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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMy mpeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero odumiero oOpa3zoBaHHUs pa3paboraHa Ha ocHoBe dDeaeparbHOroO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit denepamumy,
OdI'OC COO, Konmenuuu mnpenojaBaHusi ydeObHoro mnpeamera «buosiorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOunbiii npeamer «buonorus» yriyonéaHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHON obnacTu «EcTtecTBeHHO-
HayyHeie TipeameThl». CornacHo mnonoxeHusmM DPIOC COO npoduibHbIC
y4ueOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepennmanmn  00ydeHUsT Ha YPOBHE CcpefaHero oOmiero oOpa3oBaHHs U
MPU3BaHBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPETHUM
001MM, cpeTHUM MPOdEeCCHOHAIBHBIM U BBICIIIUM 00pa3zoBaHueM. B To ke Bpems
KOKIbIM M3 3THX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSA3aHHBIX C MPOQOpUEHTANMCH OOYYaIOMUXCd W CTUMYJIHUPOBAHHUEM
WHTEpeca K KOHKPETHOW 00JaCTH HAy4YHOTO 3HAHWSI, CBS3aHHOTO C OMOJIOTHUEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM MJIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOHoMy mnpenMery "buonorusa" maér mpeacrtaBieHHE O
eI W 3ajadax u3ydeHuss ydeOHoro mpenmera «buonmorus» Ha yriryOoiéHHOM
YPOBHE, OIpeessieT 00s3aTebHoe (MHHBAPUAHTHOE) MIPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUpOBaHME 1O pa3fenaM U TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIE0BATENIbHOCTh M3YyUYEHHs] YUeOHOro Marepualia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKM Y4eOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mporpamme mno Ouosoruu
peain30BaH MNPUHIUI IMPEEMCTBEHHOCTH C HM3yYe€HUEM OHOJIOTMU Ha YPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Ojarojapss 4YemMy MOpOCMaTpUBaeTcs
HAIpaBJICHHOCTh HA  MOCIEAYIOIlee pa3BUTHE OMOJOTMYECKHX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pas3e KH3HU, Ha
BOCIHUTAaHHE OEpeKHOTO OTHOLICHHS K OKpy)Karolled mnpupogHoi cpeae. B
nporpaMme Mo OHMOJOTHMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpeaMera
«buonorusiy B peamuszanuu  TpeboBanuii PI'OC COO k nIaHUPYEMbIM
JUYHOCTHBIM, METaIlpeAMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OO0ydYeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIHHOM  JIESITEIIBHOCTH
00yJarmMXCcsi MO0 OCBOCHHUIO COJIEpKaHUsI OHOJIOTMYECKOro O0pa3oBaHUsl Ha
YPOBHE CpeAHEro 00IIero 0opa3oBaHusl.

VYyebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOuero oopazoBaHus
3aBeplIaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimmpeHre U yriayOJjeHue 3HaHHM OOydJarommxcsi O >KMBOM MPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUN, OMOTEXHOJOTHH, BOITIOIMOHHOTO YUYEHHS U SKOJOTHH.

N3yuenue yueOHoro mnpeamera «buonorus» Ha YriayOJeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYarOIIMXCS K MOCIEIYIOUIEMY MOJIYYEHUIO
Owonornyeckoro  oOpa3oBaHMs B By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro CoAep X aHHs COCTABIISAET CHCTEMa
OMOJOTUYECKUX  3HAHUW, TOJYYEHHBIX TMPU  HU3YUYECHUHU  OOYyHArOUIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieIOB OMOJIOTMU HA YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS MOJy4YarOT pa3ButHe. Tak,
paciiupeHbl U yriryOjJeHbl OWOJIOTUYECKHE 3HAHHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me YesOBeKa, OOIMIMX 3aKOHOMEPHOCTIX KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPbIE MOXXHO HCIOJIb30BaTh KaK OPHUEHTHUPHI UIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HWHTETparus OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYECHHBIMU OOYYAIOIIMMHUCA TPU H3YUEHUU
bu3uKK, XUMHH, Teorpadru 1 MaTEMATHKH.

Ctpyktrypa mporpaMMmbl 1o ydeOHOMy mpeametry "buosorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIII M JBOJIIOIMOHHBIA MOAXOAbl K M3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpPraHU3alliy, SBOJIIOIIMA OPTaHUYeCKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJIOTMYECKOro pa3zHooOpasus minaHeTel. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOM OHOJOTHMH, SMOPHOJIOTUU U
OMOJIOTUN PA3BUTHSI, TEHETUKU U CEIEKUIUU, OMOTEXHOJIOTMM W CHUHTETUYECKON
OWONIOTHH, AKTyaIM3UPYIOTCS 3HAHWUS OOydYarommxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usuosoruu uenoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4eHHUE, OCHOBBI DKOJIOTUHU U yueHue o ouocdepe.

VYyebnsiii npeamer  «buonorus» mpuszBaH  00eceuUTb  OCBOEHHUE
00y4JarmuMucss OMOJIOTMYECKUX TEOpUl U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUII,
JIeXKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApPTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IMOIyJIALUH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOLIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTUY, IPUKIIAHBIX ACTIEKTaX OMOJIOrMYecKuX 3HaHu. J{is
pa3BUTUS M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOTMH Hapsay co
3HAYUTENIBHBIM 00BEMOM TEOPETUYECKOTO0 MaTepuaia B COACPXKAaHUHU MPOTPaMMbI
1o OMONIOTHH TMPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM MHOW oOnacTh OWOJNOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
y4EHBIX B PEIICHUE BAXKHEUITNX OMOJOTHIECKIX U IKOJIOTUIECKUX MPOOIIEeM.



[enb uzydenus yueOHoro npenmera «buonorus» Ha yriryOnéHHOM YpOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYPHO-(QYHKIIMOHATbHOMN
OpraHM3allMd J>KMBBIX CHCTEM pa3HOTO paHra M NpUOOpeTeHHe YyMEHUM
UCIIONIb30BaTh TH 3HaHUsA B ()OPMUPOBAHMM MHTEpECa K OMpPEeNEHHON obiacTu
po(hecCHOHAFHON ACSITEbHOCTH, CBS3aHHOW C OWOJIOTHEH, WM K BHIOOPY
y4eOHOTO 3aBEACHUS IS IPOIOJDKEHUSI OMOJIOTHIECKOTO 00Opa30BaHMUs.

Joctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yTIyO0IEHHOM YPOBHE 00ECTIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCS CUCTEMBbl OMOIIOTUYECKUX 3HAHUW: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABJISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPa; O
CTPOCHHH, MHOTOOOpa3sMM M OCOOCHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KIJIETKa,
OpraHu3M, MOIYJISAIUS, BUJ, OMOTE€OLIeHO3, Orocdepa); 0 BBIAAIOMIUXCS OTKPBITUSIIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OUOJIOTHH;

O3HAaKOMJICHHE OO0YyYaroUuMxcs C METOAAMM TMO3HAHHUS >KUBOM NPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJAaMU  OMOJIOTUYECKUMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOTMH W OHOJOTHH pa3BUTHUSA, TEHETUKH U
CCeJICKINH, OWOTEXHOJIOTUM M CHHTETUYCCKOW OWONOTHH, TaJCOHTOJIOTHH,
DKOJIOTUM);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
ucceNoBaHuii B Jabopatopud W B mpuponae (HaOMoneHHWE, HU3MEpEHHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJicHUEe OOYYaIOIIMMHUCA YMEHUSMHU: CaMOCTOSITEIbHO  HaXOIUTh,
aHAJIM3UPOBATh W HCIIOJH30BATh OHMOJOTHYECKYI0 WH(GOPMAIUIO; TOIB30BATHCS
OMOIOTHYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTaHABIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM ¥ COLMAIHHO-)KOHOMUYECKUMU U  3KOJIOTHYECKUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLIEHMBATH IOCJEICTBUS CBOEH JAESITENBHOCTH IO
OTHOIICHHUIO K OKPYXKAIOIIeH MpPUPOTHON cpeie, COOCTBEHHOMY 30pPOBBIO U
3MI0pPOBBI0  OKPYXKAIOIIMX JIIOJIeH; OOOCHOBBIBATH M COONIOJATh  MEpPHI
npo(UIaKTUKA MHPEKIMOHHBIX 3a00JIeBaHUMN, MpaBUia MOBEACHUS B MPUPOJE U
o0ecrniedueHrs 0€30MacHOCTH COOCTBEHHOM KU3HEACSITENLHOCTH B UPE3BbIYaHBIX
CUTyallUsiX TNPUPOAHOIO W  TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBpEMEHHBIC HAYYHBIC OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00YYAIOIMINXCSI HMHTEUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IpOIECCe 3HAKOMCTBAa C BBIJAIOUIMMUCS OTKPBITUSAMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OHOJIOTMH, pEHIaeMbIMU €10 MpoOiieMaMu, METOI0JIOTHEn
OMOJIOTHYECKOTO UCCIIeIOBaHMUS, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAaHHM, PEIICHUSI OMOJOTMYECKUX 3a/1a4, MOACINPOBAHUS OMOJOTHIECKIX
00BEKTOB U MPOIIECCOB;



BOCIHUTAHUE y O0YYAIOIMIKXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBICHUAM; (DOPMHUPOBAHHE KOJIOTUIECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIed KyJIbTYphl TOBEACHHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIMIMMHUCS ~ KOMIIETEHTHOCTH B PAIlMOHAIBHOM
IPUPOJIOTIONIB30BaHUU (COOJIOJICHIE MpaBWJI TMOBEACHUA B TMPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbS U 3/I0POBbS
OKpyXXalolmux Jiojae  (cobmoaeHus wmep mnpoduiIakTUKH — 3a00JIEBaHUM,
obOecrieueHrne OE€30MaCHOCTH JKU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOTEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUI U YMEHHH B MOBCEIHEBHON KU3HU;

CO3JaHME  YCIOBUM I  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIMMHCS
VHIVUBUIYAJIbHON o0pazoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocyenyoueMy npo(ecCHOHaIbHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUHM C
WHIMBUTy ATbHBIMUA WHTEpPECAMU U OTPEOHOCTSIMH PETHOHA.

OO1ee 4nMca0 4yacoB, OTBEICHHBIX HA U3y4YeHHE OMOJOTHH HA yriyOJeHHOM
YpOBHE cpeaHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT6op opraHuzanoOHHBIX (OPM, METOJIOB U CPEACTB OOy4YeHHUs OUOJOTHH
OCYIIECTBIISIETCS. ¢ Y4ETOM CHEIU(PUKU €ro COoAep aHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMYECKOro 00pa3oBaHHsA B OpraHU3alUsAX CPEIHEro
po¢heCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

OO0s13aTeIbHBIM YCIOBUEM MPU O0yUEHUU OHMOJIOTUU Ha YyTIyOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJIEHUE JTA0OPATOPHBIX M MpakTUdyeckux padot. Takxke ydactue
00y4JaromuXxcsi B BBIOJHEHUU MPOEKTHBIX M y4eOHO-HCCIEeI0BATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSIeTCd y4YUTeJIeM Ha OCHOBE HMEIOLIUXCA
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBU.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapctTBeHHoOM utoropoii arrectamuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopust pa3BUTHs
Owonornu.  buonormdyeckue HAYKM W HU3ydaeMble ~HMH  MPOOJIEMBI.
dyHaaMEHTallbHbIEC, NPUKIAIHBIE M TMOWCKOBbIE HAy4YHbIE HCCICIOBAHUS B
OHMOJIOTHH.

3HadyeHre OMOJOrUU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTtuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HaYyeHUE OHOJIOTHH B
MPAKTUYECKOM JICSTEIbHOCTH YEJIOBEKa: MEJHUIIMHE, CEJIbCKOM XO3SIHUCTBE,
MPOMBIIIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckuii, U. I1. 11aBnos, . . Meunukos, H.
. Baswios, H. B. Tumodees-PecoBckuii, J[xx. Yorcon, @. Kpuxk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbl U UX U3yYeHHUE

JKuBble cuctemMbl Kak mpenMer u3zydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb,
CJIOKHOCTh M YIHOPSAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISALIMOHHO-BUI0BOM, 9KOCHUCTEMHBIM
(OuoreoneHotuueckuii), Omochepusiid. Ilporeccel, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (opma CyUIECTBOBaHUSA
Marepun. Hayku, n3yyaromue >KMBbI€ CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3aliu.

Nzydenne xuBbIXx cucTeM. Metoasl Omomornyeckoil Hayku. Habmionenue,
U3MEPEHUE, IKCIIEPUMEHT, cUcTeMaTu3alus, MetaaHanus. [loHsTue o 3aBucuMon u
HEe3aBUCUMOM mnepeMeHHou. IlmaHupoBanme skcnepumenTa. I[locranoBka wu
npoBepka rumnote3. Hynesas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynbratoB. [IpuunHBl UCKaXeHUsT PE3yJbTAaTOB »JKcnepuMmeHTa. [loHsaThe
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPHU3HAKH JKU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHU KUBOU
npupoas», «CTpoeHHE KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YEJOBEYECKOro opranumsmay, «buoreonenos», «buocdepay, «Metoabl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE IS IPOBEICHHUS
HaOJI0ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30oBaHuWE pPa3IMYHBIX METOAOB IIPH
V3YUYCHHH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — cTpykTypHO-QyHKIMOHANbHAsg eIuWHUIA KuBoro. lcropus
otkpbITHs kieTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBans,
M. Hlneiinen, P. Bupxo). OCHOBHBIEC MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJIIDHOM ¥ KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIIHS,
xpomatorpadusi, 37meKkTpodope3, METOJ MEUEHBIX aToMOB, AU(EepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emokK. DIEKTpoHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOI, «DJIEKTPOHHBI MUKPOCKOID,
«HcTopus pazBUTHS METOAOB MUKPOCKOTTUI.

ObopynoBaHue: CBETOBOM MMKpPOCKOI, MHKpOIpEnapaTbhl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IlpakTnueckass padora «V3yyeHue MeETOAOB KJIETOYHOM OHMOJOTUH
(xpomarorpadus, amekrpodopes, auddepeHmanbHoe IeHTpUyrupoBaHue,
[1LIP)».

Tema 4. XumMuueckasi Opranu3anus KJIEeTKH

XUMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaAMUKPOIJIEMEHTBHI.
Bozma m €€ posib Kak pacTBOPUTENA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperyssinuu. MuHepajabHble BELIECTBAa KJIETKU, MX OHOJOrHyecKas
pouib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekyJbl. [lepBuunas
CTpyKTypa Oenka, NHenTuaHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss OenkoB.
buonornueckue pynkuuu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIBIL.
OO0mmii TUIaH CTPOCHHS W (PUBUKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckue QyHKIIUN yriaeBOIOB.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccudukanys TUIuIo0B.
Tpurnuuepunbl, QGocPoyunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOIue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYTIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HyKIE€MHOBBIX KHUCIOT.
Hykneotunpl. Ilpunnun kommiaementapHoctu. IlpaBuno UYapradda. CrpykTypa
JIHK — nBoiinas cniupans. MectonaxoxaeHue u ouosorndeckue ¢pynkuuu JIHK.
Buner PHK. ®ynkiuu PHK B knetke.

Crpoenne Mosekysbl AT®. Makposprudyeckue cBsi3u B MoJekyie ATO.
buonorunueckue gpynkunn ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [pyeue mykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoobl eenomMuku, MpaHCKpunmoMuKy, nPomeoMuKU.

CtpykTypHast OHOJIOTHS: OMOXUMUYECKHE U OMO(PU3NYECKHE WCCIEAOBAHUS
COCTaBa M TMPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Mooeruposanue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U ux Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

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

Huarpammel:  «PacnpeneneHne XUMHUYECKUX JJEMEHTOB B HEXKHBOM
npupoze», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr 1 cxembl: «llepuognyeckas TabiauIla XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJbl BOJb», «BellecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOEeHUE MOJEKYI
yriieBooB», «CTpoeHne MOJIeKyd JHUNuaAoB», «HyKIeMHOBBIE KHUCIOTBI»,
«Ctpoenune Monekyssl ATO».

ObopynoBaHue: XMMHUYECKasi MOCy1a M1 000pyI0BaHHE.

JlabopaTtopnasi pabora «O0Hapyx)eHHE OCITKOB C TOMOIIBI0 KaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lcciemoBaHWe — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoenue u QyHKUIMHU KJICTKH

Tumbel KIETOK: JyKapuoTHYecKas M Ipokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHAJIBHBIE 00pa30BaHUs KIETKH.



CtpoeHre MpOKapuoOTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
OcoOeHHOCTH CTpPOEHUs TeTepOTPOPHON U aBTOTPOPHOM MPOKAPHOTUUECKHUX
KJIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3AX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKaPUOTUYECKOU KJIETKH.
[Inazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUYECKYI0 MEeMOpaHy: MacCHUBHBIN
(muddy3us, obneruéunas aud¢ys3us), aKTUBHBINA (IIEPBUYHBIA M BTOPUUYHBIN
aKTUBHBIN TpaHcropT). llomynponuniaemocts MeMOpanbl. Pabora Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuros3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIIMU KJIETOYHON CTEHKU PacTeHH, rprOoB.

[uronna3sma. [{urozomns. [{utockener. JIBuxkenune nuromniazMbl. OpraHoubl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWUIBl KIETKH: SHAOIMJIa3MaTH4ecKas CeTb
(BIIC), annapar I'onbaxku, JM30COMBI, UX CTpoeHHe M (yHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KiIEeTKU. CTpoeHHEe TpaHyJIspPHOTO PETHKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHylispHBIA)  SHAOIUIA3MATHYECKUN
petuxynym. CekperopHas QpyHkius anmapata ['onbmxu. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka bOenxoe 6 annapame [onvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyonu pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[looyaBTOHOMHBIE  OpPraHOWJABl  KIETKH:  MUTOXOHJAPUM,  ILJTACTUJIBIL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIMM MUTOXOHApUM W 1uiactuia. IlepBuuHbIe,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKAPHOT.
X0pomIacTbl, XpOMOILIACTHI, IEHKOIIACTHI BHICHIMX PACTEHUMH.

HememOpanubie opranouasl kietkn CTpoeHue W GyHKIMH HEMeMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocombr. IIpomescymounvie Qunramenmul.
MukpodunamMeHTbl. Axkmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KJICTKH.
AxmuHosvle KOMNOHeHmMbl HeMbluleunblx Kiemok. MukpoTpyOouku. Kierounbii
nentp. CTpoeHWe U JBWKEHHUE JKTYTHKOB U PECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanHvle ¢ MUKpo@uiameHmamu u
muxpompyboukamu. MomopHule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKU, UX CTPOEHUE U
byukiuu. SnepHblii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE paCHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JluHamuka s0epHou 000104Kku 6 mumosze. Aoepnulil
MPaucnopm.

Krnerounsle BkitoueHuss. CpaBHUTENbHAS XapAKTEPUCTUKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmumpt u cxeMbl: «CTpoeHHE 3YKapUOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KiIeTkn», «CTpoeHHe  pacTUTENbHOM  KiIeTku», «CTpoeHue
MUTOXOHJIPUW», «SA1po», « CTpoeHrHEe TPOKAPUOTUYECKOMN KIIETKI.

OO0opynoBaHue: CBETOBOM MMKPOCKOI, MUKpPOIpEnapaTbl pacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUalbHBIX KIETOK.

JlabopatopHass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOBY.

IIpakTueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbD».

JlaGopaTtopnas padora «JVcciepoBaHue miia3MoiM3a M JEIJIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX).

IIpakTnyeckass  padora  «/3yueHwe  ABWKEHUS  LUTOIJIA3Mbl B
PACTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BellecTB 1 MpeBpallleHUE YJHEPTHH B KJIETKe

AcCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHepreruuyeckoe obecriedeHne kiuetku: mnpeBpameHue ATD B
oOMeHHBIX mpoueccax. @DepMEHTATUBHBIA XapaKTep pPEAKLUMl KIETOYHOIO
meTtabonusma. DEepMEHThl, MX CTPOEHHME, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otnnunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakuuil OT pa3IuYHbIX (PaKTOPOB.

ITepBuuHBIl CHHTE3 OpraHWYecKuX BemecTB B KieTke. dortocuHTes.
AHOKCcuceHHbIll U OKCcuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHmMbl PeakyuorHo20 yenmpa. Poab XJI0poIiacToB B mpoiiecce
¢dorocunTeza. CretoBasi u TeMHOBast (azbl. Pomoovixanue, Cz., Cy. u CAM-munuvl
gdomocunmesa. 1IpoayKTUBHOCTh (PoTOCHHTE3a. BiusHuEe pa3nuuHbIX (HaKTOpOB
Ha CKOpPOCTh (pOTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHble OpraHu3Mmbl. Buzabl Oposkenus. IIpomykTbl OpoXeHUS M UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OyuTEM OOJIC3HEN.

AspobHbie OpTraHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
ITonroroBuTenbHBIN Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIIEHUE TIIFOKO3BI.

buonornueckoe okuciaeHue, WK KIETOYHOE JibIXaHue. Poib MUTOXOHIpHIL B
npoueccax ouojoruueckoro okucienus. Luknnueckue peakuuu. OKUCIUTEIBHOE
dochopmiupoBanue. Iuepeus membpanHo2o epaduenma npomonos. Cunmes



AT®: paboma npomonuou ATD-cunmaszwi. IlpeumyniecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTH YPHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, . Mutuemn, I'. A. 3aBap3uH.

Tabmump! u cxembl: «@oTocHHTE3, «DHEpreTudecKkuit oomen», «bruocunres
oenka», «Ctpoenne pepMeHTa», « XEMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKpPOCKOI, 00OpYAOBAaHME IJISI MPUTOTOBIICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass padora «l3ydyeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajlasbl)».

JlaGopaTtopnas paGora «l3ydeHne (¢EepPMEHTATUBHOTO pPAaCIIEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI U TILIXAHUSD .

Tema 7. HacsencrBenHasi HHpopMalus U peaju3anus e€ B KIeTKe

Peakunn mMarpuuHoro cuHtesa. [IpMHIMI KOMIUJIEMEHTAPHOCTU B PEAKLIMAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGoOpManuu. ['eHeTnuecKkui
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Ouocunrtese Genka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MIPOKApUOT U 3YKApUOT. Perynsnus akTUBHOCTM T€HOB y NpoOKapuoT. ['mmortesa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanusmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
nporueccoB B kieTke. Kietounslii romeocras.

