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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusy» yrmy6nénnoro yposHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusmM OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIiayOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
muddepeHnmanmu  00ydeHUST Ha YPOBHE CpeaHEro oO0mmiero oOpa3oBaHUS U
MPU3BAHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHUuE O00pa30BaTEIbHBIX, BOCHHUTATENIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydaroumxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOTO 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CITIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér mpejcraBieHue o
Heau M 3aJayax HM3ydeHus yuyeOHoro mnpenmera «buosnorus» Ha yriayOn€HHOM
YPOBHE, omnpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpHUpPOBAaHHME II0 pa3fenaM M TeMaM, paclpeleieHue Mo Kiaccawm,
PEKOMEHyeT TMOCIEAOBATeIbHOCTh W3Y4YeHUsS Y4YeOHOro marepuana ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tmpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B nporpamme 1o Ouonoruu
peanu30BaH MNPUHLMI MPEEMCTBEHHOCTH C W3y4eHHUEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oiarogaps dYeMy MPOCMATPUBACTCS
HAIMpPaBJICHHOCTh HA  MOCJIEAYIOIIEe pa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUN O 370pOBOM 00pasze >XKU3HHU, Ha
BOCIHUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXarwlieil mnpupoaHoit cpene. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit DPIOC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOydaromuxcss MO OCBOCHHUIO COACpX aHHUS OWOJIOTMYECKOro 0Opa3oBaHUs Ha
YPOBHE CpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha



pacimimpeHre U yriayOsjeHue 3HaHWM OOyYaromMXCs O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenune yueOHoro mnpeamera «buosorus» Ha YriIyOJIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYYEHHUIO
OuoJiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHMSI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  H3YYEHUH  OOydaronMMUcs
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUHM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTHe. Tak,
pacmimpeHbl U yriayOJaeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUMX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYEHHBIMU OOYUYAIOIIUMHCS MPU U3YUECHUH
(bU3UKY, XUMUH, Teorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBII MOAXOABl K HU3YYEHHIO OHOJIOTHU.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE AJIs )KMBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOro MUpa Ha 3eMJie,
COXpaHEHHUs OMOJOrMYECKOro pasHooOpa3zus IuiaHeTrol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJEKUUHU, OMOTEXHOJOTUU U CUHTETHUECKOMN
OMOJIOTMHY, AKTyalU3UPYIOTCS 3HAHMS OOydaroIMXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00ecmeUUTh  OCBOCHHUE
oOy4JaronMMuUCcs: OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBuUJI,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIE€TKH, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCSI HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTHS M TOJAJEpKAHUS HHTEepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuala B COAEP>KaHUU MPOTPaMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJIOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb uzydenus: yueOHnoro npenmera «buonorus» Ha yriyOJlIEHHOM YpOBHE —
OBIAJICHHNE  OOYYalOIIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh TU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OmpenenéHHO o0macTu
npoecCUOHaNbHON JIeATENbHOCTH, CBSI3aHHOM € OWOJIOTHEH, WM K BBIOOpPY
y4eOHOT0 3aBEICHUSA I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JocTmxeHnne 1enu uU3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUNBAETCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOCHHE OOYYarOUMMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uu MU OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJIsALus, BU, OMOreo1eHos3, onocdepa); 0 BEIAAIOMUXCS OTKPHITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM PA3BUTHS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHMH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMH  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B Jlabopatopur W B mOpupoae (HaOmroJeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYalOIUMUCS YMEHHUSMHU: CAMOCTOATEIBHO  HAaXOJWUTh,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOHN; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jeMaMu 4YeJOBEYECTBA; OLIEHUBATh MOCIEACTBUS CBOEH NEATENbHOCTH I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTh W COOMIOJATH  MEPBI
npo@HIaKTUKU MH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa NOBEACHUS B MPUPOJE U
oOecrieueHus: 6€30MacCHOCTH COOCTBEHHOM KU3HENEATETbHOCTH B UPE3BBIYATHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayUHbIE OTKPHITUS B 001aCTH OHOJIOTUH;

