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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero odumiero oOpa3zoBaHHUs pa3paboraHa Ha ocHoBe dDeaeparabHOroO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit denepanumy,
dI'OC COO, Konmnenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHoil paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOunbiii npeamer «buonorus» yriyonéaHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMETHOU obnactu «EcTtecTBeHHO-
HayyHele TipeameThl». CornacHo mnonoxeHusmM DOI'OC COO npodunbHbIe
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanmn  00ydeHUsT Ha YPOBHE cpefaHero oOmiero oOpa3oBaHus U
MPU3BaHBl OOECIEYUTHh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPEIHUM
001MM, cpeTHUM MPOdEeCCHOHAIBHBIM U BBICIIUM 00pa3zoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4YeOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAaH Ha
MIPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/a4, CBSA3aHHBIX C MPOQOpUEHTAIUCH OOYYaIOMUXCA W CTUMYJIHUPOBAHHUEM
WHTEpeca K KOHKPETHOW 00JIaCTH HAay4YHOTO 3HAHWSI, CBS3aHHOTO C OMOJIOTHUEH,
MEIULIMHOW, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOHoMy mnpenmery "buonorusa" nmaér mpeacrtaBiieHHE O
eI W 3ajadax u3ydeHwss ydeOHoro mnpenmera «buonmorus» Ha yriryOnéHHOM
YPOBHE, OnpeessieT 00s3aTebH0e (HHBAPHAHTHOE) MTPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUpOBaHME 1O pa3fenaM U TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIE0BATENIbHOCTh M3YyUYEHHs] YUeOHOro Marepualia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€W, JIOTUKM Y4yeOHOro 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 (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEJCTAaBICHUN O 370pOBOM 00pas3e KH3HU, Ha
BOCIHUTAaHHE OEpeKHOTO OTHOLICHHWS K OKpy)Karolled mnpupogHoid cpeae. B
nporpaMme Mo OHMOJIOTMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpenMeTa
«buonorusiy B peamuzanuu  TpeboBanuii PI'OC COO k nIaHUPYyEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OOydYeHUsS U B
GbOopMHpPOBaHUM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIBHOU  JIESITEIIbHOCTH
00yUaroIMXCsl MO0 OCBOCHHUIO COJIEpXKaHUsI OHOJIOTMYECKOrOo O0pa30BaHUsl Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHusl.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOiiero oopazoBaHus
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimmpeHre U yriayOJjeHue 3HaHHM OOydJarommxcsi O >KMBOM MPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJIOTMH Pa3BUTHUSA,
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 pa3BuUTHe. Tak,
pacmdpeHsl U yriIyOJieHbl OWOJIOTMYECKHWE 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusAx, OpraHu3Me YeJOoBeKa, OOMIMX 3aKOHOMEPHOCTIX >KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPhIE MOXXHO HCIIOJIb30BaTh KaK OPUEHTHPHI ISl TMOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HWHTETpaius OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYECHHBIMU OOYYAIOIIMMHUCA TPU H3YUCHUU
bu3uKu, XuMuK, reorpaduu 1 MaTEMaTHKH.

Ctpykrypa mporpaMMmbl 1o ydeOHOMy mpeametry "buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIII ¥ JBOJIIOIMOHHBIA MOAXOAbl K HM3YYEHHIO OHOJOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS1 AKUBBIX
CUCTEM Pa3HOTr0 YPOBHS OpPraHU3alliy, SBOJIIOIIMA OPTaHUYECKOTo0 MUpa Ha 3emiie,
COXpaHEHHUs1 OHMOJIOTMYECKOro pa3zHooOpasus miaHeTel. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOM OHOJOTHMH, SMOPHOJIOTUU U
OMOJIOTUN PA3BUTHSI, TEHETUKU U CEIEKUIUU, OMOTEXHOJIOTMM U CUHTETUYECKON
OWONOTHY, AKTyaIM3UPYIOTCS 3HAHMUS OO0ydYarommMXcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usnosorun uenoBeka. B 11 kmacce wu3yyaroTcsi 3BOJIOIMOHHOE
y4eHHe, OCHOBBI DKOJIOTHUHU U yueHue o ouocdepe.

VYyebnsiii npeamer  «buonorus» mpuszBaH  00eceuUTb  OCBOEHHUE
00y4JarmuMucss OMOJIOTMYECKUX TEOpUl U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUII,
JIEKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KApPTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IMOIyJIALUH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOLIUXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OUOJIOTUH, MPUKIIAHBIX ACHEKTaX OMOJIOrMuecKuX 3HaHuu. J{iis
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 —
OBJIaJicHuEe  OOYy4YaloIUMUCS 3HAHUAMHU O  CTPYKTYPHO-(YHKIIMOHAIHHOU
OpraHM3allMi JKUBBIX CHCTEM pAa3HOTO paHra U MpHOOpEeTeHHue yMEHUM
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 «buomorus» Ha
yTIyO0IEHHOM YPOBHE 00ECTIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCS CUCTEMBbl OMOIIOTUYECKUX 3HAHUW: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABJISIIOIINX 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;

O3HAaKOMJIEHHE OO0YyYaroumxcs ¢ METOAaMM MO3HAHHUS >KUBOM TMPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHOJOTUH, SMOPHUONOTMM W OHOJOTHH pa3BUTHUSA, TE€HETUKH U
CEeJICKINH, OWOTEXHOJIOTUM M CHHTETUYCCKOW OWONOTHH, TaJCOHTOJIOTHH,
DKOJIOTHM);  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, YCTaHAaBIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTUM ¥ COLMAIHHO-)KOHOMUYECKUMU U  3KOJIOTHYECKUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLIEHMBATH IOCJEICTBUS CBOEH JAESITENBHOCTH IO
OTHOIICHHUIO K OKPYJKAIoUIeH MPUPOTHON cpene, COOCTBEHHOMY 3I0POBBIO H
3M0pPOBBI0  OKPYXKAIOIIMX JIIOJeH; OOOCHOBBIBATH M COONIOJATh  MEpHI
npoUIaKTUKA MHPEKIMOHHBIX 3a00JIeBaHUMN, MpaBUia MOBEACHUS B MPUPOJE U
obecrniedueHrs 0€30MacHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UPE3BbIYalHBIX
CUTyallUsiX TNPUPOAHOIO W  TEXHOTEHHOTO XapakTepa; XapaKTepUu30BaTh
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
OMOIOTHYECKOTO UCCJICIOBaHMUS, MIPOBEICHUS AKCIIEPUMEHTATBLHBIX
WCCJICIOBAaHHM, PEIICHUSI OMOJOTMYECKUX 3a/1a4, MOACINPOBAHUS OMOJOTHIECKIX
00BEKTOB U MPOIIECCOB;



BOCIHUTAHUE y O0YYAIOIMIKXCS [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJE B
LIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM M SIBICHUIM; (DOPMHUPOBAHHE IKOJIOTUIECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIeHd KyJIbTYphl TOBEACHHS 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 Jojaer  (cobmoaeHus wMep mnpoduiIakTUKH — 3a00JI€BaHMM,
obOecrieueHrne OE30MaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYalUsIX
OPUPOAHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUI U YMEHHH B MOBCEAHEBHON 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 opraHu3anMoOHHBIX (OPM, METOJIOB M CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBISIETCS C y4ETOM CHEUM(PHUKU €ro CoAepKaHWs M HalpaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHA B OpraHU3alUsAX  CPEIHEro
po¢heCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

OO0s13aTeIBbHBIM YCIOBUEM MPU O0yUEHUN OHMOJIOTUU Ha YyTITyOJIEHHOM 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-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX 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. Bepnanckui, U. I1. I1aBnos, 1. . 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 u3zydeHus: Ouosnoruu. CBONCTBA KMBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh U II€JIOCTHOCTb,
CJIOKHOCTb M YIHOPSAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHHU3aLusl,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy JKUBBIX CHUCTEM: MOJIEKYJPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISILIUOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(Ouoreonenotuueckuii), Omochepusiidi. Ilpomeccel, mpoucxopsmue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3Hb Kak ¢opMa CyIIeCTBOBaHUS
Marepun. Hayku, nzyyaromue >KMBbIE€ CUCTEMBI HAa PA3HBIX YPOBHSAX OpraHU3alUu.

Nzydenne xuBbIXx cucTeM. Metoasl Omomornyeckoil Hayku. Habmionenue,
U3MEPEHUE, IKCIIEPUMEHT, cUcTeMaTu3alus, MetaaHanus. [loHsTue o 3aBucuMon u
HEe3aBUCUMOM mnepeMeHHou. IlmaHupoBanme skcnepumenTa. I[locranoBka wu
npoBepka rumnote3. HyneBas 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 TpPHU3HAKH >KU3HWY», «buonorumueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHU3ALMHU KUBOU
npupoas», «CTpoeHHE KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YEJOBEYECKOro opranumsmay, «buoreonenos», «buocdepay, «Metoabl
W3YUYCHHUS )KUBOU IPUPOIBD.

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

IIpakTnueckass padora «lcnonp30oBaHuWE pPa3IMYHBIX METOAOB IIPH
V3YUYCHHH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QyHKIMOHANbHAs eIWHUIA KUBoro. Mcropus
otkpbITHs ki1eTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann,
M. Hlneiinen, P. Bupxo). OCHOBHbBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJIIDHOM ¥ KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIIHS,
xpomatorpadusi, 37mekTpodope3, METOJ MEUEHBIX aToMOB, AU(GepeHInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyyerue 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.
Bonma m €€ posib Kak pacTBOPUTENA, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyssinuu. MuHepajabHble BELIECTBAa KJIETKU, MX OHOJOrHyecKas
pouib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil MoJekyJbl. [lepBuunas
CTpyKTypa Oenka, mHenTuaHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukanuss Oenkos.
buonoruueckue pynkunu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIBIL.
OO0mmii TUIaH CTPOCHHS W (PUBUKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckne GpyHKIIUN yriaeBOI0B.

Jlununpl. M'mapodunbHO-THApOGOOHBIE CBOMcTBa. Kitaccudukanys TUIuI0B.
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
JAHK — nBoiinas cniupans. MectonaxoxaeHue u ouosorndeckue ¢pynkuuu JJHK.
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, mpaHCKpunmoMuKu, NPOmeoMuKU.

CtpykTypHast OHOJIOTHS: OMOXUMUYECKHE U OMO(PU3NYECKHE WCCIEAOBAHUS
cocTaBa W TIPOCTPAHCTBEHHOW CTPYKTYpHl OWOMOJeKyn. Mooeruposarnue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U ux Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

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 n cxembl: «llepuognyeckass TabiauIla XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJbl BOJb», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€JIKOBOM MOJIEKYJb», «CTpOeHUE MOJEKYII
yriieBooB», «CTpoeHre MOJIeKyd JHUNuAoBy», «HyKIEeMHOBBIE 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 OMOILIEHO3aX.

CrpoeHnue U (GyHKIMOHUPOBaHUE AYKApUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUYECKYI0 MEeMOpaHy: MacCHUBHBIN
(muddy3us, obneruéunas audQys3us), aKTUBHBINA (NIEPBUYHBI U BTOPUYHBIN
aKTUBHBIN TpaHcropT). llomynponuniaemocts MeMOpanbl. Pabora Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aronuros3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIIMU KJIETOYHON CTEHKU PacTeHH, rprOoB.

[uromnasma. [{urozomns. [utockener. [IBuxkenune uurorniaasmbl. OpraHnou bl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWUIBl KIETKU: SHAOIJIa3MaTHYecKas CeTb
(BIIC), annapar I'onbaxku, JM30COMBI, UX CTpoeHHe M (PyHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPTraHOMJOB KiIEeTKH. CTpoeHHEe TpaHyJIspPHOTO PETHKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHynispHBIA)  SHAOIUIA3MATHUYECKUN
petuxynym. CekperopHast pyHKus anmapata ['onbmxu. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka benxoe 6 annapame [onvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pacTutenbHbIX KiIeToK. Kierounslii cok. Typrop.

[looyaBTOHOMHBIE  OpPraHOWJABl  KIETKH:  MUTOXOHJAPUM,  ILJTACTUJIBIL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIIMM MUTOXOHApUM W tuiacTuia. IlepBudHbIie,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCHMHTE3UPYIOMIMX  DYKAPHOT.
XJI0pOIUIACTBI, XPOMOILIACTBHI, JIEMKOIJIACThI BHICIINX PACTEHUI.

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. Momopnule 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. /[uHamuka s0epHou 000104Kku 6 mumosze. Aloepnulil
Mpancnopm.

Kiierounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmumpt 1 cxeMbl: «CTpoeHHE 3YKapUOTHYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KiIeTkn», «CTpoeHHe  pacTUTENbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», « CTpoeHrnEe 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  «l3yyeHue  JBWIKEHUS  LUTOILIA3Mbl 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. JHepreruueckoe obecriedeHne kietku: mnpeBpameHue ATD B
oOMeHHBIX mpoueccax. @DepMEHTATUBHBIA XapaKTep pPEAKLHUN KIETOYHOIO
meTtabonusma. DEepMEHThl, MX CTPOEHHME, CBOMCTBA M MEXAHU3M JICHCTBUS.
Kodepmentsl. Otnnunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPBI. 3aBUCHMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakuuil OT pa3IuYHbIX (PaKTOPOB.

ITepBuuHBIl CHHTE3 OpraHWYecKuX BemecTB B KieTke. dortocuHTes.
AHOKCcuceHHbIll U OKCcuceHHbll omocunmes y odaxmepui. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHmMbl PeakyuorHo20 yenmpa. Poiab XJI0poIacToB B mpoiiecce
¢dorocunTesa. CretoBasi u TeMHOBast (aszbl. Pomoovixanue, Ci.,, 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 0OJIC3HEH.

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

buonornueckoe okuciaeHue, WK KIETOYHOE JibIXaHue. Poib MUTOXOHIpHIL B
nporueccax ouojoruueckoro okucieHus. Luknnueckue peakuuu. OKUCIUTEIBHOE
dochopmiupoBanue. Iuepeus membpannHo2o epaouenma 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, I Mutuemnn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBOM MUKpPOCKOI, 00OpYAOBAaHME IJISI MPUTOTOBIICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApPaTOB.

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 mHGopManuu. [ eHeTndeckui
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoul knemke. 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 NpokKapuoT. ['mmortesa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanusmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
nporueccoB B kieTke. Kietounslii romeocras.

Bupycer — HekneTounbsie HOpMBI KU3HUA U 00HUraTHbIe mapasutsl. CTpoeHHe
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, peeepma3sa, unmezpasa.

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

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,  ITOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm pernukanun JTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TeroMepaza. XpPOMOCOMHBIM Ha0Op KIETKM — KapuoTUIll. JIUMJIOWAHBIA W
rarionHblii  HaOopbl XxpoMocoM. ['omonoruuynsie Xxpomocombl. [losoBbie
XPOMOCOMBL.

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

Perymsimua mutotrueckoro nukiia kietku. [Iporpammupyemas kietouHas
rudesnb — anomnTos.

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

JdemoHcTpanumn

Tabmuubl u cxembl: «KW3HEHHBIM UK KIETKW», «Murtos», «CtpoeHue
xpomocomy, «Pemnmkarusa 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 MUKpOTMperapaTax ).

Tema 9. CTpoeHue u GyHKUHMH OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

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



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

Tkanm pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, TMPOBOASAIIAS, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOEHUS,
GyHKIUH 1 pacIonoKeHHs TKaHEeH B OpraHax pacTeHUM.

TKaHM KUBOTHBIX M YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUTEIUAJIbHAS,
COCIMHUTENIbHAsA, MblleuHas, HepBHas. OCOOCHHOCTH CTpoeHUs, (QYHKUUH Hu
PacIooKEHUsI TKAaHEN B OPraHax 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 pacrenuii. CkeneThl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbIi M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEUHEHUS KOCTEN.

JIBr>keHue  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PEeCHHYHOE. J[BH)KEHHME MHOTOKJIETOUHBIX PaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlornomeHue BOAbBI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIETOYHOE MNHILeBapeHue. [lnTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. IlnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J{pixanue pactenuid. [{pixanue sxuBoTHBIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHas HIOBEPXHOCTD.
XKabepHoe u néroynoe npixanue. JIpixaHue 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 PACTEHUM.
Tpancropr BemecTB y JKHBOTHBIX. KpoBEHOCHass cucrteMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum KpoBooOpamieHusi. IBOJIIOIMOHHbIE
YCJIOXKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBbI TTO3BOHOUYHBIX >KMBOTHBIX. PaboTa
cepaua v €€ peryJisiums.

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 Yy MHOTOKJIETOYHBIX 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 KjIoHalIbHO-celeKTUBHOTO uMMmyHuTera (I1. Dpmux, ©. M.
bepuet, C. Tonerara). BocmaiutesbHble 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 BenecTBa 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 PEIICKCHI.

['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
HaceKoMbIx», «Tkanu pactrenuit», «KopHeBble cucteMbl», «CTpoeHHe cTels,
«CTpoeHue JNHUCTOBON TMIACTUHKN», «TKaHW >KUBOTHBIX», «CKEJET YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «J/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMA, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cuctema», «OHIOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIIBD,
«AmmyHnurer»,  «Kumeunononoctuele», «Cxema  NHUTaHUS  PACTECHHUI,
«KpoBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpOoeHUE THUIPBD,
«Ctpoenue minaHapum», «BHyTpeHHee cTpoeHue n0kaAeBOro 4epBs», «HepBHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MIIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHne: CBETOBOW MHUKPOCKOI, MHKPOIMPENapaThl OJHOKICTOYHBIX
OpraHu3MOB, MHUKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXHUX, XKUBBIE 3K3EMIUTIPhl KOMHATHBIX PACTEHUH, repdoapun
pacTeHWil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopyaoBaHue IS IEMOHCTPAIIMU TTIOYBEHHOTO U BO3AYIITHOTO MUTAHUS PACTCHUIA,
pacieruieHus Kpaxmana U OeJKoB Moj AedcTBUeM (hepMEeHTOB, 000pyAOBaHUE IS
JIEMOHCTPALMU OIIBITOB 10 M3MEPECHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUHN, MOJIEIIA TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «l3ydyeHue TKaHEel pacCTCHUI.

JlaGopaTopHnasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHS OpraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
nmoysioBoe. Buael  Oecronoro  pa3MHOXKEHHUS: TMOYKOBAHHWE,  CIOPYJISIUSA,
¢dparmeHTaIys, KIOHUPOBAHHE.

[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.

[IpenzapoaspimieBoe pa3Buthe. ['amerorenes y :KuBOTHBIX. [10JI0BBIE KEe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KIJIETOK.

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

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHUS — HAyKa
0 Pa3BUTHUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21agHbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopgoeenesa. Ctaguum >3MOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opoonenue. brnacmyna, munoi
onacmyn. OCoOEHHOCTH APOOJICHUS MIIEKOMUTAIOIMIUX. 3apOJIbIIICBhIC JUCTKU
(racTpymsius). 3akiiajika OpraHOB M TKaHEH U3 3apo/IbIIIEBBIX JTUCTKOB. B3auMHoe
BIIMSHUE YacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHANBHAS HWHIYKIIHS).
3akyagka IUIaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha >MOpPHUOHATBHOE pa3BUTHE PaABITUYHBIX
(haKTOPOB OKPYKAIOIIECH 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 4enoBeka. [leprnoipl oHTOreHe3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHue u paszButue pacteHuil. ['amerodut m cmopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue cmop B TMporecce Menosa.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /|BOiHOE OIIOAOTBOPEHHUE Y IIBETKOBBLIX pacTeHuil. OOpazoBaHue u
pPa3BUTHE CEMEHU.

MexaHnu3MBbl pETYISLUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuubr u cxeMmbl: «BereraruBHoe pasMHoOxeHuey», «Tumbsl Oecnosioro
pa3sMHOXEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIJICHBDY,
«PazMHOXeHUE ruApb, «Meio3», «XpomocoMbl», «['amerorenes», «CtpoeHue
SAUIEKIETKA U crepMaro3onna», «OCHOBHbBIE cTaauu OHTOreHesa», «llpsMoe u
HenpsiMoe pasButue», «Pa3Butme wmaiickoro xyka», «Pa3sButue capaHum»,
«Pa3Butne nATymKw», «JIBOMHOE OIUIOJNOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHue ceMsiH OHOJOJBHBIX U JBYIOJBHBIX pacTeHUN», «KU3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <«OKWM3HEHHBIM UMK MXa», <« KHU3HEHHBIM  IUKI
ManoOpOTHUKA», « 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
Menpnens, I'. ne ®puza, T. Moprana. Poinp 0T€4ECTBEHHBIX YUEHBIX B PA3BUTUHU
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, JTOMUHAHTHBIM M PELIECCUBHBIN
IPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASI JIMHUSL, THOPHUIbI, TEHOTHUII, (DEHOTHII.



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

JdemoHcTpanumn

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX
HUCCIIEI0OBAHUI).

