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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorusa" (mamee - Owomnorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoOro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (eepanbHOi paboueii mporpaMmbl BOCIIUTAHUA.

YueOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm DPIOC COO npodusibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha yriayOJEHHOM YpPOBHE, SIBJISIOTCS CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodecCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHUX Y4eOHBIX TMPEAMETOB [IOJDKEH OBITh OPHEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydaroumxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOT'O 3HAHUA, CBA3aHHOTO ¢ OHMOJOTrHUEH,
MEJIULIMHOM, 9KOJIOTUEHN, TICUXOJIOTUEN, CITIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHHE O
Heau M 3ajayax M3ydeHus yuyeOHoro mnpenmera «buosnorus» Ha yriayOn€HHOM
YPOBHE, onpeaesisieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAEepKaHue, ero
CTPYKTYpUpPOBAaHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYeHUs Y4YEOHOro marepuana ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mporpamme mno Ouosoruu
peanu30BaH MNPUHLKI MPEEMCTBEHHOCTH C W3y4eHUEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCIEAYIOIMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEICTaBICHUN O 370pOBOM 00Opasze >XKHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromel mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peamusaruu  TpedoBanuii PI'OC COO k mNIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GOpMHpPOBAaHUM OCHOBHBIX BHUAOB Y4€OHO-MO3HABATEIBHOW  JIESITEIIBHOCTU
oOydaromuxcss MO OCBOCHHMIO COACpX aHHUS OHOJIOTMYECKOro 0Opa3oBaHUs Ha
YPOBHE CpeaHero o01iero oopa3oBaHus.

VYueOHnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro o0Imero oopa3oBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE UM OpPUEHTHUPOBAH Ha



pacimMpeHre U yriayOsjeHue 3HaHWM OOyYaromMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUH W OHOJIOTUH Pa3BUTHA,
TeHETUKH, CEJICKIIUN, ONOTEXHOJIOTUH, SBOTIOIIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIrIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIY4YEHHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alMsiX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKaHHUS COCTaBIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOJy4arOT pa3BuThe. Tak,
paclIMpeHbl U YIIyOJieHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KAK OPUEHTHUPHI I IMOCIEIYIOLIErO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUMOHHBIN MOAXOABI K HU3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpaszus IiaHersl. Tak, B 10 kiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUU U
OMOJIOTHM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMHU, aKTyalU3UPYIOTCS 3HAHMS OOydYaroIMXcs MO OOTaHUKE, 300JI0THH,
aHaromuu, (usznonorun uenmoBeka. B 11 kiacce u3y4aroTcsi 3BOJIIOIIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUe 0 Ouocdepe.

VYuebnsiii mnpeamer «buosnorus»  mpu3BaH = 00€CIEUUTh  OCBOCHUE
oOy4JaronMMUCsi OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MPaBuUJ,
JIeXKaIlMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOU KapTUHBI MUpPA, 3HAHUH O
CTPOEHUH, MHOT000pa3vMM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHUM. J{is
pa3BUTHS U TOAJEpPKaHUS HMHTEepeca OOydarouuxcss K OHOJIOTMM HapsiAy co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbI
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uinu MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U SKOJOTUYECKUX MTPOOIIEM.



Lenb u3zydenus: yueOHoro npenmera «buonorus» Ha yriyOa€éHHOM ypOBHE —
OBIIAJICHHUE  OOYYalOIIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUSA B (POPMUPOBAHUU MHTEpECA K ONPEAEsIEHHON obnactu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wnm K BBIOOpPY
y4e0HOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusl.

JlocTmxeHnne 1enu U3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriay0inEHHOM YpOBHE 00€CTIEUMBAETCS PELIEHUEM CIIEAYIOLINX 3a1a4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KIIETKa,
OpraHu3M, MONyJISAus, BUA, OMOreo1eHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCAd C METOJAaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OHOJIOTHMH, MaJEOHTOJIOTHUH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTMYECKHX
uccienoBaHuii B Jylabopatopu W B mpupose (HaOmroJeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

oBlaZiecHue OOy4YalolUMHUCS YMEHUSIMU: CAMOCTOATEIBHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOITMUYECKYI0 HH(QOPMAIMIO; IOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHUEH M CUMBOJIMKOM; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO0  OKPY’KAIOIIUX JIFOACH; OOOCHOBBIBATH H  COONIOAATH  MEpPHI
npo@uIIakTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBuiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BbIYAMHBIX
CUTyallUsIX TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHBIE OTKPHITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y O0YUYaIOIIUXCS MHTEIIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JOrHuei
OMOJIOTMYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1a4, MOACIMPOBAHUS OMOJOTHUYECKUX
00BEKTOB U MPOLIECCOB;



BOCITUTaHNE y 00YYaIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (HOPMUPOBAHHUE IKOJIOTHUYECKOH,
TCHETUYECKOM TPaMOTHOCTH, OOIEHd KyJbTypbl TIOBEICHUS B MPHUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OO0y4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUM (COOMIOACHUE MPAaBHJI TIOBEIEHUS B TMPUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orocdeprl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U 3/10POBbSA
OKpYXXarolmux Jrojed  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieyeHue O€30MaCHOCTU KU3BHENEATEILHOCTH B YPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM  JUIsl  OCO3HAHHOTO  BbIOOpa  0OyYarolUMHUCH
WHIUBUTy AIbHON oOpazoBarenbHON TPAEKTOPHH, CHocoOCTBYIOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECICHNI0, B COOTBETCTBUH C
WHIUBUTy AIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO011ee YnCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMU Ha YriayOJeHHOM
YPOBHE CpeIHETo 001mero oopasosanus, cocrtabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezielo).

OT6op opraHu3arMoHHBIX (HOPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISIETCS ¢ y4ETOM CHENM(PHUKU €ro CoAepKaHWsS W HANpaBICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHHM3AIMsIX CPETHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIIOBUEM MPU 00yYEHUU OMOJIOTUU HA YIITyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padoT. Takxke ydactue
0Oydaromuxcs B BBITIOJHEHUH MPOEKTHBIX W y4eOHO-UCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPEIENAeTCSs Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPKAHUE OBYYEHUSA
10 KITACC

CopnepkaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopust pa3BUTHs
Ouosiornu.  buojornueckue HAyKd W HU3y4daeMmble ~HUMHU  IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OMoOJOruK B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJOTHMU B
MIPAKTUYECKOM JEATCIIBHOCTA 4YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykammu», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTh M IE€JIOCTHOCTb,
CIOXHOCTb M YIIOPSAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3aldy KUBBIX CHUCTEM: MOJICKYJSIPHBINA, KJICTOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(buoreoneHoTuyeckuit), Ouochepusniii. Ilporecchl, TpoUCXOIANIME B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINHU.

N3ydenune XuBBIX cucTeM. Meroasl Ouosiorndeckor Hayku. HalmromeHwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. [ lonarue o 3aBUCUMON U
He3aBUCUMOM TmiepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lonsitie BBIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ysbratoB. [lpuunMHBI WCKaXEHUsA PE3YyJbTATOB JKcnepuMeHTta. [loHsAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa MKUBOM MaTepum», «YPOBHU OpraHU3alUHd KUBOU
npupoas», «CTpoeHHE MKUBOTHOM KIETKH», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON TIPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE  JJIsi  TPOBEICHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB TpH
W3YUYCHHUH JKUBBIX CUCTEMY.

Tema 3. buoJsiorust KiieTku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [LIBaHH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METOI MEUYEHBIX aTOMOB, AU(PepeHInanbHOE
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposannvix
K1emoK. DIEKTpOHHasT MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHUKPOCKOI, «DIEKTPOHHBI MUKPOCKOID,
«Hcropus pa3BUTHSA METOLO0B MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, aubdepeHIranTsHoe EeHTPUGYyTUPOBaHNE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTHe B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyyisiiuu. MuHepanbHble BEIIecTBa KJIETKH, UX OHOIoruyeckas
posb. Posib KATHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckne BelIEeCTBA KIETKUA. buosiormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, NenTHIHAas CBS3b. BTopuuHas, TpeTHUYHas, 4YeTBEPTHYHAs
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonorunueckue GpyHkunu 6eakoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PUBUKO-XUMHUYECKHE CBOMCTBA  YIJICBOJIOB.
buonorndeckue pyHKIUH YTI€BOAOB.

Jlununpl. M'mapodunbpHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUIOB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotbl. JJHK u PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupanb. Mectonaxoxaenue u ouosiornueckue pynknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekysel AT®. Makpospruueckue cBsizu B mosiekyle ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
kietke. /Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrtpykrypHas Ouoiorus: OMOXUMHUYECKHE U OMOPU3UUYECKUE UCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuUOMOJEKyd. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnvromepHulll ousaiin u
OpeanuyecKull cunme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMmoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «llepuoguueckass TaOMuIIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKyJbl BOJb», «BemecrBa B coctaBe opranu3MoBy», «CTpoeHUe
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYJI
yrieBoaoBy», «CTpoeHre MOoJIeKyd JUnuaoBy», «HyKIeMHOBbIE KHUCIOTBHIY,
«Crtpoenne Momnekybsl ATOy.

O6opynoBaHue: XMMUYECKasl MOCyAa U 000pyA0BaHHE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJICTKH

Tumnbel KIETOK: JyKapuoTHYecKas U Tmpokapuotuueckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00PA30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIeCKOi KIeTKu. KneTouHas creHka OakTepuii U apXxei.
Oco0OeHHOCTH CTpOEHHUs] TEeTepoTPO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKApUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riazmanemMma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHnbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUecKylo MeMOpaHy: MacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUYHBIA W BTOPUYHBIH
aKTUBHBIK TpaHcropT). Ilomynponuniaemocts MeMOpanbl. PabGorta Harpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHOW CTEHKU PACTEHHM, IprOOB.

Hurtomna3ma. [{uto3one. Llutockener. [IBrmxeHne nuroriasMbl. Opranonasl
kieTkd. OnHoMeMOpaHHbIE OpraHOMIbl KIETKU: SHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenusi 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHIOIUIA3MATHYECKUI
petukynyM. CekperopHas QpyHkuus anmapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyonu pacturesbHbIX KieToK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIIMW MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbIE  IUIACTUABI  (POTOCHUHTE3UPYIOUIMX  3YKapHOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmoi. MBbIIEUHbIE  KIIETKH.
Axmunosvle KOMNOHeHmbl HeMblueunblx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiamMeHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6omouka sipa, XPOMATHH, KapHOILJIa3Ma, SIIPBIINIKH, UX CTPOCHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — TUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumose. Aoepmbiil
Mparcnopm.

Knerounsle BkiatoueHuss. CpaBHUTENbHAS XapPAKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHUECKOW KIeTKN», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKApHUOTUIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «M3ydyeHue CTpOEHUS] KJIETOK Pa3IUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnasi padora «lccnegoBaHue IJI1a3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHUS  IUTOILIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUTISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obecnedeHue KieTku: mnpeBpauieHue ATO B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTtain3aTtopoB. bemku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcuceHHblll pomocunmes y oaxkmepuii. Ceemocodouparoujue
nueMeHmvl U NUCMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIIacToB B MpoLecce
dorocunTeza. CetoBast u TeMHOBas dasbl. Pomoodvixanue, Cs., Cs. u CAM-munuv
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nudnbix (HakTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEMOCHHTES. Pa3noo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuH, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OposkeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OPTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouosorndeckoro okucieHus. [{uknmnueckue peakmun. OKUCIUTETHHOE
dbochopunupoBanue. Ouepeus memoOpaHnoz2o epaduenma npomouos. Cunmes



ATD: paboma npomonnou ATD-cunmaszwl. llpemMyliecTBa a’poOOHOTO IMyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpetsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoTOCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYJAOBAaHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass  padora «l/3ydyeHHWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl UK KaTajla3bl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOIO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanu3anms HacneacTBeHHOW mHGopManuu. [ eHeTnuecKuit
KOH, €ro cBoucTBa. TpaHckpunuus — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanme amuHOKuCHOT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MPOKApUOT U IYKApUOT. Perynsiius akTUBHOCTUM T€HOB y IpokapuoT. ['mmotesa
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCHpeccut 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuns 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O00IUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupychHbie 3a0oneBaHusi yenoBeka, KMBOTHBIX, pacteHui. CITN], COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexnonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6erkos. Cnocobwvt 0ocmasku 1eKkapcma.



JleMoHCTpanun

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

Tabmuubr u cxembl: «buocunTes O6enkay, «I'eHeTHyeckuit Kom», «BuUpyco»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJEII BUPYCA».

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza u MuTo3.
Oco0OeHHOCTH TpolleccoB, MpoTeKaImux B uHTepdasze. [loaroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHUECKUH ) epuoibl UHTEpGa3bl.

Martpuunbiii cunre3 JJHK — perumkanwmsa. [Ipuanuner permmkanuun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbIl  HAOOpel  XpoMmocoM. ['oMonormunsie xpomocombl. [lonoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguy MHUTO3a MU TPOUCXOIAIINE B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perynamuss mutoTrdeckoro umkia kieTtku. [Iporpammupyemast kiaeroyHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
K1emKay — ououHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JleMmoHCcTpauumn

Tabmuipl u cxeMbl: <«OKU3HEHHBIN IUKI KIETKW», «Mwuto3y», «CTpoeHue
xpomocom», «Permukanusa JTHK.

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIIIKa JTyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

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

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOEHUS W  IKU3HENEATCIHHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKICTOYHBbIC TPHUOBI, OJHOKJIETOUYHKIC
BOJOPOCIH, APpYyrue NpoTUCTh. KOoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTEM MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: oOpa3oBaTebHas,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckasd. OCOOEHHOCTH CTpOEHUS,
(GyHKIUI U pacoOkKEHUs TKAaHEN B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: ANUTEIWAJIbHAs,
COCMHUTENbHAs, MblleyHas, HepBHas. OcoOEHHOCTH CTpOCHHS, (QYHKIUH U
pAacIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeloBeKa. DyHKIMHA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIi M BHYTpeHHHU cKeneT. CTtpoeHune u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OoUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBI M HACTHM. JIBM)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI,  YIVIEKHCIOIO Trasa W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKMBOTHBIX. BHyTpumnosioctHoe u
BHYTPUKIIETOYHOE NUIIeBapeHUe. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuit. J{prxanue sxkuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTkU. KoxxHoe apixanue. JlpIxaTtenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4esioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpallieHHs. IDBOJIIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOH CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJsiums.