pa3BUTHE Y O0YUaIOIIUXCS MHTEIJIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpOIlECCE€ 3HAKOMCTBA C BBIJIAIOMIMMHUCS OTKPBITUSIMU M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JIOrHuel
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAHUE y O0YYarOIIUXCSl [IEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJE B
IIEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHUE IKOJIOTHIECKOH,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TMOBEACHUA B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaroMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEIEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbs
OKpYXXarolmux Jrojied  (coOmromeHuss Mep NporIakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3ZHENESTEIbHOCTH B YpPE3BbIUAMHBIX CHUTYAIUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3/IaHM€  YCIOBHM  JUIsl  OCO3HAHHOTO  BbIOOpa  0OydYarOIIUMUCS
WHIUBUTy AIbHON o0Opa3oBaTeNIbHOM TPAEKTOPHH, CHocoOCTBYIOILIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECICHNI0, B COOTBETCTBUH C
VH/IMBHUIYIbHBIMI HHTEPECAMH U TOTPEOHOCTSIMH PErHoHa.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YpOBHE cpeaHero oodiero oopazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT00p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHHUs OMOJIOTUU
OCYIIECTBIISIETCS ¢ y4ETOM CHEeIM(PHUKU €ro CoAepKaHWs W HAMpPaBICHHOCTH Ha
OpOAODKEHHEe OHMOJIOTMYECKOTO O00pa3oBaHWs B  OpPraHU3alUAX CPEAHETO
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIIIETCSL TIPOBEJEHUE JIa0OpaTOPHBIX M MpakTUyeckux pador. Taxxke ywacTtue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-MCCIIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPEIENSAeTCS Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COJAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue HporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utoroBoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HayKd UM U3ydyaeMble UMM IPOOJIEMBI.
dyHaaMEHTalbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4YHbIC HCCICIOBAHUS B
OHOJIOTHH.

3HaueHre OMoJOoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHWE OMOJIOTHUU B
MIPAKTUYECKON JEATECIIBHOCTA 4YEJOBEKA: MEIAUIIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JleMmoHcTpanuu

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

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

Tema 2. 7KuBble cuCTeMbI U UX H3y4YeHHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUIOBOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuii), oOuochepusiii. Ilpoueccbl, NPOUCXOIAIIHE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKK >KWMBOTO. JKM3HB Kak (opMma CyIiecTBOBAHHMS
Marepun. Hayku, nzyyaroiine >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPraHU3ALINU.

N3yuyenue xuBbIX cucteM. MeTonpl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIM, MeTaaHanu3. [louaTue o 3aBuCUMON U
He3aBuCHUMOM TmiepeMeHHOW. [InaHumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsiTie BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OICHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pesyibratoB. [IpUunHBI UCKaXXEHUS PE3yJbTAaTOB »JKcnepuMeHTa. I[loHsaTue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHCTeMbI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH KUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTKpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knetounas reopus (T. [1IBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOLO0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHMKPOCKON, MHMKPONPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «UM3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bozma u e€ poib Kak pacTBOPHUTENA, pEareHTa, y4acTUe B CTPYKTyPUPOBaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
poJsb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKA. bHONOrMYeckue mnoauMepbl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, NenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIIeBOIOB.

Jlununpr. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUA0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKYUYeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnupanb. Mectonaxoxaenue u ouosiornueckue pynknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynsl AT®. Makposprudyeckue cBsizu B moiiekysne ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [Jlpyeue uyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMpPYKMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cCuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHre XUMHUYECKHX JJEMEHTOB B HEXKHUBOM
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl OElIKOBOM MOJIEKYJbD», «CTpOoeHHUE MOJIEKYII
yriieBonoBy, «CTpoeHre MOJIeKyd JHUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyiasl ATO».

O06opynoBaHue: XMMUYECKas MOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapyxkeHHE OCJIIKOB C TOMOIIbIO Ka4€CTBEHHBIX
peaKIii».

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

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIICTKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riazmanemMma). CTpykTypa —IJIa3MaTHYeCKoOu
MeMOpaHnbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUecKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIN TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTa HaTpwmii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, IprOOB.

[uromnasma. [{uro3ons. [utockener. JIBuxkenue muromiazMbl. OpraHouIbI
kieTkn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIJIa3MaTHYeCKas CeTh
(OIIC), anmapar I'onbmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [I7maakuii  (arpaHyJisipHBIA)  3HIOIUIA3MATUYECKUN
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6eaxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMIbl  KJIETKH:  MHUTOXOHJIPUHM,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (PyHKIMHA MHUTOXOHIpuM U rmiactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACTBI, XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomeorcymounvie Qunamenmeoi.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmoi. MBbILIEUHbIE  KIIETKH.
AKxmuHosble KOMNOHEHMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. Kierounsrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyoboukamu. MomopHvie 6enxu.

Anpo. O6omouka sigpa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuun. SnepHpiii O0eMKOBBIA MaTpukc. [IpocTpaHCTBEHHOE pPaCIOIOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — TUCTOHBI. /{uHamuka s0epHoUu 00010uKku 6 mumose. Aoephbiil
Mparcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopnass pabora «M3ydyeHue CTpOEHUSI KJIETOK Pa3IUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX).

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AcCUMUTISALNS U JUCCUMUIISIITUSL — JIBE CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTuueckoe obOecnedueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBOWCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. OTinuust pepMeHTOB OT HEOPTAaHUYECKUX KaTanu3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nueMeHmvl U NUSMEeHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B Mpouecce
¢dotocunrteza. CBeToBas u TeMHOBas pasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue paznuyHbix (axTopoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buabsl Opokenus. I[IpomykTbl OpokeHHS M HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHHE, WK KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimu. OKUCIUTETEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cumnmes



ATD: paboma npomonnou ATD-cunmaszwl. llpeuMyliecTBa a’poOHOTO MyTHU
oOMEHa BeIeCTB mepes] aHa3pOOHBIM. DPHEKTHBHOCTH SHEPTETHUECKOTO OOMEHa.