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
HAcJelIOBaHMUS ~ Tpu3HakoB.  [luTolormueckue  OCHOBBI  JUTHOPHUIHOTO
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. ['OMOramMeTHbI 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 — MHUKpOOMOM». ['eHeTMyeckue acneKTbl KOHTPOJS U
M3MEHEHUS HACJIeICTBEHHOW MH(OpMAIIUU B TOKOJICHUX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsbl: «llepBbiit 1 BTOpo# 3aKoHbI MeHnaens», « Tpetuil 3akoH
Meunpens», «AHanmu3upyrouee ckpenuBanue», «HemosHoe TOMHUHHMpPOBAaHHUEY,
«CuernsieHHOE Hacle/loBaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,



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

O6opynoBaHue: MoJenb i JEMOHCTpAallMM 3aKOHOB €IMHO0Opa3us
ruOpUJIOB TIEPBOTO TOKOJICHMSI W pacllielUieHUs MPU3HAKOB, MOJENb s
JEMOHCTPAllMM 3aKOHA HE3aBHUCUMOTO HACJIEIOBAHUS IPU3HAKOB, MOJAENb JJIS
JEMOHCTPALlMM CLEIUICHHOTO HACJIENOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpozodumnay.

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

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

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  HOpMUpOBAHMM (PEeHOTHUIIA.
M3MeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIEACTBEHHAS.

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

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

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM 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 mMyrtauud. CoMaTUYeCKUE W IMOJOBble MyTauud. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHbl M HX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTM MYTAaLMOHHOIO Ipolecca. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HacnencTBeHHo m3menunBoctu (H.M. BaBuiio). BHesinepHass U3MEHUHMBOCTh U
HAaCJICACTBEHHOCT.

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», «MonudukanuoHHas
WU3MEHYUBOCTbBY, «KombOunaTtuBHas U3MEHYUBOCTDHY, «Meio3y,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii».



ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHUIA,
pucyHku (dotorpadun) >KMBOTHBIX C PA3TUYHBIMU BUIAMUA U3MEHYHUBOCTH.

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-CTAaTUCTUYECKUM,
MOJIEKYJIIPHO-TE€HETUYECKHM. CoBpeMeHHOE ONpENIEIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOUIBIO
[111P-ananu3a. HacineacTBeHHbIE 3a00JIeBaHUS YelIOBEeKa. [ eHHbIE U XPOMOCOMHBIC
Oone3Hu uyenoBeKa. bone3HM ¢ HACIEACTBEHHOW MPEapacloioKeHHOCTHIO.
3HauYE€HHE MEJMIMHCKON T'€HETUKU B NPEIOTBPAIICHUH U JIEUEHUH I'€HETUYECKHUX
3a0o0sieBaHUN 4YenoBeka. MeauKo-reHeTHYeCKoe KOHCYJbTUpoBaHue. CTBOJIOBBIC
KJIETKU. [IOHSATHE «TE€HETHYECKOTO Ipy3a». JTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

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

JdeMoHcTpanuu

Tabmunsl n cxemsl: «Kapuotun uenoBeka», «MeToabl U3yuyeHUsI T€HETUKU
yesioBeKay, «['eHeTnueckue 3a001€BaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHON.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanuss M CeleKuus. 3apOoXKACHHE CEIEKIMM W JOMECTHKALUU.
VYuenne H. WM. BaBumoBa o IleHTpaXx mNpouCXOXKACHUST U MHOT000pa3us
KYyJbTYPHBIX pacTeHui. Ponp cenekuuy B CO3MaHUM COPTOB PACTEHHHM M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, wmTaMM. 3aKOH TIOMOJIOTHYECKHX pSJIOB B
HaciaeACcTBeHHOM wu3MeHuuBoctd H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIIMOHHOM pabOThI.

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

HckyccTBEeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIUMOHHOM  paboThl.
PannanmoHHbIN U XUMUYECKUNA 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.
bnu3kopoACcTBEHHOE — CKpelMBaHue, wWid  UHOpuAuHr.  HeponctBenHoe
CKpeluBaHue, win aytopuauHr. ['ereposuc um ero npuuuHbl. Mcnonab3oBaHue
reteposuca B ceneknuu. Otnanénnas rubpuausamms. [Ipeomonenne Oecrioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIUUA 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 CenbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
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, . 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 cenexkmumy, «OTnanéunas rudbpuausanus», «MyTareHesy.

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

JlaGopaTopHasi padora «/3yueHrne METOAOB CEJICKIIMU PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHD».

Ikckypceusi «OCHOBHBIE METONbl U JIOCTHIKEHHS CEJIEKIMU PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKI[UOHHYO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENBHBI y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHUBEPCUTETA I HAYUYHOTO LICHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKASA OMOJIOTUS

OOBEKThI, HMCTHOJB3yEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYDBI, MUKPOOPTAHU3MBI, 170:¢ XapaKTEepUCTHUKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOJOTHYECKUX
texHosoruid. [Ipon3BoACTBO Oenka, aMUHOKHUCIOT U 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 KyJlbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss W COMATHUYECKH
smOpuoreHe3. lcmonb30BaHWE TaruIOWIOB B CeJICKIUU pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBLX
anmumen 6 Meouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SMIEKJIETOK U KIIOHUPOBAHHUE KUBOTHBIX. METOJ TpaHCIIAHTALMU SIEp KIETOK.
Texnonozuu 0300po8ens, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX 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. [TLP-
JMAarHocTuka. MeTaOoJOMHBIN aHalW3, TEHOUEHTPUYECKUH aHajau3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICIoOJIb30BaHHME CTBOJIOBBIX
kineTok. TaprerHas Tepamust paka. 3D-OuommkeHepust misg  pa3pabOTKu
(byHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/1aHUs KOMILIEKCHBIX
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 nHxeHepus», «I'eHHass HHXKEHEepUs».

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:xxneHue W pa3sBuTHE 3BOJIOUMOHHBIX NpeACTABJICHHMI B
omnoJsioruu

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



JIBrKy11MEe CHUITbI 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
pa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHME, ECTECTBEHHBII 1 UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnueckot Teopun HBomtonnu (CTD). HelitpanbHas
Teopust sBomouud. CoBpeMeHHas JBOJIOLUMOHHAs  Ouojorug. 3HaYeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdemoHcTpanumn

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kioswe, Y. lapsun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuet u  cxembl: «Cucrema xuBoil mnpuponsl (mo K. Jlunuer)y,
«Jlecthna xuBbBIX cymiectB (mo Jlamapky)», «Mexanusm QopMupoBaHuUs
npucnocoOsieHnii 'y pacteHuil u kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nytemectBus Y. Japsuna», «Haxoaku Y. Jlapsunay, «DopMbl 00pbObBI
3a cyuiectBoBaHue», «llopoasl romyOGeit», «MHoroobpasue KyJabTypHBIX (Hopm
KarycTb», «[lopoabl ToMalHuX )KUBOTHBIX», «CXxeMa 00pa30BaHusl HOBBIX BHJIOB
(mo Y. [apBuny)», «CxemMa COOTHOILICHHS JBUXKYIIMX CHJ 3BOJIOLHI,
«OCHOBHBIE TTOJIOKEHHS] CHHTETHYECKON TEOPUH IBOJIFIOLIUN.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[Tonynsauust KaKk 3yeMEHTapHas eIUHHLA 3BOOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOTO pa3zHoOoOpa3ust W CTPYKTypbl mnomymsiuuid. W3meHenue
reHooHJa TOMyJSMU KAaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. Baitn6epra.

DOneMeHTapHble (DakTOpbl (IBHXKYIIME CHJIbI) SBOJIOUMUA. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeH4YMBOCTh. [JIpeiid TreHoB — cioydyailHbIe
HEHANpaBlieHHbIE M3MEHEHMsI 4YacTOT ayUiesied B Homysimusax. OQdext
ocHoBatend. JIpgexm Oymwvirouno2o 2opaviuika. CHUdCeHUe 2eHemuyecKo2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha 2enog 6
oonbwiux U manelx  nonyrayuax. Murparmu.  M3omsums  momyJsiuii:
reorpadudeckas (IpocTpaHCTBEHHAs ), OMoIoTUYecKas (PEenpoyKTUBHAS).

EctectBennblii 0oTOOp — HampaBisitonmii  (aktop 3Bomonud. DopMbI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTAaOWIM3HUPYIOIMIUMA,  pa3pblBaIOIIUN
(mu3pynTtuBHbiii). [TomoBoit oTO0p. BO3HMKHOBEHHE W 3BOJIIOIHUS COIMATBLHOTO
NOBEJECHUS KUBOTHBIX.

[Tprcnoco0aeHHOCT,  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOIHH.
Bo3HukHOBeHHe — mpucnocoOieHud y  opraHusmoB.  Apomopdo3sl U
uauoanantauud. [Ipumepsl npucnocodsieHuid y opranu3mMoB: Mop(dosoruyeckue,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  TOBeAeHYecKkne.  OTHOCHTENbHOCTh
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.



Bun, ero xputepum u cTpykTypa. BumooOpasoBanue Kak pe3yJbTaT
MUKpO3BOMIOIMU. M3omsmus — kimodeBod ¢aktop BuaooOpaszoBanus. Iyt u
CIIOCOOBI BUI000pa30BaHUS: AJITOTIATPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (DKOJOTUYECKOE),  «MTHOBEHHOE»  (MOJMIUIOMAN3ALHS,
rubpuauzanus). JJIMTeTbHOCTh IBOJIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBomionMOHHON OuoNOorMM B pa3pabOTKe HAay4YHBIX METOJOB
coxpaHeHusi OMopa3zHooOpazusi. MUKPOIBOJIONMS M KOIBOJIOLMS Mapa3suTOB U UX
x0351eB. MexaHu3mbl (OPMUPOBAHUSL YCTOMUMBOCTU K aHTUOMOTHKAM M CHOCOOBI
O0pBOBI C HEM.

JdemoHcTpanumn

[Toptpetsi: C. C. YerBepukos, . Maiip.

Tabmuubl 1 cxembl: «MyTalMoOHHAs HW3MEHYUBOCThHY, «llomymnsiuonHas
CTpPYKTypa Buaa», «Cxema nposiBiieHus 3akoHa Xapau—BaiinOepray», «J{Buxyiue
CHJIBI 3BOJIIOLUNY, «IKOJIOTHYECKasi M30JSALUS MOMYJSIIUA CeBaHCKOU (hopenny,
«l'eorpaduueckass H30JALUUS  JUCTBEHHUIIBI CHOUPCKOM H  JIMCTBEHHUIIBI
naypckoit», «IlonynsinoHHbIE BOJHBI YUCICHHOCTH XUITHUKOB U XepTB», «Cxema
JEUCTBUSL €CTECTBEHHOTo oTOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MnpyctpuanbHblii Menanu3my, «KuBble uckonaemMbie», «[IokpoBUTEIbCTBEHHAS
OKpacka AKUBOTHBIX, «[Ipenymnpexaaromias OKpacka KUBOTHBIX),
«Dusnonoruueckue agantauun», «lIpucnoco0IeHHOCT, OpraHu3mMoB u €€
OTHOCHUTENBHOCTHY, «Kputepuu Buma», «Bunbl-nBoitHukny, «CTpykTypa BHIa B
npupose», «CrnocoOsl BugooOpazoBanus», «l'eorpaduueckoe BuI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «IKOJIOrMYECKOEe BUI000pa30BaHHWE BUAOB CHUHUIL,
«ITomumnmonbl pactenuit», «KamycTHO-peneuHblil TuOpumy.

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIUYA HACEKOMBIX, Uydeia MTHII 1
3BEpeil ¢ mpuMepaMy pa3IMYHBIX NPUCHOCOOJICHU, 4Yydesla NTUI U 3Bepe
pa3HbIX BHUJAOB, TrepOapuu pacTeHUd OJIM3KUX BHUAOB, OOpPa30BABLIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnass padora «BpIsiBiIeHHE W3MEHUMBOCTH y 0co0el OJHOTrO
BUJIAY.

Jlabopatopuass  padora  «lIpucnocobienus  opraHusmMOB U HX
OTHOCUTEJIbHAS 1IEJIECO00PAZHOCTDHY.

JlaGopaTtopnas pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOrHUECKOMY
KPUTEPHUION.

Tema 3. Makpo3BOJIIOLMS U €€ Pe3yJIbTAThI

Metonbl  u3yudeHuss MakposBosonuu. [lameoHToNmOrMYECKHEe  METOJbl
uzyyeHus: oHBomonuu. Ilepexonnbie ¢opMbl W (QUIOTEHETUYECKUE  PSIbI
OpPraHU3MOB.



buoreorpaduueckue Meronpl u3zydenus sBoitouuu. CpaBHeHue (Iopsl U
dbayHbl MaTepukoB M OCTpPOBOB. buoreorpaduueckne obOmactu 3emiu. Bumabi-
SHAEMUKHU U PEIUKTHIL.

OMOpHOJIOrMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKHUE METO/Ibl U3YUYEHUS
BOMIOIMU. ['eHeTMdeckne MeXaHW3Mbl SBOJIIOIIMM OHTOTEHE3a M TMOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapHele  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTUYECKME  METOJbl  M3YyYEHUsS]  SBOJIIOLUU.
['omonoruunble TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (HUIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJTIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TpaBwiia) 3BOMONMH. [Ipunyun cmenvi yHKyuil.
HeobOpatumocTs 3BoMonMK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJTIOIUH.

JdemoHcTpanumn

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosuiep, O. I'ekkelsb.

Tabmuipl u cxembl: «PUIOTEHETUYECKUN PSIT JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Crerouedansv»,  «PuHnopute»,  «CeMeHHbIE
nanopoTHukw», «buoreorpaduueckue 30HbI 3emiun», «/peiid KOHTUHEHTOBY,
«Penmukte», «HauanbHble cTaguu 3MOPHUOHAIBHOTO PA3BUTHUS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M AHAJOTHYHBIE OpraHb», «PyIHMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAaOOpbl YEJIOBEKa MW IIUMIAaH3e», «l JaBHbIE
HaIpaBJICHUS IBOIIOIUNY, «O0IIHME 3aKOHOMEPHOCTH YBOJIIOILIUNY.

O6opynoBaHue: KOJUIEKI[UU, TepOapuu, MYJSDKM HCKOMAEeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISDKH T'OMOJIOTHYHBIX, aHAJOTUYHBIX, PyAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HHU HA 3emuie

Hayunble TUNOTE3bl MNPOUCXOXKIEHUS >KU3HU Ha 3emie. AOHOreHe3 U
naHcrepmus. [J[oHayuyHble IPENCTaBICHUS O 3aPOKICHUU JKU3HU (KPEalMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBepxkeHue onsiraMu .
Penu, JI. Cnamnannanu, JI. [Tactepa. [Iponcxoxaenue sKu3HA U aCTPOOHOJIOTHS.

OcHOBHBIE ATarnbl HEOPTaHUYECKON HBOJTIOIU Y. [Inanerapnas
(reosioruyeckasi) HBOJIOIUS. XHUMHUYECKas 3BOJIOLMS. AOHOTEHHBIM CHHTE3
opraHu4eckux BemiecTB M3 Heopranudeckux. Omeir C. Mwmwmepa u I'. HOpwu.
OObpazoBanue mosmMepoB u3 MoHoMmepoB. KoamepBarnas rumotesa A. U.
OmnapuHa, runotesa nepBuyHoro OynaboHa [[x. XomnaeiiHa, reHeTudecKas TunoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. I'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.



HUctopust 3emumm u MeroAwsl €€ u3yuyeHus. Vckomaemble OpraHU4ecKue
octatku. ['eoxpononorus u e€ wmeroabl. OTHocuTenbHass ©  aOCONIOTHAs
reoxponosiorus. ['eoxpononornyeckas mKaaa: 30Hbl, 3pbl, IEPUOIBI, ITIOXH.

HavaneHuble 3Tanbl opraHmyeckod spomtouuu. [losBiieHHe u 3BOMIFOLUA
NEPBBIX KJIETOK. DBOJIOLUSA MeTa0oau3Ma. BO3ZHUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIECTB.
CrpomatonuTsl. [IpokapruoThl U 3yKapHUOTHI.

ITpoucxoxaenne 3yKkapuoT (CUMOUOTEHE3). DBOJIIOLUOHHOE TPOUCXOKACHHE
BUpycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpraHu3MoB. BoO3HUKHOBeHHe
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl ABOJIIOIMH BHICIIUX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pacrennii. Bpixoxy pacremun Ha cymy. IlosBieHue CHOpOBBIX pacTeHUM H
3aBoeBaHue uMu cymu. CemeHHble pacreHusa. IIponcxoxkneHue LBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tambl 3BOJIOIHUHM KXUBOTHOrO Mupa. OCHOBHbIE apoMOpdo3bI
XKUBOTHbIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TumoB. [lepBbie XOopa0BbI€ KUBOTHBIE. JKU3HB B BOZAE. DBOJIOLHS O3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwimil. [IpoucxoxaeHue MICKONUTAIONIMX U
ntul. IlpuHnun ximoueBoro apomopdosa. OcBoeHue OeCnO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

PasButre xu3HM Ha 3eMie IO 3paM M NEpPUOJaM: apXeil, MpOTEpO30H,
najgeo3oM, Me3030M, kaWHo3oM. OOmas XapakTepucThka KiIuMmaTa u
reoJIOTHYECKUX IpoueccoB. [losBieHre M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrineoOpa3zoBaHHE: €0 yCIOBUS U BIMSIHUE HA Ta30BbII COCTaB aTMOC(HEPHI.

MaccoBele BBIMUPaHHUSI — 3KOJIOTMYECKUE KPU3HUCHI mpouuioro. Ilpuumuel u
CJEICTBUS MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJOTMYECKHA KPHU3UC, €ro
ocobenHocTtH. [Ipobiaema coxpaneHus 6nopazHooOpas3us Ha 3emiie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. IlpuHnunel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHE TPYIIIBI OPTraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: @. Penu, JI. Cnamnannany, JI. [lacrep, M. 1. Meunukos, A. U.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muiel u cxemsl: «Cxema onbita @. Penny», «Cxema onwita JI. [Tactepa mo
U3YUYEHUIO CaMO3apoxAcHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTanpl  HEOPraHMYECKOW  3BOJIOLHUM»,  «I €0XpOHOJOrMYyeckas  IIKajiay,
«HauanbHble 3Tanbel OpraHUYecKor 3BOIOLUNY, «Cxema 00pa30BaHUS 3YKApHUOT
nyTéM cuMmOuoresesa», «Cucrema KuBOM mnpupoas», «CTpoeHue BUpPYyCay,
«Apomopdo3sl pacTeHuit», «PuHMOGUTE, «OIHOKIETOUYHBIE BOAOPOCIY,
«MHorokierounsle Bogopocian», «Mxm», «llamoporaukmn», «l'omoceMeHHbIE



pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopho3bl KHUBOTHBIX», «lIpocTeiimuey, «KuiiedHomnonocTHbiey,
«IInockue YEpBU», «YeHuCcTOHOTHEY, «PEIOBI, «3eMHOBOIHBICY,
«IIpecmbikaronmecs», «lItuupy», «Mauekonurarommue», «Pa3BUTHE KU3HU B
apXeuckou spey», «Pa3Butue )KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
MAJIC030MCKOMN 3pey, «Pa3BuTHe KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHE KU3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas cucTeMa OPraHnYeCKOro MUPay.

O6opynoBanue: repOapuu pacTeHU pa3IUYHBIX OTAEJIOB, KOJUIEKIIMU
HAaCEKOMBIX, BIJIaKHBIE IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOKHUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyyeja IMTHUL U 3BEPEW,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMbIX, MYJISIKA OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sga0oparopHas padora «MoaenupoBaHUE — ONBITOB
Muiepa—HOpu 1o u3y4eHuto abMOTeHHOr0 CUHTE3a OPraHUuYeCKUX COSAMHEHUH B
HNEPBUYHOI aTMocdepe».

JlabopatopHasi padora «/I3ydyeHHe M ONHCAHME HCKONAEMBIX OCTaTKOB
JPEBHUX OPTAHU3MOB).

IlpakTnueckass padora «M3ydyeHne O0COOCHHOCTEM CTPOCHHUSI PACTECHHM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3ydeHne ocoOEHHOCTEN CTPOEHHS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Pa3nensl u 3agaun aHTPONOJIOTUH. METOIbI aHTPONOJIOTHH.

CraHOBJIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YeJIOBEKa. PennrunosHeie
BO33peHUs. COBpEMEHHbIE HAYYHbIE TEOPUH.

Cx0ACTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKaA.
CBugerenpcTBa  CXOACTBA  YEJNOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, bU3M0I0r0-OMOXUMHUYECKHE,
noBesieHueckue. OTanyus 4elnoBeKka OT KUBOTHBIX. [IpsIMOXOKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CHCTEMBI.

JBrxyiye cwibl ((pakTopsl) aHTpOIOreHe3a: OUOJI0oTHYeCKue, ColMalibHbIC.
CooTHolIeHHEe OMOJOTUYECKUX U COLIMATIbHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJMM AHTPOINOreHe3a. PaHHHE 4YenoBeKOOOpa3HbIE 00€3bsSHBI
(TPOKOHCYJIBI) U paHHHUE MOHTHIBI — OOLIHE MPEAKU YeTOBEKOOOPa3HBIX 00€3bsH U
JIro/ied. ABCTPAJIONIMTEKU — JIBYHOTHE MPEJKHU JIIoAeH. HelloBEK yMEbli, epBbIE
M3TOTOBIICHUS] OPYAUN Tpyla. YenoBEeK MPAMOXOMSAIIMN U MEPBBIM BBIXOJ JIOACH
3a npenensl  Adpuku. UYenoBek reigenbOeprckuii — - 0OMMM  MPEIoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOI0. YeloBeK HEaHAECPTAIbCKUAN



KakK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4YEJOBEK, OCBOEGHHME KOHTHHEHTOB 3a mpenaenamMu AQpUKH.
[TaneoreneTrka U najeoreHOMUKA.

