccel. Tunel muto3a. KapuoknHes u nuToknHe3. buosiormdueckoe 3HayeHuUe
MHTO34.

Perynsauns mutotmueckoro nmkna kietku. [Iporpammupyemas kierodHas
rubesb — arnomnTos.

Knerounoe sapo, XpoMocombl, (PyHKIIMOHANbHAs TE€HOMUKA. Mexanusmuol
npoaugepayuu, oug@epenyuposku, cmaperus u euberu rkiemok. «lL{ugposas
Ka1emKa» — ououngopmamuyeckue mooenu QYHKYUOHUpOBaHUsl KIemKU.

JdemoHcTpanumn

Tabmuubl 1 cxembl: «KU3HEHHBIM LUK KIETKW», «Murtos», «CrpoeHue
xpomocom», «Pemnukarusa JJTHK».

OOopyoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KIETKax
KOpEIIKa JIyKay.

JlabopaTtopnass  pabora  «/3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENapaTaxy.

JlabopaTtopuasi padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIpEIapaTax ).

Tema 9. CTpoeHue u GyHKUHMH OPraHU3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOGHHMSI W JKU3HENEATEIbHOCTH  OJHOKJIETOUHBIX
oprauu3moB. baktepun, apxeu, OJHOKJIETOYHbIE TpPHObI, OJHOKJIETOYHBIC
BOJOPOCIH, APyrue NpoTUCThl. KOJIOHNAIBHBIE OPTaHU3MBI.

B3anMoCBsI3p 4YAaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opraHoB. Opranu3M Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, TMPOBOJMAIIAs, OCHOBHAs, MexaHHueckas. OCOOEHHOCTH CTpPOCHHS,
GyHKIUN 1 pacroyoKeHHs TKaHEeH B OpraHax pacTeHUM.

TkaHu KMBOTHBIX M 4€NOBEKA. THIMBI KUBOTHBIX TKAHEW: SMUTEJIHAJIbHAS,
COEIMHUTEINbHAS, MbllleuHas, HepBHass. OCOOEHHOCTH CTpoeHMs, (DYHKIMN U
PACIIOJIOKEHUS TKAHEN B OPraHax KUBOTHBIX M YEJIOBEKA.



Opranbl. BerertaTuBHblE M T€HEpaTHBHbIE OpraHbl pacteHuil. Oprasel U
CHCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBEKa. DYHKIIMY OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOUYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PECHUYHOE. J[BH)KEHHWE MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHble MbIIIIBI U UX padoTa.

[Iuranne opranusmoB. llorynomeHue BOABI, YIVIEKHCIOrO rasa H
MHUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue KMBOTHBIX. BHyTpumnosioctHOe U
BHYTPHMKJIETOYHOE MNHILeBapeHnue. I[IlnTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
MUIIECBAPUTENBHOIO TpakTa. llumeBapurenbHble Kenesbl. [lnineBapuTenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanne pactenuid. Jlprxanue sxuBoTHBIX. J(uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIeTKH. KoxHoe npixanue. /lpixaTenbHas NOBEPXHOCTD.
XKabepHoe u néroynoe npixanue. J[pixaHre MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLIUOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KMBOTHBIX.
JpixarenbHass cuUCTEMA YeNOBEKa. MeEXaHW3M BEHTWIALUU JIETKUX Yy NOTUL U
MIIeKonuTaomuX. Perymsmus npixanus. JlprxareabHble 00BbEMBIL.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpOBEHOCHass cucteMa u €€ Oprassl.
KpoBeHocHasi cucTteMa IMO3BOHOYHBIX JKMBOTHbIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpauieHusi. IBOJIOIMOHHBIC
YCIIOKHEHHUSI CTPOCHUSI KPOBEHOCHON CHUCTEMBI MMO3BOHOYHBIX KUBOTHBIX. Paborta
cepana U e€ peryisanus.

Beigenenue y opranu3MoB. Beimenenue y pacrteHui. Beigenenue y
KUBOTHbIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. @OuiupTpanus,
CEKpelusi 1 0OpaTHOE BCACHIBAHUE KAaK MEXaHU3MbI paOOThI OPTraHOB BBIJCICHUS.
CBs13b MMOJOCTH TEJIa C KPOBEHOCHOM U BBIACIHUTENBHON cucTemMaMu. Boijenenue y
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHue u (yHKIIMOHUPOBAHHE
HedpoHa. OOpazoBaHrE MOYH Y YEJIOBEKA.

3ammTa y OpPraHuM3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuil M LUCTHl MPOCTEUIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3a1UThl. DUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX HPOU3BOIHBIE.
3amura opranu3zMa oT Oojne3Heil. MimmyHHas cucrtema uenoBeka. Kiierounsiii u
I'YMOpaJbHBIH HUMMYHHUTET. BpoXIEHHBIN W TPUOOPETEHHBIM creruduuecKui
UMMYHUTET. TeopHs KIOHaIbHO-celeKTuBHOro ummynurera (I1. Opmux, @. M.



bepuer, C. Tonerasa). BocnasintenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIE€BaHUM.

Paznpaxumocte W perymsauumsa y  OopraHu3moB. Pasmpaxummocts y
OJIHOKJICTOYHBIX OpraHu3MoB. Takcuchl. Pa3npaxuMocTe U peryisauus Yy
pacteHuil. PocToBeie BelecTBa U UX 3HaYCHUE.

HepBuast cucrema u pednexkrtopHas perynsuus y KUBOTHbIX. HepsHas
cucTeMa M €€ OTHEsbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y XKUBOTHbIX. OT/A€NBl TOJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduekc u
pednexTopHas ayra. be3ycnoBHbIE U YCIOBHBIE PE(IIEKCHI.

['yMopasibHast perysisinys U 3HIOKPUHHAS CHCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl OSHOOKPMHHONM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHOOKPUHHON cucteM. [unortanamo-runodu3zapHas
cucrema.

JdeMoHcTpanuu

[Toptpert: U. I1. I1aBnos.

Tabmupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bojopociny, «baktepumn», «lIpocreiimume», «OpraHbl IIBETKOBBIX PpPACTCHUIN,
«CucreMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «TkaHu pacreHui», «KopHeBble cucrembl», «CTpoeHue ctelms»,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET 4eIoBEKa»,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «J/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxka», «Msplmeynas — cucremay,
«BpienurenbHas cHCTEMa», «OHIOKpUHHAsA cucTeMay, «CTpOeHHEe MBIIIIBDY,
«MUmmynurer»,  «KumeunonosoctHele», «CxeMa  IUTaHUA  PACTCHHI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOoeHHE THIPBDY,
«CtpoeHne mnaHapun», «BHyTpeHHee cTpoeHue N0XKIeBoro 4epBs», «HepBHas
cuctema poeio», «HepBHas cucrema sarymkm», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIIeKOTIUTaOIUX», «HepBHas cucrema uenoBekay, «Peduexcy.

OOopynoBaHHE: CBETOBOM MHUKPOCKOI, MHKPOIpPENapaThl OJHOKIETOYHBIX
OPraHn3MOB, MHKpPOINpENaparsl TKAHEH, PAKOBHHBI MOJUIFOCKOB, KOJUICKLUN
HACEKOMBIX, UIJIOKOKHX, KUBBIE AK3EMIUIIPbl KOMHATHBIX PAaCTEHUM, repodapuu
pacTeHUN pas3HbIX OTACJIOB, BIIAXKHBIC IIpenaparbl KUBOTHBIX, CKEJICTBI
MO3BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyoBaHueE AJIs AEMOHCTPALMY TOYBEHHOTO M BO3AYIIHOTO TUTAHUS PACTCHHIA,
pacuieruieHus Kpaxmaiia U OeJIKOB Moj AecTBUEM (HepMEHTOB, 000pYyI0BaHUE JIs
JEMOHCTPALUK OIBITOB 10 U3MEPEHUIO KU3HECHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIEIIN TOJIOBHOIO MO3Ta Pa3JIN4HbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.



JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3ydeHue opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOKEHHS OpraHuM3MoB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXKEHHUS: MOYKOBAHME,  CIOPYJISLUSA,
¢dparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KIeTKH, Wau rametbl. Meiio3. Craauu
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
M€i03a M II0JOBOro Ipouecca. MelWo3 M €ro MecTo B JKU3HEHHOM LMKIIE
OpPraHU3MOB.

[IpenzapoasimieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JI0BBIE KEIe3bl.
OOpazoBanue 1 pa3BUTHE MOJOBHIX KJIeToK. Cnepmarorenes u oorene3. CTpoeHune
MTOJIOBBIX KIJIETOK.

OmnogoTBOpeHHEe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObI
OIUIOAOTBOPEHUS: Hapy)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOEe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTHs — HayKa
0 Pa3BUTHH OPraHU3MOB. Mopghozenes — 00na u3 2naéHbIX NPobaIeM IMOPUOTIO2UL.
Konyenyuss mopgocenos u mooenu mopgoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenue. Tumbl  apoOsieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKONMUTAIONMUX. 3apOJIBIIICBbIC JIMCTKU
(racTpynsinus). 3akiajKa OpraHOB U TKaHEW U3 3apOoJbIIIEBbIX JUCTKOB. B3anMuoe
BIIMSIHUE YacTed pa3BUBAIOLICTOCS 3apojbliia (dMOpHUOHANbHAS HWHIYKIIHS).
3akyagka IUIaHA CTPOCHUS JKMBOTHOTO KAaK  PE3YyJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha >MOpPHOHAIBHOE PAa3BUTHE PaA3ITUYHBIX
(bakTOpOB OKpYKAIOIIEH CPeIbl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bBHOJIOTMYECKOE 3HAYE€HHE MPSMOr0 W HEMPSIMOTO
pPa3BUTHUS, UX PACIPOCTpAHEHUE B MpPUpOAE. THUIBI pocTa >KUBOTHBIX. DaKTOPHI
PETYISIUN POCTA JKUBOTHBIX U YesioBeka. CTaguu MoCTIMOPUOHATHLHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeKa. [leprnoapl oHTOreHEe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

Pasmuoxenune u passutue pactenuil. ['amerodut m crnopodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. OOpa3oBaHue cmop B Mporecce Menosa.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE U PAa3BUTHE PACTUTENbHBIX
opraHu3MoB. /[BoiiHOe OIIOAOTBOPEHHUE Y LIBETKOBBIX pacTteHuidl. OOpa3zoBaHue U
pPa3BUTHE CEMEHHU.

MexaHu3MBbl PETYJISILIMM OHTOTE€HE3a Y PACTEHHUM U )KUBOTHBIX.



JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. HInemas.

Tabmuubr u cxeMmbl: «BereratuBHoe pasMHOXkeHUE», «Tumbsl Oecrosoro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE HSBIIICHBD,
«Pa3MHOXeHue Tuapby, «Menosy, «XpoMocomely, «l'amerorenes», «CTpoeHue
SIMIEKIIETKH U crepMaro3oniay, «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3BuTe JIATYWIKW», «J|BOMHOE OIUIOJIOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHne CeMsH OJHOJOJbHBIX U JBYJIOJbHBIX pacTEHHI», «KU3HEHHBIN UK
MOPCKOW  KamycTb», <« KU3HEHHBIM IUKI MXa», <« KU3HEHHBIM  IUKI
ManoOPOTHHUKAY, « KU3HEHHBIN ITUKIT COCHBIY.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEpPMATO30MUI0B, MOJENb «LIMKII pa3BUTHS JIATYLIKH.

JlabopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpErapaTax.

IIpakTnyeckass padora «BbIsBIEHHE MPU3HAKOB CXOJCTBA 3apOAbIILIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHIUX
pacTEeHU.

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr I
Menpens, I'. ne ®@puza, T. Moprana. Poinp OT€UECTBEHHBIX YUYEHBIX B PAa3BUTUHU
renetuku. Paboter H. K. Konbuioa, H. 1. Basusnora, A. H. benozepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE€ T€HETUYECKUE MOHITUSL U CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBbIE TE€HbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsI JIMHUSL, THOPHUIbI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE =~ METOJbI ~ TEHETUKH: THOPUIOJOTUYECKUM,  IUTOJIOTHYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibt 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX
HUCCIIEI0OBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH



Momnorubpunnoe ckpemmBanue. llepBblii 3akoH MeHaenss — 3aKOH
ennHooOpa3ust THOpua0B nepBoro nokojeHus. [lpasuno nomuaupoBanus. Bropoi
3aKOH MeHnens — 3aKOH paclleIuIeHus NPU3HAKOB. lluTonormueckue OCHOBBI
MOHOTMOPHUIHOIO CKpEIMBaHus. | UI10Te3a YNCTOTHI TaMeT.