Bupycel — HekneTounbsie HOpMBI KU3HUA U 00HUraTtHeie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpauckpunyus, pesepma3sa, unmezpasa.

Bupycuble 3aboneBanus yenoBeka, kuBOTHbIX, pactenuid. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MMPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwiux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

[Toptpersr: H. K. Konsuos, /. Y. IBanoBckui.

Tabmuubr u cxemsl: «buocunTte3 Genkay, «l eHernyeckuii Koma», «Bupyco,
«bakTepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuonasl u perymsiuus. Wutepdaza um muros.
Oco0OeHHOCTH TMpOIIecCCOB, MPOTEKAMKMX B UHTepdaze. IloaroroBka KIETKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHUYECKWN),  CHUHTETUYECKHMH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BIL.

Marpnunbii cunre3 JIHK — perumkanms. IIpunnunsr penmmkanun JIHK:
KOMIUIEMEHTAPHOCTD,  MOJIYKOHCEPBATHBHBIM  CHHTE3, AaHTUNAPAJUIEIBHOCTD.
Mexanusm pernukanuu JTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TeromMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
rarioniHbiii  HaOopel XxpoMocoM. ['omonoruuynsie Xxpomocombl. [losoBbie
XPOMOCOMBL.

Henenue wimerku — wmutTo3. Craauu MHTO3a M MPOUCXOIAIIME B HHUX
nporeccel. Tunbel muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HayeHue
MHUTO3A.

Perymsimua mutotndeckoro nukiia kietku. [Iporpammupyemas kiietouHas
rubesnb — anonTo3.

Knerounoe sapo, XpoMocombl, (PyHKIIMOHANbHAs Te€HOMUKA. Mexanusmuol
npoaughepayuu, ouggepenyuposku, cmaperus u eubenu kiemokx. «llugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdemoHcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Murtos», «CtpoeHue
xpomocomy, «Permmkarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MUTO3 B KJIETKax
KOPEIIIKA JTyKa.

JlaGopaTopnass  pabdora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKPOITpENapaTax».

JlabopaTtopuasi padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTperapaTax ).

Tema 9. CTpoeHue u GyHKUHMH OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUSI U JKU3HEACSTENIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpUOBI, OIAHOKJIETOYHBIC
BOJIOPOCIH, APYTUe NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3aumocBA3p 4acTell MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucTeMbl opraoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, TMPOBOJSAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GbyHKIUN 1 pacroioKeHHs TKaHEeH B OpraHax pacTeHUM.

TKaHM KUBOTHBIX M YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUTEIUAJIbHAS,
COEIMHUTENIbHAsA, MbllleuHas, HepBHasi. OCOOCHHOCTH CTpoeHHs, (YHKUUN U
PacIoNOKEHUSI TKAaHEN B OPraHaXx KUBOTHBIX U YEIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTHWBHBIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U UesOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbIi M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHue  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PEeCHHYHOE. J[BH)KEHHME MHOTOKJIETOUHBIX PaCTEHUIL:
TPONMU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlornomeHue BOAbBI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIETOYHOE MNHIleBapeHue. I[InTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. llnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J{pixanue pactenuid. [{pixanue sxuBoTHBIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHas HIOBEPXHOCTD.
XKabepHoe u néroynoe npixanue. [IpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE ~ YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX JKUBOTHBIX.
JpIxarenbHass cUCTEMA YeENOBEKa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMuUX. Perysiius apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropr BemecTs y JKHBOTHBIX. KpoBeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHbIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyru KpoBooOpaiieHus. DBOIIOIUOHHBIC
YCIIOXHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI TTO3BOHOUYHBIX JKMBOTHBIX. PaboTa
cepana U e€ peryisus.

Beigenenne y opranusmoB. Beinenenue y pacrenud. Bergenenwe y
KUBOTHBIX. CoOKpaTuTenbHble Bakyoiau. Opranbl BblaesicHus. DOuipTpanus,
CeKpelursa U 00paTHOE BCAChIBAHUE KaK MEXaHWU3Mbl paOOThI OPraHOB BbIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIACIMTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne u (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHI MNPOCTEHIIMX. 3alUTa y MHOTOKIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HX HPOU3BOJHBIE.
3amuTa opranu3ma ot Oosnesned. iMmyHHas cucrtema yenoBeka. Kietounslii u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM crieruduuecKuii
UMMYHHUTET. Teopusi KjIoHaIbHO-celeKTHUBHOTO uMMmyHuTera (I1. Dpmux, ©. M.
bepuet, C. Tonerara). BocnmasiutesbHble OTBETHI OPTaHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxumocTts W perynsauus |y  OpraHu3MoB. Pasnpaxumocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxuMocTe ©  peryiasiuus y
pacteHuii. PocToBble BemecTBa U UX 3HaYCHHUE.

HepBuas cucrema u pednexropHas peryisuus y >KXUBOTHbIX. HepsHas
cucTeMa M €€ OTHesbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y JKUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedexkc u
pednekropHas ayra. besycioBHbIe U yCIOBHbBIE PEIIEKCHI.

['ymopanpHast peryisiuus U 3HAOKPUHHAs CHCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON U SHIOKPUHHON cucteM. [unortanamo-runoduzapHas
cucrema.

JdeMoHcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmumpl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreiimme», «Opranbl LBETKOBBIX PACTEHHI,
«CucremMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «TkaHu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHe cTels,
«CtpoeHue JNHUCTOBON TMIACTUHKN», «TKaHM >KUBOTHBIX», «CKEJEeT YelIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMA, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cuctema», «OHIOKPUHHAS cHUCTEMa», «CTpOEHHE MBIIIIBD,
«AmmyHnurer»,  «Kumeunononoctuele», «CxemMa  NHUTaHUS  PACTECHUI»,
«KpoBE€HOCHBIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpOoeHUE THUIPBD,
«Ctpoenue minaHapum», «BHyTpeHHee cTpoeHue n0xkaAeBOro 4epBs», «HepBHas
cuctreMa poiO», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHne: CBETOBOW MHUKPOCKOI, MHKPOIMPENapaThl OJHOKICTOYHBIX
OpraHu3MOB, MHUKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUTIPhl KOMHATHBIX PACTEHUM, repdbapun
pacTeHWil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopyaoBaHue IS IEMOHCTPAIIMU TTIOYBEHHOTO U BO3AYIITHOTO MUTAHUS PACTCHUIA,
pacileruieHns Kpaxmana U 0eJKoB Moj AecTBUeM (hepMEeHTOB, 000pyA0BaHUE IS
JIEMOHCTPALMU OIIBITOB 10 M3MEPECHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «l3ydyeHue TKaHEel pacCTCHUI.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHS OpraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXKEHHUS: TMOYKOBAaHHWE,  CIOPYJIISIUSA,
dparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkenue. IlonoBbie KIeTKH, Wau rametbl. Meiio3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro Mecrto B JKMU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoasimieBoe pa3Butue. ['amerorenes y :KuBOTHBIX. [10JI0BBIE KEIE3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KJIETOK.

OniogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHUS — HayKa
0 Pa3BUTHUU OPTraHU3MOB. Mopgozenez — 00Ha U3 e1agHbIX NPOOIIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u mooenu mopgoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposanrnoe Opobnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH NpOOJICHUS MIICKONMUTAIONUX. 3apOJIbIINICBhIE JIMCTKU
(ractpymsnus). 3akiiajika OpraHoB M TKaHEH U3 3apo/IbIIIEBBIX JTUCTKOB. B3auMHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHANBHAS HWHIYKIIHS).
3akyagka IUIaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha >MOpHOHAIBHOE pa3BUTHE PaA3TUYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOe 3HAaYE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHS, UX PACHPOCTPAHEHHE B mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
peryJsiuu pocTa KUBOTHBIX U uyenoBeka. CTaauu mocTIMOPHOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U uenoBeka. [leprnoipl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHue u paszButue pacteHuil. ['amerodut m cmopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue cmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /|BOiHOE OIIOAOTBOPEHHE Y IIBETKOBBLIX pacTeHuil. O0pazoBaHue u
pPa3BUTHE CEMEHU.

MexaHnu3MBbl pETYISLUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pazMHOxeHue», «Tumbl Oecrosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIJICHBD,
«PazMHOXeHUE ruapb», «Meio3», «XpomocoMbl», «['amerorenes», «CtpoeHue
SUIEKIETKA U cHepMaro3on]a», «OCHOBHBIE cTaauu OHTOreHe3a», «lIpsMoe u
HenpsiMoe pasButue», «Pa3Butme wmaiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne nATymKw», «JIBOMHOE OIUIOJNOTBOPEHUE Y UBETKOBBIX PACTCHUIN,
«CTpoeHue ceMsiH OJHOJOJBHBIX U JIBYIOJBHBIX pPacCTEHUIN», «KU3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <«OKWM3HEHHBIM UHMKI MXa», <« KHW3HEHHBIM  IUKI
MaroOpOTHUKA», « KU3HEHHBINA LIUKJI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHLEKIETOK WU
CIIEpPMATO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYLIKID.

JlabopaTopHasi padora «3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MUKpOIIpenapaTax».

IIpakTnyeckass padora «BbIsiBIeHHE NPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOKEHHUSA BBICHIHUX
pacTeHU.

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM W H3MEHYMBOCTH
OPraHNu3MoB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr I
Menpens, I'. ne ®puza, T. Moprana. Poinp 0T€4ECTBEHHBIX YUYEHBIX B PAa3BUTUHU
renetuku. Padoter H. K. KomerioBa, H. 1. BaBunoa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHBbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
IPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASI JIMHUSL, THOPHUIbI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOABl  TEHETHUKU:  THOPHIOJIOTMYECKUN,  LMTOJOTMYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Kossios, H. 1.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmue! u cxeMbl: «MeTo bl TeHETUKIY, «CXEeMBbI CKPEILIUBAHUSD.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX
HUCCIIEIOBAaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpenuBanue. IlepBbiii 3akon MenHnenss — 3aKoH
ennHooOpa3ust THOpUI0B nepBoro nokojeHus. [lpasuno nomuaupoBanus. Bropoit
3aKOH MeHzens — 3aKOH pacUleIuieHusT NPU3HAKoB. L[UTOonornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unore3a 4McTOThl raMer.

AHanuzupytomee ckpenBanue. [IpoMeKyTOUHbIN XapakTep HaclieJOBaHUS.
Pacmiennenune npu3HakoB py HETMOJIHOM JOMUHHUPOBAHHH.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HacJleloOBaHMUS ~ Tpu3HakoB.  [luTomornueckue  OCHOBBI  JTUTHOPHUIHOTO
CKpEILIMBAHUS.

Cueruiennoe HacneaoBanue npusHakoB. Padotsl T. Moprana. CuemneHHoe
HACJICJOBAHWE T'€HOB, HAPYLICHUE CLEIUIEHUS MEXIAy TIe€HaMH. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXAHU3M OIpPEAEIEHUs mona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTramMeTHbId M TreTeporaMmeTHBI moj. ['eHernueckas
CTPYKTypa MOJIOBBIX XpoMOcoM. HacnenoBaHne Npru3HakoB, CLENJIEHHBIX C I10JIOM.

['eroTun kak nenoctHas cucrema. [lnenorponns — MHOKECTBEHHOE AEHUCTBHE
reHa. MHOXECTBEHHBI aiIenu3M. B3auMoIencTBUe HEAIEIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [Toamumepus.

['eHeTMYECKMI KOHTPOJIb PA3BUTHUS PACTEHUM, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3NOJOTHMYECKUX TMPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIHI.
['eHeTnYecKkre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Tapa3uT» U «XO3IMH — MHUKpOOHOM». ['eHeTmyeckue acneKkTbl KOHTPOJS U
WU3MEHEHUS HACJIeICTBEHHON MH(OpPMAIIUU B TOKOJICHUX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsbl: «llepBbiit 1 BTOpo# 3aKoHbI MeHnaens», « Tpetuil 3akoH
Meunpens», «AHanIU3Upyrouee ckpenuBanue», «HemosHoe TOMHUHHMpPOBAHHUEY,
«CuernsieHHOE Hacle/loBaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,



«Kapuotun uenoseka», «Kapuotun gposzodunsy, «Kapuotum nTUIbD,
«MHOX€eCTBEHHBIN ajljIennu3M», «B3auMoaencTBue reHoBY .

ObopynoBanue: MoOJeNb AN JEMOHCTpAallMM 3aKOHOB E€AMHOOOpasus
THOpUJIOB TIEPBOTO TOKOJEHUS W pAacIICIUICHUs MPU3HAKOB, MOJENb s
JEMOHCTPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb IS
JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y AP030(UITBD».

IIpakTuueckass  paGora  «lM3yueHue  pe3ysnbTaTOB  JUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(DHIIBD).

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl Opu  HOpMUPOBAHMM (PEHOTHUIIA.
M3MeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJICACTBEHHAS U HACIIEACTBEHHAS.

MopudukanrmonHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
Moau(dukaMoHHOM M3MeH4YnBocTH. Hopma peakuuu mpusHaka. BapuannoHHBIN
pan u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOJIU(PUKAITMOHHOM
WU3MEHYUBOCTH.

['eHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, My TAIllHOHHAS.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TMOJIOBOM TMpolecc — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
T€HETHYECKOr0 pa3HOOOpas3us B Mpeiesiax OJJHOTO BUA.

MyTtanmoHHass W3MEHYMBOCTh. BHIbl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUUPOBAHHBIE MyTalMU. SaepHble WU
HuToIIa3MaTuyeckue Myrtauud. CoMaTUYecKUe U MOJOBble MyTauud. [IpruunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHbl M HX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTM MYTAaLMOHHOI'O Ipolecca. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacnencTBeHHo m3menuunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJIEICTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
HAac1e008aHuu U U3MEeHYUBOCMU PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JdemoHcTpanumn

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

Tabmuubl u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
WU3MEHYUBOCTbBY, «KombOunaTtuBHas U3MEHYUBOCTDHY, «Meio3y,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii».



ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHUIA,
pucyHku (dotorpadun) >KMBOTHBIX C PA3TUYHBIMU BUIAMUA U3MEHYHBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOM HM3MEHUYMBOCTH. IlocTpoeHMe BapuallMOHHOrO psja H
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Myrtanun y apo3odunbl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka yesioBeKa

Kapuorun dyenoseka. MexnyHapoaHas NporpaMMa MCCIEIOBAaHUS T€HOMaA
4yelloBeKa.  MeToapl  M3y4eHMs IEHETHMKM  YE€JIOBEKa:  I'€HEaJOTMYECKUH,
OJIM3HELIOBBIH, LIUTOI€HETUYECKUM, IIOIYJISIUOHHO-CTAaTUCTUYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKHM. CoBpeMeHHOE ONpENIEIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[111P-ananu3a. HaciencTBeHHbIE 3a00JIeBaHUS YesIOBEeKa. [ eHHbIE U XPOMOCOMHBIC
O0one3Hu uyenoBeKa. bone3HM ¢ HaACIEACTBEHHOW MPEapacloiokKEHHOCTHIO.
3HauYeHHE MEJMIMHCKON T'€HETUKU B NPEIOTBPAIICHUH U JEYEHUH I'€HETUYECKHUX
3a0o0sieBaHUN 4YesoBeka. MeauKo-reHeTHUeCKoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Ipy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernyeckne (GakToOphl TOBBIIIEHHONW UYBCTBUTEIBHOCTH 4YEJIOBEKAa K
buznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYy»Xarouiei cpenbl. ['eneTnyeckas
IIPEPACIIONIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSIM.

JdeMoHcTpanuu

Tabmuupl n cxemsl: «Kapuotun uenoBeka», «MeTosbl U3yUyeHUS! TE€HETUKU
yesioBeKay, «I'eHeTnueckue 3a001eBaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHON.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanuss M CeleKuus. 3apOoXKACHHE CEIEKIMM W JOMECTHKALUU.
Yuyenue H. WM. BaBwioBa o lleHTpax mNpOMCXOXKICHUS HW MHOT000pa3us
KYyJbTYPHBIX pacTeHui. Ponp cenekuuy B CO3MaHMM COPTOB PACTEHHHU M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TIOMOJIOTHYECKHX DpSJIOB B
HaciaeACcTBeHHOW wu3MeHuuMBoctHd H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

MeTtoapl cenekMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIA H
VIH/IUBU1Y AJIbHBIN. DTamnel KOMOMHAIIMOHHON CCJICKIIUU. HUcnbrranue
IPOU3BOAUTENIEH 1O MOTOMCTBY. OTOOp MO TE€HOTUIy C IOMOIIbKO OLIEHKU
(eHoTHIIa IOTOMCTBA U OTOOP 10 '€HOTHUITy C nomolkko aHanusa JHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIUMOHHOM  paboThl.
PannanmoHHbIN 1 XUMWYECKUA MyTareHe3 Kak HCTOYHUK MYTAlui y KYyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momydenust icXoAHOTO MaTepurana s CeJICKIIUN.

[Tonyuenue MOJIUTIIIOU]IOB. BuytpusugoBas rHOpUIN3aIINS.
bnu3kopoAcTBEHHOE — CKpelMBaHue, Wik UHOpuAuHr.  HeponctBenHoe
CKpeluBaHue, win aytopuauHr. ['ereposuc u ero npuuuHbl. Hcnonab3oBaHue
rereposuca B ceneknuu. OtnanéHnas rubpuausamus. [Ipeononenune Oecrioaus
MEXBUIOBBIX THOPUOB. JIOCTHKEHUS CEJICKIIUNA PACTCHUHN U )KUBOTHBIX. «3e1éHas
DeBonoYUAY.

CoxpaHeHre U M3y4YeHUE F'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEN JJIg  CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbBTYp. J3yuenue, coxpawenue u  YnpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX IHCUBOMHBIX
8 Yenax YIVHUeHUs CYyueCmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOoM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeoosvix uoeti U NepcneKmuBHbIX MexXHOI02UM.

JdemoHcTpanumn

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuubl U cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHOW H3MEHUYHMBOCTHY,
«Metonpl cenexmumy, «OtnanéuHas rudbpuauzanus», «MyTtareHesy.

JlaGopaTopHasi padora «/3yueHne copTOB KyJIbTYypHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOAOB CEJICKIIMU PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHD».

Okckypceusi «OCHOBHBIE METONBl U JIOCTHIKEHMSI CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKI[UOHHYO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOMUCHBITATENBHBIM y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKThI, HMCTHOJB3yEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPBI, MUKPOOPTAHU3MBI, 170:¢ XapaKkTEpUCTUKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHue, TMOTYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOAenne. MukpoOuonornyeckuii cuHre3. OOBEKTbl MHKPOOHMOJOTHYECKUX
texHosoruid. [Ipon3BoaCcTBO OenKa, aAMUHOKHUCIIOT M BUTAMUHOB.

Co3naHue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTPEUArONINecs B IPUPOie OMOCUHTETUUECKUE Ty TH.



Kierounasa unxeHepus. MeTonbl KyJnbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss U COMaTHUECKH
smOpuoreHe3. lcmonpb30BaHWE TaruIOWIOB B CEJICKIUU pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumei. Hcnonvszosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKuus
SMIEKIETOK U KIIOHUPOBAHHUE KUBOTHBIX. METO TpaHCIIAHTALUU SIEp KIIETOK.
Texnonozuu 0300po8eHsl, KYIbMUGUPOBAHUS U  MUKDOKIOHALHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHasg UWHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTUBBl  XPOMOCOMHOM W TI'€HHOW  HH)KCHEPHH.
DKOJOrMYeCKHE U AITUUECKHUE TPOOIIEMbI T€HHOW WHKEHEPHUH.

Menuuuackue 6uorexnosoruu. [loctrenomuas nudposas meaunuHa. [TIP-
JMAarHocTuka. MeTaOoJOMHBIN aHalW3, TEHOUEHTPUYECKUH aHajau3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICIoOJIb30BaHHME CTBOJIOBBIX
kineTok. TaprerHas Tepamust paka. 3D-OuommkeHepust misg  pa3pabOTKu
(byHIaMEHTaJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHUs KOMILUIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWMONMPUHTHUHra U ckadhoauHTa
JUISL PELIEHUS 3a/1a4 IEPCOHAM3UPOBAHHON MEIULIVHBI.

Co3nanne BEKTOPHBIX BakKIMH C IENbi0 OOecredeHus: KOMOMHHPOBAHHON
3anThl OT Bo3Oynuteneit OPBU, ycraHoBieHHME MOJIEKYJSPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-congepkamux BUpYCOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmunpt u cxemsl: «lcnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOACTBEY, «KieTouHas nH)eHepus», «I 'eHHass HHKEHEepUs».

JlabopatopHnas pa6ora «3yyeHne 00bEKTOB OMOTEXHOIOT .

IIpakTnueckas padora «llonyyeHrne MOJOYHOKUCITBIX TPOAYKTOBY.

JKcKypceusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJTACC

Tema 1. 3apo:xneHue u pasBUTHE IBOJIOLNMOHHBIX NpeACTABJICHHMN B
ounoJsioruu

OpomonyoHHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /lapBuna.

JIBrKy1Me CUITbl 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB, HACJIEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYILLIECTBOBaHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunternueckorr Tteopun dBomonmu  (CTD). HelTpanbhas
Teopust dBomonuu. CoBpeMEHHass JBOJIONMOHHAS  Owojorus. 3HAYCHUE
HBOJIIOLIMOHHON TEOPUH B (POPMHUPOBAHUYU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnein, XK. b. Jlamapk, 3. K. Cenr-Unep, K.
Krosse, Y. lapBun, C. C. YerBepukos, 1. U. llImansraysen, dx. Xonnern, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (no K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm (QopMupoBaHus
npucnocoOsieHnii 'y pacteHuii u kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nytemectBus Y. Japsunay, «Haxonku Y. {apBunay, «@opmbl 00pbObI
3a cymectBoBaHuey, «lloponbr romy6eit», «Muoroobpasue KyJabTypHBIX (GopM
KammycThl», «[1opoapl JOMAIIHUX KUBOTHBIX», «CxemMa 00pa3oBaHuUsl HOBBIX BUJIOB
(mo 4. J[apBuny)», «Cxema COOTHOUIECHUS JABWXKYILIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIOLMSA U €€ pe3yJIbTAThI

[TonysAums Kak 3yeMeHTapHas eIUHMIA 3BOJIOLUU. COBpEMEHHBIE METOMAbI
OIICHKM TE€HETHYECKOro pa3zHooOpa3usi W CTPYKTypbl momyisuui. M3MeHneHue
reHooHJa TOMyJSMU KAaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinGepra.