DBOJIIOLIMST COBPEMEHHOTO uesioBeKa. EcTecTBeHHBIM OTOOp B MOMYJISLIUSX
yesioBeka. MyTanuMoHHbI mpouecc U noauMopdusM. [lomynsiroHHbIE BOJHBI,
nperid renoB, murpanus U «3G@eKT ocHOBATENS» B MOMYJSLUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. [loHstue o pace. bonbmme pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajio-HErpouJHAs  (PKBATOpUalIbHAs),  MOHTOJOUIHAS
(a3umaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHMsl 4eJOBEKa IO IJIaHETe.
EnuHcTBO  4yenmoBeuecknx — pac.  HaydHas  HECOCTOSTENBHOCTH — pacu3Ma.
[Tpucnoco0aeHHOCTh 4YeNOBeKa K Pa3HbIM YCIOBUSIM OKPYXKAIOLIEH Cpebl.
Bnusitaue reorpaduueckoit cpenbl u  apedida reHoB Ha MOpQOJIOTHIO U
(bU3MOJIOTHIO YeTIOBEKa.

MexauciuminHapaple  MeToabl B (usmdeckodt  (OMOJIOTHYECKON)
AHTPOIOJIOTMM.  OBOJIOLMOHHAsA  aHTPOINOJIOTHST W MNaJIE0AHTPOIOJIOTUS
YEJIOBEUECKUX NOMyJsUui. bruocoluaibHble MCCIIEIOBAaHUS NPHUPOABI YEJIOBEKA.
HccnenoBanre K03BOTIOLMHI OMOJIOTHYECKOTO U COLIMATILHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. lapBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabmuibl u cxembl: «MeTobl aHTPOTIONOTUNY, «[ OJTOBHOW MO3T YeloBEKay,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKENeT 4YeloBeKa M CKeJleT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBbIY, «/[BHXKYIIME CHIIBI AHTPOIIOTEHE3A», « DBOITOLHOHHOE
IpEBO  YENOBEKa», «ABcTpamonutek», «YenoBek  ymensli», «Yenosek
MPAMOXOIAIINNY, «JlenncoBckuid yenoBek» «Heanaepranpusny, « KpomaHbOHIB,
«IIpenku yenoBeka», «Tanbl SBOJIOIUHU YEIOBEKA», «Packl 4elIoBEeKay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MPeAMETOB MaTepuaIbHOM
KyJbTyphl TIPEAKOB 4YejoBeka, penpoaykiuu (portorpadhum) KapTuH ¢
MU(DOJIOTUYECKUMU U OHOJCHCKUMHU CIOKETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢dotorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4eJOBEKa M 4Yepena IIMMIAaH3€, MOJENb KHUCTH YEJOBEKa M KHUCTU
HIMMITIaH3€, MOJENH TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEH CTpPOCHHUS CKeJeTa
YeJI0BEKA, CBSA3aHHBIX C MPSIMOXOKICHUEM).

IIpakTn4yeckas padora «/3yueHune 3K0JI0rMUECKUX aJanTalui YeJIOBEKay .

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHUSIX OPraHM3MOB U
HATOPraHU3MEHHbIX CUCTEM € OKPY:KaKIIel cpeaoi



3apoxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. I'ymOonbara, K. ©. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tenciu, B. H. Cykauépa. Pa3znensl u 3agaun
sKoa0ruu. CBSI3b SKOJIOTUU C APYTUMHU HAyKaMHu.

Meroasl skosioruu. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B SKOJOTHUU:
npupoAHble W JiabopaTtopHble. MoJenupoBaHre B OSKOJOTUU. MOHUTOPHUHT
OKPY>KAIOIIEH CPebl: JOKAIBHBIN, PETHOHATBHBIN U TI00ATHHBIN.

3HayeHUE HSKOJIOTMYECKUX 3HAHUM IS 4YEJIOBEKa. DKOJOTHYECKOe
MHUPOBO33PEHUE KAaK OCHOBA CBS3CH YEJIOBEYECTBA C MpUpomor. PopMHUpOBaHUE
HKOJIOTHYECKOHN KYJIbTYPhl U 3KOJIOTHYECKON TPAMOTHOCTH HACEIEHUS.

JdeMoHcTpanuu

[Toptpetsr: A. I'ymbombar, K. @. Pynse, H. A. Cesepro, D. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Metoasl 3konorun», «Cxema
MOHUTOPHUHIA OKPYXKAIOIIEH CPeIbl».

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsbl 1 cpea 0OOMTaAHUS

Dkoyioruueckre GakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (PaKTOPOB: abMOTHYECKHE, OMOTUYECKUE, aHTpororeHHbie. O0mme
3aKOHOMEPHOCTH JACUCTBUA 3KoJorndyeckux Qaxropo. Ilpasuno munumyma (K.
Mmnpenrens, 0. Jlubux). TonepaHTHOCTh. DBPUOMOHTHBIE UM CTEHOOHOHTHBIC
OpTaHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKojorumyeckuid Qaxrop. elicTBue
pPa3HbIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX 110 OTHOLIEHHIO K cBeTy. CHUTrHaJbHAas poOJIb CBETA.
doTtonepuoausm.

Temmneparypa kak »skojoruueckuii (akrop. JledicTBue TeMrepatypsl Ha
opranusMmbl. [loiiKuIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpTraHU3MBI.

BnaxHocte kak skonornuyeckuit ¢akrop. Ilpucnocobnenusi pacteHuil k
o/Iep ka0 BOJHOTO Oananca. Kiaccudukarus pacTeHWH MO OTHOIIECHUIO K
Boze. [Ipucrnocobnenust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
IyOMHHAsT ~ TOATIOYBEHHAsl,  BHYTpUOpraHuW3MeHHas.  DU3NKO-XUMUYECKUE
O0COOCHHOCTH cpej obutanusi opraHu3MoB. [lpucmocoOneHust OpraHu3sMOB K
YKU3HU B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBbL. CyTOYHBIE U
roJu4yHble PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHUM KU3HMU.



XKuznennole Qopmbl opranu3moB. [loHsiTHE 0 JKHU3HEHHON (QopmMe.
XKuznennole popMbI pacTeHU: AepeBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJICTHHE
TpaBbl, OAHOJETHHE TpaBbl. JKU3HEHHBIE (QOPMBI >KUBOTHBIX: THIPOOHMOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHMS U 00pa3a )KU3HH.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUM:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOKO03 U ero ¢opmsbl. [lapasutusm, koomnepanus,
MYTyalan3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxyieOHU4ecTBO). Hetpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (opuueckue, dadpudeckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACHCTBUN [Isl CYIIECTBOBAaHUS OpPraHu3MOB B Cpelie
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemoHcTpanumn

Tabmuplt u cxeMmbl: «Okonoruueckue QaxTopel», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHUE TPYIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEITIOKpPOBHbBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIE», «DU3MOJOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpempl o0OWTaHUS OpraHu3MoB», «buomornueckne pUTMBIY,
«Kuznennole  ¢opmbl  pacteHuit», <« KuszHeHHble  (QOPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIMCTBEHHOTO JIeca», « IKOCHCTEMA XBOMHOrO Jjiecay, «llenu
nuTaHus», «XumHudectBo», «llapasutuzm», «Konkypenuus», «Cumonos»,
«KoMMeHcanuzm.

O6opynoBanue: repbdapuy pPAaCTEHWN M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (PaKTOpOB, TepOapuu CBETONIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapuu U KOJUIEKIMU TEIJIOTI00UBBIX,
3UMOCTOMKHMX, MOPO30yCTOMUMBBLIX PACTCHMM, dyuesa NTUIl U 3Bepei, repdbapuu
pacTeHuid, OTHOCAIMXCS K rurpoduram, kcepopuram, Me3o(puTaM, KOMHATHBIC
pacTeHus aHHBIX TPYMI, KOJJICKIUU KUBOTHBIX, OOUTAIONIIMX B Pa3HBIX Cpenax,
repOapuu M KOJUIGKIMM PACTEHUW U SKUBOTHBIX, OOJAJAalONIMX YepTaMu
NPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKU3HM, repObapuu u
KOJUICKITUU PACTCHHM W JKUBOTHBIX PA3JIMYHBIX YXKU3HEHHBIX (OPM, KOJIICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlabopaTtopnasi padora «BpisiBIEHHE TNPUCTIOCOONICHUN OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlaGopaTopnasi paGora «BpIgBICHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlaGopaTopHass padora «AHATOMHYECKHE OCOOCHHOCTH pACTEHHH U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. Jkos10rust BUA0B U MOMYJISIIMH

DKOJIOTUYECKUE  XApaKTEPUCTHUKA  MOMYJIALIMH. [lomymsinuss ~ Kak
Oouonoruueckas cuctema. Posib HEOTHOPOAHOCTH cpefibl, PU3NUIECKUX OapbepoB U



0COOCHHOCTEH OMOJIOTMU BUAOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,
BO3pacTHasi M TOJIOBAas CTPYKTypa, POKIAEMOCTb, MNPUPOCT, TEMI POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKkoyoruyeckas CTpykrypa nomnyiasiund. OLUeHKa YMCIEHHOCTH TOMYJIALINH.
JvuHamuka momyiasiuud U e€ peryisiuusa. buoTudyeckuil moTeHIMAN MOMYJIALHH.
MopaenupoBaHue TUHAMUKY ONyJiAiiuu. KpuBbie pocTa YUCICHHOCTH MOMYJISALINY.
KpuBble BbDKMBaHUA. Peryisius 4YUCICHHOCTH MOMYJALMA: posib (PaKkTopos,
3aBUCAIIUX U HE 3aBUCAILIUX OT IJIOTHOCTH. DKOJIOTUYECKUE CTPATeruu BUIOB (1- U
K-ctparerun).

[Tonsitue 00 sKoJOTMYECKON HUIIE BUaa. MecrooOutanue. MHOTOMEpHas
Mozenb dkosormdeckon HumM Jx.M. XatumHcona. Pasmepsl 3kosormyeckon
Huy. [loTeHnnanbHas U peaaTu30BaHHAs HUILLIN.

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

3aKOHOMEpPHOCTHM TOBEJCHUSI U MUTpalMid KUBOTHBIX. buosnormyeckue
WHBAa3UM YyKEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toprper: Jx. . XaTuynHCOH.

Tabmuubr u  cxembl: «OKOJIOTHYECKHE XaPAKTEPUCTHKU —TOMYJISAIANY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyjisiquun», «Bo3pacTHble  NHUpaMHbl
nonyysiqumn», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuszmMammn», «Mogaeins skosorndeckor Humu Jx. M. XatynHconay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

Jlabopatopnasi  padora «[IpucnocoOnenuss CceMsH  pacTeHHAd K
PaCCEIICHUIO».

Tema 9. Ikos10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBsi3u Mexiy
OopraHu3Mamu B OMOIICHO3E.

Okocucrtema kak oTkpbiTas cucrema (A. JIx. Tencnn). OyHKIIMOHAIbHBIC
OJIOKM OpPraHM3MOB B OKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJIOKU
skocucteM. [10YBbI U Wbl B 3KOCHCTEMAX. KpyroBopoT BEHIECTB U ITOTOK 3HEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeauW  dBKOCUCTEMbl. buoMacca W OpoayKIHS.
DKOJIOTMUECKHE MUPAMUJIbI Yhcell, OMOMacChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI cOo00IIecTB — cykueccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOT€HHbIE BO3JICUCTBUS Ha



cykneccun. KnmmakcHoe coobmectBo. buopasHooOpasue u mogHoTa KpyroBopoTta
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOITIECTB.

[Tpuponnbie 3x0ocucTEMBI. JKocucmemsbl 03€p U pex. IKocucmemvl Mopetl U
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCmblHb.

AHTpONOreHHbIE HJKOCUCTEMBI. ArposkocucTteMa. ArpoieHo3. Paznuuus
MEXIy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeMm. [opozackas
bnaopa u ¢ayna. CuHaHTpomuzalus TropoJickorl ¢ayHbl. buosorudeckoe u
X035CTBEHHOE 3HAUYECHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBUN OPraHU3MOB B
sKocucteMax. Ponb kackadnoeo s¢ghghexkma u 6u008-20upuxamopos (Kiouesvix
61008) 8 pyHrkyuonuposanuu sxocucmem. IIepeHOC PHEPTUM U BEMIECTB MEKIY
CMEXHBIMUA dKOCUCTEMAMH. Y CTOMYMBOCTb OPTAHU3MOB, IOIYJISALUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICUCTBHIA.

Mexanuzmoi g030elicmeusi  30a2pA3HeHU  PA3HbIX Munoe Ha
CYOOP2AHUIMEHHOM, OPSAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSIX,
OCHOBbl ~ KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUAL.
MeTo1070THsl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX SKOCHCTEM.

JdeMoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmumpt  u cxembl:  «CtpykTypa  OuoueHo3a»,  «OKocHcTeMa

HIMPOKOJUCTBEHHOTO Jecay, «DKOCHUCTEeMa XBOWHOIO Jecay, « ODyHKIHOHAIbHBIC
IpynIbl OPraHUu3MOB B 3KocHcTeMe», «KpyroBopoT BEIIECTB B 3KOCHUCTEMEM,
«llenu nutanus (nmacTOUIIHAS, JETPUTHAS)», « IKOJIOTHYECKask TUPAMHIA YUCEID,
«JKkonoruyeckas mupamuia OMOMacChly), «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O6pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHHe jeca mocie
noxapa», «9Kocucrema o3epay», «ArpoueHos», «KpyroBopor BEHIECTB M MOTOK
SHEPTUH B arpoieHosey, «lIpumepsl ypboskocucTem».

O6opynoBanue: repbapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydena MTHII U
3Bepeit, repbapuu KyJIbTypHBIX M TUKOPACTYIINX PACTECHUH, aKBapUyM KaK MOJIEIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypO03KOCUCTEMBDY.

Jlabopatopuass padora «l3yyeHue pa3zHooOpaszusi MEJIKUX MMOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HBIX SKOCUCTEMAX.

IKCKYpcHsl «DKCKYpCHUS B TUIIUYHBIN OMoreorieHo3 (B ayOpaBy, Oepe3HSsiK,
CIBbHUK, Ha CYXOJ0JIbHBIN UITM TTIOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKypCHsl B arpo3KocHcTeMy (Ha MOJi€ WM B TEIIUYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodaabHas 3kocucTeMa



buocdepa — oOmermanerapnas o0osouka 3emiid, TA€ CYMECTBYET WA
CyIIIeCTBOBaJIa XM3Hb. Pa3BuTHe mpeactaBiaeHuii o omocdepe B Tpyaax J. 3rocca.
VYuenue B. . Bepnaackoro o 6mocdepe. O6mactu 6mocdepsr u e€ coctas. Kupoe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH CyIecTBOBaHUs O6uocdepnl. OcobeHHocTH Ouochephbl Kak
r100anpHOM 3KOocHcTeMbl. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMUYECKHE UKIBI (Yyrieposa, a3oTa). PUTMHUYHOCTE sIBIICHUMN
B Ouocdepe.

3oHanbHOCTL Ouochepnl. [loHstTne o Oumome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIAaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTeNH, CABaHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimMar, pacTUTENbHBINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
onochepHbIX PYHKIIHUM.

JdemoHcTpanumn

[Toptpetsi: B. 1. Bepnaackuii, 3. 3rocc.

Tabmumpr u cxemsl: «I['eocdepst 3emun», «KpyroBopor azora B mpupone»,
«KpyroBopoT yriepona B mpupoae», «KpyroBopoT Kuciopojia B HpHUPOAEY,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIe OMOMBI cyliny, «Knumatuueckue
nosica 3emun», « Tynapa», «Taiiray, «Cmemanssiii jgecy, «1InpokoInCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycThiasy, « Tponudeckuii jiecy.

O6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:ka0OIIaf cpeaa

DKOJIOTUUECKHE KPU3UChI M MX MpUYMHBL. Bo3nelicTBue uyenoBeka Ha
onocepy. 3arps3HeHue Bo3aymIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kinmara.

AHTPONOreHHOE BO3JEHCTBUE HA PACTUTENbHBIN U KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U JXKUBOTHOTO Mupa. OCHOBHBIC MPUHIIMUIBI OXPAHBI MPUPOIBI.
Kpacubie xuuru. OcobGo oxpansiembie mnpupomnbie Tepputopun (OOIIT).
Borannueckue cajpl U 300JJ0THYECKUE TAPKH.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA U MPUPOJIBI.
PanvionansHOe  NpPUPOAONONB30BAHUE W COXpAaHEHHWE  OMOJIOTMYECKOro
pazHooOpasust 3emumm. OOmuMe 3aKOHOMEPHOCTH TI00ATBHBIX 3KOJIOTHYCCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €T0 BEPOSTHBIEC MOCIEACTBHSL.

Pa3BuTHe METOJOB MOHUTOPHUHIA pa3BUTUSL OMACHBIX TEXHOTE€HHBIX
npouieccoB. CucmemHvlie ucciedo8anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonnsvie cucmemsi, obecneuusawowue 0oCmyn K



uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoBbl
aKopeadburumayuy dKocucmem U cnoco6o8 060pbObLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3Kocucmenm.

JdeMoHcTpanuu

Tabmuubl u  cxembl:  «3arps3HeHue  aTtMocdepbl»,  «3arps3HeHue
ruapocdeprd», «3arps3HeHue mnouBbl», «llapaukoBbii  3pdexTy, «Ocobo
OXpaHsieMbIE IPUPOIHBIE TEPPUTOPUIY, «MOJENH yIIPaBIIEMOTrO MUPA.
O6opynoBanue: ¢GoTorpapuu OXpaHsSEMbIX pPACTEHUM M KUBOTHBIX KpacHol
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perroHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
oOydJaroumMucs 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 CaMOONpPEACNICHUIO, Hanuuyue momueayuu K OOydeHUIO  OHMOJIOTHH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATEIBHOCTH I[IEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAaMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUs, Haauyue  HNpPaABOCO3HAHUS  DKOJOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KHU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH TOCTUTAIOTCS
B CJMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, HCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJICHUSI U CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS 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
TPAAUIIMSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickor dexnepanuu, MpUpPOLIE H
OKpYKaroLlIen cpeae.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHHS ydeOHOTro mpeamera «buomorusy»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaroIIMXcsl pyKOBOACTBOBATHCSA
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UILIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
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 MO3HUIIMH 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 M MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
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 IOJIOKECHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M HCCJIEAOBATENBCKUX 3a7a4, YBaXXUTEIBHOIO
OTHOIICHHUA K MHEHHUIO OIIMOHEHTOB MpU OOCYXXICHHUH 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, TEXHOJIOTHSAX, 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 CIIyKeHUI0 M 3aumute (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U TNPUHUMATh 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 COOTBETCTBUM C
TpaguuusaMu HaponoB 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
(3m0poBO€  THUTaHHWE, COOJIOJEHHME TUTHEHUYECKUX TPaBUJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXa, peryjsipHas (¢uznueckas
aKTUBHOCTH), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUICHUS K
COOCTBEHHOMY (PU3UUECKOMY M TICUXUYECKOMY 3JI0POBBIO;

NOHMMAHUE UEHHOCTH TPAaBWJI HMHAUBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsX, YTPOKAIOIINUX 30POBBIO U JKU3HU JIFOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPYZYy, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10JII00ueE;

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 peasr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC IIJIaHbI;

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

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS S

DKOJIOTMYECKU LEJIECOO0PA3HOE OTHOIIEHHE K NPUPOAE KaK HCTOYHUKY
YKU3HH Ha 3eMJI€, OCHOBE €€ CYILIECTBOBAHMS;

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

OCO3HaHHE TI00AJTBHOIO XapaKTepa SKOJIOTMYECKHUX MpoOjeM U 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 SKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

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



HaJIM4HME PA3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJIOTHYECKON KYJIBTYPBI,
ombITa NEeATEIbHOCTH AKOJIOTHYECKOM HaIlpaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESITEIBHOCTH 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 YHTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIOAbMU U IO3HAHUS MUPA;

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

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALINU:
o0Oecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMLMHBI, CO3JAHHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBbl  Pa3BUTUSA
YeJI0BEYECTBA, OUCKA MyTel BBIXOJAa U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
ofOecrieueHHuss  Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HH,

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, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHHsS MJI1 aHalu3a Hu
OOBSICHEHUS ABJICHUIN OKPY’KAIOLIET0 MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIyYEHMS 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 mnpeamera «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, MpOoliecc,
cucTeMa, Hay4dHbId (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleloBaHue,  HaOJIIOJIeHHe,  M3MEpPEHUe, OSKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHBIC Yy4YeOHBIC JCUCTBUS (ITO3HABATENIbHBIE, KOMMYHHKATHBHBIE,

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

MUPOBO33pPEHYECKHE 3HAHUSI W  YHUBEpPCAIbHbIE YyueOHbIE JCHCTBUS B
MO3HABATEILHON U COIMAIBHOM MPAKTHKE.