Beigenenue y opraHu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHM3Mbl pabOThl OPTraHOB BBIJACICHUS.
CBs13b TOJIOCTH TeNAa C KPOBEHOCHOM M BBIJIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHU3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CrHopbl
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kytukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Oosne3Hedl. UMmyHHas cucteMa uyenoBeka. KiieTouHbIl u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduuecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro uMmyHutera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ peryisiquss |y OpraHu3MoB. Pasgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTb U peryisiuus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHas cucreMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Pediexc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymMopanbpHast peryisiuus W 3HAOKPUHHAs CHCTEMa MUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBI. JIeHCTBME TOPMOHOB.
B3auMoCBsA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuuel u cxembl: «OIHOKJIETOUHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepumn», «lIpocrermme», «Opranbl IBETKOBBIX PACTCHUN,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembr»y, «CTpoeHue cTeOIs»,
«CTpoeHue NHCTOBOM IUIACTHHKW», «TKaHM MKUBOTHBIX», «CKEIET 4eloBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MpIlIeyHass ~ CHCTEMay,
«BpigenurenbHas cUCTEMay, «DHIAOKPHUHHAs cucTeMa», «CTpOCHHE MBIIIIIbI,
«mmynurer»,  «KuiieuynomonoctHeie»y, «CxeMa  NUTaHUS  PACTECHUN»,

«KpoBeHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THUIPBD»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepms», «HepBHas
cucrema pboid», «HepBHas cucrema garymkm», «HepBHas — cucrema
npecmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonuTamuxy», «HepBHas cucrema uenoBekay, «Pedexcy.



ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPONPENApPaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXHX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
00OpyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIIHOTO MUTAHUS PACTCHUH,
pacieruieHns Kpaxmana U OeNKoB 1o AedcTBrUeM (epMEeHTOB, 000pya0BaHUE AJIs
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXATENbHBIX JTBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydueHue TKaHEe paCTCHUIN.

JlabGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi padora «/3ydueHrue opraHoB IIBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPraHM3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBAaHUE.

[TomoBoe pa3zmuHoxkeHue. I[lonoBele kieTku, wiM rametsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbIci
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y »kuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocOOBI
OIUIOIOTBOPEHMS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOULL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJICKONUTAOUINX. 3apOJABIIIECBbIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknazka IUTaHa CTPOEHHMS JKMBOTHOTO KakK  pPe3ylbTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusHue Ha 5MOpHOHANBHOE pPAa3BUTHE PaA3IMYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOEe 3HAYEHHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHHUE B Npupoje. Tumbsl pocra KUBOTHBIX. DaKTOPBI
PETYISIUN POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHue u paszButue pacreHuil. 'amerodut m cmopodur. Meiio3 B
JKU3HEHHOM IuKIe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['amertorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLINA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHOX)eHuEe TUApbD, «Menosy, «XpoMocoMmbdy, «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HEenpsAMoe pasButhe», «Pa3zBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkn», «JIBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJOJIbHBIX U JIBYJIOJIbHBIX pacTeHUN», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbD, <«OKWM3HEHHBIM UHMKIT MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KM3HEHHBIN LIMKIT COCHBDY.

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

JlaGopaTopHas padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrplsiBIcHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIINX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HACJIEACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0oT€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. BaBunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUSI U CUMBOJIbL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCHBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUAOJOTUYECKHUMA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIIUBAHMS.

Jlabopatopuasi paGora «Jlpozoduna Kak OOBEKT T€HETHUUYECKHX

VICCJIEIOBAHNIY.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3us THOPUIOB MEePBOTO MokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

Ananmsupytomee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIIEIOBAHMS.
Pacmierienre npu3HAaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILIMBAHUSL.

CueruieHHOEe HacieaoBaHue npusHakoB. Pabotrel T. Moprana. CuemieHHoe
HACJIEJOBAHUE T'E€HOB, HAPYIICHHE CLEIUICHUS MEXIAYy TIe€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEIEHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbpIi M reTeporaMmeTHbld 1oji. [ eHernueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoAencTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [Tomumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHs PACTEHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3MOIOTMYECKUX TMPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHEeTHYecKrne acheKThbl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiilt 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3aKkoH
Mengens», «AHanusupymollee CKpelmuBaHuey, «HemomHoe noOMUHUpPOBaHHEY,
«CrenyieHHOEe HAcleOBaHWE MPHU3HAKOB y Apo3odumiby, «['eHeTuka momay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpHUJIOB TIEPBOTO TOKOJCHUS M pPacHICIUVICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTPAllMM 3aKOHA HE3aBHCUMOTO HACJIECIOBAHUA IIPU3HAKOB, MOJEIb IS
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUS IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IlpakTnueckass padora «M3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydeHue  pe3yNbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHU Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYMBOCTh TpU3HAKOB. KauecTBEHHbIC M KOJMYECTBEHHBIC MPU3HAKU. BUb
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Moaudukanuonnass U3MeHYMBOCTh. Ponb  cpeast B (opMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuarnmonHas kpuBasi (B. HMoranncen). CpoiicTBa MOau(MUKAIIMOHHON
W3MEHYMBOCTH.

['eHoTHNIMUYECKass N3MEHUMBOCTh. CBOMCTBA T€HOTUINYECKONM N3MEHUYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUH
TCHETUYECKOr0 pa3Hoo0pa3us B Mmpejiesiax OTHOr0 BUIA.

MyTanmonHass M3MEHYMBOCTh. BuHIbI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHIAYUUPOBAHHBICE MyTalud. SaepHble U
HUTOIUIa3MaTuYeckue mMyTtanuu. CoMaTHYeCKUe M TOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHoM u3MenunBoct (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, POJb  INUSCHEMUYECKUX (Hakmopos 8
HAC1e008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basunos.

Tabmuet u cxeMbl: «Buasl  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOnHaTHBHAs W3MECHYHUBOCTEY, «Meiio3,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buapl myTammii.



O6opynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacTCHHH,
pucyHku (dpotorpaduu) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlabGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. llocTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytarmuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHas IporpaMMa HMCCIEAOBaHUS T€HOMa
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJTM3HEIIOBEIH, IIMTOr¢HETUYECKU, MOMYJISILIUMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE TrE€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOILBIO
[TI[P-ananu3a. HacnenctBeHHbie 3a0051eBaHus YelloBeKa. | eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTuueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBbBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpY»Katolen cpesnl. ['eneTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUSIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeToabl U3yUYeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a001€BaHUs YEIOBEKay.

IHpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanuss W CEJCKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALIUHU.
VYuenne H. WM. BaBunmoBa o IleHTpax MNpoOUCXOXIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTe€HUil. Poib celekuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
)kuBOTHbIX. CopT, mopoaa, ImTaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKyccTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUY AJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINU. HUcnbiTanue
MpPOU3BOAMTENICH MO TOTOMCTBY. OTOOp 1O TEHOTHIY C TOMOIIBIO OIICHKU
¢dbeHoTuna NoTOMCTBa 1 OTOOP IO TeHOTHUITy ¢ momotIbio aHanmm3a JJHK.

HcKycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ ~ CEJIEKUMOHHOW  padoThI.
PaninanimoHHbI 1 XUMHAYECKUI MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTyPHBIX



¢opm opranusmoB. Mcnonb30BaHHE TEHOMHOTO PENAKTUPOBAHHMS U METOJOB
pexomOunanTHbIX JJHK 1151 momydyenns ucxoqHoro Marepuana ajsi CEJIEKIHH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTpuBugoBas ruOpUaAU3aIHs.
bnuskopoAcTBEHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, Wid ayTopuauHr. ['erepo3uc u ero npuyuHbl. Mcnonb3zoBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DeBonoYUs».

CoxpaHeHre ¥ U3yYEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEN I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHemuUYeCKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax VIYHUeHUs. CYuecmayiomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoetl U nepcneKmueHbiX MmexHoI02UlI.

JleMoHCTpauun

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

Tabnuibl u cxembl: «LleHTPBI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PSIJIOB B HACJIEACTBEHHOW M3MEHUYMBOCTH,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTareHes3y.

JlabGopaTopHasi padora «/3yueHue copToB KyJbTYPHBIX PACTEHUI U MOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «lIpuBnBKa pacTeHuN.

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHIKEHHUS CEJIEKUHUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLMIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1aOOPATOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThl, MCHOJb3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaumonHas
OMOTEXHONOTHS:  XJIeOOMeueHue, TMOTyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuHre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nlaHre TEXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B MIPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounasa unxeHepusa. MeTonbl KyJlbTypbl KIETOK M TKaHEW PACTEHUU U
KUBOTHBIX. Kpuobanku. ComaTtudeckass TruOpuAu3alUsi W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiougoB B CEJIEKUUU pacTeHuild. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvszosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AULEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METO/A TpaHCIUIAHTALIMM SIEP KIIETOK.
Texnonozuu 0300po6IeHs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W Te€HHas HWHKEeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbix JJTHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudposas meauiuHa. [11P-
JUarHocTuka. MeTaOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omouwmkenepus mnsg  pa3paOOTKU
(byHAaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJOIMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOT0 OMONPHUHTUHIA U cKapQoiauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreuyeHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneidr OPBU, ycTaHOBiEHHE MOJNEKYJSPHBIX MEXaHU3MOB
dbynkunonupoanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JeMmoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KiieTouHas nHxkeHepus», «I'eHHass HHXKEHepus».

JlaGopaTopHasi padora «l/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «buoTexHonoruss — BaKHEWINas MPOU3BOIAUTENbHAS —CHUia
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLUHOHHBIX NpeICTABJICHUN B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb 1 Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1IMe cuitbl 3BOJIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiienne cunternueckorr Tteopuu dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouosiorusa. 3HayeHUe
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpauA

[Toptpetsl: Apuctotens, K. JIunnent, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosne, Y. apsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoit mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymecTtBoBaHue», «llopoasl romy6eit», «MHorooOpaszue KyJIbTypHBIX (opm
KarycThl», «[lopopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI JABMXKYIIMX CHUJI 3BOJIIOLUIY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHID.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynAuus Kak 3jeMEHTapHas eIUHHIA 3BOJOLMH. COBpEMEHHbBIE METOMbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssinuid. V3meHeHue
reHo()oH/a TOMYJSLIMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIOLMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homyssinusx. O@dext
ocHOBaTend. JIggexm oOymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexkma Opeticha cenog 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyssIoui:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbiii orbop — HampaBasionmii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMWA, CTAOWIM3UPYIOIIMNA,  pa3pbIBAIOIIMMA
(mm3pyntuBHbIi). [lonoBoit oTOOp. BO3HHMKHOBEHHE W HBONIOLUS COLMAIBLHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLUH.
Bo3HukHOBeHHE  MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3MoB: Mop(]ogoruyeckue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CcTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOIIOIMH. M3omsamus — xirodeBod ¢akTtop BuaooOpazoBanus. Iyt u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3anus,
rubpuanzaiys). JJIMTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (GOPMUPOBAHUS OUOTOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONIMOHHONM OHOJOTMM B pa3padOTKE Hay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOSBOIIOIMUS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpaMuA

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

Tabmuubl u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUS 3aKoHa Xapau—BaiinOepray, «/IBumxyiue
CWJIbl ABOJIIOLUNY, «DKOJIOrMYEcKass M30JsUUs MONYJIAIHMA ceBaHCKOU (openny,
«l'eorpaduueckass M30JAIUS  JTUCTBEHHUIIBI CHUOUPCKOM W JIMCTBEHHHUIIBI
naypcKoiy, «llomymaroHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro 0TO0pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«anycTpuanbablii MenaHnu3m», «JKuBble Hckomaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenynpexnaromas OKpacka YKUBOTHBIX),
«®uznonoruueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupojie», «Crnocobrsl BugooOpazoBaHus», «l'eorpaduyueckoe BUA000pa3oBaHuE
TPEX BUJAOB JAHIBIIICH», «IKOJOTMUYECKOE BHUIA000pa30BaHUE BUIOB CHHUILY,
«ITomumnouasl pacteHuit», «KamycrHo-peneunsiii ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJU3KUX BHUIOB, 0OpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BplsiBIeHHEe W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUI.

JlaGopaTopnasi  pabora  «lIpucmocoOneHuss  OpraHu3smMOB M HUX
OTHOCHUTEJbHAs 1[EJIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHE BHIOB 10 MOP(}OJIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

MeTonbl  M3ydeHHS MaKpOlIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyueHus: HBomoruu. Ilepexonnbie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIIOpHl U
dbayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emmn. Bumpl-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKIE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PynuMentapubsle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTall{ U SBOJIIOIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyui.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLUY.

JleMoHCTpauumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkelb.

Tabmuubl 1 cxembl: «DUIOreHETHUECKUN PsIl JIOMIAIN», « APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedansy»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HB 3emum», «Jlpei) KOHTHHEHTOBY,
«Pemuktel»y, «HawanbHble CcTaguu SMOPUOHAIBHOTO PAa3BUTHS TMMO3BOHOYHBIX
JKUBOTHBIX», «l['OMOJIOTMYUHBIE W aHAJNOTUYHBIE OpraHbl», «PyJaUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIeHUS 3BOJIIOLUNY, «O01111e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJSKM HMCKOIMAEMbIX OCTAaTKOB
OpPTraHW3MOB, MYJISI’KU TOMOJIOTUUHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeacTaBlI€HUs O 3apOKICHUU JKU3HU (KPEAMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHU )KU3HU U €€ onpoBepxkeHue onsitaMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >xu3Hu U aCTPOOHOIIOTHS.

OcHOBHEIE ATaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannueckux. Ombir C. Mummepa u I'. IOpm.
OOpazoBanue monuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapuna, TMoTe3a nepBuYHOro OyaboHa JIk. XomnaeitHa, TeHeTUYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hcropuss 3emuin M Meroabl €€ wu3zydeHHs. lVIcKomaemble OpPraHHMYECKHUe
octaTkd. ['eoxpoHomoruss u e€ wMeroapl. OTHOcUTENbHass © aOCOIIOTHAsS
reoXpoHOoJorus. I'eoXxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHble 3Tambl OpraHW4YecKOW HBOJMOUMU. [lOABICEHHE W 3BOJIFOLHS
MEPBBIX KIETOK. DBOJIIONHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOUOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIINX pacTeHui. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMHU cymu. CeMeHHble pacTeHus. [IponcXoaeHrne NIBETKOBBIX
paCcTCHUM.

OCHOBHBIE€ ATalbl ABOJIONHUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOIUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. IIporcxoxaeHrne MIEKONUTAIOUMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIIO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO »paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaiHOo30i. OOmas xapakTepuUCTHKa KJIMMara U
reoJIOrn4eckux TmporeccoB. llosiBieHre U pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycliOBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MpOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIN SKOJOTHMUECKUN KPHU3UC, €T0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsi: @. Penu, JI. Cnamnanuany, JI. Ilactep, . . Meunukos, A. U.
Omapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKJeHUsl Xu3Hm», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl ~ HEOpPraHWYEeCKOoW  H3Bostouun», «l'eoxpoHonormyeckas  mIKaiay,
«HadanpHble 3Tarbl OPraHUYECKO IBOIONUNY», «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumobuorenesa», «Cucrema xuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOJOPOCINY,
«MHorokeTounsie  Boaopociam», «Mxwuy», «llamoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHUui», «(Cxema pa3BUTUA KUBOTHOIO
mMupa», «Apomop¢do3bl KUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHbiey,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecsy», «lItuusyy, «Muekonuratromue», «Pa3Buthe Xu3HHM B
apXeucKou spe», «Pa3BuTHE )KU3HU B MPOTEPO3ZOUCKON Ipey, «PasButue xu3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repbapuyd pacTeHU pa3IMYHBIX OT/AENIOB, KOJUIEKIIUH
HAaCEKOMBIX, BIIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl U 3BEpew,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sa0oparopHas padora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3y4eHu0 abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NepBUYHON aTMochepey.