AHanmusupyroniee ckpenBanue. 1IpoMexyTOUHbI XapakTep HAclIeJOBaHU.
Pacmienyienne npu3HakoB NpU HETIOJIHOM JOMUHHUPOBAHHH.

JurubpunHoe ckpeuBanue. Tpetnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HaclleJOBaHUsl ~ Npu3HakoB.  llurosornyeckne  OCHOBBI  JUTHMOPUAHOIO
CKpELIMBaHU.

CuernuieHHoe HacienoBaHue npusHakoB. Pabotsel T. Moprana. CuemneHHoe
HACJICJOBAaHUE T'€HOB, HApYLICHUE CLEIUIEHUS MEXIAy IeHaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M ONpEIEIeHUs 10J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporameTHsld moJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMOCcOoM. HacnenoBaHne Npru3HaKkoB, CLENJIEHHBIX C IT0JIOM.

['enoTun kak nenocTHas cucrema. Ilnenorponns — MHOKECTBEHHOE AEHUCTBHE
reHa. MHOXECTBEHHBIM aJIeau3M. B3auMOIelcTBUE HEAUIEIbHBIX T'€HOB.
Kommnementapaocts. Onucras. [Toamumepus.

['eHETMYECKUI KOHTPOJIb PAa3BUTUSA PACTCHMM, XMBOTHBIX M YEJIOBEKA, a
TakKe (U3MOJOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTUBHBIX (YHKIIHIL.
['eHeTnueckre MEXaHU3Mbl CUMOMOI€HE3a, MEXaHU3MbI B3aUMOJICHCTBHS «XO35UH
— Mapas3uT» U «XO35IMH — MHUKpOOMOM». ['€HeTMdecKue acleKTbl KOHTPOJIS H
W3MEHEHUs HaCJIEICTBEHHONW NH(OPMALIMU B IIOKOJEHUSIX KJIETOK U OpTaHU3MOB.

JdeMoHcTpauuu

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

Tabmumpt u cxemsl: «IlepBbiif 1 BTOpo# 3akoHbl Menaens», « Tpetuil 3aKoH
Mengnens», «Ananusupympollee CKpemuBaHue», «HemomHoe nomMuHUpOBaHUEY,
«ClemyieHHOEe HAaclel0BaHUE IPU3HAKOB Yy Apo3o¢uibl», «['eHeTuka mnonay,
«Kapuotun uenoseka», «Kapuotun gpozodpuis», «Kapuorunm mnruumy,
«MHOXECTBEHHBIN aJlJIeIU3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOAENb IS JACMOHCTpPAllMd 3aKOHOB €IMHOOOpas3us
ruOpuOB IMEPBOrO0 MOKOJEHHWS W pacIlEIUIEHWs NPU3HAKOB, MOJAENIb JUIs
JEMOHCTPALIMA 3aKOHA HE3aBUCHUMOIO HACIEAOBAHUS IIPU3HAKOB, MOJEIb IS
JEMOHCTpPAllMM CLEIUICHHOTO HACJIEIOBAHUSA NPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «/Ipozopumnay.

IIpakTnyeckas padora «M3yueHue pe3ynbTaTOB  MOHOTMOPUIHOIO
CKpEIIMUBAHUS Y IPO30(PUIIBD).

IIpakTnyeckas  pabdora  «/3yueHue  pe3ynbTaToB  AUTMOPUIHOTO
CKPEIIUBAHUS Y IPO30(PHIIBD.



Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotMna u cpeasl npu  (popmupoBaHmHM (peHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Busl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBCHHASI.

MonudukanuonHas u3MeH4YMBOCTh. Poib cpeapl B popMUpPOBaAHUU
Moau(duKalMoOHHOM M3MeH4YnBocTH. Hopma peakuuu npusHaka. BapuannoHHBIN
psin u BapuauuonHas kpuBas (B. Horanmncen). CoiicTBa Moau(pUKAMOHHON
U3MEHYUBOCTH.

['eHoTMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bubl reHOTUITMYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAallMOHHAS.

KomOunaTtuBHass M3MEHYMBOCTHb. Meio3 M MOJIOBOM MpOLECC — OCHOBA
KOMOWHATUBHON N3MEHUYMBOCTH. POJTh KOMOMHATUBHON M3MEHUYNBOCTH B CO3/IaHUU
IeHEeTHYECKOr0 pa3HOoOOpas3us B Mpeiesiax OJJHOTO BUA.

MyTauuoHHass W3MEHYMBOCTb. BHAbl MyTaluii: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W  UHAYUUPOBAHHBIE MYyTallMU. SnepHble W
nurTorazMaTuyeckue Myrtanuu. CoMaTUYeCKUe W MOJoBble MyTauuu. [Ipuunnb
BO3HUKHOBEHHsS MyTanud. MyTareHpl W WX BIUMSIHUE HAa OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O MPOLECCA. 3aKOH TOMOJOTHYECKUX pPAIOB B
HacneacTBeHHoM m3meHunBoctH (H.M. BaBwiioB). BHesjiepHas MU3MEHUHMBOCThH U
HACJIEICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, POIb ONUSEHEMUYECKUX dakxmopos 8
Hac1e008aHuu U U3MEeHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JdeMoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumber w  cxembl: «Buasl wm3meHunBoCcTHY, «MonudukannonHas
W3MEHYUBOCTHY, «KomOuHaTuBHas W3MEHYHUBOCTbB, «Merio3y,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00JaeBaHus YeI0BeKa», « Buabl MmyTamuii».

OO6opyoBaHue: >XUBble W TepOapHble IK3EMIUISAPbl KOMHATHBIX PAcTEHUH,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMHA BUIaAMH H3MEHUYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIMMOHHON W3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psina U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y jApo3odunsl  (Ha TOTOBBIX
MHUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas mporpaMma MCCIEHOBaHUS TE€HOMA
4yenoBeka.  MeToapl  M3y4YEHHsT TEHETMKM  YEeJOBEKAa: IEHEAIOrMYECKHM,
OJIM3HEIOBBIH, LHUTOrE€HETUYECKUH, NONYJIALMOHHO-CTaTUCTUYECKU,
MOJIEKYJISIPHO-TEHETUYECKH M. CoBpemeHHOE ONPEAEIEHNE TE€HOTHUIIA!



MTOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[TI[P-ananu3a. HacrnencTtBeHHbie 3a001€BaHUs YeIOBEKa. | €eHHBIE 1 XPOMOCOMHBIC
OONE3HH 4YeloBeKa. boJIe3HM C HacleICTBEHHOM IPEApacioiOKEHHOCTBIO.
3HaYeHUE MEAULMHCKON T€HETUKHU B MPEIOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a00seBaHUN 4YesoBeKa. MeauKo-TeHeTUUeCKoe KOHCYJbTUpoBaHue. CTBOJIOBBIE
KJIeTKU. [loHSATHE «T€HEeTHYEeCKOTO Tpy3a». ITUUECKUE acHEeKThl UCCIEAOBAHUN B
00J1aCTH peIaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTopbl MOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKA K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karoulel cpennl. ['eHeTnueckas
MPEAPACTIOIIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmumpl u cxemsl: «Kapuotun uenoBeka», «MeToIbl U3yYeHUS! TEHETUKU
yesoBekay, «I'eHeTnueckue 3a00JI€BaHMS UETIOBEKAY.

IIpakTnueckas padora «CocTaBICHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenexkunsi OpraHu3sMoB

JlomecTuKanusi W CeJNEKUUs. 3apOKJACHUE CEJEKIMU U JOMECTUKAIUU.
VYuenne H. WM. BaBumoBa o IleHTpax mNOpouCXOXkAEHUS U MHOTO00pa3us
KYyJbTYpPHBIX pacTeHuil. Ponp ceiekuuy B CO3IaHUM COPTOB PACTEHHUM U IOPOJ
#*uBoTHbIX. CopT, mnopoaa, IITaMM. 3aKOH TIOMOJOTMYECKUX pAIOB B
HacleacTBeHHOM wu3MmeHumBoctd H. 1. BaBumoBa, ero 3HadyeHue s
CEJIEKIIHOHHOM paboTHI.

Metoapl cenekimoHHONW paldoThl. MCKYyCCTBEHHBIM OTOOp: MacCOBBIA U
WHJMBUAYaJbHBIN. Ortanbl ~ KOMOUWHALIMOHHOW  CENEKIIHH. HcnbiTanue
npou3BoAMTENIed MO TOTOMCTBY. OTOOp MO TE€HOTHUNY C TOMONIBIO OIEHKU
(deHoTHIa TOTOMCTBA U OTOOP O TeHOTHUITy C omotkio aHainu3za JHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJICKIMOHHOM  paboThl.
PagyanmoHHbIN 1 XUMUYECKUN MYTAareHe3 Kak MCTOYHUK MYTalMi Y KYJIbTYPHBIX
dbopm opranusmoB. lcrnosib30BaHWE TEHOMHOTO PENAKTUPOBAHMS M METOJI0B
pexomOuHaHTHRIX JIHK 1151 momydeHust iCXOAHOTO MaTepurana sl CeJICKIIUU.

[Tomyuenue MTOJIUTLIIOUIOB. BuyTtpuBnaosas ruOpUIN3aIns.
bmuskoponcTBeHHOe — ckpemuBaHue, wim  uHOpuawHT.  HepomctBenHOe
CKpeluuBaHue, win aytOpuauHr. ['ereposuc um ero npuuuHbl. Mcnosnab3oBaHue
rerepo3uca B cenekuuu. Otaanénnas rubpuausanus. [Ipeononenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIUUA PACTCHUHN U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHrEe U M3y4YeHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEd IS CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpawenue u  YnpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX



8 Yensax YAVUUEeHUs CYUecmeyiomux U co30anusi HO8blX Nopoo, TUHUL U KPOCCOS8, 8
MoM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHBIX MemOo008 HAYYHLIX UCCAe008AHUL,
nepeodosvix uoell U nepcnekmuHbIX MexHON0SU.

JdeMoHcTpanuu

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

Tabmuibt u cxembl: «lleHTpBI TPOUCXOXKIEHUS 1 MHOTOOOPa3Usl KyJIbTYPHBIX
pacTeHuit», «3aKOH TOMOJIOTHYECKHX PSAAOB B HACIECICTBEHHON M3MEHYMBOCTI,
«Metogpl cenexkuun», «OTnanéunas rudpuauzanus», «MyrareHesy.

JlaGopaTopHasi padora «/3yyeHrne copTOB KyJIbTYpHBIX PACTEHUN U TOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHre METO/I0B CEJIEKIIUUA PACTCHUIN.

IIpakTuyeckas padora «IIpuBuBKa pacTeHUI».

IKekypeusi «OCHOBHbIE METONBI M JOCTHXKEHHUS CEJIEKUMU PACTECHUN U
YKUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SMCTBO, B J1abopaTopuio
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAs OMOJIOTUS

OOBEKThI, HCHOJb3yeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKkTepUCTHKA. TpanuuronHas
OMOTEeXHOJIOTHSI:  XJICOOMEeUeHne, TMOIYyYECHUE KHCIOMOJIOYHBIX IPOYKTOB,
BUHOJIeNMe. MukpobOuosorudueckuii cuHTe3. OOBEKThl MHUKPOOHOIOTHYECKUX
TexHoJsioruid. [Ipon3BoacTBO O€nKa, aAMUHOKHUCIIOT U BATAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C 1IE€NIbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIepIKalINX HE BCTPEYAIOIIMECs B IPUPOIe OMOCHHTETUYECKHE MTyTH.

Kinerounasa unxkeHepusa. MeTonpl KyJIbTypbl KJIETOK U TKaHEW PACTEHUN H
#KUBOTHBIX. KpuobGanku. Comaruyeckas THOpUAM3aLMS U COMAaTUYECKUN
smOpuoreHe3. lcmonb30BaHue TarjiouJOB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
AWIEKIICTOK U KJIOHUPOBAHHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMM SIAEP KIETOK.
Texnonozuu 0300po8IeHsl, KYJIbMUBUPOBAHUSL U  MUKDOKIOHALHO2O
DPA3MHOICEHUSL CENIbCKOXO3AUCMBEHHBIX KYIbM)P.

XpoMOCOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTuxkeHrnss UM NEPCHEKTHUBBI  XPOMOCOMHOM W TIE€HHOW  HHKEHEPHH.
DKOJIOTMUECKHUE U 3TUYECKHE MPOOIEMbl TeHHON WHKEHEPHH.