B pesynpraTte w3ydeHumss OWONOTMM HA YPOBHE CpEaHETO OOIIero
obpazoBanusi y oOyyaromerocs OyayT chOpMUpPOBaHBl  IMO3HABATEIIbHBIC
yHUBEpCalbHble yUeOHbIE ACHCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAJIbHbIE YUEeOHbIC
NEUCTBUS, PEryJsTUBHbIC 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 aAKTyalW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, cCUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBS3U 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 pPACCYXKJeHUs (MHIYKTUBHBIC, JI€IyKTUBHbBIC, 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 OOBEKTaxX, 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 AESITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCEACTBUM JESATENbHOCTH;

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 TEPMHHOJIOTHEH,
KJIFOYEBBIMU MTOHATHSIMU U METOJIaMU;

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

BBISIBJISITH [PUYMHHO-CIICACTBEHHBIE CBSI3M U AKTyalIU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pEeleHUs, HAXOAUTh apryMEHTHl sl JOKa3aTesIbCTBA
CBOMX YTBEPXACHUMN, 3a71aBaTh NapaMeTPbl U KPUTEPUH PEILICHNUS;

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

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIHN 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 OpUTHHAJIbHBIE MOJIXOJbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

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



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

dbopMyITHUpPOBATh 3aMPOCH U MPUMEHSATH PA3JIMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OXOAUMOMN JJIsSI BBIMOJHEHUS] YUEOHBIX
3a/1ay;

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

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

UCIIONIb30BaTh HAYYHBIA fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
ouosiorndeckor uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3NYEeCKUe U
MaTEeMaTUYeCKUe 3HaKU 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 YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHY JeHCTBUSIMMU:

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 MHTEPECHl U COTJIACOBAHHOCTH MO3UIMN 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 B3aUMOJICUCTBHS, MMOHUMATh
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM 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;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WieHA KOJUICKTUBA;



IPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacmpenenatb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIATh pe3yJbTaThl
COBMECTHO 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,
OPUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

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

OBjaieHre YHMBEPCANbHBIMY PeryJasSTUBHBIMHU ACHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [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 OCYILIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTENbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTYyaLUsAX;

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

J1aBaTh OLIEHKY HOBBIM CHUTYaIHUSIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHUI;

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

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO M TPOSBICHUIO ILIMPOKON HPYIULIUU B
pa3HBIX O00JIaCTAX 3HAHMM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BJaJeTh HABBIKAMU  [O3HABATEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HUX PE3yJIbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLIEHKH CUTyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYTMX IpU aHaIU3€ pe3yJbTaToOB
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'HX 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
npobuapHOro  o0yueHus:  oOydaronuxcss — Owojorm. OHM  BKJIIOYAIOT:
cnenuduueckue aJisg OMOJIOTMY HAay4YHbIE 3HAHUSI, YMEHUS U CLIOCOOBI IEUCTBUIA 110
OCBOCHHIO, HHTEPIIPETAIIUU W MPEoOpa30BaHUIO 3HAHUHM, BHUJBI JIEITEIBHOCTH TI0
MOJIYYCHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX cuTyanusx. [IpeameTHbie pe3yibTaThl MPECTABICHBI IO
roJam U3y4YEHHs.

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

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHWOJOTHHU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa, B
NO3HAHUM  3aKOHOB MPUPOJbl M  PEUIEHUH MpoOJEM  PAIMOHAIBLHOIO
PUPOIOTIOIB30BAHUS, O BKJIAJ€ POCCUHCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHoJIOTHH,

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraIue OUOJOTMYECKUEe 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 1meHTpax
MHOT0OOpa3usi M MPOUCXOXKACHUS  KYJbTYPHBIX  PAcCTEHHU),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACIICIICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacieaoBaHus [. MeHzaensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. . Bagunoga), MIPUHLIATIBL
(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 U MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, TpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pacTeHUil, >KMBOTHBIX, YEJOBEKa, IPOLIECCOB KHU3HEAEATEIbHOCTH,
NPOTEKAIOIIMX B OPraHM3Max PAaCTEHHI, KUBOTHBIX U YeJIOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpUOreHes3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOTreHEe3a),
B3aMMO/JICHCTBHSI T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M HUX
(GYHKIHAMHU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW M WX (QYHKIUSAMH, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pACTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HX (DYHKIMSAMH, MEXAY STanamu
oOMeHa BEeIIECTB, 3TallaMy KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
ATallaMu A>MOPUOHAILHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dakTopamu 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 OPTaHU3MOB Pa3HbBIX
CHUCTEMaTHUYECKUX 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 MpaKTUUYECKHE pPAaOOTHI, COOIIOIAThH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

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

yMEHHE Y4acTBOBAaTh B y4€OHO-MCCIIENOBATEILCKON PabOTe MO OMOJIOTHH,
HKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3e IMIKOJBHBIX HAayYHBIX OOILECTB, U
nyONIWYHO  TPEACTaBIATH  IMOJYyYEeHHbIE  pe3yJbTaThl Ha  yUYEHHUYECKUX

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

OIUTIOIOTBOPEHUE, HAIPABICHHOE M3MEHEHHE T'€HOMa W CO3JIaHWE TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oynyied mnpodeccrnoHanbHOM
NEATETLHOCTH B 00JAaCTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJOTHUH, BETCPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MHUILIEBOM MPOMBIIIEHHOCTH, YIIIyOJSATh MO3HABATEIbHBIN
WHTEpEeC, HAIPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH TPOodeccuu u
NpOAODKEHHE OHMOJIOTHUECKOTO O00pa3oBaHHs 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 TMPHUPOJLI U PEHICHUU SKOJOTHUYECKHX
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 MUpaMHJIbl 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
BUJI000pa30BaHusl, BIUSHUS JBIKYIIUX CHJI DBOJIIOIMUA HAa TeHOMOH/I TOMYJISIIHH,
MIPUCIIOCOOTICHHOCTH OPTaHU3MOB K Cpelie OOMTaHusI, YepeOBaHUs HaNpaBICHUIA
HBOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXAY MPOLECCAMH SBOJIOIUH,
JIBWOKYITUMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHCHTAMHU PAa3IMYHBIX JKOCHUCTEM H
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 COOTBETCTBYIOIIKME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJibl OOUTAHMS, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHIOB U
IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MIPUPOJIBI 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 BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKHEe pPadOThI, COOIIOIAThH
npaBuiia mpu paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYA0BaHUEM;

yMEHUE BBIJIBUTaTh TUIOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpeacrBamu, GopMyaupys 1edb HUCCIEIOBAHMS, aHAIM3UPOBATH MOJIYYEHHbBIC
pE3yIbTaThl 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 MIPOUCXOXKICHUH KU3HU, YEJIOBEKa
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUSIX U CHOCO0ax MpeAoTBpAaIlCHUs
rJ100aJbHBIX U3MEHEHUH B Onocdepe;

yMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOP Oyayiied mnpodeccruoHanbHOU
NEeATEILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOJIONIOJIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICHUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO34iCTBA, MHIIEBON
MPOMBINIUICHHOCTH, YIJIyOJISTh TIO3HABATEIbHBI WMHTEpPEC, HAMpaBJICHHBIN Ha
OCO3HAHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccHu W IPOJOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3aLMIX CpPeaHEro MpoeCCUOHAIBHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB H TeM undpoBbIe
Ne i/m P KouTtpoJsb- IIpakTH4ec- (ubp )
NMPoOrpaMmbl Bcero o0pa3oBaTebHbIE
Hble pa0oThl = KHe padoThl pecypesI
1 buonorus xak Hayka. JKuBbIe CHCTEMBI ) 05 bubmorexa LHOK
1 IX HBYHCHIe https://m.edsoo.ru/7f41¢292
) buonorus kinetku. XuMudeckas 14 1 | bubmmorexa IOK
OpTaf3aliii 1T https://m.edsoo.ru/7f41¢292
Bbu6nuoreka [JOK
3 Crpoenuie u GyHKINU KIETKU 12 1 2
https://m.edsoo.ru/7f41¢292
OOMeH BelecTB U MPEBpaICHUE
. PeBpatl bubmuorexa [JOK
4 9HEpruu B KieTke. HacnencrBennas ” 1 55
uH(GOpMAIIKS U peau3arus e B KIIeTKE. ’ https:/m.cdsoo.ru/7f41c292
JKU3HEeHHBIN UK KJIETKU o '
bu6mmoreka [IOK
10 Pa3sMHOXkEHUE U pa3BUTHE OPraHU3MOB 9 1 1,5
https://m.edsoo.ru/7141¢c292
bu6mmoreka [IOK
1 I'eneruka — Hayka O HACIEACTBEHHOCTH 1 0.5
1 IBMCHHEHBOCTH OPTatiisMon , https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 11 1
https://m.edsoo.ru/7f41¢292
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 bubmorexa HOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7{41¢c292

bu6mmoreka [IOK

14 I'eneTnka uenoBeka 4 0.5
https://m.edsoo.ru/7{41¢c292
bu6mmoreka [IOK

15 Cenexuust OpraHu3MoB 4 1
https://m.edsoo.ru/7{41¢c292
bu6mmoreka [IOK

16 BruorexHoNMOTHS U CHHTETHYECKAS 4 05

Gronorus https://m.edsoo.ru/7{41¢c292

bu6mmoreka [IOK

9 Crpoenue u GyHKIUU OPraHU3MOB 10 1.5
https://m.edsoo.ru/7{41¢c292
Bbu6nuoreka [JOK

10 Pe3epBHBIil ypok 1
https://m.edsoo.ru/7f41¢292

OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOIT'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

Koan4yecTBo 4acoB

DJieKTpoHHBIe (HU(ppoBLIE)

Ne m/m NporpaMmsI Bcero Konrpos- Ipakrmaec- o0pa3oBaTesbHbIE PeCYpPChI
Hble pa0oTbl | KHe padoThI
1 3apoK€HUE U Pa3BUTHE IBOJIIOLIMOHHBIX 4 bubanorexa HOK
MPEJCTaBICHUN B OMOJIOTUN https://m.edsoo.ru/7f41cc74
N bubmuorexa [JOK
2 MuUKpO3BOIIONHMS U €€ PE3YIbTAThI 14 2 https://m.edsoo.ru/7f41ccT4
3 MakponsBosntonus 1 €€ pe3yJibTaTbl 6 bubmuorexa LIOK
p . pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue 1 pa3BUTHE KU3HHU HA 15 L5 bubmmoreka [JOK
3emiie ’ https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
IT — 1 1 1
5 POUCXOXKICHHUE YEIOBEKA — AHTPOIIOTCHE3 0 htps-//m.edsoo.ru/7f41cc74
6 cpramiomos  ramopresemonmot cuoron | 3 05 bubmoreraIOK
P . HoP . ' https://m.edsoo.ru/7f41cc74
C OKpy’Karollei cpenoin
Bbu6nmuoreka [JOK
7 Opranu3Mebl U cpeqa oOOUTaHUs 9 1.5 https://m.edsoo.ru/7f41ccT4
. bubmmoreka [IOK
8 KOIOTHs BHOB 1 MOy AL ? 05 https://m.edsoo.ru/7f41cc74
9 DKOIOTHUs COOOIIECTB. DKOIOTHYECKHUE 12 1 0.5 Bbu6nmmoreka [JOK
CUCTEMBbI ’ https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1 b —
0 nocdepa — riodampHas IKOCHCTEMA 6 htps-//m.edsoo.ru/7f41 cc74
Bbu6nmmoreka [JOK
11 4 6 1
CIOBEK 1 ORpyM@iotas cpena https://m.edsoo.ru/7f41cc74
12 PesepBHoe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 7.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTuyeckue
padoThbI

JlaTa
H3YYeHU S

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTejibHbIE

pecypcbl

buonorus kak KOMIUIeKCHas HayKa U Kak
4acTb COBPEMEHHOT0 o0miecTBa. JKuBble
CHUCTEMBI U UX CBOMCTBA. Y pOBHEBAA
OpraHM3aIMs KUBBIX CHCTEM.

Metopmonorust GHOIOTHIECKOTO
rccliieIoBaHusl. MeToIbl MOJIEKYJISIPHOM U
KJIeTOuHOU Omonoruu. [IpakTuueckas
pabota «/3ydeHre MEeTOI0B KIETOYHOU
Ouosioruu (xpomarorpadus, s3neKTpodopes,
muddepeHnranbHoe HeHTpUudyrupoBaHue,
[TLIP)»

0.5

XHUMHAYECKHUH COCTaB KJIETKU. POJIbL BOIBI B
KJIETKE

MuHepalbHbIC BEIIECTBA KIIETKHU, UX
Ouosornyeckasi pojb

OpFaHI/I‘IeCKI/Ie B€IICCTBA KJICTKHU —
YIJII€BOAbL

buonoruueckue GyHKIUU YTIEBOIOB

OpFaHI/I‘IGCKI/Ie B€IICCTBA KJICTKHU —
JIAITM A BI

Oprannueckue BEIecTBa KICTKH — OCIJIKH.

0.5




Jlaboparopnas pabota «OOHapyKeHHE
OEJIKOB C IOMOIIBIO0 KaYeCTBEHHBIX

peaKkuuii»
9 CrtpoeHue OEKOBBIX MOJICKYJT 1
10 PaznooOpa3zue 6enkoB 1
11 DepMeHTBI 1
Hyxkneunosbie kuciaotsl. Ctpoenue JJHK.
12 Jlaboparopnast pabota «HccnenoBanue 1 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICTICHHBIX U3
KJIETOK Pa3IMYHBIX OPTaHU3MOB)
Oynkiuu [IHK. CoBpemeHHbIE METOIbI
13 W3YYCHHS HyKJICMHOBBIX KHCIIOT. )
CexBenupoBanue [JHK. Meroast
T€HOMUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU
14 Crpoenue u ¢pynkun PHK u ATO. )
Hpyrue nykineozuarpudocdarsr (HTD)
15 MeToabl CTpyKTypHOI OHOJIOTHU 1
16 KonrponsHast pabora o Teme )
"XuMH4EeCKU cOCTaB KIETKH"
17 HcTopust OTKPBITHS ¥ U3YYCHHSI KIICTKH. )
Knerounas Teopus
18 Tunsl knetok. [Ipokapuornueckas KieTka 1
19 KusHenesaTenbHOCTh IPOKAPHOT 1
20 CrpoeHne 3yKapuoTHUECKOMN KIETKH 1
21 IToBepXHOCTHBIN anmnapar KIeTKU 1
2 TpaHcnopT BEIECTB KIETKU. 1 0.5

[TpakTuyeckas padora «M3yueHue cBOHCTB




KJICTOYHOU MeMOpaHbI»

23

[{uTommazma u e€ opraHouIbI.
OpHoMeMOpaHHbIE OPraHOU bl KIETKH.
[TpakTrueckas padota «M3ydeHnue
JBUKEHUSI LINTOIIa3Mbl B PaCTUTEIIbHBIX
KJIETKaxX»

0.5

24

HOHyaBTOHOMHBIe OpraHon bl KJICTKHU:
MUTOXOHJIPHUH, MIacTu el JlabopaTopHas
pabota «VccnenoBanue mia3Mon3a u
JIeTIIIa3MOJIN3a B PACTUTEIIbHBIX KIIETKAX)

0.5

25

[Mutockener. HememOpaHHbIE OpraHOUIbI
KJIETKU

26

Crpoenue u pyHkuu sapa. [ eneTndeckuit
anmnapar KJI€TOK 3YKapHOT

27

CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3yveHune cTpoeHus KIICTOK Pa3InIHbIX
OpPTaHU3MOB»

0.5

28

Kontponbras padota nmo teme "CtpoeHue
KJIETKH"

29

OOMEH BEIECTB - META00IN3M.
AcCUMWISIIIAS U TUCCUMMIISALIUS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbsl oOMeHa
BemiectB. Jlaboparopuas pabota
«M3ydyeHne KaTaauTU4eCKON aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe aMHJIa3bl WIH
KaTaJia3bl)»

30

DepMEHTATUBHBINA XapaKTeP peaKuil

0.5




KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabora «M3yuenue hepMEHTaTUBHOTO
paciierieHust ePOKCUIa BOI0POIa B
PaACTUTENLHBIX M KUBOTHBIX KIIETKAX)

31 benku-akTHBaTOPHI U OENKU-UHTHOUTOPBI

32 ABTOTpOQHBIN THIT OOMEHa BEIIECTB

33 dortocuHTe3. 3HaueHue (OTOCHHTE3a
XemocuHTes. JJabopaTopHas pabota

34 «CpaBHeHHe nporieccoB GOTOCUHTE3A U 0.5
XEMOCHHTE32)

35 AspoOHBIE OpraHU3MBI. JTaIlbl
HHEPreTUIecKOro ooMeHa
Knerounoe npixanue. DHeprus

36 MEMOpPaHHOTO TPaJInEeHTa MPOTOHOB.
Cunte3 AT®: pabora nporonHoit ATO-
CUHTA3bI
AHa’poOHBIC OpraHu3Mbl. Buasl OposkeHHUs.

37 Jlaboparopnas pabota «CpaBHEeHUE
MIPOLIECCOB OPOKEHUS U JTbIXaHUS

13 JKu3HeHHBbI UK KIeTKH. Perynsmus
KU3HEHHOTO IUKJIa KJIETOK
Peakuuu MaTpuuHOTO CHHTE3A.

39 .
Marpuunsiii cuaTes JJHK
Xpomocomel. JTaboparopHas pabota

40 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»

A1 Henenune kneTku — MuTo3. bruonorunueckoe

3HAYCHHUEC MHUTO3a




Tunsl kneTok. KaprokrnHe3 U IUTOKUHES.
Perysiiiust ")KU3HEHHOTO ITUKJIA KJIETOK.

42 Jlaboparopnas padota «HaGmronenue 0.5
MHUTO3a B KJI€TKaX KOHYHMKA KOpEIIKa JIyKa
(Ha roTOBBIX MUKpOIIpEnapaTax)»

43 Tpanckpunuus — matpudsbiii cuaTe3 PHK

44 Tpancmauus u e€ sransl

45 KonupoBanue amunokuciot. Ponb
pubocom B OmocuHTe3€e Oenka

46 Opranuzanus reHoma y 3yKapuor.

MexaHu3M 3KCIIpecCuu I'eHOB

47 MonekysipHble MEXaHU3MBbI SKCITPECCUHI
T€HOB Y MPOKAPUOT
OcHoBBI Bupycosioruu. Bupycsl —

43 HEKJIETOUHBIE ()OPMBI )KU3HU U OOJTUTaTHBIC 0.5
napasuthl. [Ipaktudeckas paboTa '
«Co3anue MoJieIn BUPYyCa»

49 BupycHbie 3a601eBaHus yenoBeka,

YKUBOTHBIX, PACTEHHI

50 HanorexHomornu B OMOJIOrUY U MEIULINHE
KoHTposbHO-00600111ar01IHil YPOK IO TEME

51 "Knerka - cTpyKTypHO-(QDYHKIIMOHAIbHAS
eUHUIIA )KUBOT'O"

52 ®opMbl pa3MHOXKEHHSI OPTaHU3MOB

53 [TonoBoe pazmMHOKEHUE

54 Melio3. buonornueckuii cMbIca Meno03a

55 I"ameTorenes. OOpazoBaHue U pa3BUTHE 0.5

MOJIOBBIX KJIeTOK. JlaGopaTropHas padoTa




«M3yueHune cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

56

Omro1I0TBOpEHNE B AMOPHOHAIEHOE
pa3BUTHE XUBOTHBIX. IHINBHyanbHOE
pa3BUTHE OPraHU3MOB — OHTOTCHES3.
3akiagKa OpraHoOB U TKaHEW U3
3apOAbIIICBBIX JINUCTKOB. Bnusnaune
OKpY’Kalollen cpeabl Ha HMOpHOTeHe3

57

Poct Pa3BUTHUC ) KUBOTHBIX.
Jlaboparopnas pabota «BrisiBneHue
MIPU3HAKOB CXOJICTBA 3apPO/IbIIICH
MO3BOHOYHBIX KHBOTHBIX)

0.5

58

PazmHoOXeHuE 1 pa3BUTHE PACTCHUH.
Jlabopartopnast pabota «CTpoeHne opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHI

0.5

59

O1m1og0TBOPEHNE Y PACTEHUIM

60

KontponbHas padoTa mo teme
"PazmHoOxeHue"

61

HcTopust CTAaHOBJICHUS M Pa3BUTHS
TCHETHKH KaK Hayku. OCHOBHBIC TOHITUS U
CUMBOJIBI TeHeTHKH. JlabopaTtopHas paboTa
«/Ipo3oduina kak 0ObEKT TeHETUYECKUX
HCCIIEIOBAHUI»

0.5

62

3aKOHOMEPHOCTH HACIEIOBaHUS
IpU3HAKOB. MoHOTHOpUIHOE
ckpeurBanue. Lluromornuyeckne 0OCHOBBI
MOHOTHOPUAHOTO CKPEIINBAHHUS.
AHaIM3HUPYIOIIEe CKPELMBaHUE.
[TpakTrueckas padota "M3ydenne

0.5




Pe3yJIbTaTOB MOHOTUOPUHOTO
CKpentuBaHus y Apo30duisr"

JluruOpuHOE CKpeIIUBaHHE.
[{uTomOrnYecKrue OCHOBBI JUTHOPHIHOTO

63 ckpentuBanus. [IpakTudeckas padbora 0.5
«M3yueHue pe3ynbTaToB TUTHOPUIHOTO
CKpEUIMBAaHUA Y APO30(PUIBD)
[IpuMeHeHne MaTeMaTUYECKUX PACYETOB