JlabopatopHass padora «/I3ydyeHHe M OINHCAaHHE MCKOMAEMBIX OCTaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «3ydyeHre oCOOEHHOCTEM CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4eJIOBEKa. Penmnrunosnsie
B033peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZICTBO 4en0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIOBEKA € JKMBOTHBIMU:  CPaBHMUTENIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31010r0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((akTopbl) aHTPONOreHe3a: OMOIOrHYecKre, COllUalbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUAIIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHuMe 4YeloBEKOOOpa3HbIe O0E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITUE TPEIKH YeT0OBEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JoJel. YeloBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUHN TpyJa. YenoBeK NpsIMOXOMALINN U MEPBBIA BBIXOJ JIOJIEH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuil — 0oOmME  MPENIoK
HEaHIEPTAJIbCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOI0. YeloBeK HEaHAEePTAIbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4YEJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TanmeoreHeTrka 1 NajneoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4elloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISIUSIX
yenoBeka. MyTannoHHBIH Tporecc ¥ noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(pQGeKT oCHOBATENs» B MOMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bosbiume pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajOo-HErpoujHas  (PKBATOpUAlIbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacus3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSIM OKpYXKalolehd Cpeabl.
Bnusnue reorpadguueckoil cpeapl U Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuviinHapabple  MeTonbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUU.  OBOJIOLMOHHAS  AHTPOINOJIOTHS U MAaJI€OaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabnuibl u cxembl: «MeTOoIbI aHTPOTOJIOTUNY, «[ 0JOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsSHBD), «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIIME CUJIBI AHTPONIOTEHE3a», « IBOJTIOLUOHHOE
JIPEBO  4YENOBEKa», «ABcTpaionutTek», «YenoBek ymensiit», «YenoBek
NPSIMOXOIAIINI, «JleHncoBckuil yenoBek» «Heanaepranbiupbn»y, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOJTIOLNH YEJIOBEKa», «Packl UeioBeKkay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJbTYpbl TpPEAKOB 4YeloBeKa, penpoaykuumu (Qororpadum) KapTuH C
MUQOJIOTHYECKUMU U OHOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeloBeKa M 4epena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YeIOBEKa.

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEH CTpOEHHUS CKeJeTa
YeJIOBEKa, CBS3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJal TNl YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amaun
sK0oJ0THH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metonsl sxonoruu. IloneBbie HaOmoneHUs. DKCIEPUMEHTHI B JKOJIOTHU:
npupojHble W JabopartopHble. MoJaenupoBaHUE B IKOJOTUH. MOHHUTOPHHT
OKpY>KaloIIEl Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUW i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYpPBbI U 3KOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, H. A. Cesepiios, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroasl 3Kkonoruny, «Cxema
MOHUTOPHUHIA OKPYXAIOLIEN CPEIbD».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX naenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIornueckux ¢akropos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuil axrtop. JleicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTEeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CUTHAJIbHas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorudyeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHusMbl. [oMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojorumdeckuit (axrtop. Ilpucmocobrnenuss pacteHuil K
noJIIepKaHuI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rlyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHbBIE H
roJu4YHble PUTMBL. [IpHCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBHUM KU3HU.

XKuznennole Qopmbl opranusmoB. [lonste o JKu3HEHHON (opme.
XKuznennsle POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reoOUOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pasa KU3HH.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aWUMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUSI.

JleMoHCTpaIUK

Tabmuupbl u cxembl: «IDkonorudyeckue @akrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeniIoKkpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bHONOrHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«JKOCHCTEMA MIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHus, «XuiHuuecTBo», «llapasutuzm», «KonkypeHuus», «CumMOuo3y,
«KommeHncanuzmy.

O6opynoBanue: repbdapuu pacTeHUW U >KUBOTHBIX, MPHUCIOCOOJIEHHBIX K
BIUSHUIO PA3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, Uydesa MTHIl U 3Bepel, repbapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduTaM, kcepodutam, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repObapuv M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAlONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KU3HM, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTUYECKUX B3aUMOCHCTBUSIX.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIEHUNH OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTECHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U NMOIYJIAMH

OKOJIOTUYECKHE  XapaKTepUCTUKU  TOIYJISLHH. [Monmynsimua  Kak
Oononornyeckas cucrema. Poins HEOTHOPOAHOCTH Cpenbl, GU3NIECKUX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiquid. (OCHOBHBIE TOKA3aTENW MOMYJISALUU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pDaCTHAas M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTh, MUTPALIHSL.

DkoJsioruyeckas CTpykrypa nomyiasiuuud. OleHKa YUCIECHHOCTU TOIMYJISIIHHN.
JIlnvHaMUKa MOMyJIIUMUA U €€ PeryJisiiua. bUoTHYecKuil MOTEHIMAT TMOMYJISLHH.
MoaenupoBaHue TMHAMHUKHA TOMYJISIUKA. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUAH.
KpuBble BbDKMBaHUSA. Perynsnus YUCICHHOCTH TMOMYJIANHA: poJib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIEe BHaa. MectooOuTanne. MHoroMmepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOIOrMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX KU3HEHHBIC
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJCHUSI W MUrpaluid >KUBOTHBIX. buosornueckue
WHBa3UM YyKEPOJIHBIX BUJOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  MHUpPaMHJIbI
nonysanun», «CKOpPOCTh  3acCEleHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndecko Humu [Jx. Y. XaTaunconay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJICKIIMU YKUBOTHBIX.

JlaGopaTtopnasi pabora  «IlpucmocoOneHuss ceMsH  pacTeHHUH K
PacCeNICHUIO».

Tema 9. Ikos0rust co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OopraHu3Mamu B OUOIIEHO3E.

OkocucrtemMa kak oTkpbiTasi cucrema (A. JIx. TeHcnu). OyHKIHOHAJIBHbBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKHU
skocucTeM. [1ouBbl U Wbl B 3kocucTemMax. KpyroBopor BeecTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelaud  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YU CEN, OMOMAaCChl U SHEPTHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. KnmmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopetl U
oxeanos. Ixocucmemvl myHOp, 1€eco8, cmeneu, nyCcmoltb.

AHTPOTIOTEHHBIE HIKOCUCTEMBI. ATPOIKOCHUCTEMA. ATpPOIECHO3. Pazmuums
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbiopa u ¢ayna. CuHaHTpomm3alus TOPOACKOW QayHbl. buomornueckoe u
X035MCTBEHHOE 3HAUECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpgekma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOBanuu 3Kkocucmem. IIepeHOC PHEPTHUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISLUN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIMA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUl PA3HbIX Mmunos Ha
CcyOOpeaHUu3MeHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHO8bl  IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  8030€UCmBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptper: A. JIx. Tencnu.
Tabmuubr u  cxembl:  «CTpykrypa  OuoneHo3a»,  «IKOCUCTEMA

HIMPOKOJUCTBEHHOTO Jiecay, «DKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipyninbl OPraHu3MOB B 3KocHcTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKonoruyeckas mupaMmusia OMOMacChly), «IDKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O06pazoBanue 6onoTay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOce
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPrUu B arpoueHoser, «[Ipumepsl ypOosKkocucTemy.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, UydeJia MTHIL |
3Bepeit, repObapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03K0CUCTEMBD».

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YICHUCTOHOTHX B PA3HBIX SKOCUCTEMAX).

IKCKYpcHs «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsiK,
€IbHUK, Ha CYXOJ0JIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha MoJjie WIM B TEIUIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmemmanerapHas o0osiouka 3eMIIM, TN CYIIECTBYET WU
CyllleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npejacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. Ob6aactu 6mochepsr u e€ coctas. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOCheEphl Kak
rio6abHON 3K0cUCcTeMBbL. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh SIBIEHUN
B Omocdepe.

3onanbHOCTh Ouochepnl. [lonsatue o Ouome. OCHOBHBIE OUOMBI CYIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiuMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpyktypa 1 QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUI.

JleMmoHcTpanuu

[Toptpetsl: B. U. Bepnanackuii, 9. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yriepoga B mpupose», «KpyroBopoT Kuciopojga B TPHUPOJIE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymmny, «Kiaumatuueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemannsiii gec», «IILIMpoKkoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuii gecy.

OO6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OLIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBL. Bo3gelcTBue ueloBeka Ha
ouocdepy. 3arpsizHeHue BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBbHBIA M KUBOTHBIA Mup. OxpaHa
pPacCTUTEIILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBI.
Kpacasie xHuru. Oco0o oxpansemblie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIC TPUHIUIIBI YCTONYMBOTO PA3BUTHUSI UYEJTOBEYECTBA U IMPUPOJBI.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMYyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U Ikocucmem. OcHoBvl



IKopeadburumayuy dKocucmem u cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvlx 3KOCUCEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arps3HEHHe
ruapocdepbl», «3arpsisHeHue 1ouBb», «llapHukoBbit  3dhPext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY», «MOeIu yIPaBIIEMOr0 MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWUW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHKME OOYYArONUMHUCS POCCUHUCKON
IPaKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN Pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NPagoOCO3HAHUS  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MTPOTPAMMBbI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW ¥ BOCIUTATEIHHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMUA, HICTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, MATPUOTHU3MA H
YBOKEHUS K 3aKOHY U IMPaBONOPAJNIKY, YEIIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHONIICHHWS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULUsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3yabTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE XU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTHA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpakaIaHCKOro BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U O0OS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOCEKTOB, PEIICHWN y4EeOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHUEM,;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MAMSTHUKAM IIPUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHUs 3HA4YCHHUs] OWOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IyXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIATAHMSI:

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

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



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GPOPMHUPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOI0 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE LEHHOCTH MNPAaBUJI HWHIMBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro0 MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN W HENPUATUS BPEAHBIX NPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHaTbHON JesTeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O U C€aMOOOpa30OBaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KYJbTYpbl: TNPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA IS
OKPY’KArOIIEN CPEIbI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TMpU PEIICeHWH MpodJieM, CBA3AHHBIX C palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHIIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE HENPUIATUE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaAKOIIEH
IPUPOJTHON cpefie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTHYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, YMEHUs
PYKOBOJICTBOBAaTbCSl UMM B ITO3HABATEJIbHOM, KOMMYHHKAaTUBHOM M COIIMAIbHON
IIPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM IEATEIBHOCTH YKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU U OOIIECTBEHHOH MPaKTUKW, OCHOBAHHOI'O Ha JUAJIOre
KyJbTYp, CHOCOOCTBYIOILLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIOAbMHU U TIO3HAHUS MUPA;

MOHMMaHWe chneru@UuKd OHOJIOTMM KaK HayKd, OCO3HaHus €€ poju B
(GOpMHUPOBAHNUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs TPUPOAHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW UMBHIIM3AIUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pEecypcHble  MNpPOOJEMBl  pa3BUTHS
YEJI0BEUECTBA, MOMCKA MyTel BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUHM B LEJIIX
MOBBIIICHUS OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpPYyEMO
IpU U3y4EHUH OUOJIOTUY;

NOHUMAHUE CYLUIHOCTH METOJOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOIIEr0 MUpa U MPOUCXOIAIIMX B HEM H3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKIIIOUEHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJy4YEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYAIIMSIX;

OCO3HAHHWE LIEHHOCTU HAYYHOM JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
IIPOEKTHYIO U HCCIIEOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY MOJYYEHHIO HOBBIX 3HaHWM MO OWOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU NTOTPEOHOCTAMMU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMceTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HII/IXCSI
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6IH€HayLIHI>IC IMOHATHA, OTPAXKAKOIINC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBLIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpHUA,
HCCICOAOBAHUC, HaGHIO,Z[eHI/IC, N3MCPCHUC, OKCIICPUMCHT )41 z:pyrI/Ie);
YHUBCPCAJIbHBIC y‘IG6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIreynBaoIne (dbopmupoBaHue (yHKUIMOHATBHOU
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCITIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble yuyeOHbIE JIEHCTBUSA B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILEero
oOpasoBaHust y oOywatomierocss OyayT cQOpMHUpPOBaHbl IO3HABATEJIbHBIE
yHHUBEpCcaJbHble yueOHbIE JEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE YUEOHBIC
NEUCTBUS, pEryJsITUBHbIE YHHUBEpCAlbHbIE Y4YEOHbIE JEWCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO3HABaTEJbHBIMH
NEeHUCTBUSIMM:

1) 6a30BbIe JJIOrHYECKHE el CTBUSI:

CaMOCTOATENBbHO  (OpMyJNHpPOBaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(aHaynn3a, CUHTE3a, CPAaBHEHMUSI, KiaccuduKauu, 0000IIeHHs ), paCKPbIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C MTOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 00bsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCyKIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS. B PacCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BBIBOJbI U 3aKIIIOUCHUS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPEICTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUYECKHX OOBEKTax, a



TAaKK€  NPOTUBOPEUMU  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI C YYETOM aHalu3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIEI0BATENBCKON U TPOESKTHOM JIESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PELICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETALHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE TP CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

(opMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANIM3UpOBaTh TIOJIYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANIPABICHHBIA TMMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHWA B MO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl U pEUICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOIMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHUKAX MH(OpMAINK (TeKCTe Y4eOHOTO
nocoOusi, HAyYHO-TIOMYJISIPHOM JUTeparype, OHOJOTHYECKUX CIOBapiAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3THYHBIX BUIOB U (HOPM MIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIUPOBATh 3alPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI Y4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KyJIbTYPy aKTUBHOTO MCIOJIB30BAaHUS PA3IHMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIM S3BIK B KayecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOPMYJIbI, ab0OpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMH  paclO3HAaBaHWS W 3aMATHl  WH)OpMaIH,
MH(GOPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmenme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JIMCKYCCUM TIO CYIIECTBY OOCYXKIaeMOil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJEHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA JPYTHX yYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIICHHS, MOHMMAaTh 3HAuYCHUE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HaAMEPEHUs IPYTUX JIIOJICH, IPOSBIIATh YBAKUTEIBHOE OTHOIIICHHE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS,;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUU OUOJIOTUYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN yIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH WU
KOOPJIWUHUPOBATh ACHUCTBUA MO €€ INOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pEe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa WU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUANA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHNe YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBIICHHUS TNPOOJIIEM U UX
pelIeHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTaHOBKM B CBOMX JCHCTBHUSAX M MOCTYNKAaxX IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHMpPOBaTH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIbHOCTH U JKU3HECHHBIX CUTYaLHsIX;

CaMOCTOATENILHO COCTABJISITH IUIAaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBAHHM, MCIOJb30BaTh MPUEMBI PEQIICKCUU I OLICHKH CUTYyalluu, BBIOOpa
BEPHOI'O PEILLICHHUS;

YMETh OLICHUBATb PUCKUM M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX [PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yJbTaThl OCBOCHMS COJEpKaHHMS Yy4eOHOro mMpeaMeTa
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOO€CleUYeHUE
npobuapHOro  0o0yueHus — oOydaronuxcss — Owojormu. OHH  BKJIIOYAIOT:
cneruuyeckue st OMOJIOTMH Hay4YHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETAIIMN U MPEeoOpa30BaHUIO 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJTYYECHUIO HOBBIX 3HAHUW U UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peabHBIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI MO
roJiaM U3y4eHusl.