Meauumnckue ouotexHonoruu. Iloctrenomuas uudposas menuuuna. [11P-
JTUArHOoCTUKA. MeTaOOJOMHBIN aHaIW3, TEHOIEGHTPUYECKUU aHajdu3 MpOoTeoMa
YEeJIOBEeKa JUIsl OLICHKM COCTOSIHMSL €ro 370poBbiA. VCHOIb30BaHHME CTBOJIOBBIX
kieTok. TaprerHas Tepanusi paka. 3D-Oumoumkenepus mna  pa3paboOTKu
byHIaMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMILIEKCHBIX
TKaHEel COYeTaHHMEM TEXHOJIOTUH TPEXMEPHOro OHONMpHUHTHUHTA M ckaddoiauHra
JUISl peLIEHUS 3a/1a4 EPCOHATU3UPOBAHHON MEIHUIIMHBI.

CozniaHve BEKTOPHBIX BAaKIMH C IEJIbI0 oOecrnedyeHus: KOMOMHHUPOBAHHOM
3ammTel OT Bo30yauteneit OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHU3MOB
dbynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOIIMX OCO0O OIMACHbBIE
3a00J1eBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabnuupl n cxemsbl: «/cnoap30BaHE MUKPOOPTAaHU3MOB B TIPOMBIIIEHHOM
POU3BOJICTBEY, «KileTouHas nHxxeHepusn», «['eHHass HHKEHEpUs».

JlabopaTtopHnasi padora «3yyeHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llomydueHre MOTOYHOKUCIBIX IPOTYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOCTBO).

11 KJIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX MPEACTABJICHUH B
omnosioruu

OpomounoHHas Tteopus Y. JlapBuna. Ilpeanocbuikyu BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. /[apBuHa.

JIBrKyIIMe CUITBI 3BOJTIOLMH BUAOB 110 Y. JlapBUHY (BbICOKAsi MHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).

Odopmiienne cuntetndeckor Tteopun sBomonmu (CTD). HelTpanbhas
Teopust sBomouud. CoBpeMeHHas JBOJIOUMOHHAS  OWojorus. 3HA4YEeHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kioswe, Y. lapeun, C. C. UerBepukos, 1. U. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoabl (mo K. Jlunuerw)y,
«Jlecthuna xuBbBIX cymectB (o Jlamapky)», «MexaHusm QopMuUpOBaHUs
OpUCIIOCOOIeHUI Yy pacTeHuid u >kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00prObI
3a cymiectBoBaHue», «llopoasl romyoei», «MHoroobpasue KylabTypHBIX (GopM



KarycTb», «[lopoabl qoMamHuX )XKMBOTHBIXY», «CxeMa 00pa30BaHusl HOBBIX BHIOB
(mo Y. [apBuny)», «CxemMa COOTHOILICHHS JBUXKYIIMX CHUJ JBOJIOLHKN,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[Tommynsinusa Kak 3J€MEHTapHAas €AuHULA 3BONMOUUA. COBPEMEHHBIE METO/BI
OLICHKM TE€HETUYECKOTO pa3zHoOoOpa3us W CTPYKTypbl mnomyisauuid. 3meHenue
reHooHAa MOMYJSIIUM KaK DSJIEMEHTApHOE HBOJIIOLMOHHOE SIBICHHE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. Baitnoepra.

DOneMeHTapHble (DakTOpbl (IBHXKYIIME CHJIbI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOunaTuBHas u3MeHUMBOCTh. [Jlpelid reHOB — ciydailHbie
HEHANpaBlieHHbIE M3MEHEHHMs] 4YacTOT aiened B momyssiiusx. Oddekt
OocHOBaTeNd. JIDggexm oOymuiiounozo eopaviwika. CHudcenue 2eHemuiecKko2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue sgpghexma Opeiigha 2erog 6
oonvuwux u  Mmanblx  nonyaayusax.  Murpanuu.  M3onsuus  mOMyJISIU:
reorpadudeckas (IpoCcTpaHCTBEHHAs ), OHMoJIoTUYecKas (PEmpOyKTUBHAS).

EctrectBennblii oTO0p — Hampapistonmii  (aktop sBomonun. DopMel
€CTECTBEHHOTO  OTOOpa:  JBMXKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mu3pynTuBHbiid). [lomoBoit oTO0p. BO3HMKHOBEHHE W JBOJIIOIHUS COIMAIBLHOTO
MIOBEJICHUS )KUBOTHBIX.

[TpucnocoO0aeHHOCT,  OPraHU3MOB  KaK  PE3yJabTaT  MHKPOIBOJIOIHH.
Bo3nukHoBeHHe — mpucmocoOieHuii y  opraHu3moB.  Apomopdo3bl U
uanoanantauud. [Ipumepsl npucnocodsieHuid y opranu3mMoB: Mop(dosorunyeckue,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  TOBeAeHYeckne.  OTHOCHUTEIbHOCTh
PUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOGpasoBaHue Kak pe3ysbTar
MUKpO3BOIONMHU. M3omsmus — kimodeBod ¢aktop BuaooOpaszoBanus. Ilytu u
CIIOCOOBI BUJ1I000pa30BaHMUS: aJIoNaTpUYECcKoe (reorpacduueckoe),
CUMIIaTpUYECKOE  (PKOJOTUYECKOE), «MTHOBEHHOE» (monuIIon Iu3alus,
rubpuanzanus). JJIMTeIbHOCTh 3BOIIOIMOHHBIX TPOILECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBOmionMOHHON OuoNOrMUM B pa3pabOTKe HAay4YHBIX METOJOB
coxpaHeHus: OMopa3zHooOpa3usi. MUKPOIBOJIOLMS M KOIBOJIOLMS Mapa3uTOB U UX
X0351€B. MexaHu3mbl (OPMUPOBAHUSL YCTOMUMBOCTH K aHTUOMOTHKAM M CHIOCOOBI
O0pBOBI ¢ HEH.

JdemoHcTpanumn

[Toptpetsl: C. C. UerBepukos, . Maiip.

Tabmuubl 1 cxembl: «MyTanuoHHass H3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema nposiBiieHus 3akoHa Xapau—BaiinOepra», «JIBuxyiiue
CHJIBI 3BOJIIOLUNY», «IKOJOTHYECKasi M30JSALUS MOMYJSIHUA CeBaHCKOU (hopemny,



«['eorpaduueckas M307AUS  JHUCTBEHHULBI CHOMPCKOM M JTUCTBEHHUIIBI
naypckoin», «IlomysiiuoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxeMa
NEHCTBUSL ecTeCTBEHHOro otbopa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«MBaycTpuanbHblii MenaHu3M», «KuBble uckomnaemeie», «I[OKpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Puznonoruueckue agantauun», <«llpucrnocoOneHHOCTh OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buabl-aBoitHukn», «CTpyKTypa BUIa B
npupojse», «CrnocoOrsl BugooOpazoBaHus», «l'eorpaduueckoe BHUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «IKOJIOrMYECKOe BUI000pa30BaHHWE BUAOB CHHUIL,
«ITonumionasl pacteHuit», «KamycTHo-peneunblii THOPUIY.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia MTHI] 1
3Bepeil C MpUMepaMu Pa3IMYHBIX MPHUCIOCOOJICHH, dYydelia NTUI] U 3Bepe
pa3HbIX BHUJAOB, TrepOapuu pacTeHUd OJIM3KUX BHUAOB, OOpPa30BABLIMXCS
Pa3IMYHBIMU CTIOCOOAMH.

JlaGopaTopnass padora «BbIsiBiIeHHE W3MEHUMBOCTH y OcCOO€l OJHOTO
BUJIAY.

Jlabopatopnass  padora  «lIpucmocobrenus  OpraHm3MOB U HX
OTHOCUTEJIbHAS LIEJIECO00PAZHOCTHY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHUJOB IO MOP(POIOTrHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJirouus U €€ pe3yabTaThl

Meronel wu3ydeHMss MakpolsBoJouuu. [laneoHTONmOrMYECKME  METOZBI
uzydeHus: oHBomonuu. Ilepexonnbie ¢opMbl U (QUIOTEHETUYECKUE  PSIbI
OpPraHU3MOB.

buoreorpaduueckue Meronpl u3zydeHus sBoitouuu. CpaBHeHue (IOpsl U
dbayHpl MaTepuKkoB M OCTpPOBOB. buoreorpaduueckme obOmactu 3emuu. Bumabi-
DHIAEMHUKHU U PEIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/Ibl U3YYEHUS
BONIIOLMU. ['€HeTMYeCKne MEXaHW3Mbl 3BOJIIOLIMM OHTOTEHE3a M IOSBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapHsle  opranbl W aTaBU3Mbl.  MOJEKYJISIpPHO-TEHETHUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTUYECKME  METOJbl  M3YyYEHHsS]  SBOJIIOLUU.
['omonoruunbie TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAllMH U 3BOJTIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuia) dBOIONUU. [Ipunyun cmenvl yHKyull.
HeobOpatumocTs 3BoonMK. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLINH.

JdemoHcTpanumn



[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mromep, O. I'ekkelsb.

Tabmuipl u cxembl: «OUIOTEHETUYECKUN PSIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepb»,  «Cteronedansy,  «Puanodutey,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «llpei KOHTHHEHTOBY,
«Penmukth», «HauanbHble cTaguu SMOPUOHAIBLHOTO pPA3BUTHUS I103BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMYHBIE M AHAJOTHYHBIE OpraHe», «PyInMeHTBI»,
«ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI 4YeJNOBEKa MW IIUMIaH3e», «l1aBHbBIE
HaIpaBJICHUS IBOIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH YBOJIFOLIUNY.

OOopynoBaHue: KOJUIEKLUHU, TepOapuu, MYyJSKH HCKONAEMbIX OCTATKOB
OpPraHU3MOB, MYJISDKM T'OMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IlpoucxokaeHue U pa3BuTHe JKM3HU Ha 3emJie

HayuHbple TUNOTE3bl NPOUCXOXKAECHUSA >KM3HM Ha 3emie. AOHOreHe3 Hu
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOXKIECHUU KU3HU (KPEalMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbiraMmu .
Penu, JI. Cnamnannanu, JI. [Tactepa. [Iponcxoxaenue sKu3HA U aCTPOOHOJIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Inanerapnas
(reonmoruueckas) OSBOJIONUA. XHUMHUYECKas »dBOJIONUSA. AOUOTEHHBIM CHHTE3
opraHudeckux BeuniecTB M3 Heopranudeckux. Onbir C. Mwmepa u I'. Opn.
OOpazoBanue mosmMepoB U3 MoHoMmepoB. Koarepsartnas rumore3a A. W.
OmnapuHa, runoTe3a nepBuyHoro OynpoHa J[x. XonaeitHa, reHeTHuecKasi TUIoTe3a
I'. Ménnepa. PubGozumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hcropus 3emumm u Meronsl €€ u3ydeHus. lIckomaemble OpraHU4ecKue
octatku. ['eoxponosnorus u €€ wmeroabl. OrTHocuTenbHass ©  aOCONIOTHas
reoXpoHOJIOrus. I'e0XpoHoIornuecKkas mKaia: 30Hbl, 3pbl, IEPUOJIBI, IOXH.

Havanbnuble 3Tanbl opraHmyeckod spomtouuu. [losBiieHHe u 3BOMFOLUA
NEPBBIX KJIETOK. DBOJIOLUSA MeTa0oau3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIIECTB.
CrpomatonuTtsl. [IpokapruOTHl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykaproT (CUMOUOTEHE3). DBOTIOLMOHHOE MTPOUCXOKIACHHE
BUpycOB. lIponcxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HUKHOBeHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIIOIMH BHICHIUX pacTeHuil. OCHOBHbIE apoMOp¢O3bI
pacrennii. Bpixox pacrennit Ha cymy. IlosBieHME CHOpPOBBIX pacTeHHM H
3aBoeBaHue umMu cymu. CemeHHble pacTeHus. IIpoMcXOKIeHHE LBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tallbl 3BOJIIOLMM XUBOTHOIO Mupa. OCHOBHbIE apoMOp(O3bl
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX



TunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKU3HBb B BOJAE. DBOIIOLHUS [TO3BOHOUHBIX.
[Mpoucxoxnenue ampuoObuii u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIUX U
nturl. [lpunnun xmoueBoro apomopdosa. OcBoeHHE OECMO3BOHOYHBIMU U
MTO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMje IO ’paM M MEepUofaM: apxeu, MPOTEPO30i,
naneo3oi, Me3030HM, KkaiiHO30M. OOmas XapakTepuCTUKa KiIuMaTa U
reoJiornyeckux mnponeccoB. [losiBieHne W paciBeT XapaKTEPHBIX OPraHU3MOB.
VYrineobpazoBaHue: €ro yclioBUs U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTMUYECKHE KPU3UCHI pouuioro. IIpuunuel u
CJEACTBUSI MAacCOBBIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHUYECKUNA KPHU3HC, E€r0
ocobennoctu. [IpoGrema coxpanenus: OnopasHooOpasus Ha 3emIie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpunHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuany, JI. [Tacrep, . 1. Meunukos, A. U.
Omnapus, /x. Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKIeHus Xu3Hm», «Cxema ombita C. Mwumiepa, I'. FOpny,
«JTanbl  HEOPraHWYECKOW  »Bomouun»,  «l'eoxpoHonormyeckas  MIKaiay,
«HauanpHbIe 3Tanbl OPraHUYECKO 3BOIONNNY, «CXema 00pa3oBaHUs DYKapHOT
nyTéM cumoOnoreHeza», «Cucrema KUBOW TpHUPOAb», «CTpoeHue BHpYyCay,
«Apomopdo3bl  pacrenuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHoroxkiierounsle Bogopocin», «Mxwu», «llamopotHukm», «l'oocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3sl KUBOTHBIX», «lIpocreiimmey, «KUIIEYHOMOTOCTHBIE,
«IInockue 4yepBUY, «YneHnucroHoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lltuup», «Miekonuratromme», «Pa3BuTue XKu3HU B
apXeucKkou spey», «Pa3BuTue )KU3HU B IPOTEPO3OMCKOU dpe», «Pa3BUTHE KU3HU B
MaJIC030MCKOMN 3pey, «Pa3BuThe KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpeMEeHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuy pPACTCHUM Pa3IUYHBIX OTAEIOB, KOJUICKIIHH
HAaCEKOMBIX, BIJIAKHBIE IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
UIJIOKOKHUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyd4ela MTHUI U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEH, MOJE3HBIX HCKOMAEMbIX, MYJSIKU OpPraHUuYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE ~— ONBITOB
Munnepa—tOpu 1o uzydeHuro abMOreHHOro CUHTE3a OPraHuYeCKUX COSAMHEHUN B
nepBUYHON aTMochepey.