DnemeHTapHble (AKTOPHI (IBWIKYIIME CUJIBI) HBOJIONUU. MyTallMOHHBIHN
nporiecc. KoMOuHaTHBHass WU3MEHUMBOCTh. Jlpelid TeHOB — ciydaiiHbIe
HEHAIpaBJCHHbIE W3MEHEHHWs 4YacTOoT ajiened B nomymauusx. Oddexr
ocHoBatend. JIpgexm Oymwvirounoco 2opaviuika. CHUdCeHUe 2eHemuyecKo2o
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s3¢ppexma Opeiigha eenos 6
oonbwiux U manelx  nonyiayuax. Mwurpatuu.  M3omsums  momyJsiuii:
reorpaguyeckas (IpoCcTpaHCTBEHHAs ), OMoJoThuYecKas (pEnpoIyKTUBHAS).

EcrectBennbiii oTOOp — HampaBisoomui  (HakTop SBOMOIUUA. DOPMEI
€CTECTBEHHOTO  OTOOpa:  JBMKYLIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUN
(mm3pyntuBHbii). [lonoBoit or6op. Bo3HMKHOBEHHE U 3BOJIOLHKSA COLHAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco06IeHHOCTh  OpraHU3MOB  KaK  pe3yjbTaT  MHUKPO3BOIIOLUU.
Bo3nukHoBenne — mpucrnocoOiieHuid y  opraHusmoB.  Apomopdoszsl U
uanoagantauuu. [Ipumepsl mpucnocobieHuil y opranu3mMoB: MOp(hOIoruuecKue,
¢uznonornueckue,  OumoxumMuueckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BuumooOpazoBaHue Kak pe3yJbTaT
MUKpOsBoOIMU. M3omsmus — kimoueBod (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUI000pa30BaHNUS AJITOTIAaTPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3KOJ0THUYECKOE), «MTHOBEHHOE» (mosUIUIONIU3anus,
rubpuanzanus). JJuTeabHOCTh 3BOTIOIMOHHBIX TPOILECCOB.

Mexanu3mbl GopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb »BONIOMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHusi Ouopa3zHooOpazusi. MUKPOIBOJIOLMS U KOIBOJIOLMS Mapa3suTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUSI YCTOMUYMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
O0pBOBI C HEH.

JdeMoHcTpanuu

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

Tabmuubl 1 cxembl: «MyTalMoOHHAs HW3MEHYUBOCThHY, «llomymnsiuonHas
CTpYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «IBmxkyiue
CHJIBI 3BOJIIOLUNY, «IKOJIOTHYECKasi M30JSLUs MOMYJISIIUA CeBaHCKOU (hopenny,
«l'eorpaduueckast M30JSAUMA  JIMCTBEHHHIIBI CHUOUPCKOW U JIMCTBEHHUIIBI
naypcKon», «llomyanruoHHbIE BOJHBI YUCIEHHOCTH XUIIIHUKOB U KEPTB», «Cxema
JEHCTBUSL ecTeCTBEHHOro otbopay, «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«HpycTpuanbsHell MenaHu3M», «Kusble uckomaemelie», «[IokpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX),
«Duznonornueckue anantanuny, «lIprUcnocoOJeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buabl-aBoitHukun», «CTpyKTypa BUIa B
npupoze», «Crnocobbl BumooOpa3zoBanus», «leorpaduueckoe BHUI000pa30BaHUE
TpEX BHUIOB JaHJBIIIEH», «DKOJOTHYECKOE BHI000pa30BaHHE BUAOB CHHHUILD,
«ITonumounael pactreHui», «KamycTHo-peneuHblii THOPUIY.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uy4eJia MTHIL U
3BEpeil ¢ mpuMepaMu pa3IMYHBIX NPHUCHOCOOJICHM, 4Yydeslna NTUI U 3Bepe
pa3HBIX BHJOB, TepOapuu pacTeHWH OJM3KUX BHUAOB, O0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUMBOCTH Yy 0CO0€H OJHOTO
BUJID.

Jlabopatopuass  padora  «lIpucmocobrmenus  OpraHM3MOB U HX
OTHOCHTEJbHAS 11€JIeCO00Pa3HOCTDY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJIbTAThI

Meroabsl HM3y4eHHs MakpoO3BOIMOUMHU. [laJIEOHTOJIOrMYECKHE  METOAbI
u3ydueHus oHBomouud. llepexogHsie ¢GopMbl W (PUIOTCHETUYECKUE  PSAIbI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3yueHus sBoftouuu. CpaBHeHue ¢GJopsl U
dbayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obmactu 3emnu. Bupabi-
SHAEMHUKHU U PEJIUKTHIL.



DOMOPHOJIOTHYECKUE W CPABHUTEIHHO-MOP(POIOTHUECKHE METObI U3YYCHUS
BOMIONMM. ['eHeTHueckue MeXaHU3Mbl JBOJIOLIMM OHTOT€HE3a M TMOSABJICHUS
HBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PynuMentapusle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYECKME  METOJbl  M3YyYEHUsS]  SBOJIIOLUU.
['omonoruunabie TeHbl. COBpEMEHHBIE METOIBI MOCTPOEHUS (HUIOTCHETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TMpaBuia) 3BOMONUU. [Ipunyun cmenvl QyHKYUI.
HeobOpatumocTs 3BoJonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, J. ['ekkenb.

Tabnuupbl U cxembl: «OUIOTEHETUUECKUN DSl JIOIMIAIN», « APXEONTEPUKCY,
«3Bepo3ybObie  smeps»,  «Cteronedansy,  «Punnodputey,  «CeMeHHbIE
nanopoTHUkw», «buoreorpaduueckue 30HB 3eMian», «llpeii KOHTHUHEHTOBY,
«PenmukTery, «HavampHble CcTaauy SMOPHUOHAIBHOTO PA3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHbDy, «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0Opbl YEJIOBEKa M IIUMIAaH3e», «l JaBHbIE
HaIpaBJICHUS IBOIOIUNY, «OOIIHME 3aKOHOMEPHOCTH IBOJTFOIIUN).

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OPraHU3MOB, MYJISDKA TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne U pa3BuTHe *KU3HU HA 3emuie

Hayunpie tHmoTe3sl TPOUCXOXKICHUS KU3HM Ha 3emie. AOWoreHes u
nancnepmusi. JJoHayuHble pEACTABICHUS O 3apOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKIACHHUS )KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnasnanuanm, JI. [Tactepa. [IponcxoxkaeHue xu3HU 1 aCTPOOUOIIOTHSI.

OcHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Imanerapuas
(reojoruueckas) SBOJIONUA. XHMHYECKas dBOJIONUSA. AOHWOTEHHBIH CHHTE3
oprannueckux BemectB u3 Heopranudeckux. Ombir C. Mumnepa u I'. HOpu.
OOpazoBanue mnoiauMepoB U3 MoHoMmepoB. KoarepBatHas rumnoteza A. .
Onapuna, runore3a nepBuyHoro oyiapoHa JIx. XomnaeitHa, reHeThYecKasi TunoTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnn u MeroApl €€ wu3yyeHus. lckomaeMble OpraHUYECKHe
octaTku. [eoxpoHonorus u e€ wMeroAbl. OTHocuTeNnbHas W aOCOIIOTHAs
reoXpOHOJIOrHUs. [' €0OXpOHOJIOrnYecKast Kaja: 30HbI, 3pPbl, IEPUOJIBI, STOXH.



HavanpHble sTambel opranudeckou 3Bosirounu. [losiBiieHME W 3BOJIOLIHS
MEPBBIX KJIETOK. DBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKN KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOUOreHe3). IBOIIOIUOHHOE MPOUCXOKIECHUE
BUPYCOB. [IpoucxoxkneHne MHOTOKJIETOUYHBIX OPraHM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUuH. OCHOBHBIE apOMOPGO3bI
pactenur. Beixon pacrteHuit Ha cymry. [losiBieHHeE CHOpPOBBIX pPACTEHUH W
3aBoeBaHME UMM cymd. CeMeHHble pacTeHus. [IpOMCXOXKIEHHE IBETKOBBIX
pPacTEHUMN.

OCHOBHBIE 3Tallbl JBOJIONHMH >KABOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHUS TO3BOHOYHBIX.
[Mpoucxoxnenue ampuoObuii u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIUX U
ntutl. [lpunnun xmoueBoro apomopdosa. OcBoeHHE OECMO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pasutne xu3HM Ha 3eMie IO ’paM M MEepUuofaM: apxeu, MPOTEPO30i,
najgeo3oM, Me3030M, KkaWHo3zou. OOmas XapakTepucThka KiIumarta U
reojorudyeckux npoueccoB. [losiBiieHME W pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrieobpa3oBaHue: €ro yCJIOBUS U BIMSHAE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — SKOJIOTMUYECKHE KPU3UCHI Ipouuioro. IIpuunuel u
CJIEACTBUSI MAacCOBbIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHUYECKUNA KPHU3HC, E€r0
ocobenHoctH. [Ipobiema coxpaneHust 6nopazHooOpas3us Ha 3emiie.

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

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. U.
Omnapun, /x. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apoxAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTanbl  HEOPraHWYECKOW  »Bomouun», «l'eoxpoHonormyeckas  MIKalIa»,
«HauanpHble 3Tarnbl OpraHUYeckoi 3Boouumn», «Cxema o0pa3oBaHUsl PYKaApHOT
nyTéM cumoOnoreHneza», «Cucrema XuBOW TpUpPOAb», «CTpoeHHue BHpYyCay,
«Apomopdo3bl  pacteHuit»y, «Punnopute», «OIHOKIETOUYHBIE BOAOPOCIH,
«MHoroxkiierounsie Bogopocin», «Mxwu», «llamopotHukm», «l'oocemeHHbIe
pactenus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuIIEUHOMONTOCTHBIE,
«IInockue YepBUY, «YneHucToHorue», «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecsy», «lItnuspy, «Mekonuratromue», «Pa3Buthe Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
MaJIC030MCKOMN 3pe», «Pa3BuTHE KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pacTeHU pa3IUYHBIX OTAEJIOB, KOJUIEKIIMU
HAaCEKOMBIX, BJIaKHbBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOXKHMX, CKEJIEThl TIO3BOHOYHBIX JKMBOTHBIX, Yyyeja MTHUI[ U 3BEpew,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKONMAEMbBIX, MYJISDKA OpPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sga0oparopHas padora «MoaenuMpoBaHUE  ONBITOB
Munnepa—tOpu o u3yueHuto abMOreHHOro CUHTE3a OPraHUYeCKUX COSTMHEHUH B
NEPBUYHOI aTMochepe».

JlaGopaTtopnasi padora «J3yyeHue W omnMcaHHWE MCKOIIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3yyeHue OCOOEHHOCTENl CTPOEHUs pacTEHUH
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3ydeHne ocoOEHHOCTEN CTPOEHHS MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznensl u 3amaun anTponosiornu. MeToasl aHTPONIOIOTHH.

CraHOBIEHUE TPEACTABICHUNA O MPOUCXOXKICHUU 4esOBeKa. PemurunosHeie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpQOJIOTUIECKHE, AMOPHUOTIOTUYECKHE, (bU3H0T0T0-ONOXMMUIECKHE,
noBegeHuYeckue. OTIIMYKS YEeIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE I'OJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CHCTEMBI.

JBuokyue cuiibl ((pakTophl) aHTpONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIE.
CooTHol1ieHne OMOIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM AHTPOINOreHe3a. PaHHHE 4YenoBeKOOOpas3HbIE 00€3bsSHBI
(IPOKOHCYJIBI) U PaHHUE MOHTUIBI — O0IIUE MPEIKH Y€I0BEKOOOPa3HBIX 00€3bsH U
Jr0/iel. ABCTPAJIONIUTEKU — JIBYHOTHE MPEJKHU JIIoAeH. HelloBEK yMEbli, epBbIe
U3TOTOBJICHUs OpyAuH TpyZda. YeloBeK NMpAMOXOAAIIMN U NIEPBBIM BBIXOJ JIOJAEH
3a  mpenensl  Adpuxku. YemoBek remenbOeprckuii  — 0o0mMA  TPEoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN
KaK BHUJ JIFOJEM XOJIOOHOTO KiauMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a nmpeaenamu Adpuku.
[TaneoreHeTrka 1 NajgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISILIUSIX
yenoBeka. MyTannoHHBIH mporecc U noigumopdusm. [lonmynsiuuoHHBIE BOJHBI,
npeiid reroB, murpanus U «3H(eKT ocHOBATEN» B MOMYJSLUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckne pacel. [lomarne o pace. bonemme pacel: eBporneouHas
(eBpaswmiickasi),  aBCTpajO-HErpouJHAs  (PKBATOpUANIbHASs),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHCKas). Bpems M myTu paccelieHHsl 4YeloBEeKa IO IUIAHETE.
EnuncTBO  dyemoBedecknx — pac. HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[Tpucnoco0IEHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH CpEmbl.
Bnusitaue reorpaduueckoit cpenbl u  apedida reHoB Ha MOpQOJIOTHIO U
(bu3HONOTHIO YeIoBeKa.

MexauciuminHapaple  MeToabl B (usmdeckodt  (OMOJIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAsA ~ QHTPOIIOJIOTMS W MAJICOAHTPOIIOJIOT U
YeJIOBEUECKUX NOIyJsiuui. buoconnaneHble HCCIENOBaHUSA NPUPOJBI YEIIOBEKA.
HccnenoBanue KO3BOMIOIUHI OMOIOTUYECKOTO U COIIMAIBHOTO B YETIOBEKE.

JdemoHcTpanumn

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

Tabnuupe! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHbY, «CKeleT YeIoBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbI», «J[BHKYILHE CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
OPEBO  YEIOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
NPAMOXOIAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpupbhy, « KpomMmaHbOHIIED,
«IIpenku uenoBeka», «ITarnbl HIBOJIIOLUHN YEIIOBEKA», «Pacel yenoBekay.

OOopynoBaHue: MyJSKM — OKaMEHENOCTEeH, NpeaIMeTOB MaTepUabHOU
KyJIbTypbl TpPEIKOB 4YeJOBeKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(DOJIIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢otorpauy HaX0JOK UCKOIIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepemna 4eJioBeKa W 4Yepena IIMMIIaH3€, MOJENb KHUCTH 4YEJIOBEKA W KHUCTH
HIMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOEHHOCTEH CTPOCHHs CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXOKICHUEM.

IIpakTHyeckas padora «/3ydeHue 3K0JIOrMUECKUX aJanTalui 4YeJIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHUSIX OPraHM3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KaKILel cpeaou

3apoxxaeHue u pa3BuTHe 3kojioruu B Tpyaax A. I'ymOonbara, K. @. Pynbe,
H. A. CeepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
sKosoruu. CBsI3b 9KOJIOTUU C APYTUMHU HAyKaMHu.



Metoapl skonoruu. IloneBbie HaOMIOACHHS. DKCIEPUMEHTHl B SKOJIOTHH:
OpUpoJHble U JabopartopHble. MonaenupoBaHUE B HKOJOTUA. MOHUTOPHHT
OKPY’KaIOIIEH Cpebl: TOKATBHBIN, PETHOHATBHBIN U TII00ATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW JUIA  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM 4enoBedecTBa ¢ Npuponoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbI U 3KOJIOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynse, H. A. Ceseprios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Mertoasl 3konorun», «Cxema
MOHUTOPHUHIA OKPY’KAIOLIEN CPEIBD).

JlaGopaTopHhasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0BaHUI.

Tema 7. Opranu3mMsbl U cpeaa OOUTAHUSA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: abMOoTHUYECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAeWCTBUS dKojormueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, ). JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak sKonoruueckuid akrop. [eiicTBue
pPa3HBIX YYaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUl M >KUBOTHBIX II0 OTHOWIIEHWIO K cBeTy. CHUrHajibHas poOJib CBETA.
DOTONEPUOIU3M.

Temmneparypa kak »kojoruueckuii (akrop. JledicTBue TeMreparypsl Ha
opranu3Mmsbl. [1oMKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak sxosiormyeckuii dakrtop. IlpucrnocobneHuss pacTteHuil K
nojJiep>kKaHuo0 BojgHOro Oananca. Knaccudukamus pacTeHUN MO OTHOHIEHUIO K
Boje. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenbl oOWTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
rNyOMHHas  TOMAINOYBEHHAs, BHyTpuopraHuzMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
JKW3HU B Pa3HbIX Cpeaax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE pPUTMbL. CyTOuYHBIE U
TOJUYHbIE PUTMBL. [IpHcrnoco6eHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUU KU3HU.

Kusznennsie @Qopmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
KuszHeHnHbie POpMBbI pacTeHU: 1E€PEBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OHUOHTHI, a9POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue bakTopsI. Bunet  OMoTHMYeCKMX — B3aMMOJICHCTBUIL:
KOHKYPEHIUsI, XUITHUYECTBO, cCUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MYyTyaJn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJACHCTBUN Il CYIIECTBOBAaHUS OpPraHU3MOB B Cpelie
obutanus. [I[pUHIIMI KOHKYPEHTHOTO UCKIIIOUCHUSI.

JdeMoHcTpanuu

Tabmuubl U cxembl: «Ikonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KHUBOTHBIEY», «DU3MOJOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbpl o0OUTaHUS OpraHu3MoB», «buonornueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMA XBOMHOrO Jsecay, «llenu
nuTaHus», «XumHuuecTBo», «llapasutusm», «Konkypenuus», «CuMOuo3»,
«KommeHcanmuszmy.

O6opynoBanue: repbdapuM pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOPOB, TepOapuu CBETOMHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIUU TEIJIOTIOOUBHIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBLIX PACTCHMM, dydesna NTHUIl U 3Bepei, repdbapuu
pacTeHuii, OTHOCAIIUXCA K rurpoduram, kcepoduraM, Me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUIEKIIMH KUBOTHBIX, OOUTAIOMINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTEHWH W SKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHMSIM YCIOBUW JKU3HH, repbapuu u
KOJUICKIIMM PACTEHUN U >KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B Pa3IMUHbIX OMOTUUECKUX B3aUMOICHCTBUSIX.

JlabopaTtopuasi padora «BbIsiBICHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi padora «BpisiBIEHHE TNPUCTIOCOONICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Dko10rus BUAOB U MOILYJIA UM

DKOJIOTUYECKUE  XApaKTEpUCTHUKA  MOMYJIALIMH. [lomymsinuss ~ Kak
ouonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3NUECKUX OapbepoB U
0COOEHHOCTEN OMOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI
nonyysiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSUU: YHUCIEHHOCThb, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALHA.

Dkosioruyeckas CTpykrypa nomyiasuud. OueHKa YUCIEHHOCTU MOMYJIALINU.
JlnHamMuKa momynsiiuyd U €€ peryJisiuus. bUOTHUYECKU MOTEHUHAT IOIYJISLUH.
MopenupoBaHue IMHaMUKH NOMyJsiuuK. KpuBble pocTa YUCIEHHOCTH MOIMYJISLNH.
KpuBbie BbDkHMBaHMs. Perynsuuss 4YMCICHHOCTH MOMYJSLUN: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonarue o0 sKojorMYecKod HuUIle Buaa. MectooOutanue. MHoOroMepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3Konormyeckou
Hul. [loTeHnmanpHas u peanr3oBaHHAs HULIW.

Bun xak cucrema nomyisiuuid. Apeanbl BUJIOB. Buabsl M UX KU3HEHHbBIE
CTpaTeruu. JKOJIOTUYECKHE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTHM TOBEJEHUS W MHrpaluid KUBOTHBIX. buonormyeckue
VHBA3UU YyKEPOJAHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: [Ix. . XaTunHCOH.

Tabmuubl U cxembl: «DKOJIOTMYECKUE XapAKTEPUCTUKU MOMYJISALHUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  HOmyisuum», «Bo3pacTHble  NHpamMuAbI
nonyysiun», «CKOPOCTh — 3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmMammn», «Moaens 3konmornyeckor Humm J[x. M. XatunHconay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pacceieHuo».

Tema 9. Jxosnorust coodmecTB. IKOJOrHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu MexAy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. JIx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpPraHM3MOB B OKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne menum u cetn. AOUOTHUECKUE OJIOKU
skocucteM. [1ouBbl U Wikl B 3kocucTemMax. KpyroBopoTt BEwIECTB U MOTOK 3HEPTUH
B OKOCHUCTEME.

OcCHOBHBIE  TIOKa3aTeaM  JKOCUCTEMBbl. bumomMacca uw  mpoayKuws.
DKOJIOTUYECKHE MUPAMU/IBI YiCell, ONOMACCHI 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dnykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI cO00IIecCTB — cykueccuu. [lepBuuHbie U
BTOPUYHBIE CYKLECCUM W UX IMPUYMHBL. AHTPONOIE€HHbIC BO3JIECUCTBUS Ha
cykueccuu. Knumakcnoe coobiiectBo. buopasnoodpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOITIECTB.



[Tpuponnbie 3x0ocuCTEMBI. JKOcucmemsbl 03Ep U pex. IKocucmemvl Mopetl u
oxeanos. Ixocucmemvl myHOp, 1€eco8, cmeneu, nyCcmboltb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmuuus
MEXIYy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opozackas
dbropa u ¢dayna. CuHaHTpomm3aius TOpOACKON dayHbl. buonormyeckoe u
XO3SIIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco 3gpghekma u 6udos-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kkocucmem. IlepeHoC SHEPTUU U BEIIECTB MEXKITY
CMEXHBIMHA 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISLUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeusi  3Aa2psA3HeHUll  PA3HbIX Mmunos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbl ~ IKOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUAL.
MeTomom0THss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX YIKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuubt  u cxembl:  «CTpykTypa  OuoueHo3a»,  «IDKOCUCTEMA

IIUPOKOJUCTBEHHOTO Jiecay, « DKOCHCTeMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIBl OPraHU3MOB B 3KOCHCTeME», «KpyroBopoT BemeCTB B 3IKOCHUCTEME),
«llenu nutanus (nmacTOUIIHAS, JETPUTHAS)», « IKOJIOTHYECKas TUPAMUIA YUCEID,
«JKkonoruyeckas nupamuia OMOMacchl», «IKOJIOTHUEcKass MUpaMuia SHEPTUNY,
«O0pazoBanue 0osiotay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCTe
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemecTB M MOTOK
DHEPTUU B arporieHo3ey, «[IpuMepsr ypOboskocuctemy.