[IpenMeTHBIC pe3yabTaThl OCBOCHUs ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMoOHAIBLHOTO
MPUPOJIOTIOIB30BAHUS, O BKJIAJE POCCUMUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIoruy;

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUMBOCTh, POCT U pPa3BUTHE), OMOJOTHYECKUE TEOPUHU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas TeOpus
HacnenctBeHHocT T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  PAcTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TMEPBOTO TOKOJICHHUS, PACIICIUICHUS, YHCTOThI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHnaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basuiosa), HNPUHLIHAIIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO IO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJII0/ICHNUE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYHUIECTBEHHBIEC MPU3HAKN: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKa, CTPOCHHUSI OPTraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
Pa3MHOXKEHHS,  HMHIMBUIYAJIBHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEHCTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
GYHKIIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB y pPAacCTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAME, MEXAYy CHUCTEMaMH OPraHoB M HMX (QYHKIHMSAMH, MEXIy STanaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABJIATh OTIUUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyII;

yMEHHE peniatb OMOJIOTUYECKUE 33Ja4H, BBISBISATH NPUUYMHHO-CIIEICTBEHHbIE
CBSI3M MEXAY UCCIIEyEMbIMU OMOJIOTMUECKUMH MTPOLIECCAaMU U SIBICHUSMH, JENIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJTYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHbIE M MpPaKTUYECKUe pabdOThl, COOMIOAThH
npaBuia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHE BBIIBUraTh THUIIOTE3bl, MPOBEPATh HMX 3SKCIEPUMEHTAIbHBIMU
cpenacTBamMu, (GOpMYyIUpPys Ielb WCCICIOBAHMS, aHAJIU3UPOBATH MOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEJCTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactu  OuosorMd ¥ MEAMIMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMNpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3JaHME TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayiueil mpodeccuoHambHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAWIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIBCKOTO XO3SIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAINPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Ipodeccun u
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEAHEro
po(eCCHOHATEHOTO U BBICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOeHUsI yueOHOoro mpeamera «buonorus» B 11
K1acce NOJIKHBI OTPaKATh:

cOpPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OUOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBHOTO
PUPOOTIOIH30BaHUs, U B (POPMUPOBAHUH IIEHHOCTHOIO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIMX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, 3KOCUCTeMa, Ouocdepa), OHOIOTrHUYECKUE TEOPUU
(aBomroniionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIMH), YICHHUS
(A. H. CesepiioBa — 0 myTsx U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapnu u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), npaBuna (munumyma [O. JlubOuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHME  BJQJCTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO  IO3HAHWA,
WCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIICTIOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKU aHTPOIIOTCHHBIX N3MEHEHU B IPUPO/IE;

YMEHHE BBIJICTSATh CYIICCTBEHHbIC TMIPU3HAKU: BHJOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOMIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O orOopa, aJIIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUI000pA30BaHUS, BIUSHUS ABMKYIIUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HaIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHaBJIMBaTh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JMBIDKYIIMME CHJIAaMUA aHTPOIIOT€HE3a, KOMITIOHEHTAMHU PA3JIMYHBIX YKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITh  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie 0OUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YyMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /IS JOKa3aTeIbCTBa POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEJIOBEUECKNX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT0o00pa3usi BHUIAOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UCTIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISBISTh IPUUNHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIb M TIPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M IpPaKTUYECKUE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, IMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIENO0BAaHUS, AHAIU3UPOBATH TMOJYyUYECHHbIE
pE3ynbTaThl U ICNIaTh BEIBOMBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATH  MOJYYEHHBbIE  PE3yJbTaTbl HAa  YYEHUYECKHX
KOH(DepeHusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHNHN JKU3HH, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaOoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
NESATEILHOCTH B 00JIACTH OMOJIOTUH, SKOJIOTUU, TPUPOIOTIONB30BAHMS, MEAUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBINIUICHHOCTH, YTJIYOJIATh TIO3HABATEIbHBI HMHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccMd U MPOAOHKCHHE
OMOIOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanvecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposrbie)
Ne o/ Kontpoabnbie  IIpakTHueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 buonorus kak Hayka
2 JKuBble cucTeMbl U UX U3yUYEHUE
3 buonorus knerku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10 1
5 Ctpoenue u GyHKIMH KIETKH 8
6 OOMeH BellecTB U MpeBpallleHue SHEPTUH B 9 1
KJIETKE
7 HacnencrBennas nndopmarus u 9 05
peanu3anus e€ B KJIeTKe
JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrKa — HayKa O HACJICICTBEHHOCTH U ) 05
W3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'enernka uenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BuoTexHonorus u cuHTeTUYECKast OMOJIOTHS 4
17 KoHnTtponbHas padota 1 1




OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 2 13
11 KJIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM ungppoBbIie
Ne /i P Konrpoabnbie IIpakTHueckue (mpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 3aposkJeHe U Pa3BUTHE IBOJTIOIMOHHBIX 4 1
MpeJICTaBICHU B OMOJIOTUI
2 MuKpo3BOIIOLHS U €€ PE3YIIbTATHI 14 2
3 Makpo3Boronus 1 €€ pe3yabTaThl 6
4 [IpoucxosxaeHne u pa3BUTHE KU3HA HA 15 15
3emie
5 [IpoucxoxaeHue yenoBeka — aHTPOIIOTEHES 10 1
DKOJI0rus — HayKa O B3aMMOOTHOIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenon
Opranu3Msl U cpesia 0OUTaHMs 9 15
DKOJIOTUS BUJIOB U TOIMYISUN 9 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 05
CHUCTEMBI
10 buocdepa — rinobanbHas skocuctema
11 YenoBek U OKpyrKarolas cpeaa
12 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 2 7.5




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buomnorus kak KOMIIJICKCHAsI HayKa 1 KakK
9aCTb COBPEMCHHOI'O 06I_HGCTB8

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBa}I OpraHu3anusia )KUBbIX CUCTCM

Wcropust OTKPBITUS U U3YUEHUS] KIETKH.
Knerounas Teopus

Metozasl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora
«3y4yeHune MeTo10B KJIETOYHON OHOJIOTHH
(xpomatorpadusi, anextpodopes,
muddepeHIMaIbHOE HEHTPUPYTHpOBaHUE,
[TLIP)»

0.5

Xumnueckuit coctas kinetku/ CtapToBas
JUarHOCTHKA

MI/IHepaJ'ILHBIC BCIICCTBA KJIICTKH, UX
Ouosoruueckas POJIb

Opranuyeckue BeIecTBa KJIETKH — OeJIKH.

JlaGopaTtopHas pabota «OO0Hapy)eHnE
OEIIKOB C TTOMOIIIbIO KAY€CTBEHHBIX
peaKumin

0.5

CgoiicTBa, ki1accuukaius u GQyHKIHHA




0O€eJIKOB

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

10
YTIIEBOIbI

1 Opranuyeckue BenecTBa KIeTKH —

JIUTIAJTBI
Hyxkneunosbie kucnotsl. JIHK u PHK.

12 JlaboparopHas pabota «MccrnenoBanue 05
HYKJIEMHOBBIX KHCIIOT, BBIJICICHHBIX U3
KJICTOK Pa3JIMYHBIX OPTaHU3MOBY

13 Crpoenue u ¢pynkiun ATO. [Ipyrue
nykieosuarpudocharsr (HTD)

14 CexBennpoBanue [JHK. Merozs
T€HOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeToabl CTpYKTypHOM OHoIOTHN

16 Tuns! kietok. [TpokapuoTnyeckas kieTka
CtpoeHnue dyKapuoTUUECKON KIIETKH.

17 [IpakTuueckas pabora «3yueHue cBONWCTB 0.5
KJIETOYHOU MEMOpaHbD»

18 IToBEpXHOCTHBIN amnmapar KJIETKH
OnHOMEMOpaHHBIE OPTaHOUIBI KJIETKH.

19 [TpakTrueckas pabota «3yuenue 05
JIBYDKEHUS [IUTOIIIa3Mbl B PAaCTUTEIbHBIX
KJIETKaxX»

[TomyaBTOHOMHBIE OPTaHOMIBI KJIETKH:

20 MUTOXOHJIpHH, TIacTUbl. JlabopaTopHas 05
pabora «MccnenoBanue mia3mMonusa u '
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHbIE OpraHOU bl KJIETKH




22

23

CrpoeHre U GyHKIUH spa
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4yeHne cTpoeHUs KJIETOK Pa3InIHbIX
OpPTraHU3MOBY

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISALINS — JIBE
CTOpOHBI MeTaboan3Ma. THurbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIIa3bl WK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep PeaKkui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «M3yuyenue GpepMeHTaTUBHOT'O
pacIIeIUIEeHHs IIEPOKCHIa BOAOPOAA B
PACTUTENBHBIX U )KUBOTHBIX KIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BEIIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeH#He mporieccoB POTOCHHTE3A U
XEMOCHHTE32)

Anas’poOHbIe Opranu3mMsbl. Buabsl 6posxenust.

JlaGopaTtopHnast pabota «CpaBHEHHE
MIPOIIECCOB OPOXKEHUS U JIBIXaHUS

AdpoOHBIE OPraHU3MBL. JTarbl
HHEPreTHYECKOro oOMeHa

0.5

32

DHeprus MeMOpPaHHOTO rpaiueHTa




npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTAa3bI

33 Peakiun MaTpru4HOTO CHHTE3a
34 Tpanckpunuus — marpuynslii cuare3 PHK
35 Tpancismus u e€ 3Tambl
36 KomupoBanue amuHokucn0T. PoIb
pubocom B OnocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuoT u
JYKapHOT
38 MoutekysipHbIE MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 3YKapHOT
Bupycsl — BHeKkIIeTOYHBIE ()OPMBI KU3HH U
39 oOnuratHele napasuThl. [IpakTnueckas 0.5
paborta «Co3manue MOJEIN BUPYCa»
40 BupycHsle 3a00neBaHus UyeI0BeKa,
JKUBOTHBIX, PACTCHUH
41 Hanotexnonoruu B OMOJIOTHH U MEUITIHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunsnii cuntes JTHK
Xpomocomsl. JITaboparopHast pabota
44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpEnapaTax»
45 JleneHue KJIETKM — MHUTO3
Tuns! kneTok. KapnokuHes u UTOKUHE3.
46 JlaGopatopHas pabora «Habnronenue 05

MUTO3a B KJIETKaX KOHYMKA KOpeIllKa JIyKa
(Ha TOTOBBIX MUKpOTIpETapaTax)»




47

PGI‘YJ'IHI_[I/IH JKH3HCHHOI'O IUKJIa KJIIECTOK

48 OpranusMm Kaxk eMHOE LIeJI0e

49 Txkanu pacrenuii. JlTabopartopHas pabora 05
«3y4yeHue TkaHel paCTCHUN '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaGopaTopHas paborta «/3yueHue TKaHen 0.5
YKUBOTHBIX)»
Opransl. Cucremsl opranoB. JlaboparopHas

51 pabota «/3y4yeHue opraHoB IBETKOBOT'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBrKeHHEe OpraHu3MOB

54 [Intanue opranu3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa yelloBeka

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U
YenoBeKa

58 TpaHCcOpT BEIIeCTB y OPraHU3MOB

59 KpoBeHoCHas cucTeMa o3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Beinenenue y opranusmMosB

61 3amuTa y OpraHu3MOB

62 NMMyHHas cucrema 4yenoBeka

63 Pa3znpaxxuMocTh U perymsuus y
OpPTraHu3MOB

64 ['ymopasibHast peryJIsius ¥ SHIOKpUHHAS




65

CHCTEMaA )KMBOTHBIX U YECJIOBCKa

Dopmbl pa3MHOKEHUSI OPTraHU3MOB

66
67

ITonoBsoe Pa3MHOXKCHUE

Metiio3

68

I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
((I/I?,yquI/Ie CTPOCHUS NMOJIOBBIX KJICTOK Ha
TFOTOBBIX MUKpOIIpEenaparax»

0.5

69

70

I/IH,I[I/IBI/II[yaJ'IBHOG Pa3BUTHC OPraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

71

Poct Pa3sBUTHUC ) KUBOTHBIX.
JlabopaTtopHas pabota «BrisiBieHue
MIPU3HAKOB CXO/ICTBA 3apObIIIeH
MO3BOHOYHBIX KHBOTHBIX)

0.5

72

PasMHOXeHUE U pa3BUTHE PACTEHUM.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHUI»

0.5

73

74

I/ICTOpI/I}I CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHN KaK HAyKH

OCHOBHBIC TTIOHITHS U CUMBOJIBI TCHETHKH.