JlabopatopHasi padora «/3ydyeHHe M ONHCAHME HCKONAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «l3ydyeHue OCOOEHHOCTEHl CTPOCHHS PACTEHMIA
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «M3yyeHue ocCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaenune Yea0BeKa — aHTPOIIOI eHe3

Pa3znensl u 3agaun aHTPOMOJIOTUH. METO/IbI aHTPONOJIOTHH.

CraHoBJIIEHHE TPEACTABICHUN O IMPOUCXO0XKICHUM 4YeJIOBEKa. PennrnosHeie
B033peHUs. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4eI0BEKa € JKUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YETOBEKA.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTEIIBHO-
MOpGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, bU31M0I0r0-OMOXUMHYECKHE,
noBesieHUeckue. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CUCTEMBI.

JiBukymire cuiibl ((pakTopsl) aHTpPONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIC.
CooTHolIeHNEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaAMM aHTpororeHe3a. PaHHue 4YeoBeKOOOpa3Hbie 00€3bSHBI
(TIPOKOHCYIIBI) U paHHHUE MOHTHJIBI — OOIIHNE MPEAKU YeTOBEKOOOPa3HBIX 00€3bsH U
JoJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKHU JtoJeh. YeloBeK yMeblil, epBbIe
M3TOTOBIICHUS OPYAUM Tpyla. YenoBeK NMPAMOXOASAIIMN U MEPBBIM BBIXOJ JIOACH
3a mnpenensl  Adpuku. UYenoBek reiaensOeprckuii — - 0OMMM  MpeNIoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBeK HEaHACPTAIbCKUN
KaK BHJ JIFOJEH XOJOAHOTO KJIMMaTra. YeJlloBEeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4YEJOBEK, OCBOEGHHME KOHTHHEHTOB 3a npenaenamMu AQpUKH.
[TasleoreneTrka v najieOreHOMHIKa.

DBOJIIOLIMST COBPEMEHHOTO 4eNloBeKa. EcTecTBEeHHBIM OTOOP B MOMYJSLIUSIX
yeyoBeka. MyTalnnoHHBIA mpouecc U nojgumoppusm. [lonmynsiuoHHBIE BOJIHBI,
nperid reHoB, murpanus u «3Q@EeKT oCHOBATENS» B MOMYJALUIX COBPEMEHHOIO
YEJI0BEKa.

UYenoseueckne pacel. [loHstue o pace. bonbmme pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajio-HErpouJHAs  (PKBATOpUaAlbHAs),  MOHTOJOUIHAS
(a3maTcko-aMepuKaHCKas). Bpems M myTuH paccelieHHsl 4YejIoBEKa IO IUIAHETE.
EnuncTBO  4yenmoBeuecknx — pac.  HaydHas  HECOCTOSTENBHOCTH  pacH3Ma.
[IpucnocoOneHHOCTh YeNoBeKa K pa3HbIM YCJIOBHUSIM OKpYXKaroUled Cpeabl.
Bnusitaue reorpaduueckoit cpenbl u  apedida reHoB Ha MOpQOJIOTHIO U
(bU3HO0JIOTHIO YeTIOBEKa.



MexauciurimHapaple  MeToAbl B (u3mdeckod  (OMOJIOTHYECKOM)
AHTPOMOJIOTUU.  OBOJIOLMOHHAS ~ QHTPOMOJOTHS W MaJIEOAHTPOMNOJIOTHUS
YEJIOBEYECKUX MOMyJsiuid. brocounaibHble HUCCIEIOBAHUS MPUPOJLI YeOBEKa.
HccnenoBanre K03BOTIOLMHU OUOJIOTMYECKOTO M COLIMATIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpetsr: Y. lapBun, JI. JIuku, . . Pornnckuii, M. M. I'epacumos.

Tabmuibl u cxembl: «MeTobl aHTpOTIONIOTUNY, «[ OJTOBHOW MO3T YeloBEKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MBbIY, «JIBHXKyIIME CUIIBI AHTPOIIOTE€HE3A», « DBOJOLHUOHHOE
IpEBO  YeENOBEKa», «ABcTpamonutek», «UYenoBek  ymensli», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuii yenoBek» «Heanaepranpusy, « KpoMaHbOHUBD,
«IIpenku yenoBekay, «ITarnbl SBOJIOIUHU YEIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTeH, MPEeAMETOB MaTepuaIbHOU
KyJbTYpbl TIPEAKOB dYeloBeka, penpoaykiuu (portorpadhum) KapTuH ¢
MU(DOJIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
dboTorpaduu Hax0IOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJICITh
yepena ueloBeKa M 4Yeperna IIMMIAaH3€, MOJENIb KUCTH 4YEJIOBEKAa U KUCTH
HIMMITaH3€, MOJENH TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTopHasi padora «l3yueHne o0cCOOEHHOCTEH CTpPOEHHUS CKeJeTa
YeJI0BEKA, CBSA3AHHBIX C MPSIMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydyeHne 3K0JIOrMUECKUX aJanTaluil YeIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHUSIX OPraHU3MOB H
HATOPraHU3MEHHBbIX CHCTEM € OKPY:KAKLIeH cpeaou

3apoxaeHue U pazButue skosioruu B Tpynax A. ['ymOonbara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun
sK0J0TUH. CBSI3b 3KOJIOTUU C JPYTUMH HAyKaMHU.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
npupoAHble W JiabopaTtopHble. MoJenupoBaHre B HKOJOTUU. MOHUTOPHUHT
OKPYKaIOIIEH CPebl: JTOKAIBHBIN, PETHOHATBHBIN U TII00ATHHBIN.

3HayeHUEe OKOJIOTMYECKUX 3HAHUM IS 4YeJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4enoBeuecTBa C npuponon. dopMmupoBaHue
DKOJIOTHYECKOM KYJIbTYpPbI U SKOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHcTpauuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepiios, J. I'ekkenp, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Metoasl skonoruu», «Cxema
MOHUTOPHUHTA OKPYKAKOUIEN CPEABD.

JlabopaTopHast padora «3yuenue METOJ0B DKOJIOTHYECKUX
VICCIIEIOBAHUIN.



Tema 7. Opranusmsbl 1 cpea 0OOMTaAHUS

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeictBus. Knaccudukanus
IKOJIOTUYECKUX (HAaKTOPOB: abMoTHUECKUEe, OMOTUYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTHU JeHCTBUA 3Kosorndeckux ¢akrtopos. [IpaBuno munumyma (K.
[lnpenrens, F). JIu6ux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPTraHU3MBI.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid akrop. [eiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOI'O CIIEKTpa Ha OPTraHU3Mbl. JKOJIOTUYECKHE TPYTIIBI
pacTeHUl M >KUBOTHBIX II0 OTHOWIIEHUIO K cBeTy. CHUrHajibHass poJib CBETA.
DOTONEPUOIU3M.

Temnepatypa kak 3kojorumueckuit Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Mmbl. [10MKHIOTEPMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak sxosiormyeckuit dakrtop. IlpucrnocobneHuss pacTteHuil K
noJIepKaHuIo0 BojgHOro OanaHca. Kimaccudukanus pacTeHH! MO OTHOIICHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
IyOMHHAsE  MOAMNOYBEHHAsl,  BHYTpUOpraHu3MeHHas.  DPU3UKO-XUMHUYECKUE
0COOEHHOCTH cpea oOuTaHus opraHu3MoB. llpucrnocoOiieHus OpraHu3MOB K
JKH3HU B Pa3HbIX Cpeaax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE pPUTMbL. CyTOUYHBIE U
roJM4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranu3MoB. [loHsiTue o0 JKHU3HEHHOW (Qopme.
XKuznennele popMbI pacTeHUM: AepeBbs, KyCTAPHUKU, KYCTAPHUIKU, MHOTOJICTHHE
TpaBbl, OAHOJETHHE TpaBbl. JKU3HEHHBIE (QOPMBI >KUBOTHBIX: THIPOOHMOHTHI,
reoOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepanus,
MyTyaJn3M, KOMMEHCAIM3M (KBapTHUPAHTCTBO, HaxyieOHU4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, Gadpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOACHCTBUN ISl CYIIECTBOBAaHUS OpPraHu3MOB B Cpelie
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemoHcTpanumn

Tabmuplt u cxembl: «Okonorunueckue (GaxTopel», «CBETOBOWM CHEKTPY,
«IKOJIOTUYECKHUE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DU3MOJOTHYECKUE aJalTaluu
KUBOTHBIX», «Cpenbpl o0UTaHUS OpraHu3MoBy, «buonornueckue pUTMBIY,
«Kuznennole  ¢opmbl  pacreHuit»y, <« KuszHeHHble  (QOpPMBI  KUBOTHBIXY,



«JKocucTeMa MHUPOKOIMCTBEHHOTO JIeca», « IKOCHCTEMA XBOMHOro jiecay, «Llenu
nuTaHus», «XumHuuectBo», «llapasutusm», «Konkypenums», «CumOuos»,
«KommeHncanmuzmy.

O6opynoBanue: repbdapud pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PAa3IUYHBIX SKOJOTUYECKUX (PAKTOPOB, TepOapuu CBETONHOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHI, CBETOJIOOMBBIC, TECHEIIOOUBHIE U
TEHEBBIHOCJIMBBIE KOMHATHBIC pacTEHUs, repOapuy U KOJUIEKIIMH TEIUIOTI0OUBBIX,
3UMOCTOMKHX, MOPO30yCTOMUMBBLIX PACTCHMM, Uydena MTHUIl U 3Bepei, repdapuu
pacTeHuil, OTHOCAIUXCA K rurpoduram, kcepoduraM, Me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIIM, KOJJIEKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTCHUM U JKUBOTHBIX, OOJAJAIONUX YepTaMu
MPUCIIOCOOTICHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBUM >KU3HHM, repOapuu U
KOJUIEKIIUM PACTEHUN M >KUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (OPM, KOJUIEKLIUU
YKUBOTHBIX, YYaCTBYIOIIUX B Pa3IMYHBIX OMOTUYECKUX B3AUMOIECHCTBUSIX.

JlabopaTtopnasi padora «BpisiBIeHHE TPUCTIOCOONICHU OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopnasi padora «BpisiBIEHHE MPUCTOCOOTICHU OpPraHU3MOB K
BIIMSHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJIANMM

OKOJIOTUYECKUE  XapaKTEPUCTHKU NOMYJIALINH. [Momymsimusas ~ Kak
ouonornyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3NUECKUX OapbhepoB U
0CcOOeHHOCTEN OMOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisuuid. OCHOBHBIE TIOKa3aTelu NOMYJSLUWU: YUCIEHHOCTb, ILJIOTHOCTb,
BO3pacTHasi M II0JIOBasi CTPYKTypa, pOXKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUS.