O6opynoBanue: repdbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uy4eJa MTHIL U
3Bepeil, repdapuu KyJbTYypHBIX M JUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIEIb
HSKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypOo03KOCUCTEMBDY.

JlaGopaTopnas paGora «lI3ydyeHue pa3HOOOpa3usi MENKHX IMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX 9KOCHCTEMAX).

IKCKYpCcUsi «IDKCKYpCHs B TUIMYHBIN OnoreoiieHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, HA CYXOI0JIbHBIA UM TIOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKYpcUsl «IJKCKypCUs B arposkocuctemy (Ha Mojie WIA B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmiernanerapHass o0ojiouka 3eMJM, TJI€ CYILIECTBYET WIIU
CyIIIeCTBOBaJIa )XM3Hb. Pa3BuTHE mpeacTaBiaeHuii o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6mocdepe. O6nactu 6mocdepsr u e€ coctas. Kupoe
BEIIeCTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Ouocdepnl. OcodeHHOCTH Onochepsl Kak
rio0anbHON 3KOCUCTEMBI. JlMHaMuyeckoe paBHoBecue B Ouochepe. KpyroBopoTsl
BEILECTB U OMOT€OXMMHUYECKUE LUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUM
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. [lonsitTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTeMH, CABAaHHBI,
NYCTBIHU, TPOIMYECKHUE JIeca, BICOKOTOphs. Kinnmar, pacTUTENbHbIN U )KMBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITAA U
ounocdepHbIx QyHKIUHA.

JdeMoHcTpanuu

[Toptpetsl: B. . Bepuanackuii, 3. 3rocc.

Tabmuner u cxemsl: «I['eocdeps 3emun», «KpyroBopor azora B mpupone»,
«KpyroBopoT yriepoma B mpupoae», «KpyroBopoT Kuciopoma B TPHUPOIEY,
«KpyroBopoT Boawl B mpupoae», «OCHOBHbIE OMOMBI Ccymny, «KnmmaTudeckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanneiii gec», «ILIMpokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii gecy.

O6opynoBanue: repdapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:kaIas cpeaa

DKOJIOTUUECKHE KPU3UChl M HMX MpUYMHBL. Bos3nelicTBue uyenoBeka Ha
ouochepy. 3arpszHeHue Bo3aymHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KimmMara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOTO W JKUBOTHOTO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJIBI.
Kpacaeie kHuru. Oco0o oxpansembie mnpupoansie Ttepputopun (OOIIT).
Borannueckue cajpl M 300JI0THYECKUE TAPKH.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO DPA3BUTHSI YEIOBEYECTBA U TPUPOJIBI.
PannonanbHoe  MPUPOAOINONIb30BAHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazus 3emuu. OOmMEe 3aKOHOMEPHOCTH TJI00ANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBU.

Pa3Bute METOMOB MOHUTOPHWHTA pa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemuvle uccieoos8anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugarowue 00OCmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. OCHOBbI



aKopeadburumayuy dKocucmem U cnoco6o 060pbbvl ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u nazemHuvix d9KOCUCTEM.

JdemoHcTpanumn

Tabmuubl  u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdepsl», «3arpszHeHre 1ouBb», «llapHukoBeiii  AddekT», «Ocobdo
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPHUIY, «MOENH yIIPaBIsIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHUA W >KUBOTHBIX KpacHoi
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH peTHOHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
oOyyJaroumMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3ybTaTOB OCBOEHUS MPOTPaAMMBI IO OMOJIOTUA
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE. OCO3HAHKME O00YYarONUMUCS POCCUUCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpEACNICHUIO, Haluuyue momueayuu K OOydeHUIO  OHOJIOTHH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUs, Haauyue  HNPABOCO3HAHUS  DKOJIOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KHU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH TOCTUTAIOTCS
B CJMHCTBE YYEOHOW M BOCIHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, HCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CaMOIMO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHUYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY U IMPABOIOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KyJbTYpHOMY HACJIEIUI0 U
TPAAULIUSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor denepauuu, MpUposie U
OKpYKaroLlIen cpeae.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHHS ydeOHOTro mpeamera «buomorusy»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaroIIMXcsl pyKOBOACTBOBATHCSA
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UILIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITA U OTBITA JEATECIILHOCTH B MPOIECCE peaiM3allii OCHOBHBIX HampaBICHUN
BOCIIUTATEIHLHOU ESITEILHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaIaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00yJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOUX KOHCTUTYLIMOHHBIX TIpaB M OOS3aHHOCTEH, YyBaXKEHUE
3aKOHa U MPaBOIOPSIKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENBHOCTH NpPH CO3/1aHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a7a4, BBITOJHECHUH
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO 10 OTHOILIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATENBCKUX 3a7a4, YBaXXUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXXICHUH CIOPHBIX BOIPOCOB
OMOJIOTMUYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMAHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTHU3MA, YBAKEHHUS K CBOEMY HapOJly, YyBCTBA OTBETCTBEHHOCTH INEPE]
Ponnuou, ropmoctn 3a cBOM KpaW, CBOXWO PonauHy, CBOM S3BIK M KYJBTYDY,
MIPOIIIOE M HACTOSIIEE MHOTOHAIMOHAJIBHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILLICHHWE K MPUPOJAHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHHSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYEHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujaeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3ammurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

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

4) 3¢TeTU4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHU;

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



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOIUOHAIBHOIO 0J1ar0MOJTyYH:

NOHMMAaHUE U peaju3alus 300poBOro M 0Oe3omacHOro oOpasa >KHU3HU
(310poBO€  mHUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBWJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXa, peryjsipHas (¢uznueckas
aKTUBHOCTH), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUICHUS K
COOCTBEHHOMY (PU3UUECKOMY M TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE IEHHOCTH TPAaBWJI HHJMBHUAYATbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JIt00uE;

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIIEHO
BBITIOJIHSATH TaKYIO IS TEIbHOCTD;

MHTEpEC K pa3iMuHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymie mpodeccun U peaTr30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS S

HKOJIOTUYECKU IIEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN s
OKPYXKaIOILIEH CPeIbl;

OCO3HaHHE TJ00ATBHOTO XapaKTepa SKOJIOTMUYECKHUX MpoOJieM W MyTed X
pEeLIeHMS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyUYEHUU OUOIOTUU
3HAHUST W YMEHUSA TpU pEUIeHUH NpoO0JeM, CBA3aHHBIX C PalUOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOAEHME  TIpaBUJI  NOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAx, OXpPAaHY BHJIOB,
AKOCUCTEM, OHOChEphl);

aKTUBHOE HENpUsITHE JEHCTBUN, NPUHOCAIIUX Bpel  OKpYKarolleu
OPUPOIHON cpelie, YMEHUE MPOrHO3UMPOBATh HEOJArONMpPUATHBIE SKOJOTUYECKUE
NOCIIEACTBUSI IPEANPUHUMACMBIX IEHCTBUH U MPEAOTBPAILATh UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIBTYPBI,
OmbITa NEeATEIbHOCTH AKOJIOTHYECKOM HaIlpaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESTEIIBHOCTH dKOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM NMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIbTYp, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UK OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IPEJCTaBICHUsT 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKAa U
oOmiecTBa, B TO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXPaHEHUS IIPUPOJTHOIO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALINU:
o0OecrieyeHNns: HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JAAHHME MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
YeJI0BEYECTBA, OUCKA MyTel BBIXOJA U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIEM U
ofOecrieueHHuss  Mmepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
MOBBIIICHUSI OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH O0OydYarommuxcs, GopMupyemoi
IPU U3Y4EHUH OMOJIOTUHY;

IIOHMMAaHUE CYLUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUIN OKPY’KAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,
yMEHHE JejiaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIyYECHUS] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWMOJIOTMUYECKUE 3HAHUS Ui
pelieHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

OCO3HAaHME LIEHHOCTHM HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIBHOCTh HHINBUIYAIbHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUI 1O OMOJOrMM B
COOTBETCTBUH C KU3HEHHBIMH NMOTPEOHOCTSAMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOro npeamera «buomorusy»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) O0IeHAYYHbIE MOHATHUS, OTPaXKaroIne
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHUpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, Mpoliecc,
cucTeMa, Hay4dHbId (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleloBaHue,  HaOJIIOJIeHHe,  M3MEpPEHUe, OSKCIEPUMEHT U JIpyrue);
yHUBEpPCAIbHBIC Yy4YeOHBIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHHKATHBHBIC,

PEryJISTUBHBIE), o0ecrieunBaroIne dbopmupoBanue GyHKIIMOHATEHON
rPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs; CIIOCOOHOCTD
o0yyaronmxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKUE 3HAHUS W  YHUBEpPCAIbHbIE YyueOHbIE JCHCTBUS B
MO3HABATEILHOU U COLMAIBHOM MPAKTHKE.

B pesynpraTte w3ydeHumss OWONOTMM HA YPOBHE CpEaHETO OOIIero
obpazoBanusi y oOyyaromerocs OyayT chOpMUpPOBaHBl  IMO3HABATEIIbHBIC
yHUBEpCalbHble yUeOHbIE ACHCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAJIbHbIE YUEeOHbIC
NEUCTBUS, PEryJsTUBHbIE YyHHUBEpCAJbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEATEIIbHOCTb.

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHBepPCAJIbHBIMH y4eOHBIMU NMO3HABaTeJIbHbIMH
AefiCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aAKTyalIW3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, cCUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

OTpEeNeNATh LeNu JeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KpPUTEPUU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCITOJIB30BATh OMOJIOTUYECKHUE TTOHSATHS JUIsl OOBSICHEHUS (DAKTOB M SIBICHUUN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPaACCYXXJeHUs (MHIYKTUBHBIC, JI€IyKTUBHbIC, 10
aHaAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTtBa IS MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHWUH B M3yYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepraIbHbIX U HEMaTEPHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESATEIbHOCTH;

KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPO0JIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKONW U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHMSI,

UCIIONIb30BaTh pPAa3jMyYHble BHUIBl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TPUMEHEHUI0 B Y4YeOHBIX
CUTYalUsX, B TOM YUCIIE MPHU CO3aHUH YUEOHBIX U COLUATBHBIX IPOEKTOB;

(opMUPOBATh HAYUYHBIM TUI MBILUICHUS, BIa/€Th HAYYHOU TEPMHHOJIOTHEM,
KJIIOYEBBIMU MTOHATHSIMHU U METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESTEIIbHOCTH U KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH [PUYMHHO-CIICACTBEHHBIE CBSI3M U AKTyalIU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ PpEeLIeHUs, HAXOAUTh apryMEHTHl Uil JOKa3aTesIbCTBA
CBOMX YTBEPXACHUMN, 3a71aBaTh NapaMEeTPbl U KPUTEPUH PEILICHNUS;

aHAJIM3UPOBAaTh TMOJYYEHHBbIE B XOJE€ PpELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh LIE€JICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JIACTH
KU3HECATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIE TMOIXOJbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OpPUEHTUPOBATHCS B PAa3IMYHBIX UCTOYHUKAX UH(POPMALUU (TEKCTE yueOHOrO
nocoOusi, Hay4YHO-IOMYJISIPHOM JsuTeparype, OHOJIOTMYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HE0OOXOAUMOMN JJISI BBIMOJHEHUS YUEOHBIX
3a/ay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMajbHyr0  (opMy  MNpeAcTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpauku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
" JIpyroe);

UCIIONIb30BaTh HAYYHBIA fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
ouosiorndeckor uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3NYEeCKUe U
MaTEeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONb30BaTh U NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAaclO3HABaHWSA W 3aUTHl  WH)OpMAaIuH,
HH(pOpMAITMOHHON 0€30MaCHOCTH JTMYHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHY JeCTBUSIMU:

1) oO61enme:

OCYIIECTBIISATh KOMMYHHUKAITMHN BO BCeX chepax KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYUIECTBY OOCYXKIaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHUTENIbHO BBIMIOJHEHUS TMpeiaraeMoun
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCThH MO3MUIMN JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOpPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThI MpH PEIICHUH OUOJIOTHYECKOU MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WieHA KOJUICKTUBA;



IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacmpenenartb pojiid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHMKAa KOMAaHIbl B
00wt pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHMBATh MWJAEH C TO3ULUHAA HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, MPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBjaieHre YHMBEPCANbHBIMY PeryJasSTUBHBIMHU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSl [UJIs BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUSAX M IOCTYINKAaxX IO OTHOLICHHUIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyaLUsX;

CaMOCTOSITENIbHO COCTaBJSATh IUIAaH pEIIeHHs MpoOJeMbl ¢ yu&€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATIOUYTEHUI;

J1aBaTh OLIEHKY HOBBIM CHUTYaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHUI;

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

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIUPOKON HPYIULUU B
pa3HbBIX O0JIacTAX 3HAHMWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3yJIbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTyalluu, BbIOOpa
BEPHOIO PEILICHHS;

YMETh OIIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYTMX IpU aHaJIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHalu3e pe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYI'UX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yNbTaTBl OCBOCHHS COJEPKAHHWS Y4eOHOro mpeamera
«buonorusiy Ha yrayOn€HHOM ypOBHE OPHUEHTHPOBAHBI Ha OOeCIeueHUe
npopuapHOro  o0yueHus:  oOydaronuxcss — Owojormv. OHM  BKJIIOYAIOT:
cnenuduueckue AJisg OMOJIOTMU HAay4YHbIE 3HAHUSI, YMEHUS U CLIOCOOBI IEUCTBUIA 110
OCBOCHHIO, HHTEPIIPETAIIUU U MPEoOpa30BaHUIO 3HAHUH, BHUJBI JIEITEIBHOCTH TI0
MOJIYYCHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKKE B
pealbHBIX KU3HEHHBIX cuUTyauusx. [IpeameTHbie pe3yibTaThl MPEICTABICHBI IO
roJam U3y4YEeHHs.

[IpeameTHble pe3ysnbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHWOJOTHHU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB  MPUPOJbl M  PEUIEHUU MpoOJEM  PaIMOHAIBLHOIO
IPUPOOTIOIB30BAHNS, O BKJIQJI€ POCCUICKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraIye OUOJOTHYECKUEe TEPMUHBI M TOHATHUS (PKU3HB, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJsilus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTHUYECKHE TEOPUU
(xknerounas teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenactBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o meHTpax
MHOT0OOpa3usi M MPOUCXOXKACHUS  KYJbTYPHBIX  PAcCTEHHU),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACIICIICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacieaoBaHus [. MeHzaensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. . Bagunoga), MPUHLIHATIBL
(KOMILIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO IIO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMHUCaHUE, HM3MEpPEHUE,
HaOJIFOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHbIC PU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJIOBEKa, IPOLECCOB KU3HEAEATEIbHOCTH,
NPOTEKAIOIIUX B OPraHM3Max PAaCTEHMi, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXEHMs,  WHAMBHUIYaJbHOTO  pa3BUTHs ~ OpraHuzmMa  (OHTOTreHe3a),
B3aMMOJICHCTBHS T€HOB, F€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M HUX
(GYHKIHAMHU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW M WX (QYHKIUSAMH, MEXIY
OpraHamMM M CHCTEMaMH OpraHOB Yy pACTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HX (DYHKIUSAMH, MEXAY STanamu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
ATallaMu SMOPUOHAIILHOTO Pa3BUTHS, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

YMEHHUE BBISBISATh OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMaTHUECKUX IPYIIIT;

yMEHHUE pemaTtbh OMOJOTHYECKUE 3a1a49H, BBISBIISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEX[Y UCCIIEAYEeMbIMU OMOJIOTHYECKUMHU MPOIIECCaMU U SBICHUSIMH, J€TaTh
BBIBOIbI ¥ IPOTHO3bI HA OCHOBAHUU TIOJTYY€HHBIX PE3yJIbTATOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTUYECKHE pPaOOTHI, COOIIOAThH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyJIHpys Iellb HCCIeNOBaHUS, aHAIW3HPOBATh IOJyYEHHBIC
pE3yIbTATHI U ICTATh BHIBOIBI;

yMEHHE Y4YacTBOBAaTh B y4eOHO-MCCIIENOBATEILCKON PabOTe Mo OMOJIOTHH,
HKOJIOTUM M MEIHIIMHE, MPOBOJUMON Ha 0a3e IMIKOJbHBIX HAayYHBIX OOILECTB, U
nyONIMYHO  TPEACTaBIATh  IMOJyYEeHHbIE  pe3yJbTaThl Ha  yUYEHHYECKUX

KOH(EpEeHIIUSX;
yMEHHE OIICHWBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obsacthu  OWOJIOTMM W MEIUIMHBI  (KJIOHMPOBaHUE,  HCKYCCTBEHHOE

OIUTOIOTBOPEHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa U CO3JIaHHWE TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynyied mnpodeccrnoHanbHOM
NEATETLHOCTH B 00JAaCTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MHUIIEBOM MPOMBIIIEHHOCTH, YIIIyOJATh MO3HABATEIbHBIN
WHTEpEeC, HAIPaBJICHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH TPpOodeccuu u
NPOAODKEHHE OHMOJIOTHUECKOTO O00pa3oBaHHsA B  OpraHU3alldsAX CPEIHEro
po(eCCHOHATILHOTO U BHICIIETO 00Opa30BaHUs.

[IpenmeTHBIC pe3yNbTaThl OCBOCHMS ydeOHOTrO mpeamera «buomorus» B 11
KJlacce TOJDKHBI OTPaXkKaTh:

c(OpPMHUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWONOTHMH B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI U PEHICHUU SKOJOTUYECKHUX
npoOyieM 4YeloBEYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIMOHAIBHOTO
MIPUPOIOTIONB30BaHUS, M B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE,
00I1IeCTBY, YEJIOBEKY, O BKJIaJIE POCCHUICKHX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

yMEHHE BJaJeTh CHUCTEMOW OMOJOTHMYECKUX 3HAHMW, KOTOpas BKIIOYAET
ompezeNeHusT W TMOHHUMAaHHME CYIIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHATHUN (BHWJ, dKOocHUcTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPUH
(oBomrorimoHHas Teopust Y. JlapBuHa, CHHTETHYECKAs] TEOPHSI SBOIOINH), YUCHUS
(A. H. CeepuoBa — 0 nyTsx 1 HanpasieHUsX 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecus Jx. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoactsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM TMUpaMHJIbl SHEPruu), rumore3sl (rumore3a «mupa PHK» V.
['unbepra);

yMEHHUE  BJQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEeMBbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOocOO0aMu BBISBJICHUS U
OIICHKHM aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIACIATh CYLIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
DKOCUCTEM H Ouochepbl, CTAOMIM3UPYIONIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPUUECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHusl, BIUSHUS JABIKYIIUX CHJI ABOJIIOIMKA HAa TeHOMOH/I TOMYJISIIHAH,
MIPHUCIIOCOOTICHHOCTH OPTaHU3MOB K Cpelie OOMTaHusl, YepeOBaHUs HaMpaBICHUIA
3BOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXAY MPOLECCAMH SBOJIOIUH,
JIBWOKYITIMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHCHTAMHU PAa3IMYHBIX SKOCUCTEM U
MIPUCTIOCOOICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTENbHBIE  TPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHWs, aOMOTUYECKUX U OMOTUYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aMMOCBSI3ed  OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJibl OOUTAaHMS, €AMHCTBA
YeJIOBEYECKHUX pac, HEOOXOJUMOCTH COXpPaHEHUS MHOrooOpasusi BHIOB U
IKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MPUPOIBI U YEIOBEUYECTBA,

yMEHHUE peniaTh OMOJOTUYECKHUE 3a]a4H, BBISIBISATh IPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAYEMbIMUA OMOJIOTMUYECKUMU MTPOLIECCAMHU U SIBJICHUSMU, J€J1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

yYMEHHE BBINOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe PadOThI, COOIIOAThH
npaBuiia npu padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYA0BAHUEM;

yMEHUE BBIJIBUTaTh TUIOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpeacrBamu, GopMyaupys 1edb HUCCIEIOBAHMS, aHAIM3UPOBATH MOJIYYEHHbBIC
pE3yNbTaThI U ICNIaTh BHIBOBL;

yMEHHE Y4YacTBOBAaTh B y4EOHO-MCCIIENOBATEILCKON PabOTe MO OMOJIOTHH,
OKOJIOTUM U MEIUIMHE, MPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIIATH  MNOJYYEHHbIE  pe3yJIbTaTbl Ha  YYEHHYECKHX
KOH(EPEHIIUSIX;

yMEHHUE OIEHWBATh TUMOTE3bI M TEOPHH O MIPOUCXOXKICHUN KU3HU, YEJIOBEKa
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpaIleHUs
rJ100aJbHbIX U3MEHEHUH B Ouocdepe;

yMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOP Oyayiied mnpodeccruoHanbHOU
NESATEILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIOJIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3MMCTBA, MHILEBOMN
MPOMBITIUICHHOCTH, YIIIyOJISTh TTO3HABATEIbHBI WHTEPEC, HAMpaBJICHHBIN Ha
OCO3HAaHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccHM W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMIX CPEAHEro MpoPeCcCUOHATBHOTO U
BBICIIIETO 00Opa30BaHUA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
HaunMeHoBaHMe pa3/e/ioB U TeM (undposrie)
Ne i/m Kontponbnbie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI pecypenr
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XuMHUYecKasi OpraHu3aius KIeTK: 10
5 Crpoenuie u GyHKINU KIETKU 8 2
6 OOMeH BellecTB U MpeBpalleHne S HEPTUH B 9 1
KJIETKE
7 Hacnencreennas uapopmarus u 9 0.5
peanuzanus e€ B KIETKe
JKU3HEeHHBIN UK KIIETKU 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'eneruka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MoB 4 1
16 BuoTtexHonorus u CHHTETHYECKast OMOJIOTHs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
1 3apokJeHNe U Pa3BUTHE IBOJTIOLUOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
MukposBoitonus U €€ pe3ybTaTsl 14 2
Maxpo3BOIIONMS U €€ PE3YIbTATHI 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 [IpoucxoxaeHre yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aMMOOTHOILIEHUSAX
6 OPTraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karolleu cpenou
Opranusmel U cpeia 00uTaHus 1.5
OKoJ0rus BUJOB U MOIMYJISILIUMA 0.5
DKoJ0Tusl COOOIIECTB. DKOJIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 YenoBek u OKpy Karolas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tema ypora Bcero Kontposbnpie  TMpakruieckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()baI;OBaTeJIbele
padoThI padoThI pecypenr
1 buonorus kak KOMIUIEKCHasi HAyKa U Kak |
4acTh COBPEMEHHOT0 00I1IecTBa
2 JKuBble cucTeMBI U UX CBOWCTBA 1
YpoBHEBas OpraHU3aLUs KUBBIX CUCTEM 1
4 HcTopust OTKPBITHS U U3YYEHUSI KIIETKHU. |
Knerounas teopus
Metoabl MOJIEKYJISIPHON U KJIETOYHON
o6uonoruu. [IpakTrueckas padora
5 «3y4eHune MeTo10B KJIETOYHOU OMOJIOTHH 1 0.5
(xpomatorpadus, anexTpodopes, ’
nuddepeHnratbHOe EeHTPU(YTUpOBaHHE,
[TLIP)»
6 XUMHUYECKUHN COCTAB KIIETKU 1
. MunepanbHble BELIECTBA KIETKH, UX 1
Ouonoruyeckas poib
Opranuyeckue BeIecTBa KJIECTKH — OEJIKU.
2 JlaGopaTopHas pabora «OO0Hapy)KeHnE | 0.5
OEJIKOB C TOMOIIIbIO KAY€CTBEHHBIX ’
peaKLmii
9 CgoiicTBa, k1accupukanus u GyHKIIHH |
0enKkoB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KICTKHU —

10
YTIIEBOIbI

1 Opranuyeckue BenecTBa KIeTKH —

JTUTIV BT
Hyxneunossie kuciotsl. JIHK u PHK.