JlaGoparopHas pabota «/{po3oduia kak
00BEKT FreHETUYECKUX MCCIIEIOBAHUIN

0.5

75

3aKOHOMEPHOCTH HACTIEAOBAHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpeuBanue. [Ipaktuaeckas pabota
"HN3yueHue pe3yabTaToB MOHOTHOPUHOTO

0.5




CKpeluBanus y apo30Quibr”

[uTonoruueckrne OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIIMBAaHUSA

77 AHanusupytoliee ckpenuBanue. Hermonnoe 1
JOMHHHPOBAHHE
JuruGpunHoe ckpeniyBaHue.

78 [TpakTiueckas pabora «3yuyenue 1 05
PE3yIBTATOB JUTHOPUIHOTO CKPEIIIUBAHUS '
y IPpO30(HITBDY

79 [{uTonornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIMBAHUS

80 CueruieHHOE HaceI0BaHUE PU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 I'enernka mona 1

83 I'enoTun kKak MeJI0OCTHAs CUCTEMA 1

84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHUi, )KUBOTHBIX U YeIOBEKa

85 M3MeHYnBOCTh MpU3HAKOB. Buasl 1
U3MEHYUBOCTH

86 MonudukarmonHas n3MEHYHBOCTh 1
BapuaunoHHsI psia 1 BapUalMOHHAs
KkpuBas. JlaboparopHas pabota

g7 «HccnenoBanue 3aKkOHOMEPHOCTEN 1 05
MOIU(PUKATTIOHHOW U3MEHUYHUBOCTH. '
[TocTpoenne BapualimoHHOTO psa U
BApUALIMOHHON KPUBON»

88 ['eHoTHNIMUECKAst U3MEHUNUBOCTD. 1

KomMOunaTtuBHast N3MEHYHUBOCTE




89

90

91

MyTannoHHast U3MEHYUBOCTD.
[IpakTuyeckas pabora «MyTtanuu y
Ipo30(huiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIiecca.
ONUreHeTHKa 1 SIUreHOMHUKa

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBneHue 1 aHaIu3 POJAOCIOBHOI

0.5

0.5

92

93

94

MeToapl MEAUIIMHCKON T€HETUKHT

3HaueHHuE MeHHHHHCKOﬁ I'CHCTHUKHU B
npeaOoTBpalliCHUHA U JICHCHUU I'CHCTHYCCKUX
3a00J1€BaHNH YeIOBEKa

OcCHOBHBIE IOHATHUS CEJEKIIUH.
JlaGopatopHas pabota «3yueHue copToB
KYJIbTYpPHBIX PACTEHHH U MOPOJ JOMAIIHUX
AKHUBOTHBIX)»

0.5

95

MeTto/1bl ceeKIIMOHHOM paboThI.
JlaGopaTtopHast pabota «/3yuenrne MeTo10B
CeJIeKIIUU pacTEeHUil»

0.5

96

97

98

JlocTr>KeHMs CeIeKIMN PACTEHUN 1
*KUBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacTeHHID»

CoxpaHeHue, n3yueHue 1 UCIOJIb30BaHHE
TeHETHYECKUX PECYPCOB

BuotexHonorus Kkak Hayka u OTpacib
npousBocTBa. [IpakTuyeckas padora
«M3ydyeHne 00beKTOB OMOTEXHOIOTUIY

0.5

99

OCHOBHBIE HaIlPaBJICHUS] CHHTETUYECKOM




ounoJsioruu

100 XpoMOCOMHAas M TeHHAsI HH)KEHEPUs
101 Menunuackre OMOTEXHOIOT NI
102 Kontposnbnas padota. [ToBropenue, 1 1
0000111eHHEe, CUCTEMATH3alA 3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 102 ) 135
[MPOTPAMME
11 KJIACC
KosmuecTBo yacoB JJIeKTPOHHBIE
°
Jl:‘/_ﬂ Tema ypoxa Bcero Kontporbnvie  Hparrireckite fI[:;:eHl/lﬂ Eglil;zl;:fenbﬂme
padoThI padoThI pecypeE!
1 OpomonuonHas teopus Y. lapsuna 1
5 JIBUOKyIIHEe CUJIBI DBOJIIOLIUU BUOB 110 Y. 1
Hapsuny
3 Bopr0a 3a cymecTBoBaHNE, ECTECTBECHHBIH 1
Y UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
IBOJTIOIIHH
5 DTansl SBONIOIMOHHOTO MpoIiecca: 1
MHUKPOIBOJIOIUS M MAKPOIBOIIOLIUS
5 [Tomynsust — 37eMeHTapHas ¢IMHATIA 1 1
sBomonu. KontponbHas pabota
3aKOH FeHETHYECKOTO paBHOBecHs JK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05

pabota «BpIsBIICHUE H3MEHYUBOCTH Y
0co0el OHOT'O BUIA»




DnemeHTapHbIe (HaKTOPHI IBOJIOLUN

D¢ dext ocnoBaremnst. dpdexr
OyTBUIOYHOT'O TOPJIBIIIKA

10

11

12

Murpauuu. U301 nonyisnui:
reorpaduueckas, OnoIornIecKas

EcTtecTBeHHBIN 0TOOP — HAIPABIISIIONTUN
(bakTop IBONIOIHH

[TostoBoi#t 0TOOP

13

[TprcnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOIIOIHH.
Jlaboparopuas pabora «/3ydcHue
apoMop(h030B ¥ HINOATATITAIIUH Y
pacTeHUH U KUBOTHBIX)»

0.5

14

ITpumepsl nprcIOcCOOIEHHUH y OpraHU3MOB:

MopdosiorHuecKue, PU30IOTHIECKUE,
OHMOXMMUYECKHE, ITOBEICHUYECKHE.
Jlaboparopnast pabota «IIpucnocobneHus
OpraHnu3MoOB U UX OTHOCHUTCJIbHAA
11e71ecO000Pa3HOCTh)»

0.5

15

16

17

Bun, ero xpurepun u cTpyKTypa.
JlabopaTtopHas pabota «CpaBHEHHE BUIOB
0 MOP(OJIOTHIECKOMY KPHTEPHIOY»
CrpykTypa Buza

Bunoob6pa3oBanue kak pe3yiabTar
MHUKPOIBOJIOLHH

0.5

18

CBs3p MHKPO3BOJIOIHUHU U SITMACMHUOJIOTUN

19

Makpossontouus. [laneontonornueckue
MCTOAbI U3YYCHHA 3BOJIFOIIUN




buoreorpaduyeckue METOabl U3YUECHUS

20
HBOJIIOIIH
OMOpPHUOIOrHYECKHUEe U CPAaBHUTEIBHO-

21 MOP(OJIOTHYECKUE METOJIBI U3YUCHUS
SBOJIIOLIMU
MonekyJIapHO-TEHETUYECKUE,

22 OMOXMMHYECKHE U MATEMATHUCCKUE
METO/IbI U3yUYEHUS IBOJIOIUU

23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnantuBHas paauanus. HepaBHOMepHOCTh
TEMITOB BOJIOIUU

o5 HayuHbie rUmoTe3sl IpOUCX 0K ICHUS
KU3HU Ha 3emiie

26 JloHay4HbIe PEACTABICHUS O 3apOKICHUN
KU3HU

97 OcHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJTIOIINH

28 ['umoTe3sl 3apOKACHNUS )KU3HA
HcTopust 3emMau 1 METOMIBI €€ N3YUEeHHUS.

29 JlaGopatopHnas pabora «M3yuenue u 05
OIMCAaHNE UCKOMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY

30 HauanbHble 3Tansl opraHnyecKkoin
ABOJTIOIINH

31 DBOITIOIUS 3YKAPUOT
OCHOBHBIE 3TaITbl BOTIOIUN

32 pactutensHOTO Mupa. [IpakTHdeckas 0.5

pabora «/3yueHue ocooeHHOCTEH




CTPpOCHUA paCTeHI/Iﬁ Pa3HBIX OTACIOBY

OCHOBHBIC 3TAIIBI 3BOJIFOIIUH )KUBOTHOI'O

33
Mupa
DBOJIOLMS )KUBOTHBIX. [IpakTrueckas

34 pabora «3yduenne ocoOeHHOCTEH 0.5
CTPOCHHSI TTO3BOHOYHBIX KHBOTHBIX)

35 Pa3BuTHe xu3HU Ha 3eMJie 10 3paM U
nepuoiam

36 MaccoBble BBIMUPaHUSI — IKOJIOTUYECKUE
KPHU3HCHI MPOILIOTO

37 CoBpeMEeHHBIH 3KOJIOTUYECKUI KPU3HC, Er0
0COOEHHOCTH

38 CoBpeMeHHast cucTemMa OpraHu4ecKoro
MPOILIIOTO

39 OCHOBHBIE CHCTEMaTUYECKHE TPYIITIBI
OpraHHU3MOB

40 AHTpPOIOJIOTHS — HayKa O 4YeJIOBEKe

41 PazButue npencrasienuii o
MIPOUCXOKACHUH YETIOBEKA
Mecto yenoBeka B cUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «3yuenne ocoOeHHOCTEH 0.5
CTPOEHHUS CKEJIeTa YeIOBEKa, CBA3aHHBIX C
MPSIMOXOKICHUEM)

43 JIBU>KyIIMEe CUJIbl aHTPOTIOTeHEe3a

44 CooTHotIeHre OMOJIOTHIECKUX U
COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOTCHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a




46
47

IlaneoreneTnka u majeoreHOMHUKA

OBOJIIOIHS COBpPCMCHHOTI'O YCJIOBCKA

48

49

50

UYenoseueckue pacsl. [Ipaktudeckas
pabota «/3ydeHHe IKOITOTHUECKUX
aJjanTalnui 4eJI0BEK)

MexaucIuIImnHaApHbBIC METOIbI
AQHTPOIIOJIOTUH

3apoxaeHUE U Pa3BUTHE YKOJIOTUU

0.5

o1

52

Metonsl skonorun. JlabopaTtopHast paborta

«I/IsyquHe METOA0B SKOJIOTNYCCKUX
HUCCIIEJOBAHUI

3HaueHHEe KOJIOTHUSCKUX 3HAHUN JJIA
YCJI0OBCKa

0.5

53

Dkosnorudeckue GpakTopsl

54

55

56

Abuotnueckue akropsl. CBeT Kak
sKosornueckuit akrop. JlaboparopHas
pabota «BblsiBneHne npucnocodaeHui
OpPTaHU3MOB K BITUSTHHIO CBETa)»

Abuotnueckue pakropsl. Temmnepatypa
KaK dKOJIOTHYECKHI (akTop.
JlabopaTtopHas pabota «BrisBienne

MPUCTIOCOOIEHUM OPraHU3MOB K BIUSHHUIO

TEeMITePaTyPhI»

Abunornueckue GpakTopsl. BnaxxHocTh Kak

skosornueckuii pakrop. JlabopatopHas
paboTa « AHATOMHUYECKHE OCOOEHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHHUSD»

0.5

0.5

0.5

S7

Cpenpl 0OuTaHNs OPraHU3MOB




58

buonornueckue PUTMBI

59 Kuznenusie pOpMBI OPraHu3MOB
60 buotnueckue GpakTops
3HaueHne OMOTUYECKUX B3aNMOIEUCTBUM
61 JUIS CYILIECTBOBAHUS OPTaHU3MOB B Cpejie
oOuTaHus
62 DKOJIOTUYECKHE XapaKTEPUCTUKU
N IVAIEI
OcHOBHbIE TIOKa3aTeNN NOMYJISIIUN:
63 YHCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsl CTPYKTYypa
OcHOBHbIE TIOKa3aTeNN NOMYJISIIUN:
64 POXKIaeMOCTh, PUPOCT, TEMIT POCTa,
CMEpPTHOCTh, MUTPALIUN
65 DKoJoruveckasi CTpyKTypa MmomyJsiun
66 JlnHaMuKa TONYJISIIAA U €€ peryJsnus
67 KpuBbie pocTa 4rCIEHHOCTH TOMYJISIIIHH.
KpuBbie BBDKUBaHUS
DKOJIOTHYECKas HUIIIa BHJA.
68 JlaboparopHuas padota «IIpucrmocobneHus 0.5
CeMSTH PACTEHHI K PACCEICHUIO)
69 Bu kak cucreMa IOy Isimi
70 3aKOHOMEPHOCTH TMOBEJCHUS M MUTPALIAN
KUBOTHBIX
71 Co00111€cTBO OpraHU3MOB — OHOIICHO3
72 DKocucrema Kak OTKpbITasi CHCTEMA
73 KpyroBopoT BemiecTB u MOTOK SHEPTHH B




OKOCHUCTEME

74 OCHOBHBIE TTOKa3aTeIN S3KOCUCTEMBI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 N3menenuns cooOIecTB — CyKIIECCHH

77 [TpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCUCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEH, MyCTHIHb

79 AHTpPOIIOTEHHBIC YKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTrueckas pabora 05
«3yueHue u onrcaHue ypOOIKOCUCTEMBD» '
3akoHOMEPHOCTH (POpMUPOBAHUS

81 OCHOBHBIX B3aUMOJCHCTBHI OPraHU3MOB B
9KOCHCTEMAaX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 Pa3HBIX TUTIOB HAa CyOOpraHN3MEHHOM,
OpraHU3MEHHOM, TIOMYJISIIIMOHHOM U
HKOCUCTEMHOM YPOBHSIX

83 buocdepa — obmemanerapras 060g09Ka
3emiu

84 Yuenue B. U. Bepranckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopoTsl BeniecTs u
OHMOT€OXUMHYECKHE ITUKITBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE

OMOMBI CyIIN




88

YcroitunBocTh OHOChHEpsI

89 DKOJIOTUYECKHE KPU3UCHI U UX TPUYHHBI

90 Bo3zaeiicTBue yenoBeka Ha Ouochepy

01 AHTpPONOreHHOE BO3JCHCTBUE HA
PaCTUTENbHBIN U KUBOTHBIA MU

92 Oxpana npupoab!

03 OCHOBHbBIE TIPUHIIMIIBI YCTOHYHUBOTO
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
ParmonansHo€ pUpOI0NOIB30BaHNE U

94 COXpaHEHHE OMOJIOTHIECKOTO
pazHooOpasus 3eMiaun

95 O6o06mienne o Teme «MUKPOIBOIIOIHS U
€€ pe3ynbpTaThD

96 O60061ieHne o Teme «MaKkpOoIBOJIOLUS U
€€ pe3yJIbTaThl»

97 O6061menue o teme «IIpoucxoxaenue u
pa3BUTHE KU3HU HA 3eMIIe»

98 O6061menue o teme «IIpoucxoxaenue
YeJI0BeKa — aHTPOTIOTCHE3)»

99 Oo6o06mieHne no TeMe «KOJIOTHsI — HayKa O
B3aMMOOTHOIICHHSIX OPTaHU3MOBY

100 O6061meHne o TeMe «OpraHu3msl U cpeia
oOUTaHUS

101 O0006111eH1E 10 TEME «DKOJIOTHS BUIOB U
TTOIY IS
KonrponsHas pabora. O60011eHne mo

102 teme «buochepa — rinodanpHas

OKOCHUCTEMA»




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

7.5




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MH TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM O0CBOCHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpedoBaHMS oOpa3zoBaHus

CdopMupoBaHHOCTh 3HAHUW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOIH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOJIBI U
pCIICHUH KU3HCHHO BAKHBIX COIMATBHO-3TUYCCKUX, SKOHOMUYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YETIOBEYECTBA, a TAK)KE B PEUICHUH BOTIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIIICHHS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)I(HLIX y‘IéHLIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOrUH

Bnanenue cucremoil 3HaHMH 00 OCHOBHBIX METOJAX HAYYHOI'O
[IO3HAHUS, UCMOJIb3YEMbIX B OMOJOIMUECKUX HCCIIEAOBAHUSAX >KUBBIX
O0OBEKTOB M D3KOcHCTEM (ONUCaHUE, W3MEpEHUe, MPOBEACHUE
HaOJt0/IeHnH); CHoco0aMy BBISBJICHUS W OLIEHKH aHTPOIOI€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTATh THIOTE3bI, MPOBEPATH WX SKCIIEPHUMEHTATLHBIMU
cpeactBamu, (GOpPMYJIHpYs IeNb HCCIEIOBaHUsS, aHATU3UPOBATH
MOJTyYEHHBIE PEe3YJIbTAThI U J1€1aTh BBIBOJBI.