JleMoHCTpanun

[Toptpetsrl: JIxk. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoTOCHHTE3Y, « JHEPreTHUECKUil 0OMen», «bruocuaTe3
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass  padora «lV3ydyeHHWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTORB (Ha MpUMEPE aMUIIa3bl WK KaTalla3bl).

JlabopaTtopnasi pabGora «/3ydeHne (HEpMEHTATUBHOTO pACIICTICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsienctBeHHass uHGOpMaLMs U peaiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi O6uocunrte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTH T'€HOB Yy MNpoOKapuoT. I'mmoresa
onepona (®. XKako6, XK. Mano). Moaexynsprvle mMexanuzmvl IKCAPECCUU 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynsuns 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbll YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, KMBOTHBIX, pacteHui. CITN]], COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamuxa: unmeepayus u anamuz o6orvuwiux maccusos («bigdatay)
CmMpYKmypHuix buonocudeckux oanuwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKkapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. . IBanoBCKHiA.

Tabmuubr u cxembl: «buocunTes Oenkay, «I'eHeTnueckuii kKoma», «Bupycem,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUN),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHUECKUH ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanwma. [Ipunnuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JJTHK. Xpomocombl. CtpoeHue xpomocoM. Teaomepsl u
TeoMepaza. XPOMOCOMHBIH Ha0Op KIETKHM — KapuOTHUIL. JIUTIOWIHBIA W
rariouaHbell  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel muto3a. Kapuoknnes u nutokuHe3. buosornueckoe 3HaueHUe
MHTO3a.

Perymamuss mutotrdeckoro nmkia kiuetku. [Iporpammupyemas KieTodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau kKiemox. «lL{ugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMmoHCTpauumn

Tabnupl U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocom», «Permukanus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKay.

JlaGoparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEnapaTax».

JlabopaTtopnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOGHUS U IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpPOEHUS,
GyHKUIMIA U pacioNIOKEHHS TKaHEH B OpraHax pacTeHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T'e€HEpaTUBHBIE OpraHbl pacTeHuil. OprasHbl u
CHUCTEMBI OPIraHOB KUBOTHBIX U uesioBeKa. DyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapykHblii W BHyTpeHHUU ckener. CTpoeHHE H
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBMJKEHHME  OJHOKIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI, YIVIEKMCIONO Trasa |
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. IIuTaHue XKUBOTHBIX. BHyTpumnosioctHoe u
BHYTPUKIIETOYHOE NUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTAENBI
MUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pacrenuit. Jlpixanue >kuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4enoBeKa. MeXaHW3M BEHTWIALMH JETKUX Yy NOTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Ceparue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENIBHON cucTeMamMu. Beigenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CTpoeHne M QyHKIIMOHUPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y Y€JIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX HPOU3BOJHEIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uyenoBeka. KiieTouHbll u
I'YMOpaJbHBIE HUMMYHHUTET. BpoXIEHHBIM W TPUHOOPETEHHBIM creruduuecKuii
UMMYyHUTET. Teopust KIOHaIbHO-celeKTUBHOro mMmyHutera (I1. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHl OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxxumocTte ¥ peryisius |y OpraHmsMoB. Pasgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3gpaxuMocTs ©  peryjsanus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX »XKMBOTHBIX. Pedinexc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PE(DIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtanmamo-runoduiapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupl m cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKJIETOYHBIE
Bojiopocin», «baktepumn», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuii», «KopueBbie cuctembl», «CTpoeHue cTedisy,
«CTpoeHue NUCTOBOM IUIACTUHKW», «TKaHM KHUBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHCTEMa, «Hepsnas CHUCTEMA, «Koxay, «MplleuHasT ~ CHUCTEMay,
«BpblgenurenbHas CUCTEMay, «IDHAOKPHUHHAsA cucTeMa», «CTpOCHHME MBI,
«mmynurer»,  «KuineuyHononoctHsie», «CxeMa  NHUTaHUS  PACTECHUI»,

«KpoBEeHOCHbIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPHD»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema poeioy, «HepBHas cucrema srymkm», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBrHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTTUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpPONpPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXKUX, KUBBIE IK3EMIUISIPhl KOMHATHBIX pacTEeHUM, repbdapuu
pacTeHuil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00O0pyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacileruieHus Kpaxmana u OeKoB moj AercTBreM (hepMeHTOB, 000pyAOBaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l3yueHue TKaHEe paCTCHUIN.

JlabopaTtopHas padora «/3yyeHue TkaHel KUBOTHBIX).