12 JlaGopaTtopHnas padora «McciaenoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOB)

13 Crpoenne u pynkunu ATD. [Ipyrue
nykieosuarpudocdars (HTD)

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

15 MeTozasl CTPYKTYpHON OHOJIOTHH

16 Tunel knetok. [Ipokapuornyeckas KieTka
CtpoeHune 7yKapuoTHUECKOMN KIETKH.

17 [IpakTuueckas padora «3ydeHne CBONCTB 0.5
KJIETOYHOM MeMOpaHb»

18 IToBepXHOCTHBIN anmapaT KJIETKU
OnHoMeMOpaHHbIE OPraHOUbI KIETKH.

19 [IpakTuueckas padora «M3ydyenue 0.5
JBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KJIIETKax»

[TomyaBTOHOMHBIE OpPTraHOUABI KJIETKU:

20 MHUTOXOH/IPHH, TUIacTH L. JITabopaTopHast 0.5
pabota «/ccnenoBanue mia3Mosn3a u '
JETUIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HememOpanHbIe OpraHOUIbI KJIETKH

22 Crpoenue u GyHKIHH sapa




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
aykapuoT. JJabopaTropnas pabora
«M3y4eHne CTpOeHUs KJIETOK pa3ImIHbIX
OpPTraHU3MOBY

0.5

24

ACCUMUIISITINS ¥ TUCCUMIISALINS — JBE
CTOpOHBI MeTabou3Ma. Turmbsl ooOMeHa
BemecTB. JlabopaTopHas pabora
«3yyeHune KkaTaauTU4ecKOi akTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl WU
KaTaasbl)»

25

DepMEHTAaTUBHBIN XapaKTep PeakLui
KJIETOYHOTO MeTabonmu3Mma. JlaboparopHas
paborta «M3yuenue hepMEeHTaTUBHOTO
pacieryieH s IepoKCHa BOAOPOa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

Benku-akTuBaTOpHI U OENKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT OOMEHa BEIECTB

28

dortocunTes

29

Xemocunres. Jlaboparopuas pabota
«CpaBHeHHEe po1eccoB (POTOCHHTE3A U
XEMOCHHTE32)

0.5

30

AHa3poOHBIE OpraHu3Mbl. Buibl OposkeHusI.
JlaGopaTtopHnas pabora «CpaBHEHHE
MIPOIIECCOB OPOKECHHUS U JTBIXAHUS

31

AspoOHBIE OpraHU3MBI. JTaIlbl
SHEPTreTHYECKOro oOMeHa

32

DHeprus MEeMOPaHHOTO TPaIueHTa
npoTtoHoB. Cunte3 AT®: pabora




npoToHHOU AT®-cuHTa3bI

33 Peakiium MatpudHOro cCMHTE3a
34 Tpanckpunuus — matpuusbslii cuaTe3 PHK
35 Tpancnsauus u e€ 3Tamnbl
16 Konnposanue amuHOKUCIOT. Posb
pubocom B OnocuHTEe3e Oenka
37 Opranuzanus reHoma y mpokapuor u
3YKapuoT
13 MounekysipHble MEXaHU3MBbI SKCIIPECCUHI
TEHOB Y 3YKapHOT
Bupycsl — HekneTouHble pOpPMBbI KUZHU U
39 obnuraTHbIe Mapa3uThl. [IpakTHyueckas 0.5
pabota «Co3nanue MOJIeH BUPYCa»
40 BupycHsie 3a0601eBaHus yelioBeKa,
JKUBOTHBIX, PACTCHUH
41 HanorexHomorny B OMOJIOTUN U MEIULINHE
42 JKU3HEeHHBIN UK KJIETKU
43 Matpuunslii cunte3 JJHK
XpomocoMsl. JTaboparopHast pabora
44 «3ydyeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 JleneHue KIEeTKU — MUTO3
Tunel k1eTok. KapuokuHes 1 IUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 0.5
MHUTO32 B KJIETKaX KOHYMKA KOpPEIlKa JIyKa
(Ha TOTOBBIX MHKpOTpenapaTax)»
47 Perynsuus KU3HEHHOTO IIMKJIA KJIETOK




48

OpranusMm Kak eIMHOE LIEI0e

Txanu pacrenuii. JlabopaTopHas pabora

49 . 9 0.5
«M3ydyeHne TKkaHe! pacTeHUI»
TkaHU )KMBOTHBIX U YEJIOBEKA.

50 JlabGopaTopHas paborta «/3yueHue TkaHeu 0.5
KUBOTHBIX)»
Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «M3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBr>KeHrE OpraHu3MOB

54 [Iutanue opranu3MoB

55 [TuTanne MO3BOHOYHBIX KUBOTHBIX.
[TumieBapuTenbHas cucTeMa 4yeaoBeka

56 Jpixanue opranu3smMoB

57 JIpIxaHue M03BOHOYHBIX )KMBOTHBIX U
YenoBeKa

58 TpaHcnopT BEIIECTB y OpraHU3MOB

59 KpoBeHocHas cuctema o3BOHOYHBIX
KHUBOTHBIX U YEJIOBEKA

60 Briaenenue y opranu3sMoB

61 3amuTa y OpraHu3MoB

62 NmMmmyHHas cuctemMa yeinoBeka

63 Pa3nipakuMOCTh U peryssius y
OpraHU3MOB

64 I'ymopanbHast perynsnus 1 SHI0OKpUHHAs

CHUCTEMA XUBOTHBIX U YCJIOBCKA




65

DopmBbl pa3MHOKEHUSI OPTaHU3MOB

66

[TonoBoe pa3MHOKEHUE

67

Meiios

68

I'amerorenes. OOpa3oBaHHE U Pa3BUTHUE
MOJIOBBIX KJIETOK. JIabopaTopHas paborta
«M3y4yeHue CTpOeHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKPOITpEIiapaTaxy

0.5

69

WuauBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

70

3akJiaJika OpraHoB M TKaHEH U3
3apOABIIIEBHIX JTUCTKOB

71

Poct Pa3BUTHUC KUBOTHBIX.
JlaboparopHas paboTa «BrIsBiIcHHE
NIPU3HAKOB CXOJICTBA 3aPOIbIIICH
MI03BOHOYHBIX KUBOTHBIX)»

0.5

72

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOXKEHHS BBICIINX PACTCHUIN»

0.5

73

HcTopust cTaHOBJIEHUS U Pa3BUTHUS
TEHETUKH KaK HayKH

74

OCHOBHBIC TIOHSITUSI © CUMBOJIBI TEHETHKH.
JlaGopaTtophast pabota «lpo3zoduia kak
O00BEKT TeHETUIECKUX HCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTHU HACIEAOBaHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabota
"U3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpeutuBanus y 1po30Quibr"

0.5




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

76 1
CKpELIMBAaHUS
77 AHanusupyroliee ckpenuBanue. Hermomnnoe 1
JIOMUHUPOBaHUE
JurnbpumHoe CKpenmrBaHue.
73 [IpakTuueckas padota «M3ydenne 1 0.5
Pe3yNbTaTOB AUTHOPUIHOTO CKPEIIUBAHUS ’
y Ip030(HIBD
79 [{uTonornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpELIMBAHUS
80 CuenneHHoe HaclleJOBaHUE IPU3HAKOB 1
81 XpOoMOCOMHasi TEOpHS HACIEICTBEHHOCTH 1
82 I'eneruka nona 1
83 I'enoTum Kak 11€JI0CTHAS CHCTEMA 1
’4 I'eHeTnyeckuii KOHTPOJIb Pa3BUTHSA 1
pacTEeHU, ’KUBOTHBIX U YEJIOBEKA
25 M3MeHUnBOCTD NMpU3HAKOB. BHibl 1
U3MEHYMBOCTH
86 MopaudukarmonHas ”3MEHUYNBOCTh 1
BapuauunoHHsIi psig U BapUaLlMOHHAS
KkpuBas. JlabopaTopHas paborta
27 «HccnenoBanne 3aKOHOMEPHOCTEN 1 0.5
MO (PUKAITIOHHOM U3MEHUYUBOCTH. ’
[TocTpoeHne BapuallMOHHOTO Psiia U
BApUAIMOHHON KPUBO»
28 I'enoTunuyeckass U3MEHYUBOCTbD. 1
KombOuHaTuBHast U3MEHUHUBOCTD
89 MyTtanunoHHas U3MEHYUBOCTD. 1 0.5




[IpakTuueckas padora «MyTtanuu y
Tpo30¢uIIbl (Ha TOTOBBIX
MHUKpOIIpenaparax )

90

3aKOHOM€pHOCTI/I MYTAllMOHHOTI'O ITpoIIecCa.
OIHUTeHETHKA B SIIUTCHOMUKA

91

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

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 CEICKIIHN.
JlaGopaTtopHas pabora «3yueHue copToB
KYJBTYPHBIX PACTEHUN U IIOPOJ] JOMALTHUX
JKHUBOTHBIX»

0.5

95

MeTompl CeeKIIMOHHON paOOTHI.
JlabGopaTtopHnas pabota «/3yuenrne MeTo10B
CEJIEKIIUU PACTCHUIN»

0.5

96

JlOCTHKEHMS CeJIEKIIMN PACTECHUHN U
*KUBOTHBIX. [IpakTiueckas pabora
«ITpuBHBKa pacTeHu»

97

CoxpaHeHue, U3y4eHHe U UCII0JIb30BAHNE
TEHETUUYECKUX PECYPCOB

98

buorexHonorns Kak HaykKa ¥ OTpacib
npousBocTBa. [IpakTuyeckas padora
«M3y4yeHne 00beKTOB OMOTEXHOIOT U

0.5

99

OCHOBHbBIE HaIlPaBJICHUSI CHHTETUYECKOM
onoJsIoruu




100 XpOMOCOMHas U T€HHasl HHKEHEPUs

101 Menunuackue OMOTEXHOIOT NN

102 PesepsHbiil ypok. [loBTOpeHue,

0000111eHNEe, CUCTEMAaTH3allis 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13.5




11 KJIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bcero Konrpoanneie  TpaxTuieckue i[f}y‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbeIe
padoThI padoThI pecypen
1 OpomonnonHas teopust Y. lapBuna 1
5 JIBHoKyILIME CHIIBI 3BOJIFOLMA BUAOB 110 Y. 1
JapBuny
3 Bopr0a 3a cymecTBoBaHuE, €CTECTBEHHBIHN |
Y UCKYCCTBEHHBI 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
SBOJIIOLIMU
5 DTarbl H3BOJIIOIIMOHHOTO Mpolecca: 1
MUKPO3BOIIOLHUS U1 MAKPOIBOIIOLIHS
6 [Tomynsiust — sneMeHTapHasi €AMHULIA 1
3BOJTIOLIUU
3aKOH reHeTUYECKOro paBHOBecHs JIK.
7 Xapau, B. Baiinb6epra. JlabopaTopHas | 0.5
pabota «BblsiBIeHE U3MEHUUBOCTH Y ’
0co0el OHOT'O BUIAY»
8 DOneMeHTapHbIe (PaKTOPHI IBOTIOIAN 1
9 O¢dexrt ocnoBaremnst. dpdexr |
OyTBUTOYHOTO TOPIIBIIIKA
10 Murpauyu. U300 nomyisiiui: 1
reorpaduyeckas, OnoJIorundecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINAN 1
(hakTop IBOIOIHH




12

[TonoBoii oT60P

13

[TprcrocoOIeHHOCTh OPraHU3MOB KaK
pe3yIbTaT MUKPOIBOJIFOIIHH.
Jlaboparopnas pabota «3ydenne
apoMop(h030B U HAUOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX»

0.5

14

[Tpumeps! mpucrocoOaeHNu y OPraHu3MOB:

Mopdonorudeckue, GU3MOIOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopnas padota «IIpucnocodnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHHE BUIOB
0 MOP(OTOTUIECKOMY KPUTEPHUIO)

0.5

16

CrpykTypa Buaa

17

Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIOLUN

18

CBs3b MUKPO3BOJIIOIWHU U SITUACMHUOJIOTUN

19

Makpossosntonus. [Taneontonornueckue
METO/bI U3yUEHHUS IBOJIOIIUN

20

buoreorpaduyeckue METOIbI U3YUCHHUS
3BOJIIOLUU

21

DOMOpPHOIOTHYECKHUEe U CPAaBHUTEIBHO-
Mopdonorudeckre MEeTo bl H3yUeHUs
3BOJTIOLIUU

22

MonekynsipHO-TeHETHUECKUE,
OMOXMMHYECKHE U MaTeMaTU4ecKue




MCTObI U3YUYCHHUA 3BOJIFOIIUN

23 OO61re 3aKOHOMEPHOCTH YBOJIOIHH
24 AnanTtuBHas paguarus. HepaBHoMepHOCTH
TEMITOB 3BOJIIOLUU
’5 HayuHblie runmoTtessl IpOUCX0KICHUS
JKW3HU Ha 3emiie
26 JloHay4HbIe MPEACTAaBICHUS O 3apOKICHUI
KU3ZHU
7 OcCHOBHBIE 3TaIbl HEOPTaHUYECKOM
SBOJIIOLIMU
28 I'unoTe3bl 3apokIeHUs KU3HU
Uctopus 3emiin 1 METOABI €€ U3YUEHUS.
79 Jlaboparopnast pabora «3yuenue u 0.5
OTMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHU3MOBY
30 HauanbHbie 3Tanbl opraHunyecKkoi
SBOJIIOLIMU
31 OBoIOIUS DYKapuoT
OCHOBHBIE 3TaIlbl BOTIOIUU
1 pacturensHoro mupa. [Ipaktuyeckas 0.5
pabora «/3yueHue ocobeHHOCTEH ’
CTPOEHUS PaCTCHUI Pa3HBIX OT/AEIOBY
13 OcCHOBHBIE 3TaIlbl 3BOJIOIUYU )KUBOTHOTO
Mupa
DBOIOIUS )KUBOTHBIX. [IpakTuueckas
34 pabora «3y4uenne ocoOeHHOCTEH 0.5
CTPOEHHUSI TO3BOHOYHBIX KHUBOTHBIX)»
35 Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U




nepuojam

MaccoBbie BbIMHUPpAaHUA — 3KOJOT'MYCCKUE

36 KPU3UCHI MPOIILIIOTO

37 CoBpeMEHHBIN 3KOJIOTUYECKUN KPU3HC, €TO
0COOEHHOCTH

38 CoBpeMeHHast cucTemMa OpraHu4eckoro
Mupa

19 OCHOBHbIE CHCTEMaTUYECKUE TPYIIIIHI
OpraHu3MOB

40 AHTPOIIOJIOTHS — HAayKa O YeJIOBEKE

41 Passurtue npeacrasineHuit o
MIPOUCXOXKACHUH YeJIOBEKA
Mecto yenoBeka B cucTemMe
opranuyeckoro mupa. JlabopatopHas

42 pabota «M3y4yeHue ocoOeHHOCTEH 0.5
CTPOEHHUS CKEJIeTa YeI0BEKa, CBA3aHHBIX C
MPSMOXO0XKICHUEM

43 JIBHOKyIIIME CHIIBI aHTPOIIOTEHE3a

44 CooTHoIIeHne OMOJIOTHIECKIX U
COLIMATILHBIX (PaKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaJMU aHTPOIIOTeHE3a

46 [TaneoreHerrka 1 NaJeoOreHOMHUKA

47 DBOIOIUS COBPEMEHHOIO YEJIOBEKA
UYenoseueckue pacel. [Ipakrudeckas

48 pabota «/3yueHne 3KOIOrHIeCKUX 0.5
aJanTalyil 4eJIoBeKay

49 MexaucuunianHapHble METOIb

AHTPONOJIOTUH




50 3apoxAeHUE U pa3BUTHUE FKOJIOTUU 1
Mertoapl skosoruu. JlaboparopHas padora

51 «M3yueHnne METo0B FKOIOTMUECKUX 1 0.5
HCCIIEIOBAHUI»

5 3HayeHne YKOJIOTHYECKUX 3HAHUN I 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
AbGuoTtndeckue aktopbl. CBET Kak

54 sKosioruueckuit gpaxtop. JlaboparopHas 1 0.5
pabota «BblIsiBJIeHHE TPUCTIOCOOICHUI '
OpPTraHHU3MOB K BIIMSIHUIO CBETa)
AbuoTtndeckue dakroprl. Temreparypa
KaK 9KOJIOTUYECKHUIA (PaKTop.

55 JlaGopatopHnas pabota «BplsiBieHne 1 0.5
MPUCTIOCOOTICHUI OPraHU3MOB K BIUSHUIO
TEMIIEPATyPhI»
AbGuoTtndeckue hakTopbl. BiaxxHOCT Kak

56 skojornueckuit pakrop. JlabopaTopHas 1 0.5
paboTta « AHATOMHYECKHE OCOOCHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOUTAHUS

57 Cpensl 0OuTaHUSI OPTaHU3MOB 1

58 buonoruueckue puTmsl 1

59 Kuznenneie GopMbl OpraHU3MOB 1

60 buotnueckue hakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUISl CYIIECTBOBAHUS OPraHU3MOB B CpEJIE 1
oOuTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKHI 1




nomnyJsinun

OcCHOBHBIE TTOKA3aTeIN MOMmyJIAINH

63 YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAS U
MOJIOBasi CTPYKTypa
OcHOBHBbIE MOKa3aTeNN MOMYJISILIUU:

64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUN

65 DKoJIorh4YecKas CTpyKTypa MOMyJIsuu

66 JliHaMMKa TOMYJIALNN U €€ PETyJIALHNs

67 KpuBble pocTa 4yMCI€HHOCTH MOMYJISIHH.
KpuBbie BbKUBaHUS
DKoJIorMuecKasl Hulla Buja.

68 Jlaboparopnas padota «IIpucnocodnenus 0.5
CEMSIH paCTeHUH K PaCCEJICHUIO»

69 Bun kak cucreMa nomyssinui

70 3aKOHOMEPHOCTH MOBEJICHUS U MUTpaLlUAid
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3

72 DKOcHCTEMa KaK OTKpbITask CUCTEMA

7 KpyroBoport BeliecTB 1 NOTOK SHEPTHH B
9KOCUCTEME

74 OcCHOBHBIE IOKA3aTEIN YIKOCUCTEMBI

75 DKOJOrM4ecKre NUpaMuIbl

76 H3meHeHHst cOOOIIECTB — CYKILIECCHH

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

78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJp, JIECOB, CTEIIEH, ITyCTbIHb

79 AHTPOIOT€HHbIE SKOCUCTEMBI

20 Ypboakocucremsl. [IpakTudeckas pabora 0.5
«M3ydenue u onrcanne ypooIKOCHCTEMBI ’
3aKOHOMEPHOCTH (HOPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
DKOCHCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHUI

2 Pa3HBIX TUTIOB HAa CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obmermianerapras 06009Ka
3emn

84 Yuenue B. U. Bepranckoro o 6uochepe

25 3aKOHOMEPHOCTH CYLIECTBOBAHMUS
ounochepsl

26 KpyroBopoTsl BeniecTs u
OHMOreOXUMHUYECKHE UK

27 3oHanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIIN

88 YcroitunBocTh 6nochepnt

89 DKOJIOTUYECKNE KPUZUCHI U UX MPUYHHBI

90 BosneiicTBue yenoBeka Ha 6uochepy

01 AHTpPOIOT€HHOE BO3JCHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

92 Oxpana npupobl

93 OCHOBHBIE TPUHIUIBI YCTOHYHUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOILL

PanmonansHOE IPUPOAOIIOIB30BAHNUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiau

95 C{6o6memae 1o Teme « MHUKPOIBOJIONHS U |
e€ pe3yaIbTaTh»

96 0"606H1€HI/I€ 1o TemMe «MakpOo3IBOJIOLUS U |
e€ pe3yabTaTh»

97 O6o06muienue no Teme «IIpoucxoxaenue u |
pa3BUTHE )XKU3HU Ha 3eMIIe»

08 O6006menue o teme «IIpoucxoxaeHue |
YeJI0BEeKa — aHTPOTIOTCHE3)

99 O060061IeHre o TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O6006mmeHue o Teme «OpraHu3mel U cpea 1
o0UTaHUS

101 O6o6meHI/ie 10 TeEM€E «DKOJIOTHS BUIOB U |
TIOTTY IS

102 O606mmenue o teme «buochepa — 1
rI1o0anpHast IKOCHCTEMAa)

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUSA K NPeAMETHBIM pe3yJbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEero 001ero
o0pa3oBaHus

CdopmupoBaHHOCT 3HAHUW O MECT€ W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB TIPUPOJIBI U
pEIICHUH KU3HECHHO BKHBIX COIMATHHO-3TUYCCKUX, YIKOHOMHUYECKUX,
AKOJIOTHYECKUX TIPOOJIEM YEeIIOBEUECTBA, 4 TAKXKE B PEIICHUU BOTIPOCOB
paIMoOHaIBFHOTO MIPUPOAOIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K TPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/IEC POCCUHCKUX U

3apyOe)KHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUH

Brnanenune cucremoit 3HaHW 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCIOJB3YEMBIX B OMOJOTMYECKHX HCCIIEIOBAHUSX JKUBBIX
O0OBEKTOB M JKOCHCTEM (ONHCaHHWE, H3MEpeHHe, NpOBeIECHUE
HaONItO/IeHNH); CrocoO0aMM BBISBICHUST W OICHKH aHTPOIOTEHHBIX
W3MEHEHUH B MPUPOJIE.