BbisiBeHHEe 3aBUCHMOCTH  MEXJy HCCIEIyeMbIMH BEIUYHMHAMH,
00BSICHEHUE TIOYYEHHBIX Pe3yJIbTaTOB U (HOPMYITHUPOBAHHE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOH?ITI/Iﬁ, Teopnﬁ U 3aKOHOB

YMeHue BiajeTb CHCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOITOJIATAIONIHE OWOJOTUYECKHE TEPMHUHBI M TIOHSTHS
(K¥3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, BHI, TOMYJSIHS, YKOCHCTEMA,
Ouorieno3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONOIMMEPBHI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/ICHIIE, HACJIE/ICTBEHHOCTH, W3MEHYNBOCTD,
SHEPro3aBUCHUMOCTh, POCT U PA3BUTHE);

Ouwojorudeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHUTeTa II.
Opnux, 1.1. MeuHnkoBa, XpOMOCOMHAsi TEOpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozbiiieBoro cxonactsa K. Bbapa, sBomrormonHas

teopuss Y. JlapBuHa, CHHTETHYECKas TEOpPUS DSBOJIIOLHUH, TEOPHUS




antpororeHe3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenre H.M. BaBunoBa o meHTpax MHOrooOpasus M MPOMCXOKICHUS
KyJIbTYpHbIX pacTeHuit, yudenue A.H. CeBepuoBa o0 mnOyTix u
HampaBJIeHUsX 3BojroIuH, yuenue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILEIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O HacjeqoBaHus IpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HApyLICHUs CUEIJICHUs
reHoB T. MopraHa; roMoJIOTMYECKUX PSAOB B HACIEICTBEHHOU
n3MeHunBocti H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapnu u B. BaiinOepra; 3apoasimeBoro cxojactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMyMa 1O. JIubuxa, 5KOJOrM4ecKor mupaMuibl 4UCE,
01OMAacChl U SHEPTUN);

runote3bl (koanepsatHoit A.M. Omnapuna, nepBuuHoro OynboHa JIx.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU 06”I)€KTaMI/I, nmpogeccamMm MW ABJIICHUAMU; OCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXCEMbI CKPCHIMBAHHA UL PA3HbIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPI'UU B 9KOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GyHKIUSAMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB Yy pACTEHM, JKMBOTHBIX M YEJIOBEKA; MEXIY
JTarnaMu OOMEeHa BELIECTB; ITalaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMy ’MOPUOHAIILHOTO Pa3BUTHS; T€HOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMUS,
IpoueccaMy  3BOJIIOIMM;  JIBIXKYIIMMU CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX 3KOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHHe BBIACTATH CYIIECTBCHHBIC TPU3HAKH:

CTPOEHHS BUPYCOB, KJIIETOK MPOKAPHOT M DYKAPHOT; OJHOKICTOYHBIX H
MHOTOKJIECTOYHBIX OpPTaHU3MOB, BHJIOB, OHMOTE€OIICHO30B, SKOCHCTEM H
Oomoctepsl; CTPOCHUS OPraHOB W CHUCTEM OPraHOB PACTCHHIA,
’KMBOTHBIX, YEJIIOBEKA; MPOIECCOB KU3HEACATCIBHOCTH, POTEKAIOIINX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCIIOBCKA, OMOJOrHYECKUX




mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HH(pOpMauM U
MpeBpalleHusl SHEPTruu, OpOKEeHHUs, aBTOTPOPHOTO U TeTepPOTPOPHOTO
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, 5SMOpHUOreHe3a, NOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHINBUYaJbHOIO Pa3BUTUSl OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCHCTBUS T'€HOB, TI€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOI'O
orOopa,  CTAaOWIM3MPYIOLIETr0, JBMXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CHUMIATPUUYECKOTrO
BUJI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TeHO(DOH]
MIOTYJISALUY; TIPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpeie OOHWTaHus,
YyeperoBaHMsl HAIPaBJICHUM SBOJIIOLMHU; KPYrOoBOpOTa BEIIECTB U

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMSI BBIAEIATH CYIIECTBEHHBbIE MPU3HAKH
BUPYCOB, KIETOK IPOKapUOT M JYKapHOT; OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHHU3MOB, BUJOB, OMOT€OIICHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U MPEBpAILEHHs] SHEPIHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M SHEpreTHYecKoro oOMeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHHUS, PA3BUTUSI U
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyIIECTBOBAHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOWTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEH MECTHOCTH, KPyrOBOPOTa BEIECTB M INpEBpAILEHUs] SHEPTUU B

o6uocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aMMOCBSI3U
OpPTaHU3MOB W cpenbl OOWTAaHWS;, ENWHCTBA YEIOBEYECKHX pac;
HE00XO0IMMOCTH 37J0POBOT0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpasus
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHUPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHUBaTh HH(POpPMAIMIO OHOIOTHYECKOTO
COJICp’KaHUs; WHTEPIPETHPOBATh ITHUYECKUE AaCIEKTHl COBPEMEHHBIX
HCcCleIOBaHuH B OHoIOTHH, MeIUIIHE, OHMOTEXHOJIOTHH;
paccMmaTpuBath rI00anbHbIe IKOJIOTHYECKUE poOIeMbI
COBpEMEHHOCTH, (hOPMHUPOBATH MO OTHONICHUIO K HUM COOCTBEHHYIO

MO3UIIHAIO




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'N

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xax HayKa. JKuBble cucTeMBl U X HU3YUYCHUC

11

1.2

1.3

CoBpemeHnHass OHMOJOTMS — KOMIUJIEKCHAsE Hayka. buojormueckue HaykKu U
u3ydaemble UMM 1poOiembl. DyHIaMeHTadbHbIe, NMPUKIATHBIE U MOUCKOBBIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Owonoruu B (OPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOM
kapTuHbel mupa. [Ipodeccun, cBsizanHble ¢ Ouonoruei. 3HaueHue OUONOTHH B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIUHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOI'0 COCTaBa, JUCKPETHOCTh M ILIEJOCTHOCTh, CIIOXKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, CaMOOpraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3/IPAXKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOUYHBIN, TKAaHEBbIH,
OpraHu3MEHHBI, MOMYJISIHUOHHO-BUI0BOM, 3KOCHCTEMHBII
(buoreonieHoTuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOAANINE B IKUBBIX
cucremax. OCHOBHbBIE TPHU3HAKU >XUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBAHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmronenue, u3MepeHHE, SKCIIEPUMEHT,
cucreMarusanusa, Mertaadanmui. IloHsAsTMe o0 3aBHCHMMONl M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass runore3a. Ilonstue BbIOOpKM M €€ pocToBepHOCTh. Pazbpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJbTaTOB.
[IpnumHBEl HCKaXKeHUsT pe3yJbTaTOB HKCIIEpUMEHTAa. [IoHATHE CTaTMCTMYECKOro

TECTa

Knerka kak Ouojorudyeckas cucrema

2.1

Krnerka — ctpykTypHO-pyHKIIMOHAIbHAS €QUHHIA KUBOTO. McTOpUsl OTKpBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTo 161 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOIHS, Xpomatorpadus,
anexkTpodopes, METOH MEYEHBIX aTOMOB, nuddepeHanbHOe

LHEHTPU(PYTHPOBAHUE, KYIHTUBUPOBAHHUE KIECTOK

2.2

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Bona u

e€ poJib KaKk pacTBOPHUTENS, pearcHTa, y4yacTHe€ B CTPYKTypHUPOBAHMU KIIETKH,




TEIUIOperyisaiui. MuHepadbHbIe BEIIECTBA KIETKHU, WX OHOIOTHYECKasl pPOJib.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue mnonumepsl. benku. AMUHOKUCIOTHBIH COCTaB  OENKOB.
CrtpykTypsl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oenka, MHenTHIHAS
CBA3b. BTopuuHas, TpeTUuyHas, 4YETBEPTUUHAs CTPYKTYphl. JleHarypaius.
CoiictBa 6enxoB. Knaccudukanus 6enko. buonoruueckue GpyHKImu 6enKoB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbl, OJIMTOCAXAPUABI U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOICTBa  yrJIeBOJIOB.
buonorudeckue GyHKIIMN YTIIEBOIOB.

Jlumuner. TuapodribHO-rUApOdOOHBIE cBolicTBa. Kiaccudukamus JmmaoB.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonormdeckue (HyHKIUU
munuaoB. O0mre cBoicTBa OUONIOrMYECKUX MEMOpPaH — TeKY4YeCThb, CIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie xucnotel. JIHK u PHK. CrpoeHune HYKIEMHOBBIX KHCIOT.
Hyxneoruasl. [Ipunnun komminementapuoctu. I[lpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaenue u ouonorudeckue ¢pynkuuu JJHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUU B
kietke. CekBenuposanue JHK.

CtpyktypHast Ouoyiorusi: OMOXUMHUYECKHE U OWO(DU3UYECKHE WCCIECIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kieTok: JSykapuoTHueckas M nIpokapuotudeckas. CTpyKTypHO-
(GyHKIHMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuotuueckoil kierku. Kierounas creHka OakTepuil um apxeil.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBAHHE SyKapHOTHYECKOM kieTku. Ilmazmarmueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iia3MaTndeckoir MmemOpanbl. TpaHcropT
BEUIECTB uepe3 IUIa3MaTUYEeCKyl0 MeMmOpaHy: maccuBHbI  (auddysus,
obOneryénnast nud@ysus), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJOLIMTO3: MUHOIUTO3, (aronuro3. Jk3ouuto3. Kierounas creHka.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Hutommazma. Iluto3omns. Ilutockener. JIBuxkeHune 1muTomina3mbl. OpraHoubl
kiIeTku. OpHoMeMOpaHHBbIE OpraHOMABI KIJIETKU: OJHJIOIIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, TM30COMBI, UX CTpOoeHHE M (YHKIMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHOMIOB KJIEeTKH. CTpOeHHe TpaHyJIIpHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [mamkuit
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(arpaHyJSpHBINA) SHAOIUIA3MAaTHYECKUN peTukyiayM. CekpeTopHas (GyHKUUSA
annapata ['onpmku. TpaHcmopT BeliecTB B KieTKe. Bakyoin pacTUTENbHBIX
kietok. Kiierounslit cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUH, IUTACTUBL.

Crpoenre u (pyHKIMM MUTOXOHIpPUN M muacTupi. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JYKapUOT.  XJIOPOILIACTHI,
XPOMOIIIACTBHI, JIEHKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opranoujsl kinetku CrtpoeHne M (QYHKUMM HeMeMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaameHTsl. MplieyHble  KIETKU.
Mukpotpybouku. Knerounsrit nentp. CTpoeHHE U ABWKCHHE KITYTUKOB U
pecHrueK. MUKpOTpyOOUKH LIUTOMIa3Mbl. LIeHTproIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE U
¢byHkuuu. SnepHbiii OenmkoBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMocoM B MHTep(a3HOM siipe. benku XpoMaTtuHa — FTUCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTuTenbHOM, YKUBOTHOW, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMWIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TeTepOTPOHBIA. YUacTHe KHCIOpOoJa B OOMEHHBIX
mporeccax. OJHepreruyeckoe oobOecrieueHue KiIeTKu: mnpeBpaiieHne ATD B
oOMeHHBIX TIporeccax. DepMEHTATUBHBIN XapakTep peakluil KJIETOYHOTO
MeTtabonmu3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA U MEXaHWM3M JIEHUCTBUS.
Kodepmentsl. OTinuns pepMEHTOB OT HEOPraHUUECKUX KaTalnu3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOpHI. 3aBUCUMOCTbh CKOPOCTH (PEpPMEHTATHUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

[lepBuuHBIl CHUHTE3 OpraHMYEeCKUX BemecTB B kierke. Potocunre3. Ponb
XJIOpoIlacToB B mporecce (orocunTeza. CBeroBas u TemMHOBas (¢asbl.
[IponykTuBHOCTH (QoTOCHHTE3a. BnusHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, >Kene300aKTepuu, CepoOaKTEPHH, BOAOPOJHBIC OaKTephu. 3HAUEHUE
XEMOCHHTE3a.

AHa’poOHbIe opraHusMmbl. Bunel Opokenus. [IpomykTel OposkeHHUsS H UX
WCIONIb30BAaHNE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpPraHW3MBI. DTambl dHepreTudeckoro oomena. IloaroroBuTenbHBIN
sTan. [ MMKoan3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIIOKO3BI.

buonornueckoe oOxkucieHUE, WIH KIETOYHOE JbIXxaHHE. Ponp MUTOXOHIpUN B
mporeccax OHMOJIOTrMYECKOr0 OKHCJICHHUS. [Muknuueckue peaxiuu.

OxucnurensHoe dochopunupoBanue. [IpenmymecrTsa aspoOHOro myTH oOMeHa
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BEIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO OOMEHa

Peakuuu MmatpuyHoro cuHTe3a. [IpMHIMI KOMILJIEMEHTApPHOCTH B PEAKIIUIX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaeICTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusbslidi cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yvactue TpancnopTtHeix PHK B OunocuHTeze Oenka.
VYcnoBust OuocunTe3a Oenka. KonmupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranu3zanys reHomMa y IpoKapuoT U dyKapuoT. Perynsius akTHUBHOCTU I'€HOB Y
npokapuot. ['mnoreza onepona (®. XKakob6, XK. Mano). Perynsmus oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycel — HekierouHbsle (OpPMBI JKH3HH M OoONHMraTHbie napasutbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycubie 3a0oneBanus uenoBeka, >kMBOTHbIX, pactenuii. CITN, COVID-19,

conuaJibHbIC U MCIUITUHCKHUEC HpO6JI€MI)I

2.6

Knerounsnii 1numki, ero mepuoabl u  perymsimus. MHTepdaza W MHTO3.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B MHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecuHrernueckuit  (HOCTMHUTOTHYECKHM), CHHTETUYECKHMH U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanus. IlpuHnunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHHTE3, aHTUIIAPAJUIEIBbHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIUIUIOMAHBIA U
rariouIHbIi - Habopbl XpoMocoM. ['omosnorumynsle XpomocoMmbl. IlojoBbie
XPOMOCOMBI.

Henenune xietkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASIINE B HUX ITPOLECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokuHe3. buonornueckoe 3Ha4eHHE MHTO3a.
Perynsuus MmutoTndeckoro nukia kiaetku. [lporpammupyemas kietodnasi rubens
— amnomnTo3.

CDYHKHI/IOHaHBHaH TCHOMMHKA

3.1

OpPaHI/ISM Kak OMOJIOTHYecKasi CHCTeEMaA

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBbIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHWU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) |
mosoBoe. Bwuapl  Oecmosoro  pa3MHOXKEHHS: MOYKOBAaHUE, CIOPYJISIIHS,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pazmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaauu meio3sa.

[ToBenenue xpomocoMm B merose. Kpoccunrosep. buonornueckuii cmpici Meiiosa
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3.3

1 TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM IUKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe paszButHe. l'ameToreHe3 y >KMBOTHBIX. [l0J0BBIE JKene3bl.
OOpa3oBaHue W pa3BUTHE MOJIOBBIX KieToK. CrepMaToreHe3 U OOIEHE3.
Crpoenue moJiOBBIX KiIeTOK. OmIOJOTBOpEHHE U SMOpPUOHAIBHOE pa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHne3). Craauu 3MOpHOreHesa
YKUBOTHBIX (Ha mpuMepe Jisrymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
Apo0JieHUsT MJIEKONMTAIOIIMX. 3apOAbILEBbIe JUCTKH (racTpyisanus). 3akiaika
OpPraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIUCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBalOLIErocs 3apoiblia (3MOpHOHANbHAsE MHAYKUMA). 3akiajka IJlaHa
CTPOEHUS JKHBOTHOTO KaK pe3yJIbTaT HEPapXUYECKHUX B3aMMOJACHCTBUI TI'€HOB.
BnusiHue Ha SMOpHOHABHOE pa3BUTHE pa3IMYHBIX (DAKTOPOB OKpYIKaroIeH
cpeapbl.