JlabopaTtopHasi pabora «/3yueHue opraHoB [IBETKOBOI'O PACTEHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dparmMeHTanus, KIOHHPOBAHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICi
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y »kuBOTHBIX. [10JIOBBIE KEIE3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
IIOJIOBBIX KJIETOK.

OmofnoTBOpeHHE UM 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OIUIOIOTBOPEHMS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). Jlpobnenuwe. Tumbl  aApoOIieHUS.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpyssanus). 3aKiajKa OpraHOB M TKaHEW U3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSHAE 4YacTell pa3BUBAIOIIETOCS 3apojbliia (IMOpHOHAIbHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO Kak  pPe3ylbTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIECH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. [lpsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. BHOJOrMYeckoe 3HAYEHHE MPSAMOrO0 M HEMPSIMOro



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTra KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YesioBeka. CTaauu moCTIMOPHOHATBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [lepnosl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['ameTtorene3 y pacteHuid. OIUIOAOTBOPEHUE M Pa3BUTHUE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereratnBHoe pazMHoOxkeHue», «Tumbl OGecroyoro
pasMHOXEHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOX)eHuEe TuApbD, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaauU OHTOTreHe3a», «lIpsMoe u
HENpsAMOe pas3Buthe», «PasBurne Manckoro xyka», «Passutue capanum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOJOTBOPEHHE Y ULBETKOBBIX PACTECHUW,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOpPCKOM  KamyCTbD», <«OKWM3HEHHBIM UHKI MXa», <« KH3HEHHBIA  IUKI
ManopOTHUKA», « KM3HEHHBINA LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

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

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

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HACJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKW Kak Haykd. Pabotsr T
Mengens, I'. ne @puza, T. Moprana. Poinb 0oT€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHE MOHATHUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHA, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHII.



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

JleMoHCTpauun

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHMS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eanHOo00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHnaenss — 3aKkOH pacLICIUICHUs IIPU3HAKOB. L{UTOJIOrMuUecKre OCHOBBI
MOHOTUOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJelIOBaHMUS ~ Tpu3HakoB.  [luTomornueckue  OCHOBBI  JTUTHOPUTHOTO
CKpEILIMBAHUSL.

CueruieHHoe HacienoBaHue rnpuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICAOBAHUE T'€HOB, HAPYLICHHWE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOPHUsI HACIIEACTBEHHOCTH.

['eHeTuka nosia. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIEHUs Mmoia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTepOoraMmeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI aJulenn3M. B3anMoAEHCTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onuctas. [Tomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX MPOLECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUH.
['eHeTHYECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axkoH
MeHnnens», «AHanu3upymrouniee CckpeluBanue», «HemomHoe TOMUHUpPOBaHHEY,
«CrierieHHOE HAcJIeIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajIenu3m», « B3auMoaeicTBHE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBHUCHMMOTO HACJIEAOBAaHMUS TPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMM CILEIUICHHOTO HACIIEIOBaHUs MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydeHue  pe3yNbTaTOB  JUTHOPHIHOTO
CKPEIIMBAHUSA Y IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHUMBOCTH: HEHACJICACTBCHHAS M HACJICJCTBCHHAS.

MopaudukanuonHass U3MEeHYUMBOCTb. Ponb cpeasl B (opMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHUYHMBOCTH.

I'enoTunuueckas N3MeHUMBOCTh. CBOMCTBA T€HOTUIIMUYECKOM M3MEHUYMBOCTH.
Buapl reHOTUNIHYECKOW N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAas W3MEHYMBOCTHb. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOT0 pa3Ho00pa3us B Mmpejiesiax OJTHOr0 BUA.

MyTanmonHass W3MEHYMBOCTh. BuHIBI MyTaluili: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIUIa3MaTHYeckue myTtanuuu. CoMaTUYEeCKUE U TMOJIOBbIe MyTaluu. IIpuyunHbI
BO3HUKHOBEHUS MyTalnuud. MyTareHbel W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  DNUSECHEMUYECKUX (HaKmopos 8
HACNe008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

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

Tabmuet u cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buapl myTarmii.



OOopynoBaHue: XUBbIE W TepOapHBIC SK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYMBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYUMBOCTU. l[locTpoeHue BapuallMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytarmun y aApo3oduiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBBIH, IIMTOr€HETUYECKU, MOIYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a0051€BaHus YelloBeKa. [ eHHbIE U XPOMOCOMHBIE
Oosie3HU 4YesnoBeka. bolie3HW ¢ HACIENCTBEHHOM MpeApacloyiOKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peJTaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['eneTtnueckue (akTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JeMmoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3ydeHUs] TEHETHKU
yesoBekay, «I eHeTnyeckue 3a00J1€BaHUs YEIOBEKay.