64 IPY HE3aBUCUMOM HACJIEI0OBaHUU
MIPU3HAKOB.

65 B3aumopeiicTBue amielbHbIX T€HOB.
Henonnoe nomuuupoBanue

66 ['enoTun kak LEeNOCTHAS CUCTEMA.
B3anMonelicTBue HealIeILHBIX T€HOB

67 ['eneruka nmomna
HacnepgoBanue npu3HakoB, CLETICHHBIX C

68 MoJoM. |'eHeTHYEeCKU KOHTPOJIb Pa3BUTHUSA
pacTeHUM, )KUBOTHBIX U YEJIOBEKA

69 [IpuMeHeHne reHeanorn4eckoro MeTo1a
IIpU PELICHNUH 3a7a4

70 CuemuieHHOe Hacle10BAHNE IPU3HAKOB.
XpOMOCOMHas TEOPHs HACIIEICTBEHHOCTH

71 CuenuieHHOEe HacIe10BAaHUE T€HOB.
KoMOuHMpoBaHHBIE TEHETUYECKUE 3a]aU
AcnekTbl OMOJIOTHYECKUX MEXaHU3MOB,

7 CBA3aHHBIX ¢ TeHOMOM. McTopust

CTAaHOBJICHUS U PA3BUTHsI T€HETUKH KaK
HayKH




73

MN3MeHuYnBOCTh MpU3HAKOB. BUabl
A3MEHYNBOCTH

74

MoaudukanmonHas ”3MEHYUBOCTh

75

Hopma peakuuu. BapuannoHHbIN psn U
BapHallloHHas KpuBas. JlabopaTopHas
pabora «MccnenoBanue 3aKOHOMEPHOCTEH
MOJIU(UKATNOHHONW U3MEHUHUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

0.5

76

I'enoTunuyeckas N3MEHYUBOCTb.
KoMOuHaTuBHAast U3MEHYHUBOCTD

77

MyTannoHHast U3MEHYUBOCTD.
[TpakTuyeckas pabora «MyTtarun y
po30( bl (Ha TOTOBBIX
MHUKpOTIpernapaTax )»

0.5

78

[IprurHBI BOBHUKHOBEHUSI MyTallH.
3aKOHOMEPHOCTH MYTAllMOHHOTO IIpoIecca.
DOnureHeTHKa 1 STUTeHOMHUKA

79

['eneruka yenoBeka. [IpakTuueckas pabora
«CocraBiieHuEe U aHAJIU3 POIOCIOBHOI

0.5

80

HacnencrBeHnnsle 3a00J1eBaHus YeIOBEKA.
3HayeHne MEIUIIMHCKON T'€HETUKH B
Hpe[[OTBpaH_IeHI/II/I N JICUCHHUH I'CHCTUYCCKHUX
3a00/I€BaHUH YeIOBEKA

81

MeTtoasl METUIIMHCKON T€HETUKH

82

KoHTpoapHO0-00001IIaI0IH YPOK 1O TEMe
"I'eneTuka - HayKa 0 HaCJIeICTBEHHOCTHU U
U3MEHYUBOCTH"




83

OCHOBHBIE TIOHSITHS CEICKIIHH.
JlabopartopHnast pabora «/3yuenue copToB
KYJIBTYPHBIX PACTEHUI U TIOPO TOMAITHUX
KUBOTHBIX)»

0.5

84

MeToapl CEeNeKIIMOHHON pabOTHI.
I'uGpumauzanms. Jlaboparopras pabota
«3yueHne METOA0B CENEKIIUU PACTEHUIN

0.5

85

JlocTrKeHMsI CENEKLUN PACTEHUHN 1
*KUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacTeHUI»

86

CoxpaHeHue, n3y4eHHe U NCII0JIb30BaHNE
TEHETUYECKUX PECYPCOB

87

buoTtexHonorHs Kak HayKa v OTPacib
npousBojcTBa. [IpakTrueckas pabora
«M3ydyeHne 00bEeKTOB OMOTEXHOJIOTUM

0.5

88

OCHOBHBIE HaNIPaBJICHUS] CHHTETUYECKOU
onosoruu

89

XpOMOCOMHas U TeHHasl HHKEHepUs

90

MeauimHcKkre OMOTEXHOJIOTHHI

91

Opranusm Kak enquHoe menoe. Tkanu
pactenuii. JlabopatopHas pabora
«3yueHne TKaHEeH pacTEHUI»

0.5

92

TkaHM )KUBOTHBIX M YEJIOBEKA.
Jlabopartopnast pabora «/3yuenue TkaHei
KUBOTHBIX)»

0.5

93

Opransl. Cuctemsl opranoB. JlaboparopHas
pabota «/3ydeHne opraHOB IBETKOBOTO
pacTeHus»

0.5




94

Onopa Tena opraHu3MoB. J[BuxkeHUe
OpraHHU3MOB

95

[Tutanue opranuszmos. IIutanue
MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eaoBeKa

96

Jpixanue opranu3moB. Jlpixanue
ITIO3BOHOYHbBIX JKUBOTHBIX N YCJIOBCKA

97

TpaHCOPT BEMIECTB Y OPraHU3MOB.
KpoBeHocHas cucrema nmo3BOHOYHBIX
JKMBOTHBIX U YCIIOBCKaA

98

Beiaenenue y opranusmMon

99

3amura y opranu3moB. IMMyHHas cuctema
YyeloBeKa

100

Pa3gpakxuMocTs U perymsnus y
opranusmoB. ['yMopanbpHas peryiasanus u
SHJOKpPUHHAs CUCTEMA )XKUBOTHBIX U
4eJI0BeKa

101

KoHTpoapHO0-00001IIaI0IH YPOK TTO TeMe
"Opranu3m Kak eauHoe 1enoe”

102

Pesepubrit ypok. /[loBTopenue,
000011IeHHEe, CUCTEMATH3aIWs 3HAHNH /
Hrorosas konTpoasHas padota (I1A)

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

13.5




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara H(ppoBbIE
/i Tema ypoka Beero Kontpoabnbie I[IpakTHyeckne iyqennﬂ :)Iﬁ];l;l;OBaTe.ﬂbHLIe
padoThI padoTsbI pecypenr
1 OpomtonmonHas teopus Y. Jlapsuna 1
5 JBroKy1IKe CUIIbl 3BOJIFOLUHA BUIOB 110 Y. 1
HapBuny
3 Boprba 3a cymecTBoBaHUE, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBII OTOOP
4 DopMUPOBAHHE CUHTETHUECKON TEOPUU |
SBOJTIOIINH
5 OTarbl 3BOIOIMOHHOTO MpoIiecca: 1
MUKPO3BOIIOIUS U MAaKPOIBOJIOLIHS
6 [Tomynsimus — 3neMeHTapHas eIMHULA 1
SBOJTIOIINH
3aKOH r€eHeTU4YEeCKOro paBHOBecHs JIK.
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 0.5
pabota «BblsiBIeHNE U3MEHUUBOCTH Y ’
0co0eil OHOTO BUIa»
8 DneMeHTapHbIe (GaKTOPHI 3BOIIOLHUN 1
9 Dddekt ocHoBarens. Ihdekt 1
OYTBUTOYHOTO TOPIIBIIIKA
10 Murpauuu. M30a0un nomyJisinuin: 1

reorpaduueckas, Ouonoruaeckast

11

EctecTBenHbIit 0TOOp — HaNpaBIAIOINN
(axTOp BOIIOLUN




12

[TomoBoit oT6Op

13

[Tprcnoco0aeHHOCTh OPraHU3MOB Kak
pe3ynbTaT MUKPOIBOIIOIIH.
JlaGopaTtopHnas pabora «M3yuenue
apoMopdh030B U UINO0ATATITAIHNA Y
pacTEeHUN U KUBOTHBIX»

0.5

14

[Tpumeps! npucnocobsieHuit y
OpraHu3MoB: Mop(dosiornieckue,
¢dusnonoruueckue, OMOXUMHUYECKHE,
noBeneHyeckue. Jlaboparopnas pabora
«IIpucriocobneHust OpraHu3MOB U UX
OTHOCHTEJBHAS [1EIeCO00Pa3HOCTH»

0.5

15

Bun, ero xpurepuu u cTpyKTypa.
JlaGopaTtopHnas pabotra «CpaBHEHHE BUOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

16

CtpykTypa BuIa

17

Bunmoobpa3oBanue kak pe3ynbTaTt
MUKPOIBOJTIOIIH

18

CBs13b MHKPOI3BOJIIOLIWHA U SITUACMHUOJIOTUA

19

O6006menue mo Teme « MUKPOIBOTIONHUS U
€€ pe3ynabpTaTh»

20

MaxpoaBosmtonus. [laneontonornueckue
METO/Ibl U3YUYEHUS IBOIOIUN

21

buoreorpaduyeckue MeToabl U3yUEHUS
IBOJTIOIINH

22

OMOPHOIOTMYECKHE U CPABHUTEIBHO-
MOP(HOIOTHYECKHUE METO Bl U3YUCHUS
ABOJTIOILIUN




MornekyasipHO-TeHETHUECKHE,

23 OMOXMMHYECKHE U MaTeMaTHYeCKHe
METO/IbI U3YUYEHHS IBOJIOLUU
24 OO611re 3aKOHOMEPHOCTH 3BOJTIOIIH
)5 AnanTtuBHas paguanus. HepaBHOMEpHOCTH
TEMIIOB 3BOIOIIUI
26 O6006menue mo Teme «MaKpOoIBOIIONHS U
€€ pe3yabpTaTh»
7 HayuHble runoTessl NporCcXoKICHUS
JKU3HU Ha 3emJie
73 JloHay4HbIe IPEACTABICHUS O 3apOXKICHUU
KU3HU
29 OCHOBHBIE 3Tarbl HEOPraHUYECKOU
SBOJIIOLINH
30 ['unore3s! 3apoXkaAEHUS KUZHU
Wcropus 3emiu 1 METOABI €€ U3yUEHUS.
31 JlaboparopHnas pabota «3y4yenue u 0.5
OMNMUCAHUE UCKOIAEMbIX OCTATKOB JIPEBHUX
OpraHU3MOB»
0 HauanbHbie 3Tarsl OpraHn4eckoin
IBOJTIOIINH
33 OBONIOLUS DYKAPUOT
OCHOBHBIE 3Tarbl BOITIOLUN
14 pactutenbHoro mupa. [Ipaktuueckas 0.5
paborta «M3yuenne ocoOeHHOCTEH '
CTPOEHUS paCTEHUI pa3HbIX OTIIEIOB»
15 OcCHOBHBIE 3TaIlbl 3BOITIOIUH )KUBOTHOTO

MHpa




DBOIOLMS KUBOTHBIX. [[pakTryeckas

36 paborta «M3yuenne ocoOeHHOCTEH 0.5
CTPOEHUS TTO3BOHOYHBIX KUBOTHBIX)»

37 Pa3BuTue )u3HM Ha 3eMiie 10 3paM U
nepuoaam

13 MaccoBble BBIMUpPaHUSI — SKOJIOTUYECKUE
KPU3HUCHI MPOIILIIOTO

39 CoBpeMEHHBIN 3KOJIOTUYECKUN KPU3HUC,
€ro 0COOCHHOCTH

40 CoBpeMeHHasl cucTeMa OpraHu4ecKoro
Mupa

A1 OCHOBHbIE CUCTEMATUYECKUE TPYIIIIHI
OpraHU3MOB

4 O606menne no Teme «IIpoucxoxaeHue u
pa3BUTHE KU3HU HA 3eMIie)»

43 AHTpOIIOJIOTHS — HayKa O YEJIOBEKE

44 Passutue npencrasieHui o
MIPOUCXOXKICHUH YETIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

45 paborta «M3yuenne ocoOeHHOCTEH 0.5
CTPOEHHS CKEJIeTa YeJI0BEeKa, CBSI3aHHBIX C
PSIMOXOXKACHUEM»

46 JIBYOKyIIIME CUIIBI aHTPOIIOT€HE3a

47 CootHorieHre 6MOJIOTHYECKUX U
COLIMATILHBIX (PaKTOPOB B aHTPOTIOTCHE3E

48 OCHOBHBIE CTaJIU1 AHTPOIIOTEHE3a

49

ITaneoreHeTrnka U DaJcOreHOMHUKA




50

OBOIOIHS COBPECMCHHOT'O YE€JIOBCKA

51

UYenoBedyeckHe pachl.
MeXaucIuIInHapHbIE METObI
anTpomnojoruu. [Ipaktuueckast pabora
«M3ydeHne 3KOJOTHYECKUX aJanTaui
YeIIOBEKAY.

0.5

52

KoHTpoapHO-00001matowii ypok 1Mo TeMe
"IBOIIIOIIMOHHOE yueHHEe"

53

3apoxaeHUE U pa3BUTHE HKOJIOTUU

54

Mertonst skonorun. Jlaboparopras pabota
«M3y4eHne METOIOB KOOI HYCCKIX
HCCIIETOBAHUI»

0.5

55

3HaueHne SKOJIOTNYECKUX 3HAHUN I
Jej0BeKa

56

Okonoruyeckue HakTopsl

57

Abuotnueckue paxktopsl. CBeT Kak
sKosornueckuit paxtop. JlaboparopHas
pabota «BbIsiBIeHHE TPUCTIOCOOIEHUI
OPTaHU3MOB K BIIMSIHUIO CBETa»

0.5

58

Abuotndeckue dakropsl. Temmneparypa
KaK DKOJOTHYECKUN (pakTop.
JlabGopaTtopHas pabota «BrisiBieHHe
PUCTIOCOOICHUH OPTaHU3MOB K BITUSTHHIO
TEMIEPATyPhD»

0.5

59

Aobuotndeckue hakTopbl. BraxxHOCTh Kak
sKosiornueckuit paxtop. JlaboparopHas
paboTta « AHaTOMHYECKHE OCOOCHHOCTHU
pacTeHuil U3 pa3HbIX MECT OOUTAHMSD)

0.5




60 Cpensl 0OuTaHUs OPraHU3MOB 1

61 buonornueckue puTMbl 1

62 JKuznennsie GopMbl OpraHU3MOB 1

63 Buotnueckue paxkropsl 1
3HaueHHEe OMOTHYCCKUX B3aMMOICHCTBHI

64 JUUISL CYIIECTBOBAHUSI OPraHU3MOB B CpeJie 1
obutaHus

65 O6006menue mo Teme «OpraHu3Mbl U cpeia 1
oOHUTaHU

66 DKOJIOTHYECKUE XapaKTEPUCTHKHU 1
TTOTYJISIITH
OCHOBHBIE TIOKA3aTeNN MTOMYJISINH:

67 YUCIIEHHOCTb, INIOTHOCTh, BO3PACTHAS U 1
MOJIOBAs CTPYKTypa
OCHOBHBIE TIOKA3aTeNN MTOMYJISINH:

68 PO’X1aeMOCTh, TPUPOCT, TEMI POCTA, 1
CMEPTHOCTh, MUTPAIIUU

69 OKxojnorudeckasi CTpyKTypa MonyJIssiuu 1

70 JInHaMuKa NOMyJsAuuU U €€ peryJisanus 1

71 KpuBbie pocTa 4MCIEHHOCTH MTOMYJISIUH. 1
KpuBsie BbKHUBaHMS
DKoJorruYecKas HUIa BUA.

72 JlaboparopHas pabota «IIpucnocoOnenus 1 0.5
CEMSTH PaCTEHUH K PaCCEICHHUIO»

73 Bun kak cucrema nonynsauui 1

74 3aKOHOMEPHOCTH MMOBEJCHUS ¥ MUTPALIAN !

KHUBOTHBIX




0O0001eHnE 110 TEMe «IDKOJIOTUA BUIOB U

75 .
MOTTY IS
76 Co00111eCcTBO OPraHu3MOB — OHOIICHO3
77 DKocHcTeMa KaK OTKPbITas CUCTEMA
73 KpyroBopot BemecTB 1 MOTOK SHEPTUHU B
9KOCUCTEME
79 OCHOBHBIE TOKA3aTENN SKOCUCTEMBI
80 DKOJOTUYECKUE TUPAMUIBI
81 N3meHeHus coo0IEecTB — CYyKIIECCUH
2 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMbI MOPEN U OKEAaHOB
23 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCThIHb
84 AHTPONOTr€HHbIE SKOCUCTEMBI
25 Ypb6oskocucremsl. [IpakTuueckas pabora 0.5
«M3yuenue u onucanure ypOo03KOCUCTEMbD) ’
3akoHOMEpHOCTH (DOPMUPOBAHUS
86 OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B
JKOCUCTEMAaxX
MexaHu3Mbl BO3JICUCTBUA 3arpsI3HEHU I
87 PAa3HBIX THUIIOB Ha CY60pFaHI/I3MeHHOM,
OpTaHU3MCHHOM, MOMMYJIAIUOHHOM U
O9KOCUCTCMHOM YPOBHAX
KoHTpoapHO-00001mat0I#ii ypoK 1Mo TeMe
88 «IKOJIOTHsI — HayKa O B3aUMOOTHOILIEHUAX 0
OpraHU3MOB»
89 buocdepa — obmierianerapaast 0601049Ka




3emin

90 VYuenue B. U. Bepnanckoro o 6uocdepe 1

91 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1
ouocdepsl

9 KpyroBopoTsl BemecTs u |
OMOreOXMMHUYECKHE LIUKITBI

93 3oHanbHOCTH OMochepsl. OCHOBHBIE 1
OMOMBI CyIIIH

94 YceroitunBocTh 6rochepbl 1

95 DKOJOTHYECKUE KPUZUCHI U UX IPUUUHBI 1

96 Bo3sgeiicTBue yenoBeka Ha 6nochepy 1

97 AHTpPONOTreHHOE BO3/ICHCTBUE HA |
PACTUTENbHBIN U KUBOTHBIN MUP

98 OxpaHa npupoasl 1

99 OCHOBHBIE TPUHLIUIIBI YCTOMYHUBOTO |
Pa3BUTHS YEJIIOBEYECTBA U TPUPOJIBI
PannonanbHOE MpUpOI0NIONIb30BaHHUE U

100 COXpaHeHHEe OMOJIOTHIECKOTO 1
pazHooOpa3us 3emMiu

101 Peseprublil ypok/MToroBasi KOHTpOJIbHAS |
pabora

102 O6006menue o Teme «buocdepa — 1

rii00ajibHasg SKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

7.5




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

Kon
NpoBepsieMoro
TpeOOBaHUS

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

CdopmupoBaHHOCT 3HAHUKW O MECTE U PONH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopmupoBaHUA COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTHHBI MUPA, B MO3HAHUU 3aKOHOB TIPUPOJIBI U
pEIICHNH KU3HEHHO BAYKHBIX COLUATBHO-ITHUECKUX, SKOHOMUYECKHX,
AKOJIOTHUYECKUX TIPOOJIEM YEeTIOBEUECTBA, a TAKXKE B PEIICHUHN BOIIPOCOB
paMoHAIBFHOTO PUPOAONIOIH30BaHNUS, B POPMUPOBAHIH IEHHOCTHOTO
OTHONICHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJE POCCUHUCKHUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OUOIOTHH

Brnanenne cucremoit 3HaHM 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCIOJB3YEMBIX B OMOJOTMYECKHX HCCIIETOBAHUSX JKUBBIX
O0OBEKTOB M JKOCHCTEM (ONHCaHHWe, H3MEpeHHe, NpOBeIECHUE
HaONItO/IeHNH); CrocoO0aMM BBISBIICHUST W OIICHKH aHTPOIOTEHHBIX
W3MEHEHUH B MPUPOJIE.

YMeHue BbIIBUTaTh THIOTE3bI, IPOBEPITh UX SKCIEPUMEHTAIbHBIMU
cpenctBamu, (opMmynHpys 1[eTb HCCICIOBaHUS, aHaIU3UPOBATH
MOJTyYEHHBIE PE3YyJbTaThl U JIeJaTh BHIBOJIBI.