Poct u pa3zButue xuBoTHbIX. [TocTamMOproHnanbHblil nepuosa. Ilpsimoe u Henpsamoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CIO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAUEHUE NPSAMOrO M HENPSAMOro Ppa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocra XUBOTHbIX. DakTOpsl perymisiuuu
pocTta JKMBOTHBIX M denoBeka. CTaiuu NOCTAIMOPHMOHAIBHOTO pa3BUTUS Y
KUBOTHBIX U 4esioBeKa. [leprnospl oHTOreHe3a yenoBeka.

PasmHoxeHne u paszButue pacteHuid. I['amerodputr u cnopoputr. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3oBaHue CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIUI0I0TBOPEHKE Y IIBETKOBBIX pacTeHHid. OOpazoBaHue u

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjiaquu OHTOI'CHE3a Y paCTeHI/Iﬁ N )XUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HAYKH. OcHOBHbBIE
TCHETHYCCKHE IIOHSATHS W CHUMBOJEL 1 OMOJIOTMYHBIE XPOMOCOMBI, aJlJICJIBbHBIC
I'CHbI, aJIbTCPHATHBHBLIC TIPU3HAKH, I[OMI/IHaHTHI)IfI n pGHGCCI/IBHBIﬁ IIpU3HaAK,
roMo3uroTa, rerepo3nurora, 4YucTasd JIMHUA, FI/I6pI/II[BI, T'CHOTHII, q)eHOTI/IH.
OcHoBHBIC METOABI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-ICCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIIPHO-T€HETHYECKUI

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH enHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Brtopoil 3akoH
MeHngens — 3akOH paclIeIyIeHuss MpU3HAKoB. LluTonormuyeckne OCHOBBI
MOHOTHOPUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyrolniee ckpemuBaHue. [IpomMexyTOUHBIM XapakTep HaciaeA0BaHMsL.
Pacniernuienne npru3HAaKoB IIPU HETIOJHOM JOMUHUPOBAaHUU.

JuruOpugHoe ckpemuBaHue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

HacCJICJOBaHUA ITPU3HAKOB. HI/ITOJIOFI/I‘-IGCI(I/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJe0BaHUE TI'€HOB, HAPYIICHHE CLEIUICHUS MEXAy I'eHamMu. XPOMOCOMHAas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHhIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBaHune mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuieu3M. B3auMoOAencTBUE HEAIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

3.5

BzaumoneiicTBue reHoTUna U cpensl pu GopmupoBanun (peHoTuna. I3MeHYrBOCTb
npu3HakoB. KayecTBeHHbIE M KOJWYECTBEHHbIC MPU3HAKU. BUIbl M3MEHUYMBOCTU:
HEHAaCJIEACTBEHHAs] M HaCcJIeACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B dbopMupoBaHHA
MOIM(UKAITMOHHOW W3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psij
u BapuanmonHas kpuBas (B. HMoranncen). CBoiicTBa MOIU(pHUKAIIMOHHON
M3MECHYMBOCTH.

I'enoTnnmyeckas n3MeHYUBOCTh. CBOMCTBA F'€HOTUITHYCCKOM M3MEHYMBOCTU. BHIBI
TeHOTUIMYECKON N3MEHUUBOCTH: KOMOMHATHBHAS, MyTaI[MOHHASI.

KomOunatuBHas W3MEHYMBOCTh. Mei03 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATHUBHOH M3MEHYUBOCTU. PO KOMOMHATHUBHON M3MEHUYHMBOCTH B CO3JaHUU
TeHETUYECKOr0 pa3HooOpa3us B Mpe/iesiax OTHOTO BUIA.

MyTanroHHas U3MEHYMBOCTb. BHUJIbI MyTalluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MyTalWU. SEpHbIE M IMTOIUIA3MAaTHYECKUE
MyTaiuu. COMaTHYECKUE U MOJIOBBIC MyTaliu. [IpuuHbI BOSHUKHOBEHUST MY TaIlHA.
MytareHbl ¥ WX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
nporecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HaclecTBeHHOW n3MenunBoctu (H.H.

BaBI/IJ'IOB). BHCHI{CpHa}I N3MCHYHMBOCTHh U HACJICIACTBCHHOCTD

Kapuotun wuyenoseka. MexayHapoiHas MporpaMMma HCCIEIOBAaHUA TIe€HOMaA
yernoBeka. MeToabl  HM3Yy4YEHUs TEHETUKM  YEJOBEKAa: TIE€HEaJOTrMYeCKUi,
OJIM3HELOBLIN, IIATOTSHETHUECKHH, MOMYJISIHUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETHYECKHIA. CoBpeMeHHOE onpeaeseHue TCHOTHIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM UYHCIIE C MOMOILIBIO
[MIP-anamu3a. HacnencrBeHHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKa. Bone3uun C HaCJIEICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEMIIMHCKON T€HETUKH B MPEIOTBpALICHUN

U JIEYEHNY T€eHETHYECKHUX 3a00seBanuii yenoBeka. CTBOJIOBEIE KIIETKU
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JlomecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT000pas3usi KyJBTYPHBIX PAaCTECHHH.
Posp cenexiyu B CO3aHMM COPTOB pacTeHUM M MOpoA *HUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX DPsSJOB B HACIEICTBEHHOW u3MeHuuBocTH H.I.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIA H
WHIUBUyaTbHBIN. Ortanel KOMOHMHAIIMOHHON CEJIEKIIUH. UcneiTanue
pou3BoauTeNiel Mo noroMcTBy. OTOOpP MO TEHOTUIY C IOMOIIbIO OLEHKH
(eHoTHNAa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/T CEJICKITMOHHOM pa0boThl. PannanuoHHbIN 1
XMMHUYECKMH MyTareHe3 KakK HCTOYHHMK MyTallMid Yy KyJIbTYPHBIX (opMm
opranu3moB. lcnosnp3oBaHME TE€HOMHOIO PpEJAKTUPOBAHHUS U METOJOB
pexomOuHaHTHBIX JIHK 1151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumonnoB. BHyTpuBuoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpellMBaHWEe, WIM ayTOpPHIMHI.
I'ereposuc u ero npuumssl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHast
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHnus

CEJICKLIMU PACTEHUI U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCNOIB3yEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBbl, HUX  XapaKTepUCTHKa. TpaauloHHas  OHOTEXHOJIOTHS:
xje0oneyeHre,  MOJyuyeHHe  KUCIOMOJIOYHBIX  NPOAYKTOB,  BUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOUOIOTHYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka, aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIUA SHNEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX.
Merto TpaHCIUTaHTaUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCTpyupoBanue pexkoMOuHanTHbIX JIHK. JlocTwkeHus W TEpCIEKTUBBI
XpOMOCOMHOW M TeHHOM WH)XeHepuu. MeauruHckue OUOTEXHOJIOTHH.

Hcmonbs30BaHNe CTBOJOBBIX KIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOIro Mmupa

buonoruueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHass  cucTeMa
opranudyeckoro wmwupa. IlpuHiunel kimaccudukanuu opraHu3mMoB. OCHOBHBIC
CUCTEMATHUYECKUE TPYIIITHI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS W KU3HEACATEIHbHOCTH OJHOKIETOYHBIX OpPTraHHU3MOB.
bakTepuu, apxeu, 0JHOKIETOUHBIE TPUOBI, OJHOKICTOYHBIE BOJOPOCIH, APYTHUE
npoTucThl. KooHMaIbHBIE OpraHu3Mbl. JIBUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amMEOouaHOE, KIYTUKOBOE, PECHUYHOE. 3alliTa Y OJHOKJIETOYHBIX OPIaHHU3MOB.

PaznpaxuMocTh y OHOKIIETOYHBIX OPraHu3MOB. TaKCUChI
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MHorokJieTouHble pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1enoe. TkaHum pacteHuid. TUIBl pacTUTENIbHBIX TKaHEM:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobenHocTH CcTpoeHUS, PYHKIHN U PACIIOIOKECHUS TKaHEH B OpraHax pacTeHUI

BereratuBHble ¥ reHEpaTUBHBIE OpraHbl pacTeHui. OyHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKE€HUE MHOTOKJIETOYHBIX PACTEHUM: TPOIIU3MBI U
Hactuu. llormomeHune BOABI, YIVIEKUCIONO ra3a W MUHEPAIBbHBIX BEILECTB
pacrenusmu. Jlpixanue pacreHuil. uddysus ra3oB yepe3 MOBEPXHOCTb KIETKU.
TpancnoptHele cucTeMbl pacTeHMil. Bbinenenue y pacrenumid. 3amura  y
MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpeacrtBa MacCUBHOM M XMMHYECKOH
3auThl. OUTOHIMIBL.

Pa3npaxxuMocTh M perynsuus y opraHu3MoB. Pa3npaxuMocTe M peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHUE

MHOrokieTouHbsle  KMBOTHbIE.  B3anMMOCBSI3b  4yacTe€il =~ MHOTOKJIETOYHOI'O
opranusma. TKaHI/I, Oopradbl U CUCTCMbI OpPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SIUTEIUalbHasi, COCIWHUTENIbHAs, MbILIICYHAS, HEpBHAS.
OcoOenHoctu cTpoeHHs, (yHKIMA U pAcMONOKEHUs TKaHeW B OpraHax

JKHUBOTHBIX U YCJIOBCKaA

Oprasbl U CUCTEMBI OPraHOB UBOTHBIX. DYHKIIMU OPraHOB M CHCTEM OpPraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbiii u BHyTpeHHUH ckeneT. CTpOCHHE W THUIIBl COCTUHECHHS
KOCTEH.

JIBM>kKeHHEe MHOTOKJICTOYHBIX JKHUBOTHHIX. IluTanume kuBOTHBIX. IluTanme
MMO3BOHOYHBIX )XHUBOTHBIX. [[pixanue xkuBOTHBIX. KoxkHOe npixanue. XKabepHoe u
JIEFOYHOE JbIXaHHUE.

JIpIXxaHre MO3BOHOYHBIX >KMBOTHBIX. OJBOJIOLMOHHOE YCJIOKHEHHE CTPOCHHS
JIETKUX TMO3BOHOYHBIX JKMBOTHBIX. JIpIXaTelbHAs CHCTEMa delloBeKa. MeXaHu3M
BEHTWJIAIIMK JIETKUX Yy TTHIl W MIJICKONUTAIONUX. TpaHCIOPT BEIIECTB Y
opranu3moB. TpaHCHOPT BeUIECTB y XUBOTHBIX. KpoBeHOCHast cuctema u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpoBOOOpamieHusi. DBOJIONUOHHBIE YCIOXHEHUS CTPOCHUS KPOBEHOCHOU
CHUCTEMBI TO3BOHOYHBIX >XHBOTHBIX. Bhinenenue y opraHu3moB. Beigenenue y
#KUBOTHBIX. CoKpaTtutenbHble Bakyonu. Opransl BeiieiaeHus. CBs3b MOJOCTH Tea
C KPOBEHOCHOM W BBIICIUTEIIBHON CUCTeMaMu. BpinelieHMe y NO3BOHOYHBIX
JKMUBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [lOKpoBBI M HX

IIPOU3BOJHEIC.
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PaznpaxkxuMocCTh U perymsust y opranu3MoB. Pa3apakuMoCcTh Y OJHOKIETOUHBIX
opranm3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsiuss y MHOTOKIECTOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pedieKTOpHasi peryJisiliusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnsl. DBONIOIMMOHHOE YCIOKHEHUE CTPOCHUST HEPBHOM
CUCTEMBI Y )KUBOTHBIX.

Pazpaborka anroputmMoB u mnporpamMMm i 3¢GHEKTUBHON (HYHKIIMOHATLHOMN
AQHHOTAIlUM  TE€HOMOB,  TPAHCKPUIITOMOB, IPOTEOMOB,  MeTab0JIOMOB

MHUKPOOPIraHU3MOB, PACTEHUHN, ’KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4esoBeKa U €ro 310pOBbe

Oprasnbl ¥ CUCTEMBI OPraHOB yesnoBeka. OTenbl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besyciioBHblE M yCIOBHBIC
peduexcel. I'ymopanbHast peryisiuuss M SHIOKPHUHHAs CHUCTEMa >KUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocCBs3p HEpPBHOH M DHIOKPUHHOW cucTeM. [ wumoramamo-runodusapHas

cucrema. Pedexc u pedaexropnas ayra. beaycioBHbIE U YCIOBHBIE peIeKChI

5.2

5.3

3ammTa opranuzma oT OosiesHed. MimmyHHas cucrtema venoBeka. Kierounsiii u
TYMOpaJIbHBIA MMMYHHUTET. BpOXAEHHBINA, NPHOOPETEHHBIN crenuduyecKuii
umMmyHuTeT. Teopus  KJIOHaJIbHO-CceleKTUBHOro uMMyHutera (I1.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHI OpraHusmMoB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIl

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYAbl U KpPOBb.

Kpyru kpoBoobparienus. Pabora cepaiia u e€ perynsuus

5.4

Jpixanue genoBeka. Juddy3us razoB yepes3 MOBEPXHOCTh KIETKH. J[pixaTenpHas
cuctema 4eioBeka. JlpIxaTenapHass MOBEPXHOCTh. Perymsaums  JIbpIXaHUS.

JIpIxaTeapbHbIe 00BEMBI

5.5

5.6

[MumeBapurenbHas cucremMa uenoBeka. OTHenbl MHUIIEBAPUTEIHHOTO TPAKTA.
[InmeBapuTenbHble  XKene3bl.  BHYTpHUIIONOCTHOE M BHYTPHKJIETOYHOE
MUIIeBapeHne

ITokpoBel M wux npousBoiaHble. Opranbl BblaeneHus. Ilouku. Crpoenue u
¢byHkuuonupoBanue HeppoHa. OunbTpanus, cekpenus U 00paTHOE BCACHIBAaHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BblJeNeHUs. OOpa3oBaHre MOYH Y YellOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CKeleTHBIS MBIIIOBI U KX pa60Ta.

CTpoeHME U TUITBI COEAMHEHUS KOCTEH

Teopust sBoMIOIMKU. Pa3BuTHe Xxu3HU Ha 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. IIpeanochuiku  BO3HUKHOBEHMS

napsuHHU3Ma. JKu3Hb 1 HayuyHas nearenbHocTs Y. JlapBuHa.




JIBmokymre cuiibl 3Boonuu BUaoB no Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHsI OpraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtoru. CoBpeMEHHast HBOJIOIMOHHAS OMOJOTrHs. 3HAYCHHUE BOJIOIMOHHOMN

Teopuu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHON KapTUHBI MUPA

6.2

[Tonmynsus kak ayeMeHTapHas eauHuua 5BoytoLUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETUYECKOTO pa3HOOOpa3usi U CTPYKTYphl Homyssiuui. M3menenue
reHooHAa MOMYJISAIUN KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SIBJICHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble  (AKTOPHI  (IBMDKYIIME CHJIBI) OBOJIONUH. MyTalMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleleil B momymsauusx. OQdext
OCHOBATEJIA. Murparuu. W3onsmus TIOTTYJISILIUIA: reorpaguyeckas
(mpocTpaHcTBeHHas ), Orooruueckast (penpoyKTUBHas).