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JomMecTukanuss W CeJeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTHUKALIMH.
VYuenue H. W. BaBunoBa o IleHTpax MNpPOUCXOXIECHUS U MHOT000pa3us
KYJIbTYPHBIX pacTe€HUil. Poib cenekuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*KUBOTHBIX. CopT, mopoda, IMTaMM. 3aKOH TOMOJIOTUYECKMX PSIOB B
HaciaeAcTBeHHOM wu3MmeHuuBocth H. WM. BaBuioBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMoHHOM paboThl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
VHIUBUY AJIbHBIN. Oransl KOMOMHAIMOHHOU CCJICKIINU. HUcnbiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C ToMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboTHI.
PanuanMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcrmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana st CEJIEKINH.

[TomyueHune MOJIUIUIONIOB. BryTtpuBuaosas THOpUIN3AIINS.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WKW ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcmonb3oBaHue
rerepo3uca B cenekiuu. OtnanénHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEKBHUOBBIX THOPUAOB. JIOCTHKEHUS CEIEKIIMU PACTEHUMN U )KUBOTHBIX. «3eéHast
DesonoyuUsy.

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamnenue u ynpaejieHue
2eHeMUYeCKUMU Pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax VIVUUeHUs. CYuecmayiomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoell U nepcneKmueHbiX MexHoI02UlI.

JleMoHCcTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pAa3usi KyJIbTYpPHBIX
pacTeHu», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW W3MEHYHMBOCTWY,
«MeTtonpl cenekiumny, «Otnanénnas rudbpuauzanus», «MyTtaresesy.

JlabopaTopnasi padora «/3yueHue copTOB KyJNbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

IKcKkypeusi «OCHOBHBIE METOAbl W JOCTHUKCHUSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM YyYaCTOK, B TEIUIMYHOE XO3SAWCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WIM HAYUYHOTO LICHTPA)».

Tema 16. BuorexHos0rust ¥ CHHTeTHYECKAs1 OMOJIOTUA

OOBEeKThI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAEnHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMI U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKHUE Y TH.



Kierounasa unxeHepus. MeTonsl KyJlbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue TramioujoB B CeJlEKUMH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. HMcnonvsosanue MOHOKIOHATbHBIX U NOJUKTOHAIbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAHTALIMH SJEP KIIETOK.
Texnonozuu 0300po6IeHs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMocOMHass W TE€HHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
koHcTpyupoBanue pekomouHanTHbix JJTHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHrnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nmudposas meauruHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKH COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TaprerHas Tepanusi paka. 3D-OmoumHkeHepus i pa3paOOTKU
(byHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoiauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreuyeHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneidr OPBU, ycTaHOBiIE€HHE MOJIEKYJSPHBIX MEXaHH3MOB
¢ynxumonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOLIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POU3BOJCTBEY, «KileTounas nHxxenepus», «I eHHass HHXKEHEPUS».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE ITPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHUH B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JIBroKyIye CUiibl 3BOTFOLMK BUIOB 110 Y. JlapBUHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunterndeckor Tteopun dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOLIMOHHON TEOPUH B POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdeMoHCTpauU

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. Hapsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema xuBoid mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
MPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemectsus Y. lapsunay, «Haxonku Y. lapsunay, «Dopmbl 60pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «Muoroobpasue KyJabTYpHBIX (opM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JABIXKYLIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLIHID.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULIA 3BOJIOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOTO pa3HooOpa3zus M CTPYKTypbl Homyssinuid. M3meHeHue
reHo()oH/a TOMYyJSILIMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHbie (aKTOpbl (ABUXKYIIME CHJIBI) 3BOMIOUUA. MyTallMOHHBINA
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymamusx.  Oddexr
ocHOBaTend. IDggexm oOymuiiounoco zoprviuwika. CHUdCEHUe 2eHemuueckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue sgpghexma Opeiigha cerog 6
oonvuwux u  manvlx  nonyiayusax.  Murpauun.  M3omAuMs  mOMyssIuUi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBisiomuii ¢gakrop sBodonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMM, CTaOMIM3UPYIOIIMHA,  pa3pbIBAIOLIUI
(nm3pyntuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOMIOLUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocodseHnii y opraHu3mMoB: MOp(OIOrHYecKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHune Kak pe3yiabTaT
MUKpPOAIBOMTIOIMHU. M3omsimus — kimodeBoi (aktop BumooOpazoBanus. [lytu u
CrIocoObI BUJ1I000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3anus,
rubpuanzaiys). JIuTenbHOCTh BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONW  OWOJIOTMM B pa3pabOTKe HAay4YHBIX METOJOB
coxpaHeHusi 6ropazHoo0pasusi. MUKPOIBOMIONMS U KOIBOIIOIUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCTpaMuK

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

Tabmuubl 1 cxembl: «MyTanmoHHasT HM3MEHYUBOCTHY, «llomynsiuonHas
CTpYKTypa Buaa», «Cxema mposBiieHus 3akoHa Xapan—BaitnOepray, «/Ipmwkymine
CHJIBI 3BOJIOIUNY, «DKOJIOTHUECKas W3OS MOIMYJIALUNA CeBaHCKON (dopenmy,
«['eorpapuueckass W30JAMUS  JIMCTBEHHUIBl CHUOMPCKOW U JIMCTBEHHHULIBI
Jnaypckoi», «IlomynsiuoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«BnycTpranbaelii MenaHnu3m», «JKuBble Hckomaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aganrauuny, «lIpucnocobieHHOCTh OpraHu3MoOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupoze», «CrnocoObl Bugo0OpazoBanus», «l'eorpaguueckoe BUA000pa3oBaHUE
TpEX BUAOB JAaHABIIIEH», «IKOJIOIMUYECKOE BHUIAO00PA30BAHUE BHJIOB CHHUIL,
«ITonunnouael pacrenuit», «KamycTHo-peaeunbiii ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUW OJM3KUX BHUAOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CTIOCOOAMHU.

JlabopaTtopnasi pa6ora «BplsiBIeHHEe W3MEHYMBOCTH y OCOOEH OJIHOTO
BUID».

JlaGopaTtopnass  pa6ora  «llpucmocoOneHuss  OpraHu3smMOB UM UX
OTHOCHUTEJbHAs LIEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHUE BHUJOB MO MOp(OIOrHIecKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyueHus: oHBomonuu. Ilepexonueie ¢GopMbl M (PUIOTEHETUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpaduyeckue mMeTonsl u3ydeHus sBomonuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB M OCTpOBOB. buoreorpaduueckue obOmactu 3emuu. Bumabi-
SHAEMUKHU U PETUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOTrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynuMentapubsle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUUECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTalliy U 3BOJIFOIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyui.
HeobOpatumocTs 3Bomonnu. ApanTuBHas paauainus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

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

Tabmunpl U cxeMbl: «PUIOTEHETUYECKUHN PsIT JIOMIANn», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromnedansy»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emiun», «lpei) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ AHAJIOTUYHBIE OpraHe), «PyJaUMEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpHl 4YeloOBEKa M MMMMaH3e», «[aBHbIe
HaITpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OOopynoBaHue: KOJUJIGKIIMU, TrepOapuu, MYJSKA HCKOMAEMBIX OCTaTKOB
OpPTraHU3MOB, MYJISIKU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeaCTaBICHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHU )KU3HU U €€ ONpoBepKeHHeE onbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU JBOJIIOLIHAH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBINM CHHTE3
OpraHn4yeckux BemecTB n3 Heopranndeckux. Ompir C. Mumiepa m I'. Opm.
OOpazoBanue mosMMepoB u3 MoHoMmepoB. KoarnepsatHas rumnoresa A. .
Omnapuna, TMmoTe3a nepBuYHOro OyapoHa JIx. XomnaeitHa, TeHeTUYecKasi TUIoTe3a
I'. Ménnepa. Pubozumbl (T. Yek) m rumorteza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropuss 3emuin U Meroabl €€ u3ydeHHs. lVIcKomaemble OpPraHHYECKHUe
octaTkd. ['eoxponosoruss u e€ wMeronpl. OTHOCUTENbHAasE U aOCOIIOTHAs
reOXPOHOJIOTHUs. I'€0XpOHOIOrHYecKast KaJla: 30HbL, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tamel opraHndeckord sBoouud. [losgBieHne © 3BOIOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onn3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'pYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIIOPOBBIX PacTeHUUM U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxXoxaeHrne NIBETKOBBIX
pPaCTCHUM.

OCHOBHBIC ATallbl 3BOJIONHMH JKABOTHOTO MHupa. OCHOBHBIE apOMOPQO3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOJAE. DBOIIOLHUS MTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunuun kimodeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MpPOTEPO30i,
najgeo3oi, Me3030¥, KaWHO30i. OOmas xapakTepuCTHKa KIMMara U
TEOJIOTMYECKUX MpoueccoB. llosBiIeHHE M pacUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoOpa3oBaHue: €ro yclIOBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6Mopa3HO0Opa3us Ha 3emIie.

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

JleMmoHcTpanuu

[Toptpetsi: @. Pequ, JI. Cnannanuanw, JI. I[Tactep, . . Meunukos, A. U.
Omapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
W3YUYCHHIO CaMO3apoKIeHMUs Ku3HW», «Cxema ombita C. Mmmepa, I'. FOpwm»,
«JTambl  HEOPraHWYECKOW  3Boyouun», «l'eoxpoHoliorMueckas  IIKajiay,
«HauanpHble 3Tarbl OPraHUYECKO IBOMIONUNY, «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema X uBoW mnpupoab», «CTpoeHue BUpPYCa,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOYHBIE BOIOPOCIINY,
«MHorokseTrounsie Bogopocian», «Mxuy», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHU», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIX», «lIpocteiimme», «KumedHonomocTHbIeY,
«IInockue 4EPBUY, «UnEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIE,



«IIpecmbikaromuecs», «lItuusyy, «Mnekonuraromue», «Pa3Butne xu3Hu B
apXeucKom spe», «Pa3BuTHE )KU3HU B MPOTEPO3OUCKON Ipey, «PasButue xu3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue XKu3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMa OPraHUYECKOTO MUPAy.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENApPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKHMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl U 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJISIKU OPraHUYeCKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydeHno abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHHH B
NEPBUYHOI aTMochepe».