DKoyoruyeckas CTpykrypa nomnyiasund. OUueHKa YMCIEHHOCTH MOMYJISLIHH.
JluHaMuKa MONMyJSMUU U €€ peryisuus. bUoTudecknid MOTEHIMaN IMOMYJISLIHH.
MopaenupoBanue JUHAMUKH NOMYJSIUU. KpuBble pocTa YUCIEHHOCTH MOMYJISLIHH.
Kpusbie BbDKHMBaHMs. Perynsiusi 4YuMCICHHOCTH MONYJSLUN: posib (HaKTOPOB,
3aBUCAIIUX U HE 3aBUCAILIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTpaTeruu BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKojOTMYECKON HUIIE BUaa. MecrtooOutanue. MHOTOMEpHas
Mozenb dkosormdeckon Humm Jx.M. Xatumncona. Pasmepsl 3kosormyeckon
Huu. [loTeHnnanbHas U peaaTu30BaHHasl HUILLIN.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJICHTHI.



3aKOHOMEpPHOCTHM TOBEJEHUSI U MUTpalMid KUBOTHBIX. buonormyeckue
WHBA3UU 9YKEPOTHBIX BUJOB.

JdemoHcTpanumn

[Toprper: Jx. M. XaTuynHCOH.

Tabmuubl U cXeMbl: «JDKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLHUN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mHomyisiquun», «Bo3pacTHble  NHpaMHIbl
nonyisiiun», «CKOpOCTh  3aceleHusi IOBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mojenb skonorndeckor Hum Jx. M. XaTyuHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopnass pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pPaCCEJICHUIO.

Tema 9. Jxosorust coodmecTB. IKOJOrHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexuay
OopraHu3Mamu B OMOLIEHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne menum u cetn. AOUOTHYECKUE OJIOKU
skocucteM. [1ouBbI 1 Wbl B 3KOCHcTEMax. KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeauW  dBKOCUCTEMbl. buoMacca W OpOayKIHS.
DKOJIOTUYECKHE MTUPAMU/IBI UCel, OMOMAaCChl 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCMM W MX MPUYMHBIL. AHTPONOrE€HHbIE BO3JEHCTBUS Ha
cykneccun. KinnmakcHoe cooOuiectBo. buopaznoo6pasue u noiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTONUNBOCTH COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBI. JKOCUCmeMbl 03ED U peK. IKocucmemvl Mopeu u
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCMmblHb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHos. Pazmuuus
MEK]ly aHTPOIIOTEHHBIMU U MPUPOAHBIMU IKOCUCTEMAMU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeMm. [opozackas
bnaopa u ¢ayna. CuHaHTpomuzalus TropoJickorl ¢ayHbl. buosorudeckoe u
X035MCTBEHHOE 3HAUCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPTaHU3MOB B
sKocucTteMax. Poib kackadnoeo s¢hghexkma u 6u008-30upuxamopos (Kuouesvix
61008) 8 yHKYUOHUpOBaHuu 3Kocucmem. IlepeHOC SHEPIUU W BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOMYUBOCTb OPTraHU3MOB, MOMYJISLIMA U IKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.



Mexanuszmol 6030€eliCmaEus 3a2pﬂ3H€Huﬁ PA3HbLX munoe HA
Cy60p2aHu3M€HHOM, OP2AHUSMEHRHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO6bl IKOoJlocuv4ecKkoco HOPMUPOBAHUA aAHmMpOnOceHHO2C0 6030€eliCMaLSL.
MCTO,Z[OJ'IOI‘I/I}I MOHHUTOPHUHI'a €CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX O3KOCUCTCM.

JdeMoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmumpt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «I9KocHcTeMa

IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTrO jeca», «DyHKIIMOHAIBHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEY,
«enu nutanus (macTOUIIHAS, ACTPUTHAS)», « IKOJIOTHUECKAsi TUPAMHJIA YUCEI,
«DKoJIOTHYECKasl MupamMuia Ouomacch», «IKOJIOrHYecKas MUpaMuja SHEPrHH»,
«O6pazoBanue 6onotay, «IlepBuuHas cykueccus», «BoccTaHoBIeHHE Jeca mocie
noxapa», «9Kocucrema o3epay», «ArpoueHos3», «KpyroBopor BEHIECTB U MOTOK
SHEPTUH B arporeHo3ey, «IIpumepsl ypooIKOCHCTEMY.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydelia IMTHI] 1
3Bepeid, repbapuu KyJabTypHBIX M TUKOPACTYIIUX PACTECHUH, aKBApUYyM KaK MOJIEIb
KOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanme ypOoo3IKOCHCTEMBIY.

JlaGopaTopnass paGora «lI3yueHue pa3HOOOpa3wsi MENKHX IMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsl «DKCKYpCHsl B TUIUYHBIN OMoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€JIbHUK, Ha CYXOJ0JIbHBINA UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeust «IDKCKYpCHsl B arpodKOCHCTeMy (Ha TMOJe WIA B TEIUTHIHOE
XO03MCTBO)».

Tema 10. buocdepa — riodaabpHas 3kocucTeMa

buocdepa — oOmermanerapuas oOosoyka 3emiid, A€ CYMECTBYET WA
CyIIleCTBOBaJIa kKM3Hb. Pa3BuTHE mpencrasieHuii o 6nocdepe B Tpynax . 3rocca.
VYuenue B. U. Bepuajckoro o 6uochepe. Obnactu 6mocdepsl u e€ cocran. JKupoe
BEIIECTBO OHOC(hEphl U €ro PyHKIIHH.

3aKOHOMEpPHOCTH cymiecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
rI100anpHOM 3KOCHCTeMBI. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB M OMOTEOXMMHUYECKUE IUKIIBI (Yriiepoa, a30Ta). PUTMUYHOCTE SIBJICHMIA
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. I[lonsitue o Omome. OCHOBHBIE OHWOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIEC U IIUPOKOIUCTBEHHBIE JIeca, CTeIH, CABaHHBI,
MyCTHIHY, TPOTIMYECKUE JIeCa, BEICOKOTOPhs. KimMaT, pacTUTeIbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIIMS KUBBIX CUCTEM, OIICHKA MX PECYPCHOTO MOTEHIIMAIA U
ounocgepHbIx QyHKIUHN.



JdemoHcTpanumn

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

Tabmunpr u cxemsl: «I'eocdepst 3emmn», «KpyroBopoT azora B mpupome»,
«KpyroBopoT yrnepoma B mpupone», «KpyroBopoT KucCIOpoJa B MPUPOIAEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymny, «Knumatuueckue
nosica 3emun», «TyHapa», «Taiiray, «Cmemansbiii gecy, «1InpokoJInCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbinsay, « Tponudeckuii jiecy.

O6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU YKUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIIaf cpeaa

DKOJOTMYECKHE KpPU3UCBl W WX NpUYMHBL. Bo3nelicTBue uyenoBeka Ha
onochepy. 3arps3HeHHE BO3AYIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnoussl. OxpaHa
IIOYBEHHBIX pecypcoB. I3MeHeHne KimmMara.

AHTpOIIOTE€HHOE BO3/ICHCTBUE HA PACTUTENIbHBIA M KUBOTHBIA Mup. OxpaHa
PACTUTENBHOIO M KUBOTHOTO MHpa. OCHOBHBIE NPUHLHIIBI OXPaHbl MPUPOJBI.
Kpacubie xuuru. OcobGo oxpansiembie mnpupomnbie Tepputopun (OOIIT).
Borannueckue casibl ¥ 300J0THYECKHE MTAPKH.

OCHOBHBIE TPUHUUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA U IPUPOJIBIL.
PanvionansHOe  NpPUPOAONONB30BAHUE W COXpAaHEHHWE  OMOJIOTMYECKOro
pazHooOpasust 3emumm. OOmuMe 3aKOHOMEPHOCTH TIOOATBHBIX 3KOJIOTHYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €T0 BEPOSTHBIEC TOCIEACTBHSL.

Pa3zButie METOIOB MOHUTOPUHIA pAa3BUTHUS OIMACHBIX TEXHOTECHHBIX
npouieccoB. CucmemHvle uUCCIe008aHus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonusvie cucmemvli, obecneuusaowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoGbl
9Kopeabuiumayuyu dKocucmem U cnocooos 60pvbOLI ¢  OUONOBDEHCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHblX 3KOCUCMEM.

JdemoHcTpanumn

Tabmuubr w  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdeprd», «3arps3HeHue mnouBbl», «l[lapaukoBbii  3pdexT», «Ocobo
OXPaHSIEMbIE IPUPOJHBIE TEPPUTOPUNY, «MOJIENN yIPABISIEMOr0 MUPAY.

O6opynoBanue: ¢oTorpapuu OXpaHsSEMbIX pPACTeHUM M KUBOTHBIX KpacHol
kHuru Poccutickon @enepanun, KpacHoW KHUTHY peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
oOyJarouMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAaNpPEIMETHBIE U MIPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTPAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
IPAKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACIICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHOJIOTHH,
yeleHanpaesienHoe passumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOUXCS PYKOBOACTBOBATHCSA B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IIPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  OOpa3OBaHUs, Haluyue  HNpPABOCO3HAHUS  DKOJOTHYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIE TIaHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMuU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIlECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTHU3MA U
YBaKEHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OEPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPpAAULIMSM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickonn denepanuu, MpUpose U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIINXCsl pyKOBOACTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIMEN JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlN, TIO3UTUBHBIX BHYTPCHHHX  YOEXKJICHHH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITA U OTBITA JEATECIILHOCTH B MPOIECCE peaiM3allii OCHOBHBIX HampaBICHUN
BOCIIUTATEIHLHOM ESITEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIMTAHHS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUINH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYLMOHHBIX IpaB MU OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JAESATENBHOCTH NPH CO3/1aHUU
y4eOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX M TO3HABATENbHBIX 3a7]a4, BHIMOJIHEHUU
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJEH C pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATENbCKUX 3aJa4, YBAXKHUTEIbHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXXICHHH CIOPHBIX BOIPOCOB
OMOJIOTMUYECKOTO COJEPKaHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHsS K CBOEMY HapOJly, YyBCTBa OTBETCTBEHHOCTH INEPE]
Ponnuou, ropmoctn 3a cBOM Kpal, CBOWO PoauHy, CBOM A3BIK U KYJBTYpY,
MPOIIIOE ¥ HACTOSIIEEe MHOTOHAIIMOHAJIBLHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILLICHHWE K MPUPOJAHOMY HACIEAUIO U MaMATHUKAM ITPUPOJIBI,
JNOCTHXKEHHSIM Poccrun B HayKe, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJIECHUE W
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYECHHs OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusamMu Haponos Poccun;

4) 3¢TeTHYeCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MNOHMMAHHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TFOTOBHOCTh K CAMOBBIPQKEHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHPOBAHMUA KYJILTYPbl 310POBbS H
IMOLUUOHAIBHOIO 0J1ar0MOTyYHs:

NOHMMAaHUE W peaju3alus 300poBOro u 0Oe3omacHOro oOpa3a KHU3HU
(310poBO€  THUTaHHWE, COOJIOJEHHME TUTHEHUYECKUX TPaBHUJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHbIXa, peryjsipHas (¢uznueckas
aKTUBHOCTH), OEpPEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DH3UYECKOMY U IICUXUYECKOMY 3]I0POBBIO;

NOHMMAaHUE 1EHHOCTH TPAaBWJI HHJMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpeHUS1);

6) TpPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPY101t00ue;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JI€SITEIbHOCTD;

MHTEpEC K pa3iuyHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peaTr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC IIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O U C€aMOOOpa3OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS S

IKOJIOTUYECKU IEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHS 3KOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB UM OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN s
OKPYXaroUen Cpebl;

OCO3HaHHE TJIO00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MpoOJieM W MyTed HX
pELICHMS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HAHUSI W YMEHUSA TMpU pEUIeHUH NpoO0JeM, CBA3aHHBIX C palUOHAIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOAEHME  TpaBU  NOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEphl);

aKTUBHOE HENpUsITHE JEHCTBUN, MNPUHOCAIIUMX Bpel  OKpYKarolIeH
NPUPOIHON cpelie, YMEHHE MPOrHO3UPOBATh HEOJArONMpPUATHBIE SKOJOTUYECKUE
NOCIIEACTBUSI IPEANPUHUMACMBIX JIEHCTBUH U MPEAOTBPAILATh UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJIOTUYECKON KYJIbTYPBI,
OmbITa NEATEIIbHOCTH HKOJIOTHYECKOM HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIBHOW, KOMMYHMKATHBHOM M COLMAIIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESITEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH M OOILECTBEHHOM IMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U IO3HAHUS MUPA;

NOHMMaHUE creuu(pUuKy OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJCTaBICHUsS. 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKA U
oOmiecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpodiieM
COXPAaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrie4eHNs: HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AAHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  NPOOJIEMBbl  pa3BUTHUSA
YeJI0BEYECTBA, OMCKA MyTeH BBIXOJAa U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
ofOecrieueHHss  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpcOB M (OPMHUPOBAHHIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJIOTMYECKMX 3HAaHUHW B LEJAX
NOBBIIICHHUSI OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (DyHKUMOHAJIBHOM I'PaMOTHOCTH OOydarommxcs, GpopMupyemoi
IIPU U3Y4EHUH OMOJIOTUY;

IIOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHHUsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM H3MEHEHHIA,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAy4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIYYEHMs] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS JUIs
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHSX;

OCO3HAaHME LIEHHOCTH HAyYHOU JEATEIIbHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO JEATEIBbHOCTh HHINBUIYAIBHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUI 1O OMONOrMM B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUST OOydYaIOIIMXCA
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPaXKaIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpOoliecc,
cucTeMa, HayudHbIM (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UccleloBaHue,  HaONIOJIeHWe,  M3MEpPEHUEe, OSKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHBIC Yy4eOHBbIE JCUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIE,

PETYJISTUBHEBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHOU
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMM OOYyYaroUIuxcs; CIOCOOHOCTD
o0yyarommxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKUE 3HAHUSI W  YHUBEpPCAIbHbIE Yy4ueOHbIE JCHCTBHS B
MO3HABATEILHOU U COLMAIBHOM MPAKTHKE.