YMeHHe BbIIBUTATh TMIOTE3bl, MPOBEPATh MX 3KCHEPUMEHTATbHBIMU
cpenctBamu, (opMmynHpys 1[eTb HCCICIOBaHUS, AaHATU3UPOBATH
MOJIy4YE€HHBIE PE3YJIbTAThI U JeNIaTh BHIBOIBL.

BoisiBneHne 3aBUCUMOCTH MEXKIY HCCIEIyeMbIMH BEIMYHHAMH,
00BsICHEHUE TIOTYUYEHHBIX PE3yJIbTAaTOB M (POPMYIUPOBAHHUE BHIBOJIOB C

HCIIOJIb30BAaHUEM HAYYHBIX ITOHATUN, TCOPUN U 3aKOHOB

YMeHue BIAJETh CHUCTEMOM OHOJOTMYECKHX 3HAHHWH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIONIME OWOJOTUYECKUE TEPMHUHBI M TIOHSTHUS
(XKM3Hb, KJIETKA, TKaHb, OpraH, OPraHu3M, BH[, MOMYyJISIHS, SKOCHCTEMA,
ouorieHo3, Omocdepa; METadOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenmka, OWMONOMMMEpBI, UCKPETHOCTb, CAMOPETYJILHA,
CaMOBOCIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYUBOCTbD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owosornueckne Teopuu: KieroyHas Teopus 1. IlIBanna, M.
[MIneitnena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOrO MMMyHUTeTa Il
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpUS HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoacrtsa K. bapa, spomronuonHas

teopus Y. JlapBuHa, CHHTETHYECKas TEOpHUSl DHBOJIOLMHU, TEOPUS




antpororeHe3a Y. Jlapsuna; Teopus Ouoreoueno3a B.H. Cykauépa,
yuenue H.M. BaBunoBa o meHTpax MHOrooOpasusi U MPOUCXOKICHUS
KyJIbTYpHbIX pacTeHuii, yudenne A.H. CeBepuoBa o0 nyTix u
HaIpaBJIeHUAX dBotoIMH, yueHue B.W. Bepranckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3usi MOTOMKOB IEPBOTO MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O HacjeqoBaHHs mpusHakoB [. Mennens;
CIICTUICHHOTO HACJEeIOBaHUS TPU3HAKOB U HAPYLICHUS CLEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSJOB B HACJIEACTBEHHOM
n3MeHunBocty H.M. Basunosa; reHermueckoro paHoBecus JIxk.
Xapmu u  B. BaiiaGepra; 3apopgsimeBoro cxoactBa K. bopa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MPUHLIMIIBI (YUCTOTHI TaAMET, KOMIIJIEMEHTAPHOCTH );

npaBwia (MuanEMyMa FO. JIubuxa, SKOJOTHYECKON MHpaMUIbl YHUCE,
O6roMacchl U SHEPTUN);

runote3bl (koanepBatHor A.W. Omnapuna, nepBuvHOrO OynboHa JIXK.

Xonpaeitaa, mukpochep C. Dokca, pudosuma T. Uek)

Vmenue peiiaTb IMOUCKOBBIC OHOJIOrHYECKUe 3aJa4u,; BbIABJIATH
MNPUYINHHO-CIICACTBCHHBIC CBA3HU MCKAY HCCIICAYCMbIMU
OMOJIOrMYECKMMHU O6’b€KTaMI/I, nponeccamMnu M ABJIICHUAMU; OCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU IMOJTYUCHHBIX PE3YJIBTATOB,

COCTaBJIATHL I'CHOTHIIMYCCKHUE CXEMbl CKPCHIUMBAHHA JIA Pa3HBIX THUIIOB
HACJICAOBAHUS NPHU3HAKOB Yy OPraHu3MOB, COCTABJIATHL CXCMBI IICPCHOCA

BEIIECTB U SHEPTUU B DKOCUCTEMAX (I[CTIH MMUTAHUS, TTUIIIEBBIC CETH)

YMeHHe YCTaHaBIMBATh B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIMAMU: OpPraHOMIOB, KJIETOK pAa3HBIX TKaHEH, OpraHamMu H
CHCTEeMaMH OpPIraHOB y pACTEHHWH, JKUBOTHBIX M YEIIOBEKA; MEKIY
JTanmamMy OOMEHa BEIIECTB; ATAllaMU KJICTOYHOTO IHMKJIA U KHU3HEHHBIX
[IUKJIOB OPraHU3MOB; 3TallaMyd SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHIIOM
u  ¢eHotunom, ¢QeHorunoMm U QpakTOpaMH CpeAbl  OOMTaHUS;
NPOLECCAaMU  DBOJIIOLUH;, JBIKYIIUMH CHJIaMH  aHTPOIIOTCHE3a;
KOMITOHEHTAMH Pa3JINYHBIX SKOCHCTEM M TPHCIOCOOICHUSAMH K HHUM

OpraHu3MoOB

YMmenune BBIACIIATh CYHICCTBCHHBIC TPU3HAKHU

CTPOCHHS BUPYCOB, KIIETOK IMPOKAPUOT U IYKAPHOT; OAHOKIETOUHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIIEHO30B, SKOCUCTEM U
Onocdeppl; CTpPOEHUS OpPraHOB W CHCTEM OpPraHoOB PACTCHHM,
JKUBOTHBIX, YCJIOBCKA, MPOLCCCOB KUHCACATCIIbHOCTHU, MMPOTCKAOIINX

B OpraHusMax paCTeHI/II\/'I, ZKHUBOTHBIX M 4YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemiecTB  (MeTabonm3Mm), uHGOpMaUA U
IpeBpalleHus] SHEPTuu, OpOKEHUs, aBTOTPOPHOTO U TeTepOTPOPHOTO
TUMOB MNHTaHUA, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
ramMeToreHesa, dSMOpHOTEHe3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHS,
pPa3sMHOXKEHHUS, UHIUBHyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS T'€HOB, TE€TEPO3UCA; JEUCTBUH HCKYCCTBEHHOIO
orOopa, CTaOWIM3UPYIOIIETO, JBIKYIIETO H  Pa3pbIBAIOIIETO
€CTECTBEHHOr0 O0TOOpa; ayuIonaTpUyeckoro M CHMIIATPUYECKOIO
BUZ000pa30BaHus; BIUSHUS JBHKYIIMX CHJI 3BOJIIOLIMU HA TeHO(OH]
MOMYJIALMY; TPHUCIIOCOOJICHHOCTH OPTraHU3MOB K CpeAe OOWTaHus,
yepelOoBaHMsI HAmpaBiICHUI 3BOJIOLMHU; KPyroBOpOTa BEIIECTB H

IIOTOKa SHEPIUr B SDKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHS BBIICIATh CYIIECTBCHHBIC IPHU3HAKH
BUPYCOB, KJETOK MPOKApHOT H JYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIICHO30B U SKOCHUCTEM;
0COOEHHOCTH TMPOIECCOB OOMEHA BEIIECTB ¥ MPEBPAIICHUS SHEPTUH B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO0 M DHEPreTHYECKOTO OOMEHa,
XEeMOCHHTE3a, MHTO3a, Meio3a, OIUIOJOTBOPEHHS, pPAa3BUTUS U
Pa3sMHOXEHHUS, UHIUBHIyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHe3a),
00pBOBI 3a CyIIECTBOBAaHUE, ECTECTBEHHOT'O 0TOOPA, BUI000pa30BaHMUsI,
MPHUCIIOCOOJICHHOCTH OpPraHU3MOB K cpeAe OOWTaHWs, BIMSHUSL
KOMITOHCHTOB 3KOCHUCTCM, aHTPOIIOTCHHBIX H3MEHEHUH B 3KOCHUCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M MPEBPAIICHUS YHEPTHH B

ouocdepe

YMeHue HCIIOJIb30BaTh COOTBETCTBYIOLIUE apryMeHTHI,
OWOJIOTMYECKYI0 TEPMHHOJOTHUIO M CHMBOJIMKY JUIS JOKa3aTelbCTBA
POJICTBa OPraHM3MOB Pa3HBIX CHCTEMATHYECKUX TPYIII; B3aUMOCBS3H
OpraHu3mMoB U CpCIbl OGHTaHI/I}I; CANHCTBA YCJIOBCYUCCKUX pPaC;
HE00XOIMMOCTH 3I0pPOBOT0 00pa3a *HU3HH, COXPaHEHUs! pa3HOOOpas3us
BUJIOB M OSKOCHCTEM KaK YCIIOBUSl COCYIIECTBOBAaHHS MPUPOIBI U

YeJI0BCUCCTBA

YMeHHe KpUTHYECKH OIICHMBAaTh WH(GOPMAIMIO OHOJIOTHYECKOTO
COJIEpKaHUs; MHTEPIPETUPOBATh ITHUECKHE ACIEKTHl COBPEMEHHBIX
HCCIIeOBaHU B Ouosoruu, MEIUIIMHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh ro0anbHBIC IKOJIOTUYECKUE POOIEMBI
COBPEMEHHOCTH, ()OPMHPOBAThH 1O OTHOIICHHIO K HUM COOCTBEHHYIO

ITO3HUIIHIO




INIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

buonorus xax HayKa. ’KuBble cucTeMBI M UX HN3YUCHHUC

1.1

CoBpemeHHass OWOJOTHSI — KOMIUICKCHAs HayKa. DBHOJOTMYecKHWe HAyKd H
u3ydaemMble UMH TpoOiembl. DyHIaMEHTaIbHBIC, TPUKIAIHBIE W TTOMCKOBEIC
HAayYYHBIC UCCIICAOBAHUA B 6I/IOJ'IOFI/II/I.

3HayeHue OWONOTUM B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUHOM
kaptuabl mupa. I[Ipodeccuu, cszanHbie ¢ Ouonorueld. 3HaueHHWE OHMOJOTUH B
MPAKTHYECKON JEATENbHOCTH YeJOBEKa: MEAWIIMHE, CEJIbCKOM XO3SIHCTBE,

IIPOMBILIIEHHOCTH, OXPaHe IIPUPOBI

1.2

Xusble cuctembl Kak mpeaMeT u3ydeHusi 6uosnoruu. CBONCTBA JKUBBIX CHCTEM:
€AMHCTBO XMMHUYECKOIO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb, CIIOKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYpBHlI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIPOU3BEJEHHUE, PA3APAKUMOCTh, U3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHHU3alMM >KMUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOUYHbBIA, TKAHEBBIM,
OpraHu3MEHHBIH, MOIYJISAHOHHO-BUA0BO, AKOCUCTEMHBIN
(OmoreonieHoTHUeCKUi), OuocdepHbiid. I[Iporecchl, MPOUCXOAANINE B KHUBBIX
cucremax. OCHOBHbIE MpU3HAKU >XUBOTrO. JKu3Hb Kak (opMa CylIecTBOBaHUS

MaTepuu

1.3

Meroasl Ouosornueckoir Hayku. HaOmromeHue, u3MepeHue, 3KCIIEPHUMEHT,
cucremaruszanus, wmeraaHanus3. [loHdaTMe O 3aBUCHMOM M HE3aBUCUMOM
nepemeHHol. [lmanupoBanue skcnepumenta. [locraHoBKa M IIpoBepKa TUIIOTES.
HyneBass rumote3a. Ilonarue BBIOOPKM u €€ HOCTOBEpPHOCTh. Pazbpoc B
Ouonornuyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH TOJYYEHHBIX PpPEe3yJIbTaTOB.
[IpuumHbl HCKaXEHUSI PE3yJIbTATOB SKCepUMEHTa. [loHSATHE CTAaTUCTUYECKOTO

TECTA

KneTka xak Onosioruyeckasi CHicTeMa

2.1

Knerka — cTpyKTypHO-(QDYHKIIMOHAIBHAS €IWHUIA KUBOTO. MICTOpUS OTKPBITHS
kietku. Paborer P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
[netinen, P. Bupxo). OcHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIIETOYHOUN TEOPHH.
MeToabl MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METOJ{ MEYEHBIX aTOMOB, nuddepeHIraIbLHoe

HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XHUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOdJIEMEHThL. Bona u

e€ poiib KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUM KIIETKH,




TeIIoperyasuud. MuHepanbHbIe BEIIECTBA KIETKH, WX OHOJOTHYECKas pPOJib.
Posb KaTHOHOB ¥ aHHOHOB B KIIETKE.

buonornueckne momumepsl. benku. AMUHOKHCIOTHBIA COCTaB  OEJKOB.
Ctpyktypsl OenkoBod Mojekynbl. [lepBuunas cTpykTypa Oenka, TenTHAHAS
CBSI3b. BTOpHWuHas, TpeTUYHAs, 4YETBEPTUYHAs CTPYKTYphl. JleHaryparus.
CoiictBa 6enkoB. Knaccudukanus 6enxos. buonornueckne pyHkunm OenkoB.
VYrneBoabl. MoHocaxapupl, AUcaxapHjibl, OJMrOCaxapuibl U MOJIHCAXAPUIIBI.
O0mwmii mmaH CTpoeHus W (PU3HKO-XMMHUUYECKHE CBOWCTBA  yTJIEBOJOB.
buonoruueckue GyHKIIUN YTIEBOIOB.

Jlumugel.  T'uppodunbsHO-ruapodoOHbIe cBoiicTBa. Kiaccudukauus aunuaos.
Tpurmuuepuasi, dochonmunuapl, BOCKH, CTEpOUIbL. buonornyeckne (QyHKIUU
nunuaoB. OOIMe CcBOWCTBa OMOJIOTHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

Hyxneunosbie xkucnorel. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneoruapt. [punmun xkommiaementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas cnimpanb. MectoHaxoxaenue u ouonorndeckue ¢pynknuu JTHK.
Buast PHK. ®yukiuun PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsizu B Monekyiae ATO.
buonornueckue ¢pynkuuu ATD. BoccranoBieHHbIE IEPEHOCUYNKH, UX (DYHKITUU B
kietke. CekBennpoBanue JIHK.

CrtpykTypHast Ouonorusi: OMOXMMHUYECKHE W OHOPU3NYECKUE HCCICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPbI OMOMOJIEKYT
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Tumel  KJIETOK: dyKapuOTHYecKas MW TIpokapuotuyeckas. CTpyKTypHO-
(yHKIMOHAIbHBIE 00Pa30BaHUsI KIIETKHU.

CtpoeHue mpokapuoTHYECKON KieTKd. Kierounas creHka OakTepuili W apxew.
OcobeHHOCTH CTpOEHUsi TeTepoTpo(HOM M aBTOTPO(HON MPOKAPHOTHYECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OUOIIEHO3aX.

Crpoenne u GyHKIMOHUPOBAHUE SYyKAPUOTHUECKOW KieTku. [lnmazmaruueckas
MeMOpana (tutazmanemma). CTpykTypa Iia3Matudeckod MmemOpanbl. Tpancmopt
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIM  (auddysus,
obneruénHas auddysust), aKTUBHBIM (NMEPBUYHBIA M BTOPUYHBIM aKTUBHBIN
Tpancnopt). [lomynmponumaemocth MemOpaHbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHJIOIMTO3: MUHOIMUTO3, (aroruTo3. Dk30uuTo3. KieTouHas cTeHKa.
CrpykTypa u QyHKIUU KIETOYHON CTCHKU pacTEHUH, rprOOB.

Huronna3zma. [urozons. Llutockener. JIBwkenue uuroriazMbel. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), ammapat ['onbakH, TU30COMBI, UX CTpPOCHHE M (PYHKIMU. B3aumMocBs3h
OJTHOMEMOpPaHHBIX OPraHOMIOB KJIETKH. CTpOeHHE TpaHyJSIPHOTO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [magkuit




(arpaHyJSApHBINA) SHIOIUIA3MAaTHYECKUN peTHKYIyM. CekperopHas (yHKIHS
annapara [osnbmku. TpaHcmopr BeliecTB B KIETKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsliii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPUH, IUTACTUBL.

Crpoenre u (yHKIMM MUTOXOHIpUN M muactui. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JIYKApHOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, TIEHKOTIACThI BBICIIMX PACTCHUH.

HememOpannbie opranowabl kinetku CTpoeHwe u  (QYHKIUA HEMEMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpodunameHTbl. MBIIEYHbIE KIETKH.
Mukpotpybouku. Knerounsrii unentp. CTpoeHHE U ABWKCHUE KIYTUKOB U
pecHruek. MukpoTpyOOUKH UTOILUIa3MbIL. LIeHTprob.

SAnpo. O6onouka sapa, XpOMaTHH, KAapHOIUIa3Ma, SIPBIMIKA, UX CTPOECHUE U
¢bynkuuu. SnepHbiii OenkoBbId MaTpukc. IIpocTpaHcTBEHHOE pPACHONIOKEHHE
XpOMOCOM B HHTEp(a3HOM szipe. benku xpomaTuHa — TUCTOHBI.

Knerounsle BrmodeHns. CpaBHUTENbHAs XapaKTCPUCTUKA KIETOK JYKApUOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOI)

24

AccuMWISILIMS U TUCCUMMIIALIMSA — JIB€ CTOPOHBI MeTaOonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TreTepoTpodHBIH. YyacTue KHCIOopoJa B OOMEHHBIX
mporeccax. JHepreTudyeckoe obecriedeHue KieTku: mnpespaiieHue ATD B
0oOMeHHBIX Tporieccax. {DepMEeHTAaTHBHBIM XapaKTep peaKIui KJIETOYHOTO
Merabomm3ma. DEpMEHTHI, WX CTPOEHHE, CBONCTBA W MEXaHWU3M JICHCTBUSI.
Kodepmentsl. OTinuns pepMEeHTOB OT HEOPraHWYECKUX KaTaiau3atopoB. benku-
aKTUBATOPbl M OEIKU-WHTUOMTOPBI. 3aBUCHUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peaxkuuii oT pa3nuYHbIX (PaKTOPOB.

[lepBuuHBII CHHTE3 OpPraHMYECKUX BEUIECTB B KieTke. PotocuHTe3. Poib
XJioporiactoB B mporecce ¢orocunre3a. CBeroBas M TeMHOBas  (pasbl.
[TponykTuBHOCTh (hOoTOCHHTE3a. BiusHue pa3nuyHbIX (PAaKTOPOB HAa CKOPOCTb
dboTocunHTe3a. 3HaUeHnE (oTOCUHTE3A.

XemocuHTe3. PaznooOpasue opraHu3MOB-XEMOCHHTETHUKOB: HUTPUPUIMPYIOIINE
OakTepuu, Kele300aKTepuu, cepoOaKTepuH, BOAOPOAHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3a.

AHa’poOHbIe opraHu3Mbl. Buasl OpoxkeHus. I[IpogykTel OpoxeHUS W HX
UCIIOJIb30BAaHNUE YEJOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OONIE3HEH.

AdpoOHBIE OpraHU3MBbl. JTallbl YHEPreTHYEcCKOro oOMeHa. IloAroToBUTEIHHBIN
sTan. ['Mukoan3 — 6ecKucIopoaHOE paculeryieHue TI0KO3bI.

buonornueckoe OKHUCIEHHME, WIM KIETOYHOE JbIXaHHWe. Ponb MUTOXOHApHIL B
nporeccax OMOJIOTUYECKOTO OKHCIICHHUS. [uknnueckue peaKIuH.

OxucnurensHoe ¢ochopunuposanue. [IpenmyiecTsa a’poOHOro Myt oOMeHa




BEIIECTB Mepe aHa3pOOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO OOMEHa

2.5

Peaknun marpuuHoro cuHresa. [IpuHIMI KOMIUIEMEHTApHOCTH B PEAKLHUAX
MaTpUYHOT0 cuHTe3a. Peann3anus HacnencTBeHHON nHopmarn. ['eneTnueckuii
KoJ, ero cpoiictBa. TpaHckpunuus — marpuusbiii cuHre3 PHK. Ilpuniune
TPAHCKPHUIILMK: KOMIUIEMEHTAPHOCTh, aHTUIIAPAUIEIBHOCTh, ACUMMETPUYHOCTb.
Tpancmsiiust 1 e€ sranbl. Yuactue TpancnopTHeix PHK B OmocunTtese Oenka.
YcnoBust OmocunTe3a Oenka. KomumpoBanue amuHokuciaor. Pomb pubGocom B
O6uocuHTe3e Oenka.

Opranusanys reHomMa y nNpoKapuoT U 3yKapHuoT. Peryisuus akTUBHOCTH T€HOB y
npokapuot. ['unore3a onepona (P. XKakxob, XK. Mano). Perymsmus oOMeHHBIX
IpoueccoB B kieTke. KiieTounslil romeocTas.

Bupycel — HekierouHbsle (OpPMBI JKU3HM U OONMUTaTHbIE mapasuTbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTepruoQaros.