JlabopatopHass padora «/I3ydyeHHe M OINKCAaHHE MCKOMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnueckass padora «M3ydyeHne OCOOCHHOCTEM CTPOCHUSI pacCTECHU
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «/3ydyeHre oCOOEHHOCTEM CTPOEHUSI TO3BOHOYHBIX
YKABOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHsle
BO33peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEJIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIIOBEKA € JKMBOTHBIMU:  CPaBHMUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($hU31M0I0r0-0MOXUMHUECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrokymme cuiibl ((akTOpbl) aHTPONOreHe3a: OUOJIOrHYeCcKre, COllUaIbHbIE.
CooTHolIEeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT'€HESE.

OcCHOBHBIE CTaJAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O00E3bSHBI
(IPOKOHCYJIBI) M PAaHHUE TTOHTHBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JT0Jed. ABCTPAJIONUTEKU — ABYHOTME MPEAKHU JroJeh. YemoBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYIUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a  npenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOMME  MPENoK
HEaHIEPTAJIbCKOT0 YEJIOBEKA U YEJIOBEKAa Pa3yMHOI0. YermoBeK HEaHAEePTAIbCKUN
Kak BHJ JIFOJEH XOJOJHOTO KJIMMaTa. YeloBeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TameoreHeTrka 1 NajaeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBIN OTOOp B MOMYJISILIUSIX
yenoBeka. MyTannoHHBIH Tporecc M noaumopdusM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPEeKT oCHOBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHarue o pace. bosblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs]),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). Bpems M myTu paccelieHHsl 4eloBeKa IO IUIAHETE.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBEeKa.

MexaucCiuIUIMHapHble  METOAbl B (U3WYECKON  (OMOJIOTMYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS ~ AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. buoconnaneHbple HcCIeNOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

[Toptpersr: Y. lapBun, JI. JIuku, 5. 4. Pornnckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTUNY, «['0JIOBHON MO3T uenoBeKay,
«YenoBekooOpa3Hble 00€3bAHB, «CKENeT YeIoBeKa M CKEeJNEeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BIKYILIME CUJIBI AHTPOIIOTE€HE3a», « IBOJIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
IPAMOXOIAIIMI, «JleHucoBckuid yenoBek» «Heannepranbupn», « KpoMaHbOHIBD),
«IIpenku yenoBekay», «ITarbl IBOJIFOLUHN YETOBEKA», «Packl yemoBekay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEAMETOB MaTepualibHOU
KyJbTYpbl TPEAKOB 4YeloBeKa, penpoaykuuu (ororpadum) kapTUH C
MUQOJIOTHYECKUMU U OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPIMOXO0KICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYeCKUX aJalTallil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKpY Kaloluleil cpeaoi

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. Cykauésa. Pa3gensl u 3amauun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTHUMH HAYKAMH.



Metoasl sxonoruu. IloneBbie HaOmoneHUs. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble U JabopartopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEel Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M YesnoBedecTBa ¢ Npuponoil. dopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJIOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

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

Tabmuubl u cxembl: «Pazgensr skonorum», «Meroasl 3Kkonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEH CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUYECKUE, OMOTHUECKHUE, aHTpOIIOTeHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuil dakrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3MBI. DKOJIOTUYECKHE TPYIIIIBI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHMIO K cCBeTy. CUTrHaJIbHAs poOJIb CBETA.
doTonepruoau3M.

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

Bnaxnocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuilt K
HoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3uKO-xuMUYecKue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucmocoOneHuss OpraHu3MoB K
YKU3HH B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJu4yHble pUTMBL. [IpHCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
XKuznennole POpMBbI pacTeHUM: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHHUS M 00pa3a KU3HHU.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuueckue, Gdadbpudeckue). 3HAUYCHHE
OMOTUYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUSI.