B pesynapraTre wW3ydeHumss OWONOTMM HA YPOBHE CpEaHETO OOIIero
obpazoBanusi y oOydgaromierocs OyayT chOpMHUpPOBaHBl  IMO3HABATEIIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIC YUECOHbIC
NEUCTBUS, PEryJsTUBHbIE YyHHUBEpCAJbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEATEIIbHOCTb.

MeranpeaMeTHbIe PE3yNIbTaThl OCBOCHHUS TPOTPAMMBI CPEAHETO O0OIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHBEpPCAIbHBIMH y4eOHBIMU NMO3HABATeJIbLHbIMH
AefCTBUSIMM:

1) 6azoBble JJOrHYecKHe AeiiCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBS3U C IPYTUMHU MOHSATUSAMH );

OTpEeNeNsaTh 1LeNu JeATeIbHOCTH, 3a/aBas MapaMeTpbl M KpPUTEPUU HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TOHSATHS JUIsl OOBsICHEHUS (DAKTOB U SBICHUUN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPACCYKIEHUs (MHIYKTUBHBIC, JI€IYKTUBHbBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpHUBAEMBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

PUMEHSTh CXEMHO-MO/ICJIbHBIC cpeacTtBa IS MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHWUH B M3YYaE€MbIX OMOJOTUYECKUX OOBEKTaX, a



TaKK€  NPOTHUBOPEUHM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B JEATEIBHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEILICHHsI MPAKTHUECKUX 3324, TIPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIONIb30BaTh pa3iHyHble BUABl JEATEIBHOCTH IO TOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B Y4EeOHBIX
CUTYallUsX, B TOM YUCIIE MPH CO3JaHUM YUEOHBIX U COLMATBHBIX IPOEKTOB;

(dopMHUpOBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIAMH;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESITEIIbHOCTH U YKU3HEHHBIX CUTYAIIHUIX;

BBISIBIISITh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M W aKTyaJM3UPOBATh 3ajauvy,
BBIJIBUTATh TUIOTE3y €€ pPEeLIeHHs, HAaXOAWTb ApTyMEHThI AJS JOKa3aTejbCTBA
CBOMX YTBEpXKICHUH, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB M CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KHU3HENIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAIbHBIE MOIXOJbl U PELICHUS,
CTaBUTH MPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTrOo
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEeparype, OWOJIOTMYECKUX CIIOBApsAX W
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHaIM3uMpoBaTh



uH(OPMAITUIO PA3IMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJIsSI BBIMOJHEHUS Y4EOHBIX
3ajay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, TpauKku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
H Apyroe);

UCIIONIb30BAaTh HAY4YHBIA S3bIK B KayecTBe CpeAcTBa mpu padoTe ¢
ouosiorndecko uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3NYEeCKUe U
MaTEeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIONBb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAClO3HABaHWSA W 3aUTHl  WHOOpMAaIuH,
HH(pOpMAITMOHHONW 0€30MaCHOCTH JTUYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) ob1menne:

OCYIIECTBISITh KOMMYHHUKAITUHN BO BCEX c(hepax KM3HU, aKTUBHO YIaCTBOBATh
B JMAQJIOTe€ WJIM JIUCKYCCHM MO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBIMIOJHEHUS MpeiaraeMon
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMHN JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOINCHMS, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIEHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3J1araTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI IesITeJIbHOCTh:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaTLHON
paboThI MpH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOICHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX ACHCTBUH € Yy4ETOM OOMIMX
WHTEPECOB M BO3MOYKHOCTEH KaXKOTO WieHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJAWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISTh IUIAH JICWCTBHM,
pacrpenenatb pojid ¢ Y4ETOM MHEHHH Y4YaCTHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHMKA KOMAaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATH HJAEH C TO3ULHAA HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBJafeHne YHUBEPCAIbHBIMY PeryJaaTUBHBIMU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS NpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbHOU
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAaH pEIIeHHs MNpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CHUTYalIMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIIOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIMPOKOW HPYIULMU B
pa3HbBIX O0JIaCTAX 3HAHMM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh  HAaBBIKAMU  [O3HABATEIbHOM  peQuieKcMM Kak  OCO3HAHMSA
COBEpPIIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YNbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLIEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX @PH aHaJIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHsATHE ceOs ¥ APYTUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U TOCTOMHCTBA;

IIPUHUMATh MOTHMBBI W apryMEHTBl APYIMX IIPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHBIC pE3yNbTaTBl OCBOCHHS COJEPKAHHWS Y4EeOHOro mpeameTa
«buonorusiy Ha yrayOaEHHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOOecCleueHUe
npobuapHOro  oOyueHus:  oOydaronuxcss — Owosormd. OHM  BKJIIOYAIOT:
cnenuduueckue A OMOJIOTMU HAayYHbIE 3HAHUSI, YMEHHUS U CLIOCOOBI IEUCTBUIA 110
OCBOCHHIO, HHTEPIIPETAIIUU W MPEOoOpPa30BaHUIO 3HAHUM, BHUJBI JIEITEIBHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKKE B
pealbHBIX JKU3HEHHBIX cUTyanusx. [IpeameTHbie pe3yibTaThl MPEICTABICHBI 10
roJam U3y4YEeHHs.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTHH B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa, B
NO3HAHUM  3aKOHOB  TMPUPOJBI M  pEIIEHUH MpoOJeM  palMOHAIBHOIO
PUPOIOTIOIB30BAHUS, O BKJIQJ€ POCCUHCKUX U 3apYyOCKHBIX YUEHBIX B PA3BUTHE
OHoJIOTHH,

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWW, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraIye OUOJOTHYECKUE TEPMUHBI M TOHATHUS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHUE), OMOJOTHUYECKHE TEOPUU
(knerounas teopus T. lIBanna, M. llIneitnena, P. BupxoBa, XxpoMocoMHasi Teopust
HacnenactBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o 1meHTpax
MHOT0OOpa3usi ¥ MPOUCXOXKJACHUS  KYyJIbTYpPHBIX  PAcTEHUN),  3aKOHBI
(enrHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACILEIJICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacieaoBaHus [. MeHzensa, TOMOJOTHYECKUX pAJIOB B
HACJICICTBEHHOM U3MEHYUBOCTH H. . Basunoga), MPUHLIATIBL
(KOMIUIEMEHTApHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMUCAaHUE, H3MEpPEHUE,
HaOJIFOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHbIC PU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
JYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, TpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pacTEHUil, >XMBOTHBIX, YEJOBEKa, IPOLIECCOB KHU3HEAEATEIbHOCTH,
NPOTEKAIOIIMX B OPraHM3Max PAaCTEHMI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTrO U reTepoTPOPHOro TUIOB MUTAHUS, (POTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS  OpraHuzMa  (OHTOreHE3a),
B3aMMO/JICHCTBHSI T€HOB, F€TEPO3KCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIHUAMHU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW W WX (QYHKIUSAMH, MEXITY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMU, MEXIy CHCTEMaMH OpPraHOB M UX (YHKIHMSIMH, MEXAY dTarnaMu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
ATallaMu A>MOPUOHAILHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

yYMEHUE BBISBIATH OTIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEMAaTHYECKUX TPYIIIL;

yMEHHUE pemaTtbh OMOJOTHYECKUE 331a49H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEXY UCCIIEAYEMBbIMU OMOJIOTHYECKUMU NPOIIECCaMU U SBJICHUSIMH, J€TaTh
BBIBOIbI ¥ IPOT'HO3EI HA OCHOBAHUY TIOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHE pPaOOThI, COOIIOAThH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyIHpys ILelb HCCIeIOBaHUS, aHAIW3HPOBATh IOJYyYEHHBIC
pe3yJIbTAThI U ICTaTh BBIBOIBI;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-UCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze IMIKOJIBHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  IOJyYEHHbIE  pe3yjibTaThl Ha  yYCHHUYECKUX

KOH(EpEeHIIUSX;
YMEHUE OIICHWBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obysacti  OMOJIOTMM W MEIUIMHBI  (KJIOHUPOBaHUE,  HCKYCCTBEHHOE

OILTIOIOTBOPEHUE, HAIPABICHHOE M3MEHEHHE T'€HOMa W CO3JIaHHWE TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynymied mpodeccrnoHanbHOM
JESITEIbHOCTH B 00JIACTH OMOJNIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MHUILEBOM MPOMBIIIEHHOCTH, YIIIyOJISATh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJIECHHBIM Ha OCO3HAHHBINM BHIOOP COOTBETCTRYIOLIEH Ipodeccun u
IPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHUs B OpPraHM3alUsiX CPEIHEro
po(eCCHOHATIBEHOTO U BHICIIETO 00Opa30BaHUS.

[TpenMeTHbIie pe3yabTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYy4YHOU
KapTHUHBl MHpA, B TMO3HAHUM 3aKOHOB MPHUPOJBI U PEIICHUU 3KOJOTHYECKHX
npoOJieM 4YeloBEYeCTBa, a TaKXKe B PEIICHWH BOIPOCOB PaIMOHAIBHOTO
IPUPOIOTOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
0OI1IeCTBY, YEJIOBEKY, O BKJIaJIE POCCHUMCKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BJIAJETh CHUCTEMOM OMOJOTHMYECKUX 3HAHMW, KOTOpas BKIIOYAET
ompezeNeHusT W TMOHHUMAaHHE CYIHOCTH OCHOBOMOJAralmomux OHOJOTHYECKIX
TEPMUHOB M TOHATHUH (BHWJ, 3KOocHUcTeMa, Ouocdepa), OHMOJIOTrHYECKHE TEOPUH
(aBosronionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUU), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHdeckoro paBHoBecusi J[x. Xapau m B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM THpaMHJIbl DHEPIruM), rumore3bl (rumore3a «vupa PHK» V.
['unbepra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAy4YyHOTOo  MO3HAHMUS,
UCIOJIb3YEMBbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSAX KUBBIX 00BEKTOB U HKOCHCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOocOO0aMu BBISBJICHUS U
OIICHKU aHTPOIOT€HHBIX U3MEHEHHUI B MPUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM H Ouochepbl, CTAOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPHUUECKOTO u CUMIIATPUYECKOTO
BUJI000pa30BaHuUs, BIAUSHUS JABMKYLIUX CHJI SBOJIOLMU HA T€HO(POH I MOIMYJISIHUH,
PUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejlie 0OMTaHUs, Yepel0OBaHUsl HAMpaBIICHUN
HBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAY MPOLECCAMH 3BOJIIOIUH,
JBIDKYIIMMH CHJIAaMU aHTPOIIOT€He3a, KOMIIOHEHTAMHU PAa3JIMYHbIX SKOCHUCTEM U
MPUCIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUUTEIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHWs, aOMOTUYECKUX U OMOTUYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aMMOCBSI3ed  OpraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJibl OOUTAHMS, EAMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MIPUPOJIBI U YEIOBEUYECTBA,

yMEHUE peniaTh OMOJOTUYECKHUE 3a]a4H, BBISIBISATh MIPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAYyEMbIMU OMOJIOTMYECKUMU MTPOLIECCAMU U SIBJICHUSIMU, J€J1aTh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTHYECKHE PAaOOTHI, COOIIOAThH
npaBuiia mpu padoTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTAaTh TUIOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpeactBamu, GopMyaupys Iejlb HUCCIEIOBAHMS, aHAIM3UPOBATH IOJYYCHHbBIC
PE3YJIBTATHI U ICNIaTh BHIBOIBL;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-UCCIIEIOBATEILCKON PabOTe MO OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  NOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHUYECKHX
KOH(EPEHIIUSIX;