BupycHbie 3aboneBanus denmoBeka, XUBOTHBIX, pacteHuid. CIIN]/], COVID-19,

COoMaJIbHBIC U MCUITMHCKUC HpO6J’I€MbI

2.6

Knerounsnii 1ukn, ero mnepuoabsl u  perymsuus. HMatepdasza u  MHTO3.
OcobeHHOCTH TPOLECCOB, MpoTeKarmux B uHTepdasze. IloaroroBka kieTku K
nenenuto.  I[lpecunTeTndyeckuii  (MMOCTMUTOTHYECKHH), CHHTETHYECKHH U
MMOCTCUHTETUYCCKUN (MTPEMUTOTHUECKUH ) TIEPHOIbI UHTEP(DA3HI.

Matpuunslii cunre3 JIHK — permkanusa. [lpunmunsr permkanun  JITHK:
KOMIUIEMEHTAPHOCTh, IOJyKOHCEPBAaTUBHBII CHHTE3, AaHTUIAPAIIEIBHOCTD.
Mexanusm perummkanuu JJTHK. Xpomocomel. Ctpoenne xpomocoM. Temomeps u
TemoMepa3a. XPOMOCOMHBIM Ha0Op KIETKHM — KapuoTuil. J[umjmowmHeli u
rarIoOuAHbI  HAOOpBl XpoMmocoM. ['omosornynble XpomocoMbl. IlonoBbie
XPOMOCOMBI.

Jenenne kierku — muTo3. CTaguu MHUTO3a U IMPOUCXOMSIINE B HUX IPOLECCHI.
Tuner muto3a. KapuoknHe3 n nurtokuHe3. buosornueckoe 3Ha4eHUE MHUTO3a.
Perynsauus MUTOTHYECKOTO ITUKIIA KIeTKH. [Iporpammupyemas kieroyHast rTHOemb
— aromnTo3.

cI)yHKI_[I/IOHaJ'IBHafl TCHOMHKA

Opranusm Kak OUoJIOoruyecKas cuctema

3.1

OIHOKJIETOYHEIE, KOJIOHUAJIBHEIE, MHOT'OKJIETOUHBIE OpraHU3MBbI u
MHOTOTKaHEBbIC OPTaHU3MBI.

@opMBl pa3MHOKEHHUSI OPraHU3MOB: Oecrionoe (BKIIOYash BETETAaTUBHOE) U
moyioBoe. Buael  0ecrmonoro  pasMHOXKEHUS: TMOYKOBaHHUE, CHOPYJISLHUS,
(dbparmeHTaIus, KJIOHUPOBAHHE.

[TonoBoe pasmuoxenue. [1onoBeie KiIeTKH, WK TameTbl. Meiio3. Ctaguu meinosa.

IToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii cMmpica Melio3a




1 TI0JIOBOTO Ipolecca. Melio3 U €ro MeCTo B )KU3HEHHOM IIMKJIE OPraHU3MOB.
IIpenzaponpieBoe pazButue. l'amMeroreHes y »XuUBOTHBIX. IIoyIOBBIE JKele3bl.
OOpazoBaHue M pa3BUTUE TOJIOBBIX KiIeTOK. CrnepMaroreHe3 U OOTEHE3.
Crpoenne mojoBbIX KiIeTOK. OIIOIOTBOpEHHE U AMOPHUOHAIBHOE pPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauu sMOpHOreHesa
KUBOTHBIX (Ha mpuMepe Jisrymkn). Jpoonenne. Tunsr qpodnenus. OcobeHHOCTH
NpoOJieHrs MJICKOMUTAIOMIMX. 3apoAbIIIeBble JIUCTKU (TacTpyiisiius). 3akiaaka
OpraHoB W TKaHEW M3 3apOJBIIIEBBIX JINCTKOB. B3auMHOE BIMSHHE 4YacTel
pa3BHBAIOLIECTOCS 3apofblia (3MOpUOHANbHAs WHAYKIMA). 3akjiagka IJIaHa
CTPOEHMS KMBOTHOIO KaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOJICHCTBUN T'€HOB.
BnusHue Ha 5MOpHOHATbHOE pAa3BUTHE PA3IMYHBIX (DAaKTOPOB OKpY KaroIien
cpensbl.

Poct u pazurtue xuBoTHbIX. [locTamMOpuonanbHbIi nepuo. [Ipsimoe u Henpsmoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€CrO3BOHOYHBIX M IIO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3HayeHUWE MNPAMOrO M HEMNPSMOIO pas3BUTHUA, HX
pacnpocTpaHeHue B npupoge. Tumbl pocra XUBOTHBIX. DakTOpsl perymsiuuu
pocta KMBOTHBIX M denoBeka. CTaguM MOCTIMOPHOHAIBLHOTO PA3BUTHS Yy
YKUBOTHBIX U 4esoBeka. [leproael oHTOreHesa yenoBeka.

Pasmuoxxenne wu pasButue pacteHuil. ['amerodutr u crnopodur. Meiioz B
KU3HEHHOM IMKJIe pacteHuil. OOpazoBaHHe crop B Ipolecce Menosa.
I'amerorenes y pacrenuil. OIUIOJOTBOPEHHE M Pa3BUTHE PACTUTENIBHBIX
opraHu3MoB. J[BOIHOE OIJIOOTBOPEHHUE Y IIBETKOBBIX pacTeHuid. OOpazoBaHue U

pa3BuTHE ceMeHH. MeXaHU3MBbl PEeryJIaliyd OHTOT€HEe3a Y paCTeHUI U )KUBOTHBIX

3.2

Hcropust craHOBIEHHST W pPa3BUTHS TEHETHMKM Kak Haykd. OCHOBHBIC
TCHCTUYCCKUEC IIOHATUSA U CHUMBOJIBI. FOMOHOI‘I/I‘IHBIG XpOMOCOMBI, AJIJICIIBHBIC
I'CHbl, AJBTCPHATUBHBIC IMPU3HAKYU, JAOMHWHAHTHBIA M PELECCUBHBIN IPU3HAK,
TOMO3HUTOTa, TETEePO3UT0Ta, YHCTas JIMHUS, THOPUIBI, TEHOTHIN, (EHOTHIIL.
OCHOBHBIE ~ METOJbI ~ TCHETHUKH: THUOPHIOIOTHYCCKUN,  ITUTOJIOTHUCCKHH,

MOJIEKYJIIPHO-TEHETUYECKU I

3.3

Monorubpuanoe ckpemuBanue. [lepBorii 3akoH MeHenst — 3aKoH eTMHO00pa3ust
ruOpuoB mepBoro mnokoneHus. IlpaBuino nomuHupoBaHUs. Bropoil 3akoH
Menzaenss — 3aKOH pacUleIUIeHUs IpU3HAKoB. lluTojormueckue OCHOBBI
MOHOTHMOPUAHOTO CKpelrBaHus. [ umoTe3a 4ucToTh TaMer.

AHanu3upyroliee ckpeunBaHue. IIpomMexyTOuHbIM XapakTep HacCleIOBaHUA.
Pacmienyienue npru3HakoB pU HEMOJIHOM JOMUHUPOBAHUU.

JurnbpunHoe ckpemmBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacJaeJOoBaHUs IPU3HAKOB. HI/ITOJ'IOFI/ILICCKI/IC OCHOBBI ,I[I/IFI/I6pI/II[HOFO




CKpELIUBaHHUs.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HACJICOBAHNE T'€HOB, HAPYIIECHUE CLEIUICHUS MEXNy TIeHaMH. XPOMOCOMHas
TEOPHUs HACJIEICTBEHHOCTH.

I'enernka mona. XpoOMOCOMHBIM MEXaHU3M OIpENEieHHs] 1oja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M reTeporaMeTHbli moi. I'eHeTndeckas
CTPYKTypa IOJIOBBIX XpomocoM. HacnenoBaHme NpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enotun kak nenoctHas cucrema. [lmedoTponuss — MHOKECTBEHHOE ICHCTBUE
resa. MHOXECTBEHHBIM aiuieau3M. B3auMoAeicTBUE HEaUIEIbHBIX TI'EHOB.

Komnnemenrapuocts. Onucrtas. [Tlonumepus

3.4

BzaumoneiicTBue renotuna u cpensl npu opmupoBanun peHotuna. MI3sMeHuYMBOCTb
npu3HakoB. KayecTBeHHbIE M KOJMYECTBEHHbIE MPU3HAKU. BUIbBl M3MEHUYMBOCTH:
HEHACJICACTBEHHAs U HACJICACTBCHHASL.

MomudukaiionHass ~ U3MEHYUBOCTb. Pomb cpenbl B (OPMHUPOBAHUU
MOTM(UKAITMOHHOW M3MEeHYMBOCTH. HopMma peakiinu npusHaka. BapuaroHHbIN psij
u BapuanuonHas kpuBas (B. HWoranncen). CpoiictBa MOaU(pUKAIIMOHHON
H3MEHYUBOCTH.

I'enoTunmueckas n3MeHYNBOCTL. CBOMCTBA TEHOTUIINYECKON M3MEHYHUBOCTU. BUIbI
TCeHOTUITNYECKON M3MEHUYNBOCTH: KOMOMHATHBHAS, MyTaITMOHHASI.

KomOuHaTtuBHasT W3MEHUMBOCTh. MeHo3 © TOJIOBOM TIpPOIleCC — OCHOBA
KOMOMHATUBHONM M3MEHYHMBOCTH. POJIb KOMOMHATUBHON M3MEHUUBOCTUA B CO3JaHUU
TEHETUYECKOT0 Pa3HO0Opa3us B Mpe/enax OAHOTO BUJIA.

MyTanmoHHasi ”3BMEHYMBOCTh. BHIIbI MyTaluii: T€HHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHblE W WHAYUHWPOBAHHBIC MYyTaluu. SepHbIE M UUTOIIA3MATUYECKUE
MyTaiuu. COMaTHYECKUE U MOJIOBbIE MyTallK. [ IpuurMHbBI BOSHUKHOBEHUS MY TallH.
Mytarensl ¥ HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[HIOHHOIO
nporiecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacleacTBeHHON n3MenunBocty (H.U.

BagsuioB). BHesiiepaas H”3MEHUNBOCT U HACJIEICTBEHHOCTh

3.5

Kapuotun uyenoBeka. MexayHapogHas mOporpaMMa HMCCIEIOBAHUS TE€HOMa
yernoBeka. MeToabl  HM3y4YEHUs] TEHETUKM  YeJIOBEKa: T'€HEaJOrMYecKuid,
OJIM3HEIIOBBIA, LIMTOreHETUYSCKUH, MOMYJISAUMOHHO-CTATUCTUYECKH,
MOJIEKYJISIPHO-T€HETHUECKU . CoBpeMeHHOE onpeacIcHue TeHOTHUIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHME, TEHOTUITUPOBAHUE, B TOM YHUCIIE€ C MOMOIIBIO
[II1P-anamu3a.  HacmencrBeHHple — 3a0o0iieBaHHMS  YelIOBEKa. | GHHBIE |
XPOMOCOMHBIE Oose3Hn YeI0BeKa. bonesnu c HACJIEICTBEHHOU
MPeIPacioI0KEHHOCThIO. 3HAYCHHE MEAMIIMHCKOW T'€HETHUKU B MPEIOTBPAILICHUU

M JICYCHNH I'eHETHUYECKUX 3a00yieBaHMi yestoBeka. CTBOJIOBEIE KIIETKU




3.6

JloMecTukanus 1 ceneKius. 3apoxkaIeHue CeJIeKUU U foMecTukaimu. Yuenue H.1.
BaBuioBa o 1ieHTpax MPOUCXOKACHUS W MHOTO00pa3usl KYJIbTYPHBIX PACTCHUIA.
Ponb ceneknuu B co3aHUU COPTOB PacTeHHMd M MOPOJ KUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJJIOB B HACIEACTBEHHOW u3MeHumBocTH H.U.
BaBuioBa, ero 3HaueHue ISl CENEKIIMOHHON pabOTHI.

Metoabl  CeNneKIMOHHOW paboThl. VMCKyCCTBEHHBI OTOOp: MAaccoBBIH U
VHIUBUTyalTbHBIN. Ortanel KOMOWHAIIMOHHON CEJIEKIIUH. UcnriTanue
MpOU3BOUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLEHKH
(eHoTuna NoToMcTBa M OTOOP MO TEHOTHUITY ¢ TToMolIbIo aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEIeKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHYECKUM MyTareHe3 Kak HWCTOYHUK MyTaluid Yy KyJbTypHbIX ¢opM
opranu3moB. Mcronb3oBaHWE€ TEHOMHOIO PENAKTUPOBAHUS M METOJOB
pexombunanTHbeIX JJHK nmst momydeHus: HCXOMHOTO MaTepuaia JJist CEIeKIUH.
[onyyenne mnonuruionioB. BHyTpuBHIoBas Tulpuausaiusa. biuskopoacTBeHHOE
CKpelllMBaHue, Wik WMHOpuAuHr. HeponcTBeHHOE CKpelBaHHe, WM ayTOpUIUHT.
I'ereposuc u ero mpuuunbl. Mcnonb3oBaHue rerepo3uca B cenekimu. OtaanéHHas
ruOpumaiyst.  [IpeomoneHne Oecruioquisi MEXBUIOBBIX THOPUAOB. JlocTrkeHUs

CCIICKIIMH paCTeHI/Iﬁ X JKMBOTHBIX

3.7

OOBEKTHI, UCMONB3yEMbIC B OMOTEXHOJIOTUH, — KIIETOUHBIC U TKAHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MbI, HMX  XapaKTepUcTUKa. TpaguuuoHHAas  OHWOTEXHOJOTHS:
xjeboneueHre,  MOJyuyeHHE  KUCIOMOJIOYHBIX  TNPOJYKTOB,  BUHOJEIHE.
MukpoOuonornueckuii cuHTe3. OOBEKTHI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
[TpousBoacTBO  Oenka, AMHHOKHMCJIOT Y  BHTaMHHOB. UckyccrBeHHOE
OILUTOIOTBOpEHUE. PEKOHCTPYKIMS SHULEKIETOK W KIOHUPOBAHUE >KUBOTHBIX.
Merton TpaHCIUTaHTaUUu SAEp KIETOK.

XpoMOCOMHAsi W TIeHHas WHXXEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyupoBanue pexkomOmHanTHbIX JIHK. JlocTmkeHus ¥ TMepCHeKTHBBI
XpOMOCOMHOM W TEHHOM WHXXEHepuu. MeaunuHckue OWOTEXHOJIOTHH.

Hcmonns30BaHue CTBOJIOBBIX KJIETOK

Cucrtema ¥ MHOTOOOpa3ne OPraHMIECKOro MUpa

4.1

buonorunueckoe  pazHooOpasue  opranusmoB.  CoBpeMeHHass  cHCTEMa
OpraHudeckoro wmwupa. llpuHIMNBI Ki1accupuKanmuu opraHu3mMoB. OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIIIBI OPraHU3MOB.

Oco0eHHOCTH CTPOCHUS M KHU3HEACSITETbHOCTH OJHOKJIETOUHBIX OPraHU3MOB.
bakTepuu, apxeu, oJHOKJIETOUHbIE T'PUOBI, OJHOKJIETOUHbIE BOAOPOCIH, APyTHe
npotuctsl. KonoHuanbHble OpraHu3msl. J[BUKeHNE OTHOKIETOYHBIX OPTaHU3MOB:
amMEOOUHOE, )KTYTUKOBOE, PECHUYHOE. 3allluTa Y OJAHOKJIETOUYHBIX OPTaHU3MOB.

Pa3npakxuMoCTh y OTHOKJIETOUHBIX OpraHM3MOB. Takcuchl




4.2

MHorokJieTouHble pacTeHHs. B3anMOCBs3b YacTeld MHOTOKJIETOYHOTO OPTraHU3Ma.
Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOro opraHuszma. Opranusm
Kak enuHoe 1enoe. TkaHu pacTeHuid. TuUNbl PacTUTENbHBIX TKaHEM:
oOpa3zoBarenbHas, TOKPOBHAs, TMPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKasl.

OcoOenHocty cTpoeHUs, PYHKIIHIA U PACTIONOKECHHS TKAHEH B OpraHaxX pacTeHUi

4.3

BereraTtuBHbIe M reHEepaTUBHbBIE OPTraHbl pacTeHUl. @YHKIIMM OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. /[Bu>keHre MHOTOKJIETOUYHBIX PACTEHUN: TPOIU3MbI U
Hactuu. llorjomieHue BOABI, YIJIEKUCIOTO ra3a U MHUHEPAIbHBIX BEIIECTB
pactenusmu. [[pixanue pactenuid. {uddysus ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpaHcnopTHBIE CHUCTEMBI pacTeHuidl. Beigenenue y pacteHuid. 3amura y
MHOTOKJIETOYHBIX pacTeHui. Kytukyna. CpeacrBa macCHBHOM M XUMHYECKOU
3amuThl. OUTOHLIUIBI.

PazgpaxxuMocTe M perynsnuus y OpraHu3sMoB. Pa3zapaxumocTh W perysiius y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocTtoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOrokieTouHsle  KMBOTHBIE. B3auMMOCBS3b  4YacTe€ll  MHOTOKJIETOYHOI'O
opranusma. TkaHH, OpraHbl U CUCTEMbl OPTaHOB MHOT'OKJIETOYHOTO OpPTaHH3Ma.
Opranusm kak enuHoe nenoe. ['omeocras. TkaHu KUBOTHBIX M YeOBEKa. THUIIbI
KUBOTHBIX TKaHEH: JIUTEIUalbHas, COCIWHMUTENbHAs, MbIIICYHAs, HEPBHAs.
OcobenHoctu cTpoeHHUs, (GYHKIMA © PACIONOXKEHUS TKaHEH B OpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CHCTEM OPraHOB.
Omnopa Tena opranu3moB. CKeleTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblll 1 BHYTpeHHMI ckeneT. CTpOE€HUE M TUIIBI COEIMHEHUs
KOCTEH.

JIBM>kKeHne MHOTOKJIETOYHBIX JKHMBOTHBIX. IluTanue »xuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kuBOTHBIX. KokHOe npixanue. XKabepHoe u
JIErOYHOE JbIXaHue.

JIpIXaHue TMO3BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCJIOXHEHHE CTPOCHUS
JIETKUX II03BOHOYHBIX >KMBOTHBIX. JIpIXaTenbHas cHCTeMa dejioBeka. MexaHu3m
BEHTWJISILIMM JIETKUX Yy NOTHL W MJIEKONUTAIOIIMX. TpaHCHOpPT BEMIECTB Yy
Opranu3MoB. TpaHCHIOPT BEHIECTB Yy KUBOTHBIX. KpoBeHOCHas cucrema u €€
OpraHsbl. KpoBeHocHasgs  cucremMa  TO3BOHOYHBIX  KMBOTHBIX. Kpyru
KpOBOOOpaIIeHusl. JBONIOIMOHHBIE  YCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CUCTEMBI TMO3BOHOYHBIX XMBOTHBIX. BblaeneHue y opraHu3MoB. Beinenenue y
*KUBOTHBIX. COKpaTuTeNbHbIe Bakyoau. Opransl BeigeneHusa. CBsI3b MOJIOCTH TeNa
C KPOBEHOCHOW W BBIIEIUTEIIBHON cucTeMamu. BrpineneHne y MO3BOHOYHBIX
KUBOTHBIX. 3alIUTa Yy MHOTOKIETOYHBIX KUBOTHBIX. [lOKpoBBI U uUX

IIPOU3BOJIHBIE.




PaznpaxuMocTh U peryssnus y Opranu3mMoB. Pa3npa)kumMocTs y OJHOKIETOYHBIX
opranu3moB. Takcucel. PasznpaxumMocTs M peryysiliuss y MHOTOKJIETOYHBIX
pactenuii. PocToBble BelecTBa U UX 3HAYEHUE.

HepBhas cucrema u pediexTopHas peryisiius Yy MHOTOKIETOUYHBIX KUBOTHBIX.
HepBHas cuctema u e€ otensl. DBOJTIOIMOHHOE YCIOKHEHNE CTPOSHUS HEPBHOM
CHUCTCMBbI Y ) KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMMm sl dh(EKTUBHON (DYHKIIMOHAIBLHON
aHHOTaIUU T€HOMOB, TPAHCKPUIITOMOB, MIPOTEOMOB, MeTaboI0MOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA

OpranusM 4enoBeKa U €ro 340pOBbe

5.1

Opransl ¥ cUCTEMBI OPTaHOB uyenoBeKa. OTAEbl TOJIOBHOTO MO3ra MO3BOHOUYHBIX
KHUBOTHBIX. Pedmekc u pednekropHas ngyra. be3ycnoBHble U yCIOBHBIC
pednexcol. ['ymopanbHas peryiasiuuss W SHAOKPUHHAs CHCTEMa >XUBOTHBIX H
yenoBeka. JKese3bl SHAOKPUHHOW CUCTEMBI U UX TOPMOHBI. [lelicTBuE TOPMOHOB.
B3anMocBs3p HEpPBHOH W SHIOKPUHHOW cucTeM. [wumoTtamamo-runodusapHas

cucrema. Pedexc u pedaexropnas ayra. beaycinoBHbIe U YCIOBHBIE peIeKChl

5.2

3ammra opranusma ot OonesHeil. IMMyHHas cuctema uenoBeka. KineTounslii u
TYMOpaJIbHBIA MMMYHHUTET. BpoXIEHHBIN, NPHOOPETEHHBIN crenuduyecKuii
UMMYHUTET. Teopusi  KJIOHaIbHO-CeNeKTHBHOTO uMMyHHTeTa  (I1.Dpnmx,
®.M.beprer, C.Toneraa). BocnamuTenbHble OTBETHI OpraHu3MoB. Poib

BPOXIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIA
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KpoBenochnas cucrema u e€ opranbl. Cepjie, KpOBEHOCHBIE COCYAbl U KPOBb.

Kpyru kpoBoobparienus. Pabora cepana u €€ perynsnus

5.4

Jpixanne yenoBeka. Auddy3us ra3oB yepe3 mMOBEpXHOCTh KIIETKU. J[pIxaTenbHas
cucrema 4eioBeka. JlpIxaTenpHass TOBEPXHOCTh. Perymsums — apIXaHus.