BoisiBneHne 3aBUCUMOCTH MEXKIY HCCIEIyeMbIMU BEJIMYMHAMH,
00BsICHEHNE TIOJYUYEHHBIX PE3YyJIbTaTOB U (POPMYJIMPOBAHHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX ITOHATUN, TCOPUN U 3aKOHOB

YMeHue BIIaieTh CHUCTEMOW OHWOJIOTMYECKUX 3HAaHWUW, KOTOpas
BKJIFOUAET: OCHOBOIIOJIAralole OWOJOTUUECKUE TEPMHUHBI U TOHSTUS
(>KU3Hb, KJIETKA, TKaHb, OpPraH, OpPraHuW3M, BUJ, MOIYJISIIKS, SKOCUCTEMA,
Ouorieno3, omocdepa; MeraboIM3M, TOMEOCTa3, KIETOYHBIH WMMYHHUTET,
OnocuHTe3 Oenka, OWOIMOIMMEpPHI, JAUCKPETHOCTb, CaMOPETYJISIIHS,
CaMOBOCITPOW3BEICHNE, HACJIEeJCTBEHHOCTb, WU3MEHYMBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Oouosiornyeckue Teopuu: kieroyHas Teopus T. IllBanna, M.
[lneitnena, P. BupxoBa; KIOHAJIbHO-CEJIEKTUBHOTO MMMyHHTeTa [I.
Opnux, .M. MeuHnkoBa, XpOMOCOMHasi T€OpUs HacleacTBeHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxonacrsa K. Bbapa, sBomtonronHas

teopus Y. JlapBuHA, CHUHTETHYECKAas TEOpPHUS IBOJIOLMHU, TEOPUS




anTporioreHeza Y. JlapsunHa; Teopus Ouoreornenoza B.H. Cyxkauéra;
yuenue H.M. BaBunoBa o meHTpax MHOrooOpasusi ¥ MPOUCXOXKICHUS
KyJIbTYpHBIX pacTeHuid, yuyeHue A.H. CeepuoBa o0 nyrax H
HaIpaBJIeHUAX dBotoIMH, yueHue B.W. Bepranckoro — o 6uocdepe);
3aKOHBI (€IMHOO00pa3Hs MOTOMKOB MEPBOT0 MOKOJIEHHUS, paCIIeIICHHs
MPU3HAKOB, HE3aBHCUMOI'O HacjeqoBaHus mpusHakoB [. Mennens;
CUEIUICHHOTO HAacCJIeIOBaHUsI TPU3HAKOB W HAPYLIEHUS CLEIJICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSJOB B HACJIEACTBEHHOM
m3MeHnunBoctu H.M. BaBunosa; renermueckoro paHoBecus JIxk.
Xapmu u  B. BaifaGepra; 3apopgsimeBoro cxoacrBa K. bopa;
ounorenernueckuii 3akoH J. ['ekkens, @. Mroiepa);

MPUHLIMIIBI (YUCTOTHI TaAMET, KOMIIJIEMEHTAPHOCTH );

npaBuia (MuHEMyMa FO. JInOuxa, 5KOJIOTMYECKOW MUPaMHUIBI YUCEN,
O6roMacchl U SHEPTUN);

runote3bl (koarepBatHoit AWM. Omapuna, mepBuuHOro OynmboHa JIK.

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

YmMmenue peuiaTb IMOUCKOBBIC OHOJIOTHYECKHUE 3aJa4l, BbIIBIIATH
MPUYNHHO-CIICACTBCHHBIC CBA3U MCXKAY HCCIICAYyCMbIMU
OHOJIOrMYECKUMU O6’B€KT3MI/I, mpoueccaMm W ABJIICHUAMU, [OCJIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIAATb TI'CHOTHUIIMYCCKHUC CXCMbl CKPCIIUMBAHHA JIA PAa3HbBIX THUIIOB
HACJICAOBAHUS NPHU3HAKOB Yy OPraHu3MOB, COCTABJIATHL CXCMBI IICPCHOCA

BCIICCTB U SHEPI'HKU B 3KOCUCTEMAX (I.[CHI/I IIUTaHWA, ITUIICBBIC CGTI/I)

YMeHue YCTaHAaBIMBATh B3aMMOCBSI3M  MEXAYy CTPOCHHEM U
(GYHKIMAMU: OPraHOMIOB, KJIETOK pAa3HBIX TKaHEH, OpraHamMu H
CHCTEeMaMH OpPraHOB y pACTEHHWH, >KMBOTHBIX M YEIIOBEKA; MEKIY
JTamamMy OOMEHa BEIECTB; 3TalaMH KJICTOYHOT'O IUKJIA M KU3HEHHBIX
IIUKJIOB OPraHU3MOB; TallaMyd SMOPHUOHAIBHOTO PA3BUTHUSL; TEHOTHUIIOM
u  ¢eHotunoMm, ¢QeHorunoMm U (QakTOpaMu Cpeabl  OOUTaHUS;
IPOLIECCAaMHU  JBOJIIOLUM;  JIBIDKYIIMMH CHJIAMH ~ aHTPOIIOTCHE3a;
KOMITOHEHTAMH Pa3JINYHBIX 9KOCHCTEM M IMPHCHOCOOICHUAMH K HHUM

OpraHu3MoOB

VYMeHUe BbIICIATh CYIIECTBCHHBIC TPU3HAKU:

CTPOCHHSI BUPYCOB, KJIETOK MPOKAPHOT M 3YKAPHUOT; OJHOKICTOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BU/OB, 6I/IOF€OHGHO3OB, 9KOCUCTEM H
Oouocdepsl; CTPOCHUS OPraHOB W CHUCTEM OpPraHOB PpaCTEHU,
’KUBOTHBIX, YEJIIOBEKA; MPOIECCOB JKU3HEACATCIBHOCTH, MPOTEKAFOIIUX

B OpraHusmax paCTeHHﬁ, JKHBOTHBIX W YCJIOBCKA, OHOJIOrMYECKUX




mporeccoB: oOMeHa BemecTB (Merabonm3M), HWHPOpPMAMH |
IpeBpalleHus] SHEPTuu, OpOKEHUs, aBTOTPOPHOTO U TeTepOTPOPHOTO
TUNIOB TUTaHUA, (POTOCHMHTE3a W XEMOCHHTE3a, MHTO3a, Meilo3a,
ramMeToreHe3a, HSMOpHUOTEHe3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHAWBUIyallbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
B3aUMOJCUCTBUS T'€HOB, TE€TEPO3UCA; JEUCTBUH HCKYCCTBEHHOIO
oTOopa, CTaOMITU3HUPYIOIIETO, JBUXKYIIETO W  Pa3pbIBAIOIIETO
€CTECTBEHHOr0 O0TOOpa; ayuIonaTpUyeckoro M CHMIIATPUYECKOIO
BUJI000pa30BaHUS; BIAUSHUS JBUKYLIUX CHJI 3BOJIONUH HA FeHO(OHT
MOMYJIALMH; TPHUCIIOCOOJICHHOCTH OPraHU3MOB K cpefe OOHuTaHus,
YyepeoBaHUs HAINPaBICHUH SBOJIOLUHN; KPYroBOpOTa BEIECTB U

IIOTOKa SHEPIUr B SDKOCUCTEMAX

C(bOpMI/IpOBaHHOCTB YMCHUA BBIACIATH CYHNICCTBCHHBIC IMPU3HAKH
BUPYCOB, KIETOK TIPOKAPHUOT U OYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJIOB, OMOTEOIICHO30B M IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB M MPEBPAIICHUS SHEPTUH B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO W JIHEPreTHYECKOT0 OOMeHa,
XEeMOCHHTE3a, MHTO3a, Meio3a, OIUIOJOTBOPEHHUS, pPAa3BUTHUS U
Pa3MHOXCHHUS, WHIUBHIyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
00pBOBI 3a CyIIeCTBOBaHUE, ECTECTBEHHOT'O 0TOOpa, BUI000pa30BaHuUs,
IPUCIIOCOOJICHHOCTH OpraHU3MOB K cCpefe OOWTaHWs, BIUSHUS
KOMITOHCHTOB 3KOCHUCTCM, aHTPOIIOTCHHBIX H3MEHEHUH B 3KOCHUCTEMAX
CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB W TPEBPALICHUS DHEPTUU B

ouocdepe

YMeHue HCIIOJIb30BaTh COOTBETCTBYIOLIUE apryMeHTHI,
OWOJIOTHYECKYI0 TEPMHHOJOTHUIO M CHMBOJIHMKY JUIS JOKa3aTelbCTBA
POJICTBa OPraHM3MOB Pa3HBIX CHCTEMATHYECKUX TPYII; B3aUMOCBS3H
OpraHu3mMoB U CpCIbl OGHTaHI/I}I; CAUHCTBA YCIOBCYCCKUX PpacC,
HE00XOIMMOCTH 3I0pPOBOT0 00pa3a KHU3HH, COXPAaHEHUsI pa3HOOOpa3us
BUJIOB M OKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAHHUS HPUPOIBI U

YeJI0BCUCCTBA

YMeHHe KpUTHYECKH OIICHHMBaTh WH(GOpPMAIMIO OHOJIOTHYECKOTO
COJZICpKaHUS; MHTEPIPETUPOBATh ITHUYECKHE AaCIEKThl COBPEMEHHBIX
UCCIIC/IOBaHW B~ OWONOTHHM,  MEAWIWHE,  OHOTEXHOJIOTHH;
paccMaTpuBaTh I ENINZIAE 9KOJIOTUYECKUE POOIeMBI
COBpEMEHHOCTH, (hOPMUPOBATH MO OTHOIICHUIO K HHUM COOCTBEHHYIO

MMO3UIIHIO




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

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

buonorusa xax HayKa. ’KuBble cucTeMBI M UX HN3YUCHHUC

1.1

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

3HayeHue OWONOTMM B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUHOM
kaptuabl mupa. I[Ipodeccun, csizanHbie ¢ Ouonorueld. 3HaueHHWe OHWOJOTUH B
MPAaKTHYECKONH JEATENbHOCTH YeJOBEKa: MEAWIIMHE, CEJIbCKOM XO3SIHCTBE,

IIPOMBILIIEHHOCTH, OXPaHe IIPUPOBI

1.2

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus Omonoruu. CBOWCTBA JKUBBIX CHUCTEM:
€IMHCTBO XMMHUYECKOI0 COCTaBa, JUCKPETHOCTh U ILIEIOCTHOCTb, CIOKHOCTH U
YHOPSAI0YEHHOCTh CTPYKTYPHI, OTKPBITOCTb, camoopraHu3anus,
CaMOBOCIPOU3BEJCHUE, PA3APAKUMOCTb, U3MEHUUBOCTb, POCT U PAa3BUTHE.

YpoBHM OpraHHU3alMM >KMUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOUYHbBIA, TKAHEBBIM,
OpraHu3MEHHBIH, MOMYJISIIIUOHHO-BUA0BOI, 3KOCUCTEMHBIN
(OmoreonieHoTHUECKUH), OnochepHbid. [Ipolecchl, MPOUCXOAALINE B IKHUBBIX
cucremax. OCHOBHBIE TPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIeCTBOBAHUS

MaTepuun

1.3

Meroasl Ouosornueckoit Hayku. HaOmromeHue, wu3MepeHue, 3KCIIEPHUMEHT,
cucremartuszanus, wmeraaHanus3. [loHdaTHe O 3aBUCHMOM M HE3aBUCUMOM
nepemeHHou. [lmanupoBanue skcnepumenta. [locraHoBKa M IIpoBepKa TUIIOTES.
HyneBas rumote3a. Ilonarue BBIOOPKM u €€ HOCTOBEpPHOCTh. Pazbpoc B
Ouonornuyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH TOJYYEHHBIX pPEe3yJIbTaToB.
[IpuunHbBl HCKaXEHUSI PE3yJIbTATOB JKCepUMEHTa. [loHSATHE CTAaTUCTUYECKOTO

TECTA

KneTka xak Onoioruyeckasi CHicTeMa

2.1

Knerka — cTpyKTypHO-(QyHKIIMOHA/IBHAS €IMHHULA KHUBOro. Mcropus OTKpBITHS
kietku. Paborer P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIIETOUHOM TEOPHUH.
MeToabl MOJIEKYJIIPHOM M KJIETOYHON OMOJIOTMH: MUKPOCKOIHUS, XpoMaTorpadus,
anekTpodopes, METOJI MEUYEHBIX aTOMOB, nuddepeHnaiIbHoe

HeHTpUu(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YJIBTPAMHUKPOdJIEMEHThL. Bona u

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




Terioperyisauud. MuHepaabHble BEIIeCTBAa KIETKH, UX OHOJOTHYEcKas pPOJib.
Ponb KaTMOHOB M aHHOHOB B KJIETKE.

buonornveckue monumepbl. benku. AMHMHOKHCIOTHBIM COCTaB  OENKOB.
Ctpyktypsl OenkoBod Mojekynbl. [lepBuunas cTpykTypa Oenka, TenTHAHAS
CBA3b. BTOpuuHas, TpeTH4YHas, 4YETBEPTUYHAs CTPYKTyphl. JleHaryparus.
CoiictBa 6enkoB. Knaccudukanus 6enxos. buonornueckne pyHkunm OenkoB.
VYrneBoabl. MoHOcaxapupl, AUCaxapHibl, OJUrOCaxapuabl M MOJIMCAXAPUJIBI.
O0mwmii mmaH CTpoeHus W (PU3HKO-XMMHUUYECKHE CBOWCTBA  yTJIEBOJOB.
buonoruueckue GyHKINN YTI€BOJIOB.

Jlumuael.  TuppodunsHO-ruapodoOHbie cBoiicTBa. Kiaccudukauus aunumos.
Tpurmuuepunsls, dochomunuasl, BOCKH, CTepouabl. buonorumdeckwne (yHKINU
nunuaoB. OOIMe CcBOWCTBA OMOJIOTHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, TOJTYIIPOHULAEMOCTb.

Hyxneunosbie xkucnorel. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneoruast. [Ipunuun komruiementapHoctH. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnimpanb. MectoHaxoxaenue u ouonorndeckue ¢pynknuu JTHK.
Bune PHK. ®ynkuuun PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsizu B Monekyiae ATO.
buonornueckue ¢pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCYUKH, UX (PYHKIIUH B
kietke. CekBennpoBanue JIHK.

CrtpykTypHast Ouonorusi: OMOXMMHUYECKHE W OHOPU3NYECKUE HCCICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPbI OMOMOJIEKYT
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Tunel  KJIETOK: dJyKapuoTHdeckas U  Mpokapuotuueckasd. CTpyKTypHO-
(yHKIIMOHAIbHBIE 00pPa30BaHUSI KIIETKHU.

Crpoenue mpokapuoTH4eckor KieTku. Kiierounasi creHka OakTepwii UM apXeu.
OcobeHHOCTH CTpOEHUsi TeTepoTpo(HOM M aBTOTPO(HON MPOKAPHOTHYECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenne u GyHKIMOHUPOBAHUE SYyKAPUOTHYECKOW KieTku. [lnazmaruueckas
MeMmOpana (rutazmanemma). CTpyKTypa miaa3MaTudeckoil MemOpanbl. TpaHcropT
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIM  (auddysus,
obneruénnass auddysus), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIA aKTHUBHBII
Tpancnopt). I[lomynmponumaemocts MemOpaHbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHIOLIMTO3: MUHOLUTO3, (harormuro3. Dk3ounto3. Kierounas creHka.
CrtpykTypa u QyHKIUU KIETOYHON CTCHKU pacTEHUH, rprOOB.

Hutomma3zma. IluTo3ons. Ilutockener. JIBukeHwe uuToriasmMbel. OpraHoubl
kiIeTkd. OpHoMeMOpaHHBIE OpPraHOMABI KIIETKU: DHJIOIUIa3MaTUYecKas CeTb
(OIIC), anmapar ['onbmku, JTU30COMBI, UX CTpoeHHE U (YHKIMU. B3aumocBs3b
OJIHOMEMOpaHHBIX OpPraHouAOB KJeTKH. CTpoeHue IpaHyJIIpHOTO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mankuit




(arpanyssipHBIN) 2HAOIIA3MAaTHUYECKUH peTuKynyM. CekperopHas (QyHKIUs
annapara [osnbmku. TpaHcmopr BeliecTB B KIETKe. Bakyonu pacTUTENbHBIX
kietok. Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUIBI KJIETKA: MUTOXOHIPUU, TUTACTHU/IBI.

Crpoenue W GyHKIUM MHUTOXOHAPWUNA W TuiacTuA. llepBuYHBIC, BTOPUYHBIC H
CIIOKHBIE  TUIACTUABI  (OTOCHHTE3UPYIOIIUX  DYKApUOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranowabl kinetku CTpoeHwe u  (QYHKIUA HEMEMOpaHHBIX
OpraHoujioB KJIeTKu. PuOocompl. MukpodunameHTsl. MBIIIEUHBIE KIETKH.
Muxkpotpybouku. Knerounsni mentp. CTpoeHHE W JBWKCHHE J>XTYTUKOB H
pecHndek. MUKpoTpyOOUKH HUTOIIIa3Mbl. LleHTpros.

SAnpo. Obonouka siipa, XpOMAaTHUH, KapuOIUIa3Ma, SAPBIIIKH, X CTPOCHUE H
byukuun. SnepHbiii OeNKOBBIM MaTpuKC. [IpocTpaHCTBEHHOE pPacHOJIOKEHUE
XpoOMOCOM B HHTEp(ha3HOM sijipe. benku XxpoMaTuHa — THCTOHBI.

Knerounsie BximtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapuUOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOI)
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AccUMUIISIMS U TUCCUMIUIALNS — JIBE CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM M TreTepoTpodHBIH. YyacTue KHCIOopoJa B OOMEHHBIX
mporeccax. JHepreTudeckoe oOecredueHne KIeTku: mpepamenne ATD B
oOMeHHBIX Tmporieccax. {DepMEeHTAaTUBHBIM XapaKTep peaKIui KJICTOYHOTO
Metabonmm3ma. DepMeHTH, HX CTPOCHHE, CBONCTBA M MEXaHU3M JCHCTBHSL.
Kodepmentsl. OTinuns pepMEeHTOB OT HEOPraHWYECKUX KaTainu3aropoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peaxkuuii oT pa3IUyHbIX (PaKTOPOB.

IlepBruuHBIl CcUHTE3 OpraHu4yecKux BemecTB B kietke. dorocunre3. Poib
XJioporjiactoB B mporecce ¢orocunre3a. CBeroBas M TeMHOBas  (pasbl.
[IponykTuBHOCTH (QoTOoCHHTE3a. BnusHue pa3nuyHbiXx (aKTOpPOB Ha CKOPOCTH
dboTocunHTe3a. 3HaUeHnE (POTOCHHTERA.

XemocuHTe3. PazHooOpasue opraHM3MOB-XEMOCHUHTETHKOB: HUTPpUDUIIUpYIOIINE
OakTepuu, Keyle300aKTepun, cepoOaKTepuH, BOAOPOAHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Buasl Opoxkenus. I[IpogykTel OpoxeHUS W HX
UCTOJb30BAHNE YEIIOBEKOM. AHa’pOOHBIE MHMKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OONIE3HEH.

AdpoOHBIE OpraHW3MBbl. JTamnbl dHEpreTudeckoro oomeHa. [lomroroButenbHbBIN
sTan. [ MKoamn3 — 0eCKUCIOPOIHOE PACIICTIIICHHUE TIFOKO3BL.

buosnornueckoe OkHCIEHME, WIM KIETOYHOE JblxaHuWe. Poiap MUTOXOHIpUI B
rporeccax OHMOJIOTrMYECKOTr0 OKHCJICHUS. [uknnueckue peakuuu.

OxkucnurensHoe dochopumupoBanue. [IpeumymiecTBa a3pobdHOro Myt oOMeHa




BEILIECTB Tepes aHadpOOHBIM. Dh(HEKTUBHOCTh YHEPTETUYECKOTO0 0OMEHa

2.5

Peaknun marpuuHoro cuHrte3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpU4IHOTO CHHTe3a. Peanuzamnus HacnencTBeHHOM nHpopManuu. ['eHeTHIecKuit
KOJ, ero cBoWcTBa. TpaHckpunuus — maTpuuHblii cuHTte3 PHK. ITpuHuumms
TPAHCKPUIILIMK: KOMIUJIEMEHTApPHOCTh, aHTUIIAPAIETbHOCTh, ACUMMETPUYHOCTb.
Tpancnsamus u e€ sramel. Yuactue TpancnoptHeix PHK B OmocunTtese Oernka.
VYcnousi 6mocuHTeza Oenka. KommpoBanue amuHOKHCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.

Opranuzanys reHomMa y MpoKapuoT U 3yKapuoT. Perymisius akTUBHOCTU T€HOB Y
npokapuot. ['mnoreza onepona (®. XKakob6, K. Mano). Perynsuus oOMEHHBIX
MPOLECCOB B KJIeTKe. KileTouHbIN roMeocTas.

Bupycbl — HekneTouHble (OpMBI KU3HM M oOnuratHele napasuthl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a0oneBaHus uenoBeka, KUBOTHBIX, pacreHuit. CIIMJ], COVID-19,

COIMATbHBIC U METUITMHCKHE TIPOOIEMBI

2.6

Knerounsnii 1ukn, ero mnepuoabl u perymsuus. HMarepdasza u  MHTO3.
OcobeHHOCTH TPOLECCOB, MpoTeKaromux B uHTepdasze. IloaroroBka kieTku K
nenenuto. I[lpecunTeTndyeckuii  (MOCTMUTOTHYECKHH), CHHTETHYECKHH U
MMOCTCUHTETUYCCKUN (MTPEMUTOTHIECKUH ) TIEpHOIbI UHTEP(DA3HI.

Matpuunslii cunre3 JIHK — permkanusa. [lpunmunsr permkanun  JIHK:
KOMIUIEMEHTAPHOCTh, IOJyKOHCEPBAaTUBHBII CHHTE3, AaHTUIAPAIIEIBHOCTD.
Mexanusm perumkanuu JJHK. Xpomocomel. Ctpoenne xpomocoM. Temomepsl u
TemoMepa3a. XPOMOCOMHBIM HA0Op KIETKHM — KapuoTwil. J[urimoumHeli u
rarmIoOuAHbI  HAOOpBl XpoMmocoM. ['omosornynble XpomocoMsbl. IlomoBbie
XPOMOCOMBI.