YMEHUE OIEHWBATh TUIMOTE3bI M TEOPHH O MIPOUCXOXKICHUH KU3HU, YEJIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpaIlCHUs
rJ100aJbHbIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOP Oyayied npodeccruoHanbHOU
NEeSATEILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOJIONIOJIB30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3MiCTBA, MHILEBON
MPOMBITIUICHHOCTH, YTJIyOJIATh TIO3HABATEILHBI WMHTEpPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIEH  mpodeccud W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMIX CpPeaHEro MpodheCCUOHAIBHOTO U
BBICIIIETO OOpa30BaHUAI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka 1
2 JKuBbIe cCTEMBI U UX U3YUYCHHE
3 buonorus xkinetku 0.5
4 XuUMHUYeCcKasi OpraHu3arus KJIEeTKA 10
5) Crpoenuie u GyHKINU KIETKU 8
6 OOMeH BellecTB U MpeBpalleHnue S HEPTUH B 9 1
KJIETKE
7 Hacnencreennas uapopmarus u 9 05
peanuzanus e€ B KJIETKe
8 JKu3HEeHHBIA UK KIETKA 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U 5 05
M3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6
14 I'eneruka yenoBeka 3 0.5
15 Cenekiust OpraHu3MOB 4 1
16 BroTtexHonOTHs ¥ CHHTETHYECKast OMOJIOTHs 4
17 PesepBHOe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13
11 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (mupp )
NMPoOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 3apoxIeHUE U PA3BUTHE 3BOIIOIMOHHBIX 4
MPEJICTaBICHUI B OMOJIOTHU
2 MukxposBOIONHS U €€ PE3yIbTaTh 14 2
3 Maxkpo3BOJIOIHS U €€ pe3yIbTaThl 6
4 [TpoucxoxaeHue U pa3BUTHE KU3HU Ha 15 15
3emie
5 [IpoucxoxaeHNE YeI0BEKa — aHTPOIIOTEHE3 10 1
DKOJIOTHs — HayKa O B3aMMOOTHOIICHHUSIX
6 OpPraHU3MOB M HaJJOPTraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
7 Opraau3Mebl U cpesia OOUTaHuS 1.5
8 DKOJIOTHUS BUJIOB U TOMYISIUN 0.5
9 DKOJOTHUs COOOIIECTB. DKOJIOTHUECKUE 12 05
CUCTEMBI
10 buocdepa — rmobdanpHas skocucTema 6
11 UenoBek U OKpyKaromas cpeaa 6
12 PeszepBHoe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Buosorus kak KOMIUIEKCHAsI HayKa M KaK
4acTh COBPEMEHHOT0 00I1IecTBa

JKuBEIE CHCTEMEI U UX CBOMCTBA

YpoBHEBas OpraHu3anus ;KUBbIX CUCTEM

HcTopust OTKPBITHS U U3YYEHHUS KIIETKHU.
Knerounas teopus

Metoabl MOJIEKYJIIPHON U KJIETOYHON
o6uonoruu. [IpakTrueckas padora
«M3y4eHre METOI0B KJIIETOYHOU OMOJIOTHH
(xpomaTtorpadwus, 3nexTpodopes,
nuddepeHnraibHoe IEeHTPUGYTUpOBaHUE,
[TLIP)»

0.5

XUMHYECKUHN COCTAB KJIETKHU

MuHepaibHbIE BEIIeCTBa KIETKU, UX
Ouonoruyeckas poib

Opranndeckue BEnecTBa KICTKH — OCIKH.

JlaGopaTopHas pabora «OO0Hapyx)eHne
OeJIKOB C TTOMOIIIbIO KAY€CTBEHHBIX
peaKuuii»

0.5

CgoiicTBa, Knaccupukanus u GyHKIIHH
0enKoB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KICTKU —

10
YTIIEBOIbI

1 Opranuyeckue BenecTBa KJIeTKH —

JTUTIV BT
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaGopaTtopHnas pabora «HcciaenoBanue 05
HYKJIEMHOBBIX KHUCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3TUYHBIX OPTaHU3MOBY

13 Crpoenue u pyakuuu ATOD. Jlpyrue
Hykieosuarpudocdars (HTD)

14 CexsennpoBanue [JHK. Merozst
T€HOMHKH, TPAHCKPUIITOMHUKH, TPOTCOMHUKHI

15 MeTozsl CTPYKTYpHO#M OHOJIOTHH

16 Tunel knetok. [Ipokapuornyeckas KieTka
CrpoeHnue 3yKapruOTHUYECKON KIIETKHU.

17 [IpakTuueckas pabora «M3y4yeHue cBONCTB 0.5
KJICTOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KISTKH
OnHOMeMOpaHHbIE OPraHOUbI KIETKH.

19 [IpakTuueckas padora «M3yuenue 05
JBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KJIETKax»

[TomyaBTOHOMHBIE OpPTraHOUABI KJIETKU:

20 MHUTOXOH/IPHH, TUIacTH L. JIJabopaTopHast 05
pabota «/ccnenoBanue miIa3Mosn3a u '
JETUIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)

21 HememOpaHHbIe OpraHOUIbI KJIETKH

22 Crtpoenue u GyHKIHH sapa




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«V3ydyeHune cTpoeHus KJIIETOK pa3ImIHbIX
OpPTaHU3MOB»

0.5

24

ACCUMUIISITINS ¥ TUCCUMILISALINS — JBE
CTOpOHBI MeTabou3Ma. Turmbl ooMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTuTHYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJasbl)»

25

DepMEHTAaTUBHBIN XapaKTep PeakLui
KJIETOYHOTO MeTabonmu3Mma. JlaboparopHas
pabora «3yuenue hepMEeHTaTUBHOTO
pacIeryieH s IepoKCHIa BOAOPOa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

Benku-akTuBaTOpHI U OENKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT OOMEHa BEIECTB

28

dortocunTes

29

Xemocunres. Jlaboparopras pabota
«CpaBHeHHe TIpoLeccoB pOTOCHHTE3a U
XEMOCHHTE3a

0.5

30

AHa3poOHBIC OpraHu3Mbl. Buibl OpoxkeHusI.
JlaGopaTtopHnas pabora «CpaBHEHHE
MIPOIIECCOB OPOKEHUS U JTBIXAHUS

31

AspoOHBIE OpraHU3MBI. JTaIlbl
SHEPreTHYECKOro oOMeHa

32

DHeprus MEeMOPaHHOTO TPaIueHTA
npoTtoHoB. Cunte3 AT®: paborta




npoToHHOU AT®-cuHTa3bI

33 Peakiiuu MaTpudHOTO CHHTE3a
34 Tpanckpunuus — matpuusslii cuHTe3 PHK
35 Tpaucasus u e€ dTambl
36 KonnpoBanue amuHOKUCIOT. Posb
pubocom B OnocuHTe3e Oenka
37 Opranuzanus reHoMa y mpoKapuoT u
JYKapUoOT
38 MonnekynsipHble MEXaHU3MBbI SKCIIPECCUH
TeHOB Y 3YKapHOT
Bupycbl — BHekJIeTOUHBIE (POPMBI KUZHU U
39 obnuraTHbIe MapasuThl. [IpakTHyeckas 0.5
pabota «Co3anue Mo BUPYCay
40 BupycHsle 3a601eBaHus yellOBeKa,
JKUBOTHBIX, PACTCHUH
41 HanorexHomorny B OMOJIOTUN U MEIUILINHE
42 JKu3HEeHHBIA UK KIETKA
43 Matpuunslii cunte3 JJHK
XpomocoMsl. JITaboparopHas pabora
44 «M3y4eHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»
45 JleneHue KIETKU — MUTO3
Tunel kneTok. KapuokuHes 1 IUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)»
47 Peryssiiust ')KU3HEHHOTO IUKJIA KIETOK




48

OpranusMm Kak eIMHOE LIETI0e

Txanu pacrenuii. JlabopaTopHas pabora

49 . - 0.5
«V3ydyeHune TkaHel pacTeHUI»
TxaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTopHas paborta «3ydeHue TKaHeH 0.5
KHUBOTHBIX»
Opranbl. Cucremsl opranos. JlaboparopHas

51 pabota «/3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBr>KeHre OpraHu3MOB

o4 [Iutanue opranu3MoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTebHAs CHCTEMA YeTIOBEKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YenoBeKa

58 TpaHcopT BENIECTB y OPraHU3MOB

59 KpoBeHocHas cuctema 1o3BOHOYHBIX
KHUBOTHBIX U YEJIOBEKA

60 Brinenenue y opranu3zmMoB

61 3ammra y OpraHu3MoB

62 NMMyHHas cucTeMa 4eoBeKa

63 PaznipaxuMOCTh U perymnsuus y
OpPTraHU3MOB

64 I'ymopanbeHast peryasus 1 SHI0KpUHHAs

CHUCTEMA XUBOTHBIX M YCJIOBCKaA




65

DopmBbl pa3MHOKEHUS OPTaHU3MOB

66

[TonoBoe pa3MHOXKEHUE

67

Meiios

68

I'amerorenes. OOpa3oBaHHe U Pa3BUTHUE
MOJIOBBIX KJIETOK. JIabopaTopHas paborta
«M3ydeHune cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpenapaTax»

0.5

69

WuauBuayanbHOe pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

70

3akJiaJika OpraHoB M TKaHEH U3
3apOABIIIEBIX JIUCTKOB

71

Poct Pa3BUTHUC KUBOTHBIX.
JlaboparopHast paboTa «BbIsiBIeHHE
NIPU3HAKOB CXOJICTBA 3apPOIbIIICH
MI03BOHOYHBIX KMBOTHBIX»

0.5

72

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKEHHS BBICIIUX PACTCHUID»

0.5

73

HcTopust cTaHOBJICHUS U Pa3BUTHUS
TEHETUKH KaK HayKH

74

OCHOBHBIC TIOHSITUSI © CUMBOJIBI TEHETHKH.
JlaGopaTtophast pabota «JIpo3zoduia kak
O00BEKT TeHETUIECCKUX HCCIICIOBAHUIN

0.5

75

3aKOHOMEPHOCTHU HACIEAOBaHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpelnuBanus y apo30¢uibr”

0.5




]_[I/ITOJIOI‘I/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I[[HOFO

76 1
CKpEIIMBAHUS
77 AHanusupyrouiee ckpeniuBanue. Hermomnnoe 1
JOMHHHUPOBAHHE
JurunbpumHoe CKpenmrBaHue.
78 [IpakTuueckas padota «3yueHue 1 05
Pe3yNIbTaTOB IUTHOPUIHOTO CKPEIIUBAHUS '
y JpO30(QHIIBD)
79 [{uTonmornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEIIMBAHUS
80 CueruieHHOE HaceI0BaHUE PU3HAKOB 1
81 XPpOMOCOMHasI TEOPHS HACIIEACTBEHHOCTH 1
82 I'eneruka moma 1
83 I'eHoTHII KaK 1eJIOCTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb Pa3BUTUS 1
pacTeHHii, )KUBOTHBIX U YEJIOBEKa
85 H3MeHunBOCTh MpU3HAKOB. Buabl 1
U3MEHUYUBOCTH
86 MopaudukarmonHas ”3MEHUYNBOCTh 1
BapuauvoHHbI psif U BapUaLIMOHHAS
kpuBas. JlabopaTopHas paborta
87 «MccnenoBanmne 3aKOHOMEPHOCTEN 1 05
MOIU(PUKAITIOHHON U3MEHUYUBOCTH. '
[TocTpoeHne BapHallMOHHOTO psifa U
BApUAIMOHHOW KPUBOM»
88 I'enoTunm4eckast 3MEHUYUBOCTD. 1
KombOunatuBHast ©3MEHUHUBOCTD
89 MyTanuoHHasi USMEHYUBOCTb. 1 0.5




[IpakTuueckas pabora «MyTtaruu y
Jpo30¢uIIbI (Ha TOTOBBIX
MHUKpOIIpenaparax )»

90

3aKOHOMEPHOCTH MYTAI[MIOHHOTO IIPOLIECCa.
ONUreHeTHKa 1 SIIUTeHOMHUKa

91

['eneruka yenoBeka. [IpakTudeckas pabora
«CocraBiieHue U aHAJIN3 POIOCITOBHOM

0.5

92

MeTtoapl METUIIMHCKON T'€HETUKH

93

3HaquI/Ie MeI[HI.[PIHCKOfI TCHCTHUKU B
HpeI[OTBpaH_IeHI/II/I N JICYCHHUHU I'CHCTHUYCCKUX
3200J1€BaHUI YEJIOBEKA

94

OCHOBHBIE TIOHSITHS CEICKIIHU.
JlaGopaTopHas paborta «3ydeHue copToB
KYJIBTYPHBIX PACTEHUN U IIOPOJ] JOMALTHUX
KHUBOTHBIX»