JlpixaTenbHbIe 00BEMBI

5.5

[MumeBaputenbHas cucrema uenoBeka. OTIENbl NHILEBAPUTETHLHOTO TpPaKTa.
[TumeBapuTenbHble  kKene3bl.  BHYTpPUIOJIOCTHOE M BHYTPHUKIIETOYHOE

MUIIEBAPEHUE

5.6

[TokpoBel U ux mnpousBogHble. Opransl BbiaeneHus. I[louku. CrpoeHue u
¢byHkunoHnpoBanue HepoHa. OUIbTpaIHs, CEKpElHs U 0OpaTHOE BCACHIBAHUE

KaK MEXaHU3MbI paboThI OpraHoB BeiAeneHus. OOpa3oBaHUe MOYH y YeJIOBEKa

5.7

ILBI/I)KGHI/IG yelloBeKa: MblIeuHas cucteMa. CKeJeTHBIC MbBIIIOBI XU HUX pa60Ta.

CrtpoeHue u TUIIBI COEUHEHUST KOCTEN

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomtonoHHass  Teopust Y.  JlapBuna. Ilpennocwiiku — BO3HUKHOBEHUS

napBuHU3Ma. JKu3Hb 1 Hay4yHad nedaTenbHocTh Y. J[apBuHa.




JIBroKy1e cuibl 3Boionuu BUAOB 1o Y. JlapBuHY (BBICOKash MHTEHCHBHOCTD
pasMHOXKEHHsI OpraHU3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIN M HCKYCCTBEHHBIN OTOOD).

Odopmnenne cunternyeckor teopuu sBomonuu (CTD). HelirpansHas teopus
sBomtoru. CoBpeMEeHHast BOJIOIMOHHAS OMOJIOrHsl. 3HaYCHHUE 3BOIOIMOHHOMN

Teopuu B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOW KApTUHBI MUPa

6.2

[Momynsimust kKak dJeMeHTapHas eauHuia SBomoIuH. COBpEeMEHHBIE METOIbI
OLIEHKM TEHETUYECKOro pa3sHoOOpa3ust M CTPYKTYpbl momyisuuid. V3meHenue
reHooHAa MOMYJSAUN KaK »JIEMEHTapHOE 5BOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. Baitn6epra.

DOnemeHTapHble (GaKTOpPHl (ABMKYIIME CHIIBI) O3BOJIONUU. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeHuuBoOCTh. Jlpeiidp reHoB — ciyuvaiiHble
HEHANpaBJIEHHbIE M3MEHEHUs 4YacToT ajulesnell B momyssiusx. Oddekt
OCHOBATEJIA. Murpauum. N3osmsius TOMYJISILIAMN: reorpadpuyeckas
(mpocTpaHCTBeHHAas1), OMooruyeckas (pernpoayKTUBHAs).

EcrectBennplii  oTOOp — HampaBmsitonui  (akTtop  dBomonun.  Dopmbl
€CTECTBEHHOTO0  0TOOpa: JBWKYIIMHA, CTAOWIM3UPYIOIIMHA, Pa3pbIBAIOIINI
(mu3pynruBHBIN). [TonoBoit oT6Op.

[IpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  pe3yjbTaT  MHKPOIBOJIOLIUU.
Bo3nukHOBeHME  TpHCMOCOOJNICHM Yy  opraHu3MoB.  Apomopdo3bpl U
uauoamantanuu. [IpuMepsl npucrnocobieHuid y opranu3MoB. OTHOCUTEIIBHOCTD
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum u CcTpyKTypa. BumooOpa3zoBanume Kak pe3yibTar
MUKpodBoonnu. M3omsauus — kirodeBoi ¢aktop BuagooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUSI: aJIONaTPUIECKOe (reorpaduueckoe),
CUMMATpUYecKoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (TIOJMILIOHIU3AIINS,
ruOpuau3anys). JmurenbHOCTh HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl HOopMUPOBaHUS OHMOJIOTHUECKOTO PAa3HOOOpa3usl.

Ponp 3BomtonoHHON Ononioruu B pa3pabOTKe HAayYHBIX METOAOB COXpaHEHUs
Oouropa3zHooOpasusi. MUKPOIBOIIONHUS U KODBOIIOLHUS IMapa3UTOB M MX XO3SEB.
MexaHu3mbl HOpPMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

Cc Hel

6.3

MGTOI[I:I HU3YYCHUA MaKpPO3BOJIIOIUH. ITaneonTomorudyeckue MCTOAbI HN3YUCHUSA
sBomtorun. [lepexomnbie GOpMBI U PHITOTEHETUYECKHUE PSIBI OPTaHU3MOB.
buoreorpaduueckre MetToasl n3yueHnus sBomonnu. CpaBHeHHe (GiIopsl U GayHbI
MaTEpUKOB M OCTPOBOB. buoreorpapuueckue odraactu 3eminn. Buasl-sHneMuku u
PEIUKTBHL.

DOMOpHOIOTHYECKHE U CPaBHUTEIBHO-MOPPOIOTUYECKUE METOAbl H3yuYeHUs




3BOJIIOIINHA. I'eHeTndyeckne MexaHHU3MBEI 3BOJIOOHMNW OHTOI'€HE3a U IIOABJICHUS
3BOJOIINOHHBIX HOBIICCTB. I"'omonoruunsie n AHAJIOTUYHBIC OpraHbl.
PynumeHnrapHple  opraHbl W aTaBU3MBL.  MOJEKYJISPHO-TCHETHUECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYECKHE  METOIbl  HM3YYCHHS  HBOIIOIUH.
I'oMonoruuneie IeHHL. COBpeMeHHBIe MCTOABI IMMOCTPOCHUMA (bI/IJIOFGHeTI/I‘IeCKI/IX
JIePEBBEB.

XPOMOCOMHBIE MYTaITUH U BOJIOIHSI TCHOMOB.

O6mme 3akoHOMEepHOCTH (TIpaBWia) 3BoIOIMH. HeoOpaTMMOCTh HBOIOIHUU.

AnanrtuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOIUN

6.4

Hayunple rTHMOTE3BI NPOUCXOXKIEHUS SKM3HM Ha 3emse. AOWoreHes wu
naHcnepmus. JJoHaydHbIC MPEACTABICHUS O 3aPOKICHUU KU3ZHU (KPEAIMOHU3M).
['mnoTte3a MOCTOSTHHOTO CaMO3apOXkKACHUS KU3HU U €€ OMPOBEPIKEHUE OIbITAMU
®. Pemu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxnaeHue Ku3HU U
acTpoOHOJIOTHS.

OcHoOBHBIE 3Tallbl HEOpraHWYecKoW 3Boitonuu. llnanerapnas (reonormueckas)
IBOMIONUS. XHWMHYECKas »JBOJIONMSI. AOHOTEHHBI CHHTE3 OpPraHUYECKHX
BemecTB u3 Heopranmueckux. Omeir C. Mumnepa u I. Opu. OG6pa3oBanue
nosuMepoB U3 MoHoMepoB. KoanepBatHas runote3a A.M. Onmapuna, rumnoresa
nepsuyHoro OymnboHa JIx. XonneiiHa, reHermueckas rumore3a I'. Mémnepa.
Pu6osumer (T. Yek) m runore3a «vmupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Hctopusa 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHM4YecKHE OCTaTKH.
I'eoxpononorust u e€ Meronasl. OTHOCHUTENBHAS M a0CONIOTHAS T€OXPOHOJOTHSL.
['eoxpoHosoruyueckas mKkasa: 0HbI, 3pbl, IEPUOIBI, STTOXU.

HavaneHele 3Tanbel opranndeckoil 3poarounu. [losiBieHne m 3BOMIONUS NEPBBIX
KIETOK. OBOJNIONHS MeTa0onu3Ma. BO3HHKHOBEHHE TMEPBBIX HDKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIoT MEPBBIX Ha 3eMie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI.

[TpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DBONIOIMOHHOE TMPOUCXOKICHUE
BUpYycOB. IIpoucxok/ieHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHUE
OCHOBHBIX TPy MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE J3Tambl ABOJIONHMHA BBICIIUX pacTeHuil. OCHOBHBIE apoMopho3bl
pacrenuii. Bwixon pactenuit Ha cymry. [losBieHue cmopoBbIX pacTeHUM U
3aBoeBaHMe uMHU cymd. CemeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcHOBHbBIE dTallbl 3BOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMoOp(o3bl
KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie Xxop/10BbI€ KUBOTHBIE. JKU3HB B BO/IE. DBOJIOLMS TO3BOHOYHBIX.

[Tpoucxoxaenne ampubmii 1 pentwinii. [IpoucxoxxaeHne MIEKOMUTAIOMUX U




ntun. [lpuamun kmodeBoro apomopdo3a. OcBoeHue OECIO3BOHOYHBIMU H
MMO3BOHOYHBIMHU KUBOTHBIMHU CYIIIH.

PazBuTue xu3HM Ha 3emiie IO 3paM U MEepUoJaM: apxeH, MpPOTEepO30ii, MaIe030M,
Me30301, KaiHO30M. OOmas XapaKTepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [losiBIeHUE U paclBET XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHUE:
€ro YCJIOBHSI U BIUSHUE HA Ta30BBINA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUS — 3KOJOTHYECKHE KpHU3UCHl mpouuioro. [lpuumHbl u
CIEACTBUSI MACCOBBIX BbIMUpPAHUH. COBPEMEHHBIM AKOJOTMYECKHII KPHU3UC, €O

0COOEHHOCTH

6.5

Paznenst w 3agaum anTpomnosiorud. Metoabl aHTpononorud. CTaHOBIEHUE
MPEACTABICHUH O MPOUCXOXKACHUH yeToBeka. COBpEMEHHbIE HAYUYHbIE TEOPUH.
CxoAcTBO 4enoBeKa C KUBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJNOBEKA C  JKMBOTHBIMHM:  CPaBHUTEIBHO-
MOP(OJIOTHIECKHE, AMOPHOJIOTUYECKHE, (hU3M0IOT0-OMOXUMUYECKHE,
noBegeH4Yeckue. OTINYUS YeJIOBEKa OT KUBOTHBIX. [IpSIMOX0XKI€HNE U KOMILIEKC
CBA3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPON CUTHAJIBHON
CUCTEMBI.

JIBmokymuie cuibl ((pakToOpbl) aHTPOMOTeHe3a: OMOJOTHYECKHE, COIHATbHBIC.
CooTHoIIeHEe OMOIOTUYECKHUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.
OCHOBHBIE CTaJIMH1 aHTPONOreHe3a. ABCTPATONUTEKN — IBYHOTHUE TIPEAKHU JIFOIEH.
UenoBek  ymenblii, TE€pBbIE  M3TFOTOBJIEHUS Opyaud  Tpyna. Yenosek
OpSIMOXOAALINM M TEpBBIM BBIXOA JioAel 3a mpenensl Adpuku. Yemosek
reiiienp0epreckuii — oOmuUi NpeqoK HEaHAepPTATbCKOTO YelIOBEKa U YelIOBEKa
pasymHoro. YenoBek HeaHIEPTATbCKUM KaK BHJ JIIOJAEH XOJOJHOrO KiuMara.
UenoBek pa3yMHbIA COBPEMEHHOTO THIIA, JIEHUCOBCKUW YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenamu AQpukm.

DOBOIIOLUSL COBPEMEHHOTO 4YenoBeKa. ECTECTBEHHBIM OTOOp B MOMYJSALHUAX
yenoBeka. MyTalmoHHBIA Tiporiece U noauMopdusm. TlomynsiuoHHbIE BOHBI,
npeid reHoB, Murpanus U «3GQPeKT ocHOBATEN» B MOMYJISAIHUIX COBPEMEHHOTO
YeJIoBeKa.

UYenoseueckue pacel. Ilonstue o pace. bonbmue pacel:  eBporeougHas
(eBpa3uiickasi), aBCTpajO-HErpougHAs  (PKBATOpHUAJIbHASs),  MOHTOJIOMIHAS
(a3maTcko-aMepukaHcKas). Bpemss um myTu paccereHHs] yeigoBeKa MO IUIaHETE.
EnuncTtBo  yenoBeueckux pac. HayuHas  HecOCTOSITENBHOCTH — pacu3Ma.
[TprcmocoONeHHOCTh YeNOBEKa K PAa3HBIM YCIOBHUSAM OKPYIKAIOMIEH Cpebl.
Bmustaue reorpaduueckoit cpenst u  apeiida TEHOB Ha MOPQOJIOTHIO U

(hbU3MOJIOTHIO YeIIOBEKa

DKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH




7.1

Paznensl u 3anaun sxonoruu. CBsi3b S3KOJOTUHU C APYTUMHU HAyKaMHU.
Metoaer skonoruu. lloneBeie HaOMIOAEHUS. DKCHEPUMEHTHI B  DKOJIOTHUHU:
NpUPOAHbIE W JiabopaTopHble. MojenupoBaHue B 53KOJOTUU. MOHUTOPHUHT

OKPY’KaIOIIECH CpeIbl: TOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2

Dxonorudeckue (GakTopel W 3aKOHOMEPHOCTH X JnedctBus. Kiaccudbukarus
AKOJIOTUYECKUX (PAKTOpOB: aOMOTHYECKHE, OHOTHYECKHE, aHTPOIIOTCHHBIC.
OOmue 3aKOHOMEPHOCTH JIEHCTBHS 3KOJOrndyeckux ¢axropos. IIpaBuio
munumyma (K. Hlnpenrens, FO. JIu6Gux). TonepanTHOCTh. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OpPTraHU3MBI.

AbGuoTtndeckue ¢daktopbel. CBET Kak sKojoruueckuii daxrop. JleiicTBue pasHbIX
Y4aCTKOB COJIHEUHOTO CHEKTpa Ha OpraHu3Mbl. OKOJIOIMYECKHUE TPYIIIbI
pacTeHM M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CurHalbHas pojb CBETA.
DOoTONEPUOAU3M.

TemmepaTypa Kkak »dKosorudeckuid ¢akrop. JlelictBue TemmepaTypbl Ha
opranusmsl. [IoMKMUIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak 9kosnormueckwii  pakTop. IIpucmocobneHust pacteHuil K
noJyiepaHuto BogHoro Oamanca. Kmaccudukarust pacTeHHid MO OTHOIICHUIO K
BoJie. [Ipucnocobaenns >KUBOTHBIX K M3MEHEHUIO BOJJHOTO PEXKHMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JyIlIHAsA, ITOYBEHHAas,
ryOMHHAs  TMOANOYBEHHAs, BHYTPHUOpPraHW3MEHHas. DU3NKO-XUMHUYECKHE
0cOOEHHOCTH cpex oOHuTaHus OpraHu3MoB. llpucrnocoOneHusi OpraHu3MOB K
KM3HH B Pa3HBIX Cpeax.

buonoruueckue putmbl. Buenrnue u BHyTpeHHHE puTMbl. CYyTOUHBIE U TOIUYHBIE
putMbl. [IpHcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCJIOBHIA
KHU3HH.

Kuznennsie Gopmbl opranu3moB. [loHsTHe 0 *u3HeHHOU (opme. KuzHeHHBIE
(dbopMbI pacTeHUil: AepeBbs, KYCTapHHKH, KyCTapHUYKH, MHOTOJETHHE TPAaBbl,
oJHOJIeTHUE TpaBbl. JKu3HeHHbIe (OPMBI JKUBOTHBIX: TUAPOOHOHTHI, T€OOHOHTHI,
a3poOroHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a KU3HH.

buotuueckue QaxTopsl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHIM: KOHKYpPEHIIUS,
XMIIHAYECTBO, cuMOU03 U ero ¢opmel. [lapazutusm, koomepausi, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3anMoOJieiicTBUs  (Tomuueckue, (Qopudueckue, (Habpuueckue). 3HAUCHUE
OMOTMYECKUX B3aMMOJEHCTBHI JUIS CYyIIECTBOBAaHUS OPraHU3MOB B cCpeje

oOutanus. [IpuHIIUI KOHKYPEHTHOT'O UCKITIOYEHHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKU momymauuu. [lomynsmus kak Ouosoruueckas

cuctemMa. Poiib HEOTHOPOAHOCTH Cpeibl, PU3HUECKUX 0aphepoB U OCOOEHHOCTEH




OuoJIOTMU BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPBI MOIYJISALUI.
OcCHOBHBIE TMOKa3aTeNN MOMYJSIIMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHAas M
IIOJIOBAst CTPYKTypa, pOXKIAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTS,
MUTpaLUL.

Okojorudeckas CTpykTypa mnomyiaauuu. OIeHKa YHCIEHHOCTH IOIMYJIALNU.
JIluHaMuKa NOMyJIsALUUA U €€ peryiisilus. bUOTHYEeCKUuN MOTEeHIUal IOITYJISLUN.
MognenupoBanue IOUHAMMKM — NomyJjsinuu. KpuBble pocTa  4HMCIEHHOCTH
nonynsauuu. Kpusble BbDKMBaHMSA. Perynsnus 4MCIEHHOCTH IMOMYJIALUH: pOJIb
(bakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTHYECKHE
cTpateruu BUJOB (r- 1 K-cTparerun).

[TonsiTue 00 »SKoONOTMYECKOW HuUIe BUAa. Mectoobutanue. MHoOroMepHas
Mojenb 3Kkojorndeckod Humm Jx.M. XarunmHcona. Pa3mepsl 3KOIOTHMYECKOH
Huuy. [loTeHnnanbHas U peain30BaHHAs HULIH.

Bun xak cucrema mnomynsauuMid. Apeansl BUIOB. BuIbl M HMX JKU3HEHHBIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS WM  MWIpalUMi  KMBOTHBIX.

buonornueckne nHBa3zun JYy>XKCPOAHBIX BUJI0B

7.4

CoobOmectBa opranu3moB. buorneHo3 u ero crpykrypa. CBsizm MexIy
opranm3MamMu B OWOIlEHO3e. OJKocucTeMa Kak OTKpbiTas cuctema (A.J[x.
Tencnu). OyHKIMOHATBHBIE OJIOKM OPTaHW3MOB B JKOCUCTEME: IPOAYILEHTHI,
KOHCYMEHTBI, pelyleHThl. Tpoduyeckue ypoBHU. Tpoduyeckue Lenu U CETH.
AlGuoTtndeckue 010ku dKocucteM. [1ouBel M Wbl B 3KOCHCTeMaX. Kpyrosopor
BEILIECTB U MMOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TOKa3aTeNM IKOCUCTEMbI. buomMacca u mpoaykuusi. DKOJIOTHUECKUE
MUPaMHJIbI YHCEN, OOMACChl U SHEPTHH.

HanpaBneHnnbsle 3aKkoHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M WX TMPUYMHBL. AHTPONOTrE€HHbIE BO3ACHCTBUS Ha
cykueccun. KnmnmakcHoe coolrmiectBo. bruopaznooOpasue v MmoHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupogubie SKOCHCTEMBI. AHTPOINOIE€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMA.
ArpotieHo3. Paznuuus Mexay aHTPOIIOT€HHBIMU U IPUPOJIHBIMU SKOCUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas ¢iopa u
¢ayna. CuHaHTpONHM3aUs TOpoACKOl ¢dayHbl. bromornueckoe m X03siCTBEHHOE
3HaYEHHUE arpol’KOCHCTEM M ypOosKocHcTeM. 3aKOHOMEPHOCTHU (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[IepeHoc sHEpruM U BEWIECTB MEXIAY CMEKHBIMH 3KOCUCTEMAMHU. Y CTOMYUBOCTH
OpraHuW3MOB, TMOMYJSIUMHA M DSKOCHUCTEM B YCJIOBHUSIX ECTECTBEHHBIX U

AHTPOINOT€HHBIX BO3/ICUCTBUI

7.5

buochepa — oOmennmanerapHas o0ojouka 3emid, TA€ CYIIECTBYeT WU




cyliecTBoBasa X H3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obnactu
o6uocdeps u e€ coctan. JKuBoe BeriecTBo 6Mochepsl U ero PyHKIUH.
3akoHOMEPHOCTH cymecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
mI00aNbHOM  JKOocHCTeMBbl.  JluHamMuueckoe  paBHOBecue B Omocdepe.
KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHE IMKJIbBI (yriiepoja, a3oTa).
PurmuuHOCTS siBNEHUI B Onocdepe.

3onanbHOCTh OMocdeprl. [lonsatre o 6uome. OCHOBHBIE OMOMBI CyIIH: TyHAPA,
XBOWHBIC Jleca, CMEMIAaHHBIE W IIMPOKOJMCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MYCTHIHH, TPONMHUYECKHE Jieca, BBICOKOTOphs. KimMMaT, pacTHTENBHBIN U
KUBOTHBI MHp OMOMOB CYIIIH.

Crpykrypa 1 QYHKIHS KXUBBIX CHCTEM, OLIEHKAa MX PECypCHOrO MOTEHIMAIa U

onocdepHbIX GyHKIIHHA

7.6

DKOJIOTHYECKUE KPU3HCHl U UX NMPUYHMHBL Bo3aeiicTBue vemoBeka Ha 6uocdepy.
3arpsi3HEeHUE BO3AYIIHOW cpenbl. OXpaHa BO3yXa. 3arpsi3HEHUE BOJAHOU CpPEJbl.
Oxpana BoaHBIX pecypcoB. Paspymienue nouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenne kimnmara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTENBHBIA W KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE MPUHIIMIBI OXPAHbl MPUPOIBI.
Kpacubie kuuru. Ocobo oxpansemblie mnpuponusie Tepputopun (OOIIT).
Boranmnueckue cazbl ¥ 300J0THYECKHE TTAPKH.

OcCHOBHbIE TPHUHIMIIBI YCTOWYMBOTO Pa3BUTHsS UYEJIOBEUECTBA U TMPHUPOIBL.
PammonanbHOe  NMPHPOJOINONB30BAaHHE UM COXpaHEHHE  OMOJIOTHYECKOTO

paszHooOpa3us 3eMiau




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus. buonornueckue cucrems u mporieccsl; 10 kiace. yriayOneHHOe

obyuenue Tepemor A.B., [lerpocoBa P.A. O01iecTBO ¢ OrpaHUYEHHOMN

otBeTcTBeHHOCThIO « IOl MHEMO3MHA »

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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