Jenenne kierku — muTo3. CTaguu MHUTO3a U IMPOUCXOMSIINE B HUX IPOLECCHI.
Tuner muto3a. KapuoknHe3 n nurtokuHe3. buosornueckoe 3HaueHUE MHUTO3A.
Perynsauus MUTOTHYECKOTO ITUKIIA KIeTKH. [IporpamMmupyemas kieroyHast rTHOeib
— aronTo3.

cI)yHKI_[I/IOHaJ'IBHafl TCHOMHKA

Opranusm Kak OUOJIOTHYECKast CUCTEMA

3.1

OnHOKIIETOYHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OpraHu3Mbel U
MHOTOTKaHEBbIE OPTaHU3MBI.

@opMbl pa3sMHOXKEHHs OpraHU3MOB: Oecrofioe (BKJIIOYash BETETATUBHOE) H
nojoBoe. Buapl  OGecrnosoro  pasMHOXKEHHUS:  [TOYKOBaHHWE,  CIOPYJIALMS,
(bparmMeHTanys, KIOHUPOBAHHUE.

ITonoBoe pazmuHoxenue. [lonoBbie kneTku, unu rameTsl. Meio3. Ctaguu meiiosa.

IToBenenue xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii cMmpica Melio3a




1 MIOJIOBOTO Iporecca. Melo3 1 ero MeCTO B JKU3HEHHOM ITUKJIE OPTraHU3MOB.
[Ipen3aponpimeBoe pasButhe. ['ameroreHe3 y >KMBOTHBIX. [lojioBbIE Keme3bl.
OOpa3oBaHue W pa3BUTHE TOJOBBIX KIETOK. CriepMaroreHe3 W OOTEHE3.
Crpoenne mojoBbIX KiIeTOK. OIIOIOTBOpEHHE U AMOPHUOHAIBHOE pPa3BUTHE
KHUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HAapykHOe, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauu sMOpHOreHesa
’KMBOTHBIX (Ha mpumepe JsrymkH). JIpobnenue. Tunsl apodnenus. OcoOeHHOCTH
NpoOJieHrs MJICKOMUTAIOMIMX. 3apoAbIIIeBble JIUCTKU (TacTpyiisiius). 3akiaaka
OPraHOB M TKaHEM W3 3apOJBIIIEBBIX JHMCTKOB. B3anMHOEe BiIMsSHHE YacTed
pa3BHBAIOLIECTOCS 3apofblia (3MOpUOHANbHAs WHAYKIMA). 3akjiagka IJIaHa
CTPOEHUSI KMBOTHOTO KaK pe3yJIbTaT HEPApXUUECKHUX B3aUMOACHCTBUII T'€HOB.
BnusHue Ha 5MOpHOHATbHOE pAa3BUTHE PA3IMYHBIX (DAaKTOPOB OKpY KaroIien
Cpenpl.

Poct u paszutue xuBoTHBIX. [TocTaMOproHaNbHBIN iepuoa. [Ipsmoe u HenmpsiMoe
pasButHe. Pa3Butne ¢ meramopdo3omM y OeCHnO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3HayeHUWE MNPAMOrO M HEMNPSMOIO pas3BUTHUA, HX
pacnpocTpaHeHue B Ipupone. Tumbl pocTa XUBOTHBIX. DakTOpBl peryssiiuu
pocta KMBOTHBIX M denoBeka. CTaguM MOCTIMOPHOHAIBLHOTO PA3BUTHS Yy
KUBOTHBIX U 4esioBeKa. [lepnosibl OHTOreHe3a 4enoBeKa.

Pasmuoxxenne wu pasButme pacteHuil. ['amertodutr u crnopodur. Meiio3 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. MeXaHU3Mbl PEeryJILUN OHTOT€HEe3a Y PAaCTEeHUM U AKUBOTHBIX
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Ucropust craHOBiEeHMS W pa3BUTHS TEHETHMKUM Kak Haykd. (OCHOBHbIE
F€HETUYECKUE TMOHSTHS W CHUMBOJIBI. ['OMOJOTHYHBIE XPOMOCOMBI, aJljIeJIbHbIC
TEHbI, AJIbTCPHATUBHBIC TPU3HAKH, JTOMHUHAHTHBIA M PELECCUBHBIA MpPHU3HAK,
TOMO3HUTOTa, TETEPO3UTr0Ta, YHCTas JIMHUS, THOPUIBI, TEHOTHI, (EHOTHII.
OcCHOBHBIE =~ METOABI TCHETHKH: THOPUAOIOTHYECKHHA,  IUTOJIOTHYECKUMA,

MOJIEKYJIPHO-TEHETUYECKU I
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Monorubpuanoe ckpemuBanue. [lepBorii 3akoH MeHenst — 3aKoH eTMHO00pa3ust
ruOpugoB mepBoro mnokoneHus. IlpaBuino nomuHupoBaHUS. Bropoil 3akoH
Menzaenss — 3aKOH pacUleIUIeHus IpU3HAKoB. lluTonormueckue OCHOBBI
MOHOTHMOPUAHOTO CKpelruBaHus. [ umoTe3a 4ucToTh TaMer.

AHanu3upyroliee ckpeumBaHue. IIpomMexyTOUHBIM XapakTep HacleIOBaHUA.
Pacmienyienue npru3HakoB pU HEMOJIHOM JOMUHUPOBAHUU.

JurnbpunHoe ckpemmBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

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




CKpEIIIMBaHHUS.

CueruienHoe HacienoBaHue mnpusHakoB. Pabotet T. Moprana. CueruieHHoe
HacJe0BaHUE TE€HOB, HApPYIIEHUE CLEIJICHUs MEXIy TreHaMu. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHU3M OIpEIENIeHHUs Mojia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii U TeTEPOraMeTHbIN moJ. I'eHeTnueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacienoBanue NpU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lneloTponusi — MHOKECTBEHHOE IEHCTBUE
reda. MHOXECTBEHHBIM ajjienu3M. BzamMoaelcTBHEe HEaICIbHBIX T'€HOB.

KommemenrapHocts. Onuctas. [lonumepus

3.4

B3anmopetictBue reHoTuna u cpepl pu GopmupoBanun Gpenotumna. M3ameHInBoCTh
npu3HakoB. KauecTBeHHbIE M KOJUYECTBEHHbBIE MPH3HAKU. BUIbI M3MEHUMBOCTH:
HEHACJIEICTBEHHAs U HACJIE/ICTBEHHASI.

MomudukanmonHas ~ u3MeHuuMBocTh.  Pomep  cpeapl B (opMHpOBaHHU
MOTM(UKAITMOHHOW M3MEeHYMBOCTH. HopMma peakiiuu npuzHaka. BapuaroHHbIN psij
u BapuamioHHas kpuBas (B. UWoranmncen). CgoiictBa MOAM(MUKAIIMOHHOM
W3MEHYHUBOCTH.

['enoTunuyeckas n3MeHYMBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHYMBOCTU. Bubl
TeHOTUIMNYECKON N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallHOHHASL.

KomOunatuBHass W3MEHYMBOCTh. Mei03 ¥ TOJIOBOM TpollecC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTUA B CO3JaHUU
TeHEeTUYECKOro pa3Hoo0pa3us B Mpeesiax OAHOro BU/a.

MyTanmoHHas U3MEHYMBOCTb. BHIbI MyTaluii: FeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WMHIYLUMPOBAaHHBbIE MyTalWU. SepHble W IUTOIUIA3MAaTHYECKUE
MyTaiuu. COMaTHYECKUE U MOJIOBbIE MyTallu. [ IpuurMHbBI BOSHUKHOBEHUS MY TallH.
MyrtareHpl M HMX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAl[MIOHHOIO
nporiecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacleAcTBeHHOU n3MenunBocty (H.U.

BaBI/IHOB). BHG}II[epHaH HU3MCHYHUBOCTHh U HACJIICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapogHas mOporpaMMa HMCCIEAOBAHUS TE€HOMa
yernoBeka. MeToabl  HM3y4YEHUs] TEHETUKM  YeJOBEKa: T'€HEaJlOrMYecKuid,
OJIM3HEIIOBBIA, LIMTOreHETUYSCKUH, MOMYJISAUUOHHO-CTATUCTUYECKH,
MOJIEKYJIAPHO-TEHETUYECKHIA. CoBpeMeHHOE onpeacIcHue TeHOTHUIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHME, TEHOTUITUPOBAHUE, B TOM YHUCIIE C IMOMOIIBIO
[M1P-anamu3a. HacmencrBenHple — 3a0o0iieBaHHMS  4YelIOBeKa. | GHHBIE |
XPOMOCOMHBIE 001e3Hn YeJloBeKa. bosneznun c HACJIEICTBEHHON
MPeIPacoI0KEHHOCThIO. 3HAYCHHE MEAMIIMHCKOW T'€HETUKU B MPEIOTBPAILICHUU

M JICYCHNH I'€HETHUYECKUX 3a00yieBaHMi yestoBeka. CTBOJIOBEIE KIIETKH




3.6

JlomecTukanus u ceiaekuus. 3apoxKACHUE CENIEKIIMKA U ToMecTukauuu. Yyenue H.M.
BaBuioBa o 1ieHTpax MPOUCXOKACHUS W MHOTO00pa3usl KYJIbTYPHBIX PACTCHUIA.
Ponb ceneximu B co3aHUK COPTOB PAaCTEHU U MOpOJI KHUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJIOB B HACIEACTBEHHOW u3MeHumBocTH H.U.
BaswuioBa, ero 3navueHue st CEJIEKIIMOHHON pabOTHI.

Metoabl  CeNneKIMOHHOW paboThl. VMCKyCCTBEHHBI OTOOp: MAaccoBBIH U
VHIUBUyaJbHbIN. Dransl KOMOWHAIIMOHHOMI CCJICKIIMH. UcnrwiTanue
MPOM3BOAUTENCH 1O TOTOMCTBY. OTOOp 1O TEHOTHUITY C TOMOIIBIO OIICHKH
(heHOTHIIa TOTOMCTBA M OTOOP T10 TEHOTHUITY C moMoIibio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEIeKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHYECKH MyTareHe3 Kak WCTOYHUK MyTaluid Yy KYyJbTYpHBIX GopM
opranu3MoB. Vcnons3oBaHME TEHOMHOIO pEIAKTUPOBAHHS U METOIOB
pekoMmOuHanTHBIX JIHK 11 monyuenus ncxoaHoro Marepuaia Jijist CEeIeKIIUH.
[onyyenne mnonuruionioB. BHyTpuBHIoBas Tulpuausaiusa. biuskopoacTBeHHOE
CKpeIllMBaHUe, WM WHOpuAWMHT. HepoJacTBEeHHOE CKpelMBaHWE, WM ayTOPUIUHT.
I'erepo3uc u ero mpuuunsl. Mcnonbs3oBaHue rerepo3uca B cenekiuu. OTaanéHHas
ruOpuamzaiyst. [lpeogonenne Oecrutomusi MEXBUIOBBIX THOpUIOB. JlocTimkeHus

CCIICKIIMH paCTeHI/Iﬁ X JKMBOTHBIX

3.7

OOBEKTHI, UCMOIb3yeMbIe B OMOTEXHOJIOTUH, — KIIETOUHBIE U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MbI, HMX  XapaKTepUCTUKa. TpaauuuoHHAas  OHWOTEXHOJOTHS:
xje0oneyeHre,  MOJyuYeHHE  KUCIOMOJOYHBIX  NIPOAYKTOB,  BHUHOJEIHE.
MukpoOuonornueckuii cuHTe3. OOBEKTHI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
[IpousBoncTBO  Oenka, aMUHOKHMCIOT UM BUTaMHHOB.  VcKkyccTBeHHOE
OIUTIOIOTBOpEHUE. PEKOHCTPYKIMS SULEKIETOK W KIOHUPOBAaHUE >KUBOTHBIX.
Mertoa TpaHCIUIaHTAaLUU SAEP KIIETOK.

XpoMOCOMHAsi W TIeHHas WHXEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyupoBanue pekoMOuHanTHbIX JIHK. JlocTwykeHuss W TepCHEKTHUBBI
XpOMOCOMHOM M TEHHOM WHXXEHepuu. MeaunumHckue OWOTEXHOJIOTHH.

Hcmonbp30BaHne CTBOJOBBIX KIETOK

Cucrtema U MHOTOOOpa3ne OPraHMIECKOro MUpa

4.1

buonornueckoe  pasHooOpazue  opranu3moB.  CoBpeMeHHas  cHucTeMa
opranuyeckoro Mwupa. llpuHnumnel kinaccuukanuu opraHu3MoB. (OCHOBHbBIE
CUCTEMaTUYECKHUE TPYIIIbI OPraHu3MOB.

OCOOCHHOCTH CTPOCHHUS M JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
bakrepun, apxeu, OTHOKJIETOYHBIE T'PUOBI, OJHOKJIECTOYHBIE BOJOPOCIH, APYTHE
npotucthl. KonoHnuanbHble opranu3msl. J[BUkeHHE OJTHOKIETOYHBIX OPTaHU3MOB:
amEOouAHOE, KTYTUKOBOE, PECHUYHOE. 3alliuTa Y OJHOKJIETOUYHBIX OPraHU3MOB.

PazpaxuMocTh y OHOKIETOYHBIX OPraHU3MOB. TaKkCUChI




4.2

MHoOrokJjieTouHbIE pacTeHHs. B3anMOCBs3b YacTEed MHOTOKJIETOYHOTO OpTraHU3Ma.
Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOro opraHuszma. Opranusm
Kak enuHoe uenoe. TkaHu pacTteHuid. TuHIbl  PAcCTUTENIBHBIX TKAHEW:
oOpa3zoBarenbHas, TOKPOBHAs, TMPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKasl.

OcobOeHHOCTH CTPOCHHMS, PYHKITUN U PACTIONOKECHHS TKaHEH B OpraHax PacTCHHM

4.3

BereraruBHble U T€HEpAaTUBHBIE OPraHbl pacTeHU. OyHKIIMA OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J|BUKeHHE MHOTOKJIETOYHBIX PACTEHUI: TPONTU3MBI U
Hactuu. IlornomieHne BOXABI, YITIEKMCIOrO ra3a M MHUHEPAIBHBIX BEIIECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIETKU.
TpancnopTHele cucTeMbl pacTeHUil. Bblaenenue y pacteHuil. 3ammura y
MHOTOKJIETOUHBbIX pacTeHuil. Kyrtukyna. CpeiacTBa macCMBHOM M XMMHYECKOH
3amuThl. DUTOHIUABL.

PaznpaxxumocTs M perynsuus y OpraHu3MoB. PasapaxumocTs W perynsuus y

MHOTI'OKJICTOYHBIX paCTeHI/II\/'I. PocrtoBrlie BCIICCTBA U UX 3HAYCHUC

4.5

MHOroKkneTouHsle  KMBOTHbIE. B3auMMOCBS3p  4YacTe€ll ~ MHOTOKJIETOYHOI'O
opranu3ma. TkaHH, OpraHbl U CUCTEMbl OPTaHOB MHOT'OKJIETOYHOTO OpPTaHH3Ma.
Opranusm kak enuHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX M YelOBEKa. THUIIbI
KUBOTHBIX TKaHEH: JIWTEIUalbHas, COCIWHMTENbHAs, MbIIICYHAs, HEPBHAs.
OcobenHoctu cTpoeHHUs, (GYHKIMA ¢ PACIONOXKEHUS TKaHEH B OpraHax

JKHUBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ cUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMN OpPraHOB M CHUCTEM OPIaHOB.
Onopa Ttena opraHn3moB. CKeseTbl OAHOKIETOYHBIX M MHOTIOKJIETOYHBIX
XKUBOTHBIX. HapyxHblll 1 BHYTpeHHMI ckeneT. CTpOE€HUE W THUIIBI COEIMHEHUs
KOCTEH.

JIBM>KEHHE MHOTOKJIIETOYHBIX JKMBOTHBIX. IIuTanue sxuBoTHBIX. IIuTanue
MIO3BOHOYHBIX KUBOTHBIX. J[pIXxaHue kMBOTHBIX. KoxkHOe nbixanue. XKabepHoe u
JIErO4YHOE JIbIXaHUE.

JlpIxaHW€ ITO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLIMOHHOE YCJIOKHEHUE CTPOCHUs
JNETKUX NO3BOHOYHBIX XMBOTHBIX. JIpIXaTenbHas CUCTEMa YelIOBEKa. MeXaHu3M
BEHTWISIIMM JIETKMX Yy NTUI M MICKONHTAONMX. TpaHCHIOPT BEWIECTB Y
opraHu3moB. TpaHcmopT BemiecTB y XMBOTHbIX. KpoBeHocHas cucrema u €€
opranbl.  KpoBeHocHas  cucreMa  IO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpOBOOOpaIIEHNs. OBOJIIOLIMOHHBIE  YCIOXKHEHUSI CTPOEHUS KPOBEHOCHOM
CHUCTEMBI ITO3BOHOYHBIX >KMBOTHBIX. BblneieHne y opraHusMmoB. Beinenenue y
KUBOTHBIX. COKpaTUTeNnbHbIe Bakyonn. Opransl BolaeneHus. CBs3b OJ0CTU TENa
C KPOBEHOCHOW M BBIIEIUTEIBHOM CHCTEMaMH. Bblf€lIeHHEe y ITO3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IIokpoBBI M HX

IIPOU3BOJHEIC.




Pa3npaxuMocCTh M peryisnus y OpraHu3MoB. Pa3apaxumMocTs y OJHOKJIETOYHBIX
opranu3moB. Takcuchbl. Pa3gpakuMocTe W peryjasinuss y MHOTOKIETOYHBIX
pacteHuii. PocToBele BelllecTBa U UX 3HAUYCHHUE.

HepBHas cucrema u peieKTopHas peryisius y MHOTOKJIETOYHBIX ’KUBOTHBIX.
HepBhas cuctema u €€ oTAenbl. IBOJIOIMOHHOE YCI0KHEHHE CTPOCHUS HEPBHOM
CUCTEMBI Y KUBOTHBIX.

PazpaGoTka aiaropuTMoOB M mporpamm g 3PQGEKTUBHONH (YHKLIHOHATBHON
aHHOTaLU T€HOMOB,  TPaHCKPHUIITOMOB, IIPOTEOMOB, MeTa00JIOMOB

MUKpPOOPTaHW3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpranusM 4enoBeKa U €ro 340pOBbe

5.1

Opransl 1 cUCTEMBI OPTaHOB uyenoBeka. OTAEbl TOJIOBHOTO MO3Tra MO3BOHOYHBIX
KHUBOTHBIX. Pedumekc u pednekropHas nyra. be3ycnoBHble U yCIOBHBIC
pednexcel. ['ymopanbHas peryiasiuuss W SHAOKPHUHHAs CHUCTEMa >XUBOTHBIX H
yenoBeka. JKese3bl SHAOKPUHHOW CUCTEMBI U UX TOPMOHBI. JlelicTBuE TOPMOHOB.
B3anMocBs3p HEpPBHOH M SHIOKpPUHHOW cucTeM. [wumoTtamamo-runodusapHas

cucrema. Pedexc u pedaexropnas ayra. beaycinoBHbIe U YCIOBHBIE peIeKChl

52

3ammrTa opranu3ma oT OosiesHed. MiMmyHHas cucrtema venoBeka. KieTounslii u
TYMOPQJIbHBIA HMMYHHUTET. BpoXn€HHBIN, NpUOOPETEHHBIM crienupuIecKuii
uMMyHUTET. Teopusi  KJIOHaIbHO-CeNeKTUBHOrO ummyHutera (I1.Dpnumx,
®.M.beprer, C.ToneraBa). BocnaiurenbHble OTBETHI OpraHusmMoB. Poib

BPOKIEHHOTO HMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00J1€BaHUI

53

KpoBenochnas cucrema u e€ opranbl. Cepjie, KpOBEHOCHbIE COCYAbl U KPOBb.

Kpyru kpoBoobparienus. Pabora cepna u €€ perynsmnus

54

Jpixanue venoBeka. Juddy3us razoB yepes3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucreMma YCJIOBCKaA. I[blxaTeHBHaH IMMOBCPXHOCTE. PGI‘yHHHI/IH JbIXaHUA.

JlpIxatenbHbIe 00BEMBI

5.5

[ImmeBaputensbHast cucreMa 4enoBeka. OTnensl NMUIIECBAPUTENBHOIO TPAKTA.
IInmeBapurenpHble  Kene3bl.  BHYTPUIIOIOCTHOE M BHYTPHUKIETOYHOE

MUILEBAPEHUE

5.6

[TokpoBel U ux mnpousBogHble. Opransl BbiaeneHus. I[louku. CrpoeHue u
¢byukroHupoBanue HeppoHa. OumbTparys, CeKpenus 1 00paTHOE BCAaChIBAHUE

KaK MEXaHU3MbI paboThI OpraHoB BeiAeneHus. OOpa3oBaHUe MOYH y YeJIOBEKa

5.7

IIBI/I}KCHI/IC YeloBeKa: MbImieyHas cucreMa. CKeleTHEIS MBIIINOBI WU HX pa60Ta.

CTpoeHue U TUIIBI COEAUHEHHS KOCTEM

Teopus 3Bontonuu. PazButue sxu3Hu Ha 3emiie

6.1

OpomtonmoHHass  Teopust Y.  JlapBuna. Ilpennocwiiky — BO3HUKHOBEHUS

napsuHHU3Ma. JKu3Hb U HayuyHas aearenabHocTh Y. JlapBuHa.