0.5

95

MeTompl CeeKIIMOHHON paOOTHI.
JlaGopaTtopHnas pabota «/3yueHne MeTo10B
CEJIEKIIUU PACTCHUI»

0.5

96

JloCTHKEHMS CeJIEKIUU PACTECHUHN U
*KUBOTHBIX. [IpakTiueckas pabora
«ITpuBHBKa pacTeHU»

97

CoxpaHeHue, U3y4eHHUE U UCTIOIb30BAHUE
TEHETUYECKUX PECYPCOB

98

buorexHonorus Kak HaykKa ¥ OTpacib
npousBocTBa. [IpakTuueckas padora
«M3yuenne 00beKTOB OMOTEXHOIOTUN

0.5

99

OCHOBHbBIE HaIlPaBJICHUS! CHHTETUYECKOU
onoJsIoruu




100

XpOMOCOMHaSI 1 ICHHasA WHXXCHCPHUA

101 Menunuackue OMOTEXHOIOT NN
102 PesepsHbiil ypok. IloBTOpeHue, 1
0000111eHNEe, CUCTEMAaTH3allis 3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 102 0 135
[MPOTPAMME
11 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
°
Jlj;-n Tema ypoxa Bcero Konrpoabubie  Ipakririeckite i[:;:eﬂnﬂ :)lg];l;l;?)i?:enbﬂme
padoTsI padoThI pecypenr
1 OomtonnonHas teopus Y. Jlapsuna 1
5 JIBIOKyIIME CHIIBI ABOJIIOIIMU BUIOB 10 Y. 1
HapBuny
3 BopnrOa 3a cymecTBoOBaHUE, €CTECTBCHHBIN 1
1 UCKYCCTBEHHBIN OTOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPUU 1
ABOJTIOIIAH
5 Dransl 3BOIIOIMOHHOTO Mpoliecca: 1
MHUKPO3BOJIIONUS U MAaKPOIBOJIOLIUS
6 [Momymnsius — sneMeHTapHas €AMHALIA 1
ABOJTIOIIAH
3aKOH T€HeTHYEeCKOro paBHoBecus JIK.
7 Xapau, B. Baitn6epra. JlabopaTopnas 1 0.5

pabota «BpIsBICHNE H3MEHUUBOCTH Y




0co0el 0IHOrO BUAA»

DnemeHTapHbIe (HaKTOPHI IBOJIOLIUN

OS¢ ekt ocnoBaremnst. dpdexr
OyTBUIOYHOTO TOPJIBIIIKA

10

Murpauuu. M30a0muu nonyssuuii:
reorpaduyeckas, Ononormaeckas

11

EcTtecTBeHHBIN 0TOOP — HANPABIISIIONTUN
(hakTOp IBOIOIUHN

12

[TonoBoii oT60P

13

[TprcnocoOIeHHOCTh OPraHU3MOB KaK
pe3ybTaT MHUKPO3BOJIFOIIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B U HIUOAAANITAIIUHN Y
pacTeHUM U KUBOTHBIX)

0.5

14

[Tpumepsl pUCTIOCOOICHUH Y OpraHU3MOB:

Mopdonorudeckue, GU3MOIOTHIECKUE,
OHMOXMMUYECKHUE, TIOBEICHUECKHUE.
Jlaboparopnas pabota «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11eTIECO00Pa3HOCTh)»

0.5

15

Bupn, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPUIO»

0.5

16

CrpykTypa BUaa

17

Bunoo6pa3oBanue Kak pe3yibTar
MHKPO3BOJIOIMN

18

CBs3b MUKPO3BOJIIOIWHU U SITUACMHUOJIOTUN

19

MakposBostouus. [Taneontonornueckue




MCTObI U3YUYCHUS 5BOJTFOITUN

buoreorpaduueckue MeTOabl U3YUYECHUS

20
3BOJTIOLIUU
DOMOpPHUOIOTHYECKHUE U CPaBHUTEIBHO-

21 MOP(OJIOTHIECKUE METO/IbI U3YUCHUS
SBOJIIOLIMU
MounekyIapHO-T€HETUYECKHE,

22 OMOXMMHYECKHE U MaTeMaTUYeCKue
METO/]Ibl U3yUYECHHUSI SBOTIOIIUN

23 OO01re 3aKOHOMEPHOCTH JBOJTIOIHH

24 AnantuBHas paauanus. HepaBHoMepHOCTD
TEMITOB 3BOJIIOLUU

o5 HayuHblie runoressl IpOUCX 0K ICHUS
JKW3HU Ha 3emiie

26 JloHay4yHbI€ MPECTABICHUS O 3aPOKICHUN
KU3HH

97 OCHOBHBIE 3Tanbl HEOPraHUYECKOU
SBOJIIOLIMU

28 ['unoTe3sl 3apOKACHUS )KU3HU
Uctopus 3emiin 1 METOABI €€ U3YUEHUS.

29 Jlaboparopnast pabota «3yuenue u 05
OMHUCaHUE UCKOMAEMBIX OCTATKOB JIPEBHUX '
OpraHUu3MOB»

30 HauanbHbie 3Tanbl opraHunyecKoi
SBOJIIOLIMU

31 DBOIIOLUS YKApUOT

39 OCHOBHBIE 3TaIlbl BOTIOIUU 05

pacturensHOro Mupa. [Ipakruyeckas




pabota «3ydenne ocoOeHHOCTEH
CTPOCHHSI PACTCHUI PA3HBIX OTICIIOBY»

OCHOBHBIC 3TaIIbI 3BOJIFOIIUH XKUBOTHOI'O

33
Mupa
OBoronys )KUBOTHBIX. [IpakTrueckas

34 pabora «3yuenue ocobeHHOCTEH 0.5
CTPOEHHUSI TO3BOHOYHBIX KHUBOTHBIX)»

35 PazBuTune xu3Hu Ha 3emJie 1o Apam U
nepuojam

36 MaccoBrsie BbIMUPAHUS — 3KOJOT'MYCCKUC
KPHU3HCHI MPOIILIIOTO

37 CoBpeMEHHBIN 3KOJIOTUYECKUN KPU3HC, €TO
0COOEHHOCTH

38 CoBpeMeHHast cucTeMa OpraHu4ecKoro
MPOLLIOTO

39 OCHOBHBIE CHCTEMaTUYECKUE TPYIIIBI
OpraHu3MoOB

40 AHTpOTIONIOTHSI — HayKa O YEeJIOBEKE

a1 Passurtue npeacrasieHuit o
MIPOUCXOXKJACHUH YeJIOBEKA
Mecto yenoBeka B cucTemMe
opraHuueckoro mupa. JlabopatopHas

42 pabota «M3yueHue ocoOeHHOCTEN 0.5
CTPOEHUSI CKEJIeTa YeJI0BEKa, CBA3AHHBIX C
MPSIMOX OKICHHEM»

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a

44 CooTHo1ieHre OMOJIOTHYECKUX U

COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOTCHE3E




45

OcCHOBHBIE CTaIUM AHTPOIIOTEHE3a

46

ITaneoreneTrnka 1 majecorecHOMHUKA

47

3BO.HIOI.II/I$I COBpPCMCHHOT'O YCIIOBCKA

48

UYenoseueckue packl. [Ipaktuyeckas
pabota «3ydeHHe SIKOITOTHUECKUX
ajianTanuii YeJoBeKa

0.5

49

MexauciunaInHapHbIe METO/IbI
AQHTPOIIOJIOTHHU

50

3apoxaeHUE U pa3BUTHUE FKOJIOTUU

o1

Mertoapl skosoruu. JlaboparopHas padora
«3yueHne MEeTo0B IKOJIOTHUECKHUX
HCCIICIOBAHUID)

0.5

52

3HayeHne YKOJIOTMYECKUX 3HAHUN I
YyeJIOBEKa

53

Okonorndyeckue paKTopsl

54

AbGuoTtndeckue aktopbl. CBET Kak
sKosoruueckuit gpaxtop. JlaboparopHas
pabota «BpIsiBIeHHE TPUCTIOCOOICHUI
OPraHM3MOB K BIIMSIHUIO CBETa»

0.5

55

AbGuoTtndeckue dakropsl. Temmeparypa
KaK 9KOJIOTUYECKHUIA (PaKTop.
Jlaboparopnas pabota «BrisiBieHme
MPUCTIOCOOTICHUH OPTaHU3MOB K BIUSTHUIO
TEMIIEPATYPhI»

0.5

56

AbGuoTtnueckue dhakTopbl. BiaxkHOCTB Kak
skojornueckuit pakrop. JlabopaTopHas
pabota «AHATOMHUYECKHE OCOOCHHOCTH
pacTeHHii U3 pa3HbIX MECT OOUTAHUS

0.5




o7 Cpenpl 0OuTaHNUS OPraHU3MOB 1

58 buonornueckue puTmbl 1

59 ’Kuznenusie GOpMBI OPraHU3MOB 1

60 buotnueckue hakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUTs CYIIIECTBOBAHMSI OPTAaHU3MOB B Cpefie 1
oOuTaHus

62 DKOJOTUYECKHIE XapaKTePUCTUKU 1
MO YJISIITIN
OCHOBHBIE TIOKa3aTENIN TOMYJISIIHN:

63 YHUCIIEHHOCTb, TUIOTHOCTb, BO3pAacTHAS U 1
MOJIOBAsi CTPYKTYpa
OCHOBHBIE TIOKa3aTENIN TOMYJISIIHN:

64 POKJ1a€MOCTh, IPUPOCT, TEMII POCTAa, 1
CMEpPTHOCTh, MUTPALIAU

65 DKoJIoTHYecKasi CTpYKTypa MOMyJIsSIIAN

66 JlnHAMHKA TOMYJISAIUN U €€ PeTyIISIHS

67 KpuBbIe pocTa YHCICHHOCTH TIOMYJISIIIHH. 1
KpuBbie BEDKUBAHUS
DKoJIoruuecKas HHIlla BHIA.

68 Jlaboparopnas pabota «IIpucnocodnenus 1 0.5
CEMSIH PACTCHHH K PaCCEIICHUIO)

69 Bun xak cucrema nomnynsuuit 1

20 3aKOHOMEPHOCTH MOBEJICHUS U MUTpaLlUAid 1
JKUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3

72 DKOoCHCTEMa KaK OTKPBITasi CUCTEMA




KpyroBopot BewecTs 1 NOTOK YHEPTHH B

73
HKOCHCTEME

74 OcHOBHBIE TOKA3aTENN HIKOCUCTEMBI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 H3meHeHust coOO1IECTB — CYKLIECCHH

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. JKOCUCTEMBI MOPEN U OKEAHOB

78 [TpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI
TYHAP, JIECOB, CTEIIEH, ITYCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTrueckas pabora 05
«3yuenue u onucanue ypo03KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHUI

82 Pa3HBIX TUTIOB HAa CyOOpTraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmiermianerapras 06009Ka
3emiu

84 VYuenue B. W. Bepnasackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHMUS
o6uocdepsl

86 KpyroBopotsl BemecTs u
OMOreOXMMHYECKHUE IUKITBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE

OMOMBI CyIIN




88

YcroitunBocTh 6uochepsl

89 DKOJIOTHYECKUE KPUZHUCHI U UX MPUIUHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIIOT€HHOE BO3/IEHICTBUE HA
PaCTUTENBbHBIN U )KUBOTHBII MU

92 OxpanHa mpupo b

93 OCHOBHBIE PUHIUIIBI YCTOWIHUBOTO
Pa3BUTHUS YEIIOBEYECTBA U TIPUPOIBI
PanmonansHOE IPUPOAOIIOIH30BAHNUE U

94 COoXpaHEHHEe OMOJIOTHYECKOTO
paszHooOpa3us 3eMiau

95 O6006meHue mo reme «MHUKPOIBOIIONHUS U
€€ pe3yIbTaThI»

96 O6o06menue o Teme «MaKpOIBOIIOLUS U
€€ pe3yabTaThD)

97 O6006mmenue o reme «IIpoucxoxaeHue u
pa3BUTHE )XKU3HU Ha 3emiie»

08 O6006mmenue o teme «IIpoucxoxaeHue
YEJIOBEKA — AaHTPOTIOTEHE3)

99 Oo6o06mieHne o TemMe «IKOJIOTHs — HayKa O
B3aMMOOTHOIICHUSIX OPTaHN3MOBY

100 O0600menue mo reme «OpraHu3Mbl U cpefia
0o0OUTaHUS

101 O06001eHue 110 TeMe «DKOJIOrUA BUIOB U
TIOMYJIS AN

102 O606mmenue o teme «buochepa —

riio0ajgbHas IKOCUCTEMA




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

7.5




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



		2023-09-22T12:47:10+0800
	Филиппова Тамара Аркадьевна