EctectBennbiii  orOop — HampaBnsoomuid  ¢dakrop sBomonuu.  Dopmbl
€CTECTBEHHOTO  0TOOpa: JBIDKYIIMW, CTAOMIU3UPYIOIIUN, pa3pbIBAIOLIUI
(mu3pynTuBHBIH). [Tom0BOI 0TOOD.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yJbTaT  MHUKPOIBOJIIOLMH.
Bo3HukHOBeHHE  MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpa3oBaHue Kak pe3ynbTar
MUKposBoJtoiu. M3omsamus — kirodeBoil dakrop BumooOpazoBanus. Ilytu u
CHIOCOOBI BUJI000pa30BaHUS: aJJIonaTpUYeCKoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (DKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIHUIIJIOUIU3AIIHS,
rubpuansanys). JJIMTenbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl (OpMUPOBaHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMONOrMM B pa3paboTKe HAyYHBIX METOJOB COXpaHEHHUs
O0ropazHooOpazusi. MUKpPOIBOIIONMS U KODBOJIOMHS TApPa3uTOB U HMX XO35EB.
MexaHnu3mbl pOpMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM M CIOCOOBI O0PHObI

C HeH

6.3

MeTO)IBI HU3YYCHUSA MaKpPO3BOJIIOIHH. ITaneonTONIOTNYECKHE MCTOABI HU3YUYCHUSA
sBomonnu. [lepexonubie GopMbl 1 PUIIOTEHETUUYECKHE PSABI OPTaHU3MOB.
buoreorpaduyeckue Meroap! u3yueHus sBonrorun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buab-sHneMuku u
PEJUKTHI.

DOMOpHOJIOTHUECKHE U  CPABHUTEIBHO-MOP(OIIOTUUECKHE METOJAbl HM3yUYCHHS
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SBONIOUMU. ['€HeTHYeCKHe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TOSBIICHUS
SBOJIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPraHbl.
PyaumentapHsle  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHYECKHE M  MaTeMaTU4YeCKMe  METOJIbl  U3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MyTaI[{ U SBOJIIOIHS T€HOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuia) 3BojoUuU. HeobpaTMMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMITOB IBOJIIOIIUU

Hayunble rumnores3bl MNPOUCXOXKIEHHS JKU3HM Ha 3emiie. AOuoreHes H
naHcnepmus. JloHay4dHble PEACTAaBICHUS O 3apOKICHUH KU3HU (KPEaLlMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONpPOBEP)KEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpOoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM sBosrouuu. [lmanerapHas (reosiornyeckas)
HBOJIOLMS. XUMHUECKas »3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYECcKUX
BemiectB u3 Heopranuyeckux. Ombir C. Mumnepa u I'. FOpu. O6pazoBanue
nosimMepoB U3 MoHoMepoB. KoanepBarnas rumnoresa A.M. OnapuHa, rumnoresa
nepBuuHoro OynboHa JIk. XonaeitHa, reHetuueckas runoresa [. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meronapl e€ usyueHus. Vckomaemble OpraHM4eCKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHonOrMUecKkas 1mKasa: 0HbI, Opbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil spomonuu. IlosBieHne u 3BONIONMS NEPBBIX
KJIETOK. OBOJIONMA MeTabonu3Ma. BO3HMKHOBEHHE TEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3eMJie COOOIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Tpoucxoxaenne 3yKapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE
BUpycoB. IlponcxokIeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUE
OCHOBHBIX TPYTIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbixox pacrenuii Ha cyumry. IlosiBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHne uMmHu cymHu. CemeHHble pacTeHus. lIpoucxokieHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOMIONHMU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(dO3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [lepBeie XOproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOIIONUS TO3BOHOYHBIX.

[Tpoucxoxaenne ampuobuit u pentunuii. [IpoucxoxaeHNE MICKOHUTAOININX U
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ntun. [lpuamun xmrodeBoro apomopdo3a. OcBoeHue OECIO3BOHOYHBIMU H
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazuTue xu3HM Ha 3eMiie IO 3paM U IepuogaM: apxeul, MpoTepo30i, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakKTepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHUE U paclBET XapaKTEPHBIX OPraHU3MOB. YTIe00pa30oBaHHE:
€ro YCJIOBHSI U BIUSHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpoiwioro. [Ipuuunsl u
CJIEJICTBUSI MAcCOBBIX BhIMHpaHU. COBPEMEHHBII 3KOJIIOTMYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Meronsl aHTpononorud. (CraHOBIIEHHE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH ueroBeka. COBpeMEHHbIE HAyUYHbIE TEOPUH.
CxoncTBO uenoBeKa C KUBOTHBIMH. CHUCTEMATHUYECKOE MOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($U3M0JIOr0-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka oT )KMBOTHBIX. [IpsiMOXoXxkaeHne U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBmwxymme cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAaIbHEIC.
CooTHo1ieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTE€HE3E.
OCHOBHBIE CTaIuM AaHTPOIOTre€HE3a. ABCTPAIIONUTEKN — ABYHOTHE NPEAKH JIIOJIEH.
UYenoBek  yMenbll, IEpBble  H3TOTOBICHUA oOpyAudl  Tpyaa. UYenosek
MPSIMOXOJISAIIMNA U TEPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. YemoBek
reiienb0epreckuii — oOIMi NpPeJoK HEeaHIEepPTATbCKOro YelOBeKa W YesloBeKa
pazymHOro. YenoBek HEaHAEPTANBCKUM KaK BUJ JIIOJEH XOJOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpenenamMu AQpuki.

DOBONIOIUS COBPEMEHHOIO uesjoBeKka. EcTecTBEHHBI OTOOpP B MHOMJALUAX
yenoBeka. MyTanMoHHbI mporiecc W noiaumopdusm. [lomymnsiinoHHbIE BOJHBI,
npeiid reHoB, MuUrpanus U «3pQGEKT OCHOBATENA» B MOMYJISIMIX COBPEMEHHOTO
YelioBeKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHass  (dKBaTOpHUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M IyTH pacceneHHs 4elnoBeKa I10 IUIAHETE.
EnunctBo  dyenmoBeueckux pac. HayuHas  HeCOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXarollel cpembl.
Bnusnue reorpaduyeckoit cpeasl u  Apeiia TeHOB Ha MOPGOJIOTHIO U

(U3HOIOTHIO YeToBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU
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Paznensl u 3agaun sxosorun. CBsi3b HKOJIOTUU C APYTUMH HayKaMHu.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MPUPOAHbIE U JiabopaTopHble. MoOJENUpPOBaHUE B JKOJOTUHA. MOHUTOPHHT

OKPY’KaIOIIEH CpeIbl: TOKAIbHBIN, pErHOHAIBHBIN U TJI00aIbHBIN

Okosorndyeckue (akTopbl U 3aKOHOMEpHOcTH ux JAedcrBus. Knaccudukanums
9KOJIOTUYECKUX (PAKTOpOB: albuoTHyeckue, OUOTHYECKHE, aHTPOIOIE€HHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJOrW4yeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, 0. JIu6ux). TomnepantHOCTh. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak 3Kojoruueckuil ¢akrop. JlelcTBue pasHbIX
Y4aCTKOB COJIHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHUE TPYIIIbI
pacTeHMil M JKUBOTHBIX IO OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoanusm.

Temmepatypa kak skonormyeckuil cdakrop. JleiictBue Temmeparypbl Ha
opranusmsl. [ToMKMIO0TEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxunocts kak skonorndeckuit ¢akrtop. IIpucnocobnmenus pacreHMd K
MoJIICp KaHUI0 BOJHOTO OanaHca. Kiaccudukarnus pacTeHH MO OTHONICHHIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3/YIIHAs, IOYBEHHas,
rnyOuMHHass — MOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. (PU3NKO-XUMHUYECKHE
OCOOCHHOCTH CpeJl oOMTaHMs OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
JKU3HU B Pa3HBIX CpPelax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpHucrocoOIeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHI
KU3HHU.

XKuznennnle popmbl opranusmoB. [loHsTHE 0 XH3HEHHON (Qopme. Ku3HEHHbIE
(dopMBI pacTeHMiA: JepeBbs, KyCTapHUKU, KyCTaPHUYKH, MHOTOJICTHHE TPAaBBI,
oJHoJeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOESHMS U 00pa3a )KU3HU.

buotnueckune daxtopbl. Buapl OMOTHYECKHUX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxXJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonmueckue, (Qopuueckue, (¢dabpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN Ui CYLIECTBOBAHHS OPraHU3MOB B Cpele

obutanus. [IpyHINI KOHKYPEHTHOTO UCKIIIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKH momyisiuu. [lomymsuus kak Ouonormueckas

cucrema. Poiib HEOHOPOIHOCTH cpelibl, PU3UUECKUX OaphepOB U OCOOEHHOCTEH




7.4

O6uoJIOTMU BUJOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI HOIMYJISIIHA.
OcHOBHbIE MOKa3aTeNM MOIMYJSIIMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOXKIAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaLUs.

Okojorudeckas CTpykTypa mnonyisuuu. OILleHKa YHCIEHHOCTH IONYJISLUY.
JluHaMuKa nomyJsiiuy U €€ peryiisalius. bUOTMYEeCKuH MOTEeHUMaN IOITYJISLUN.
MognenupoBanue IOUHAMMKU —nomyisuuu. KpuBele pocTa  4YHCICHHOCTH
nonyisauuu. Kpusble BbDKMBaHMs. Peryisnus 4MCIEHHOCTH INONYJISLUA: pOJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

Ilonatue 006 »sKoysoruueckoil Hume Buaa. MectooOutaHue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatunHcona. Pa3zmepsl 3KonOruueckoin
Humy. [ToTeHnmanbHas U peaan30BaHHAS] HUILHA.

Bun xak cucrema mnonynsuuid. Apeaibl BUIOB. Buipl M uX KU3HEHHbIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornyeckue nHBa3zun JYKCPOAHBIX BUIOB

CoobmiectBa opranu3MoB. buoneHoz3 u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuoOIleHO3€. JKOocHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIMOHANBHBIE OJIOKM OPraHU3MOB B AIKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, peayleHTbl. Tpoduyeckue ypoBHu. Tpoduueckue menu u ceTH.
AbuoTtnueckue Onoku skocucteM. ITouBsl U miIbl B 3kocucTeMax. KpyroBopot
BELIECTB U MTOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE TTOKa3aTeIN 3KocucTeMbl. buomacca u mpoaykuusa. DKOJIOTHYECKUE
MUPaMUIbI YUCel, OMOMACCHl U SHEPTHUH.

HamnpasneHHble 3aKOHOMEpHBIE CMEHBI COOOILIECTB — CyKueccuu. llepBuuHble U
BTOPUYHBIE CYKLECCMM M MX MpPUYUHBL. AHTpPONOIreHHbIE BO3JCHCTBUS Ha
cykueccun. KinnmakcHoe cooOuiectBo. buopaznoobpasue 1 nmonHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipuponsble 3KOCHCTEMBI. AHTPONOTE€HHBIE JKOCHUCTEMBI. ATpPO’KOCHCTEMA.
ArporeHos. Paznnuns Mexxay aHTpONOT€HHBIMU U IPUPOIHBIMH 3KOCHCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢opa u
¢dayna. CuHaHTponu3anus ropoJIckoi ¢ayHsl. buonornueckoe u xo3sicTBEeHHOE
3HA4YeHHUE arpod3KOCUCTEM M YpPOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMMOJIEHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

[Iepenoc 3Heprum u BEHIECTB MEXKIY CMEKHBIMU SKOCHCTEMAMH. Y CTOWYMBOCTH
OpraHM3MOB, TMONYJSAUUNA M D3KOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPOINIOT€HHBIX BO3CUCTBUN
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buochepa — oOmemnanerapHas o0ono4yka 3eMiHM, TA€ CYIIECTBYET WU




cyliecTBoBasia XH3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6nactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6nochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOcTH Ouochepsl Kak
ro0aNbHOM  dKOCHUCTeMBbl.  J[MHamWueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemecTB M OHOreOXMMHYECKHME LHMKIBI (YrJIiepoaa, as3o0Ta).
PurmuunOCTS siBNCHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarrne o 6uome. OCHOBHBIE OMOMBI CYIIH: TyHAPA,
XBOWHBIC Jieca, CMCIIAHHBIE W INIUPOKOJIMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MYCTBIHM, TPONUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
KUBOTHBIA MHp OMOMOB CYIIIH.

Crpykrypa u (QYHKIHS )KHBBIX CHCTEM, OLIEHKAa MX PECYpCHOrO MOTEHIMAIa U

o6uochepHbIx QyHKIMN




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA

[Taceunuk B.B. buonorus. 10 kmacc. Yueonuk. ba3zoselit ypoBens buonorus. JIunus u3Hu
[Tonomapena M.H. "buonorus. 11 knacc. Yueonuk. bazossriii yposens @I'OC"

[Taceunuk B.B. buonorus. 10 kmacc. Yueonuk. YrimyonéHubpii ypoBeHb buonorus. JIuaus
KU3ZHU

[Taceunuk B.B. buonorus. 11 kinacc. YueOuuk. YrayOnéuusiii ypoBenb buonorus. Jlnaus
KU3HU

Ob6opynoBanue: HoyrOyk yuurtens. MylnbTuMe TMHHBIA TPOEKTOP. MHOTODYHKIIMOHATILHOE
yCTpOHCTBO (IpUHTEP-KONUP-CKaHep). JIazepusiii. UepHo-0enas nedars. @poHTAIBHBIC
KOJIOHKH JIBYXITOJIOCHBIE 2.1 cTanimoHapHble. 2 KOJOHKHU U 1 caOBydep.

Kaprouku 1uist uHAUMBUAYanbHON pabOTHI 10 OCHOBHBIM TEMaM.

Tepmometp, repbapun, kosuiekuus "[louBa u ee cocrap". KoMIIac MIKOJIBHBIN, JTyTa py4dHas,
MHUKPOCKOIIBI.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIAA YYEHUKA

TpanuionHble cpecTBa 00yYeHUS:

[lepedenp yueOHOTO 1 y4eOHO-HATISTHOTO 000y IOBaHMUS, TIPEAHA3HAYEHHOTO IS
ocHauieHus kabuHetoB ouonoruu coraacHo GI'OC. [Tocobus ans orpadboTKu
MPAKTUYECKUX HABBIKOB U yMeHUI KOMIUIEKTHI pa3gaTouyHbIX MaTepHaJIOB.

METOJINYECKHUE MATEPHUAJIBI JJIA YYUTEJIA

D0P "lomamaue 3aganusi. OcHoBHOE o011ee oOpa3zoBanue. buonorusa". 5-9 kmacc AO
NznarensctBo "[IpocBemenne.
Tpenaxep "O0nako 3HaHuil". buonorus.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

WHTepaKTHBHBIC METOINICCKHIE TTOCOOHSI.
bubmuoreka [IOK https://m.edsoo.ru/863d72b2
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