JiBmkymiue cuiibl 3Boiounu BUIoB mo Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTH
pa3MHOXXEHHS OpPTraHM3MOB, HACJEICTBEHHAs HM3MEHYHMBOCTh, Ooprba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunternyeckor teopuu sBomonuu (CTD). HelirpansHas teopus
sBomtonud. COBpEeMEHHasl SBOJIIOIIMOHHAS OMOJIOTHs. 3HAYEHHE SBOJIOIMOHHON

TEOopHH B (HOPMUPOBAHUM €CTECTBEHHO-HAYYHOU KAPTHHBI MUPa

6.2

[Tomynsimust Kak »yeMeHTapHas enuHuua 3Bomonud. COBpeMEHHBIE METObI
OLICHKH T'€HETHYECKOTO pa3zHOoOoOpa3usi U CTPYKTyphl momyisiuil. M3menenue
reHooHa TOMYJISAUUN KaK 3JIEMEHTapHOE 5BOJIOIMOHHOE SBICHHE. 3aKOH
reHeTuyeckoro pasHosecus J[xx. Xapau, B. BaitaOepra.

DOneMeHTapHble  (AKTOPHl  (ABIDKYIIME CHUJIBI) OBONIONWHA. MyTallMOHHBIN
mporecc. KomOunaruBHass u3MeHUMBOCTh. [Jlpeiid) TreHOB — ciydaifHbIC
HEHANIPABIICHHBIC W3MEHEHUs 4YacToT auleliell B momyssiusx. Oddekt
OCHOBATEJI. Murpanuu. N3omanus IOy JISLIAIN: reorpaguueckas
(mpocTpaHCcTBeHHas ), Orosornyeckas (pernpoIyKTUBHA).

EcrectBeHnplii  oTOOp — HampaBmsitonuid  (akTtop  dBomonuu.  Dopwmbl
€CTeCTBEHHOTO  OTOOpa: JBWXKYIIMH, CTaOMIM3UPYIOMIMH, pa3pbIBAIOIINN
(mu3pyntuBHBIN). [TonoBoit oT6Op.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3ylbTaT  MHUKPOIBOJIOIMH.
Bo3nukHOBeHME — TpHCIOCOOJNICHM Yy  opraHu3MoB.  Apomopdo3bpl U
uanoanantamuu. [IpuMepsl npucnocoOnennii y oprann3MoB. OTHOCUTEIHLHOCTD
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BupooOpa3zoBanume Kak pe3yibTar
MUKpOdBoonnu. M3omsauus — kirodeBo ¢aktop BuaooOpasoBanus. [lytu u
CHIOCOOBI BUJI000pa30BaHHUS: AJTOTATPUYECKOe (reorpaduueckoe),
cUMMAaTpu4ecKkoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (TIOJIMILIOHIU3AIINS,
rubpuanzais). JJMTenbHOCTh BOTIOIUOHHBIX ITPOLIECCOB.

Mexanu3mbl HopMUPOBaHUS OMOJIOTHUUECKOTO PA3HOOOpa3usl.

Ponp 3BomonMoHHON OMONIOTHH B pa3pabOTKE HAayYHBIX METOAOB COXpPaHEHUs
Ooropa3zHooOpasusi. MUKpPOIBOIIONUS W KODBOJIONHUS IMApPa3UTOB M MX XO3SEB.
MexaHu3mbl GOPMUPOBAHUS YCTOHIMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI

Cc Hel

6.3

MGTOI[I:I HU3YYCHUA MaKpPO3BOJIOIHWH. ITaneonTomorudeckue MCTOAbI HN3YUCHUSA
sBomtorun. [lepexomnbie HOpMBI U PUITOTEHETUIECKHUE PSIBI OPTaHU3MOB.
buoreorpaduueckre Metoasl n3ydenus sBomonnu. CpaBHeHHe (GiIopsl U GayHbI
MaTEpUKOB M OCTPOBOB. bruoreorpadudeckue obractu 3emin. Buab-sHIeMuKy u
PEIUKTBHL.

DOMOpHOIOTHYECKHE U CPaBHUTEIBHO-MOPPOIOTUYECKUE METOAbl HM3yuYeHUs




OBOJIIOIUH. [ eHeTHYeCKne MEXaHWU3Mbl SBOJIIOIMM OHTOTEHE3a W MOSBIICHHS
3BOJOIINOHHBIX HOBIICCTB. I"'omonoruunsie n AHAJIOTUYHBIC OpraHbl.
PynumeHnTapHple  oprabl M araBu3Mbl.  MOJIEKYISIPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKHE  METOIbl  HM3YYCHHS  DBOIIOIUH.
I'omonoruunbie reHbl. COBpeMEHHBIE METOJBI ITOCTPOCHUS (PHIOTCHETUISCKUX
JIePEBBEB.

XpOMOCOMHBIe MyTallu U 5BOJIFOIIHUA T'CHOMOB.

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

AnantrBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUN

6.4

Hayunble rumoTe3bl MNPOUCXOXKIEHUS JKM3HM Ha 3emse. AOuoreHes u
naHcnepmus. JloHay4dHbIe PEACTAaBICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['mnorte3a MOCTOSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE OIBITAMU
®. Pemu, JI. Crnamnanunanu, JI. Ilacrepa. IlpoucxoxaeHue KU3HU U
acTpOOHOIOTHS.

OcHOBHBIE 3Tanbl HEOpraHW4YecKoW HBomronuu. [lnanerapnas (reosormueckas)
IBOMIONUS. XHUMHYECKas dBOJIONMSI. AOHOTEHHBIM CHHTE3 OpPraHUYECKHX
BemiecTB u3 Heopranmueckux. Omeir C. Mumutepa u I'. KOpu. O6pazoBanue
nosuMepoB U3 MoHoMepoB. KoanepBatHas runote3a A.M. Onapuna, rumnoresa
nepBuyHOoTrO OynboHa JIx. XonmeilHa, reHeTwdeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) m runore3a «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Uctopust 3emnu u meroabl €€ u3yueHus. VckoraeMble OpraHMYECKUE OCTaTKU.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs U a0OCONIOTHAs T'€OXPOHOJOTHSL.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, 3Pbl, IEPUOJbI, STOXH.

Hauanbnbie 3Tansl oprannyeckoil 3Bostouuu. [losBiaeHre U 3BOJIIOLUS MEPBBIX
KJICTOK. OBOJIOUUS MeTabonu3ma. BO3HHUKHOBEHHE TMEPBBIX IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIC OMOTUIEHKH KaK aHaJIOT TEePBhIX Ha 3eMJjie COOOIIECTR.
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI.

[Tpoucxoxaenne 3yKapuoT (cUMOHOTreHe3). DBOJIOIMOHHOE IPOUCXOXKICHHE
BHUpYycoB. llponcxokeHne MHOIOKJIETOUHBIX OpraHu3MoOB. Bo3HHMKHOBeHuHE
OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE J3Tambl ABOJIONHMHA BBICIIUX pacTeHuil. OCHOBHBIE apoMop(ho3bl
pactenuii. Beixox pacrenuil Ha cymy. IlosBiieHHE CIIOPOBBIX PpacTEHHU H
3aBoeBaHne uMu cymu. CemeHHble pacTeHus. IIpomcxoxaeHune IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tanbl H3BOJNIONHMUA KUBOTHOTO Mupa. OCHOBHBIE apoMOp(dO3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIICHUE COBPEMEHHBIX
TUNOB. [lepBbie XOp0BBIE KUBOTHBIE. JKU3HB B BOJIE. DBOIIOLMS MO3BOHOYHBIX.

[Tpoucxoxaenne ampuoOuit u pentuinuii. [IpoucxoxaeHNE MIICKONHUTAOININX U




ntun. [lpunmun xmoyeBoro apomopdo3a. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMHU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMJiie 10 ApaM U NepHoJaM: apXei, poTepo30i, NaIeo30H,
Me30301, KaiHO30M. OOmas XapaKTepUCTHKAa KIUMaTa H TEOJOTHYECKUX
npoueccos. [losiBIeHue U pacuBeT XapaKTepHBIX OpraHU3MOB. YTIeo0pa3oBaHUeE:
€ro YCJIOBHSI U BIUSHUE HA Ta30BBINA COCTaB aTMOC(EPHI.

MaccoBble BBIMHpaHUs — JKOJIOTMYECKHME KPHU3UCHI INpouuioro. IlpuymHel u
CIEACTBUSI MACCOBBIX BbIMUpPAHUH. COBPEMEHHBIM AKOJOTMYECKHII KPHU3UC, €O

0COO0EHHOCTH

6.5

Pazgenst w 3amaum  anTpomnonoruu. Metonbl anTpomnonoruu. (CTaHOBIEHUE
MIPEACTABJICHUH O MPOUCXO0XKACHUH YenoBeKka. COBpEMEHHBIE HAyUYHbIE TEOPHH.
CxoacTBO 4YenmoBeKa C KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YEIOBEKa.
CBugerenbcTBa  CXOJACTBAa  4YEJIOBEKA C  KUBOTHBIMHU:  CPaBHHUTEJIbHO-
Mopdonorugeckue, AMOPHUOIIOTHYECKHE, (U3H0I0T0-OMOXUMHIYECKHE,
noBefeH4Yeckre. OTInYus 4eloBeKa OT JKUBOTHBIX. [IpsIMOX0kIeHHE U KOMIUIEKC
CBA3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPON CUTHAJIBHON
CUCTEMBI.

JIBmokyiuie cuibl ((pakToOpbl) aHTPOMOTeHe3a: OMOJOTHYECKHE, COIHATbHBIC.
CooTHolieHrne OMOJIOTMYECKUX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.
OCHOBHBIE CTaJIMH1 aHTPONOreHe3a. ABCTPATIONUTEKN — IBYHOTHUE TIPEAKHU JIFOEH.
UYenoBek  yMmenbldl, IE€pBbIE  H3TOTOBICHUS  OpyAud  Tpyna. Yenosek
OpSIMOXOAALIMM M TEpPBBIM BBIXOA JoAel 3a mpenensl Adpuku. Yemosek
reiaenb0eprckuii — oOmUi MPEJOK HEaHJEPTATbCKOTO YeJIOBeKa W YeJIOBEKa
pasymHoro. YenoBek HeaHIEPTATbCKUM KaK BHJ JIIOJAEH XOJOJHOrO KiuMara.
UYenoBek pasyMHBIM COBPEMEHHOIO THIIA, JIEHHUCOBCKUN 4YEIIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npenenamu AQpukm.

DBOJIIONHMST  COBPEMEHHOTO 4YeJOBEKa. ECTECTBEHHBI OTOOp B MOMYJISAIUAX
yenoBeka. MyTalmoHHBIA Tporiece U noauMopdusm. ITlonmynsinuoHHbIE BOIHBI,
apeiid reHoB, Murpanusa u «3¢¢HeKT oCHOBATESH B MOMYJSAIUSIX COBPEMEHHOTO
YeJIoBeKa.

Uenoseueckue pacel. Ilonstue o pace. bonbmme pacel: e€BponeouHas
(eBpa3uiickasi), aBCTpajO-HErpougHAs  (PKBATOpHUAJIbHAS),  MOHTOJIOMIHAS
(a3uarcko-aMepukaHckas). Bpemss u myTu pacceiieHHsl 4YeloBeKa MO IUIAHETE.
EnuncTtBo  yenoBeueckux pac. HayuHas  HecOCTOSITENBHOCTH — pacu3Ma.
[IpucnocoOaeHHOCTh YeloBEeKa K pa3HbIM YCIOBHUSM OKpY’KaloUel Cpensl.
Bnusnue reorpaduueckoi cpensl W apeiida TreHOB Ha MOPQOIOTHIO U

(buU3MOIOTHIO YeIoBeKa

DKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH




7.1

Paznensl u 3anaun skosioruu. CBA3b SKOJIOTHU C APYTUMH HAyKaMH.
Metoaer skonorun. lloneBeie HaOMIOAEHUS. DKCHEPUMEHTHI B  DKOJIOTHUHU:
MPUPOJHbIE W JiabopaTopHbIe. MoOJENMUpPOBaHHE B JKOJOTUU. MOHUTOPHHT

OKPY’KaIOIIECH CpeIbl: TOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2

Okonorndyeckue (akTopsl M 3aKOHOMEpHOCTH MX JeiictBusa. Kiaccuduxanms
IKOJIOTHUECKUX (DaKTOpOB: aOMOTHUYECKHE, OMOTHYECKHE, AaHTPOIOTCHHEIE.
OOmme 3aKOHOMEPHOCTH JEUCTBHUS dKoJiormueckux ¢aktopoB. [IpaBuiio
muanmyma (K. npenrens, 0. JIubux). TonepanTHOCTb. DBpUOMOHTHBIE W
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abnornueckue (akropbel. CBeT Kak sKosoruueckuit (axrop. [JleiicTBue pazHbix
YYaCTKOB COJHEYHOIO CIIEKTpa HA OPraHu3Mbl. OKOJIOTMYECKHE TPYIIIIbI
pacTeHUi M JKMBOTHBIX IO OTHOLIEHUIO K cBeTy. CUTHAJIbHAs pPOJb CBETA.
doTtonepuoausM.

Temmneparypa kak 5Skojoruueckuit Qaxrtop. JlelicTBHe TemmepaTypsl Ha
opranu3mbl. [[OMKUITIOTEPMHBIE U TOMOHOTEPMHBIE OPTAHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocte kak skojorndeckuit ¢axrtop. [Ipucnocobnmenus pacteHMid K
noJyiepKaHuto BoxHoro Oamanca. Kmaccudukarust pacTeHHid MO OTHOIICHUIO K
Bojie. [Iprcnoco6ieHust >KUBOTHBIX K M3MEHEHUIO BOJTHOTO PEXHUMA.

Cpenbl oOuTaHUS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3JyIlIHAsA, IOYBEHHAas,
rnyOMHHAass  TMOJNOYBEHHAs, BHYTpPHOpraHu3MeHHas. DU3NKO-XUMHUYECKHUE
0cOOEHHOCTH cpex oOuTaHus OpraHu3MoB. llpucrnocoOneHusi OpraHu3MOB K
YKU3HH B PAa3HBIX Cpeaax.

buonornueckue purmsl. BHemnane u BHyTpeHHHE pUTMBbL. CyTOYHBIE M TOAUYHBIE
putMbl. [IpHcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSM YCIOBUH
KU3HU.

Kusznennsie ¢opmbl opranu3moB. [loHarue o xu3HeHHOU (opme. JKuU3HEHHBIC
(dbopMbI pacTeHMil: AepeBbs, KYCTapHHKH, KyCTapHUYKH, MHOTOJETHHE TPAaBbl,
oJHOJeTHUE TpaBbl. JKuzHeHHBIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI,
a3poOHoHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckue daxTopbl. Buapl OMOTHYECKHMX B3aMMOJCHCTBUN: KOHKYPEHITUA,
XMIIHAYECTBO, cuMOU03 U ero ¢opmel. [lapazutusm, koomepausi, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHUPaAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3anMoOJIeiicTBUS  (Tomuueckue, (Qopudueckue, (Habpuueckue). 3HAUCHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN [UIs CYLIECTBOBAHHS OPraHU3MOB B Cpele

obutanus. [IpyHINIT KOHKYPEHTHOTO UCKITIOUEHHS

7.3

DKOJIOTUYECKHE XapaKTepUCTUKU momymauuu. [lomynsmus kak Ouosoruueckas

cuctemMa. Poiib HEOTHOPOAHOCTH Cpeibl, PU3HIECKUX 0aphepoB U OCOOEHHOCTEH




Ouosioruu BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPbI MOIMYJIALUI.
OcCHOBHBIE TMOKa3aTeNN MOMYJSIIMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHAas M
[I0JIOBAsl CTPYKTypa, pOKIAEMOCTh, IHPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaLUL.

Okosorudeckass CTpykTypa nomyisanud. OIeHKa YHCICHHOCTH IIOIYJIALHU.
JIluHaMuKa NOMyJIsALUUA U €€ peryiisilus. bUOTHYEeCKUuN MOTEeHIUal IOITYJISLUN.
MonenupoBanue JOUHAMMKM —nonyisuuu. KpuBble pocTa  YHCIEHHOCTH
nonynsauuu. Kpusble BbDKMBaHMSA. Perynsnus 4MCIEHHOCTH IMOMYJIALUH: pOJIb
(GakTOpOoB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTMYECKHE
cTpateruu BUJOB (r- 1 K-cTparerun).

[TonsTe 00 sKojormveckod Hume Bupa. MecrooOutanue. MHoromepHas
Mojenb 3Kkojorndeckod Humm Jx.M. XarunmHcona. Pa3mepsl 3KOIOTHMYECKOH
Humy. [loTeHnnanpHas U pealn30BaHHAs HULIH.

Bun xak cucrema mnomynsauuMid. Apeansl BHIOB. BuIbl M HMX JKU3HEHHBIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS WU  MHUIpalMil  KMBOTHBIX.

buonornueckne nHBa3zun JYy>XKCPOAHBIX BUJI0B

7.4

CoobmiectBa opranu3MoB. buorneno3 u ero crpykrypa. CBszu Mexmy
opranm3MamMu B OWOIlEHO3e. DKocucTeMa Kak OTKpbiTas cuctema (A.J[x.
Tencnu). @yHKIMOHATIbHBIE OJOKM OPraHU3MOB B SKOCUCTEME: IPOAYLIEHTHI,
KOHCYMEHTBI, pelyleHThl. Tpoduyeckue ypoBHU. Tpoduyeckue Lenu U CETH.
AbGuotnueckue 0yoku skocucteMm. [louBbl U Wbl B dKOcucTeMax. KpyroBopor
BEILIECTB U MMOTOK YHEPTUU B SKOCUCTEME.

OcCHOBHBIE TTOKa3aTeNM IKOCUCTEMBbI. bruomMacca M mpoaykuus. DKOJIOTMYECKUE
MUPaMHJIbI YUCEN, OOMACChl U YHEPTHH.

HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccud. [lepBuuHble U
BTOPUYHBIE CYKIIECCMM M WX TMPUYMHBL. AHTPONOTrE€HHbIE BO3ACHCTBUS Ha
cykueccun. KimnmakcHoe cooOuiectBo. bruopaznoobpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipuponnbie 3KOCHUCTEMBI. AHTPONOTEHHBIE 3SKOCHUCTEMBI. ATPO’KOCHUCTEMA.
ArpotieHo3. Paznuums Mexxay aHTPOIIOT€HHBIMU U IPUPOJIHBIMU SKOCUCTEMAMH.
Ypb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojackas ¢uiopa u
(dayna. CuHaHTpONHM3aus TOpOACKON ¢dayHbl. bromornueckoe m X03siCTBEHHOE
3HAUEHUE arpodKOCHCTeM M ypOO3KOocHCTEeM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[IepeHoc sHEepruM M BEUIECTB MEXKIY CMEKHBIMH 3KOCUCTEMaMHU. Y CTOMYUBOCTh
OpraHuU3MOB, TOMYJSIUUA U DSKOCHUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPOINOT€HHBIX BO3ICUCTBUN

7.5

buochepa — oOmennmanerapHas o0ojouka 3emid, TA€ CYIIECTBYeT WU




cymecTtBoBasia ku3Hb. YdeHue B.M. Bepnaackoro o Oumocdepe. OOGnactu
6uocdeps u e€ coctan. JKuBoe BeriecTBo 6Mochepsl U ero PyHKIUH.
3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdeprl. OcoOeHHOCTH Onocdepsl Kak
mI00aNbHOM  JKOocHCTeMBbl.  JluHamMuueckoe  paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB U OHOTCOXMMHYECKHME MHMKJIBI (yriiepoma, as3oTa).
PurmuuHOCTS siBNEHUI B Onocdepe.

3onanbHOCTh OMoctepsl. [lonsarue o 6umome. OCHOBHBIE OMOMBI CYIIM: TYHApA,
XBOWHBIC Jleca, CMEMIAaHHBIE W IIMPOKOJMCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPONUYECKHE Jieca, BBICOKOTOPhs. Kimmar, pacTUTenbHBIH U
KUBOTHBI MHp OMOMOB CYIIIH.

Crpykrypa U (QyHKIHS KUBBIX CUCTEM, OLIEHKAa MX PECypCHOrO MOTEHIHMAjIa U

onocdepHbIX GyHKIIHHA

7.6

DKosornyeckue KpU3uChl U UX NMpUYMHBL Bo3zaeiicTBre yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3YIIHOW cpelbl. OXpaHa BO3qyXa. 3arpsA3HEHUE BOAHON CpPEIb.
Oxpana BoAHBIX pecypcoB. Pazpyiienue mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenne kinmara.

AHTpPOIIOT€HHOE BO3JIECHCTBUE HAa PACTUTEIBHBIM W >KMBOTHBIM Mup. OxpaHa
PacTUTEIBHOIO U KUBOTHOrO Mupa. OCHOBHBIE NPHUHIMIBI OXPaHbl HMPHUPOJBI.
Kpacupie kaurn. Ocobo oxpansiemblie npupomnsie Ttepputopun (OOIIT).
Borannueckue capl 1 300JJ0THUECKUE TAPKH.

OCHOBHBIE TPUHLMIBI YCTOMYMBOIO Ppa3BUTHsI YEJIOBEUECTBA U IPUPOIBI.
PammonanbHOe  MPHPOJOINONB30BAaHHME UM COXpaHEHHE  OMOJIOTHYECKOTO

pazHo0Opa3zus 3emin
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