JeMoHCTpaMuK

Tabmuubl U cxembl: «2konorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», « TEIIOKpOBHbIC
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpraHU3MOB», «bHONOrMYECKHE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«DKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jecay, «llenn
NUTaHUs, «XuiHuuecTBo», «llapasutuzm», «KoukypeHuus», «CumMOuo3y,
«KommeHcanuszmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO PAa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpodutam, kcepoduram, me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJIJIEKIIMHA KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repObapu M KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M JKUBOTHBIX PA3IMYHBIX YKU3HEHHBIX (OPM, KOJUIICKIIUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JIMUYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBiIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTtopnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOIYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Monmynsimua ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, (PU3NIECKUX 6ApbEpPOB U
0COOEHHOCTEW OMOJIOTHH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuid.  OCHOBHBIE TIOKa3aTeIM TOMYJISIUU: YHUCIEHHOCTb, ILIOTHOCTD,



BO3pDaCTHAas M IIOJIOBAasi CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nomyiasuuud. OleHKa YMUCICHHOCTU MOMYJISALNH.
JAvHaMuka Mmomyiasiuud U €€ peryysiius. bHOTHYeCKUi MOTEHUHAN MOIMYJISLUU.
MopaenupoBaHue JUHAMHUKU NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIUN.
KpuBble BbDKHBaHUSA. Perynsnus YWCICHHOCTH MOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIU.

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

3aKOHOMEpPHOCTU TIOBEJICHUS WU MUrpaluid >KUBOTHBIX. buosormueckue
VMHBA3UU Yy KEPOJHBIX BUIOB.

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «IKOJOTHYECKUE XaPaKTEPUCTUKU TOMYJISIUAN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «lIpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B JKOCHUCTEME: MPOAYLIEHTbl, KOHCYMEHTHI, PEIYyLEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u certu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3kocucTeMax. KpyroBopoT BElIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  MOpoOayKIHMS.
DKOJIOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTpPOIOIE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. Knmmmakcunoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopetl U
oKkeanos. Ixocucmemvl MyHOp, 1€CO8, CMenell, nyCmbitb.

AHTpOTIOTEHHBIE HAKOCHUCTEMBI. ATposkocucTeMa. ArporeHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. [oponckas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpgexkma u 6udo8-30uhukamopos (Kirouesvlx
61008) 6 yHKYUOHUposanuu 3Kkocucmem. IlepeHoOC SHEPTUU U BEIIECCTB MEXKTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, NOMYJISIIUI U 9KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€UCMBUSL.
MeTo1010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CrpykTypa  OuoleHO3a»,  «ODKocHcTeMa

HIMPOKOJIUCTBEHHOTO JIECay», «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
TPYINNbl OPraHU3MOB B 3KOcCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKasi MUPAMUJIA YUCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly, «IKOJIOTHUECKass MUpaMUa dHEPTUNY,
«O06pazoBanue 6onoTay, «llepBuunas cykieccus», «BoccTaHOBIEHUE Jieca MOcCie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repObapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETh
YKOCHUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanre ypo0o3KOCUCTEMBD».

JlaGopaTopnasi pa6ora «l3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcHs «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOJ0JIbHBIA WJIU IOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKocUcTemMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmermnanerapHas o0osiouka 3eMiM, TNI€ CYHIECTBYET WIIU
CyllleCTBOBaJIa >kM3Hb. Pa3zBuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.



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

3aKOHOMEPHOCTH CylecTBOBaHusl Ouocdeprsl. OcobeHHOCTH OHOChEpHl KakK
rio6abHOM PK0cHCTeMBbL. JMHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Omocdepe.

3oHaneHOCTh OWochepnl. Ilonstue o Omome. OCHOBHBIE OHWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHBIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpykrypa 1 QyHKIUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIHANIa U
ounochepHbIx QPyHKIUH.

JlemoHcTpanuu

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «KimMarnueckue
nosica 3emnn», «TyHapay, «Tailra», «Cmemanueiii jgec», «ILIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlyctoiHsy, « Tponrueckuid gecy.

OO6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OIIafA cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBI. Bo3nelicTBUE 4YeNOBEKa Ha
ouocdepy. 3arpszHeHue BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne noussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3JIECMCTBUE HA PACTUTENBbHBIA U KUBOTHBIM MHUp. OXpaHa
pPacCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBI.
Kpacasie xHuru. Oco0o oxpansembie npupojanbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W IMPUPOJIBI.
PannonanbHOE  MPUPOJONOJIB30BAHUE M COXpaHEHHME  OHMOJIOTMYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccie008aHus nepexooa K pecypcocbepezaroujeii U
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmMayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHogbl



sKopeaburumayuu IKocucmem U cnocobos 6OopvOvLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u nazemHwvIx d9KOCUCTIEM.

JleMoHCTpanun

Tabmumel W cxeMbl:  «3arpsi3HeHHE  aTMOcdepb»,  «3arps3HEHHE
runpocheprr», «3arpssHeHue TOuBbY, «llapHuKOBEIT 3PdexT», «Ocobo
OXpaHsieMbIe PUPOTHBIE TEPPUTOPUNY», « MOJETH YIIPaBIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIICJICHBI CIICAYIOIINE COCTABJISIONINE: OCO3HAHHME OOYYarONUMUCS POCCUUCKON
IPaXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUIO0, Haiuuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haluyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCMUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKHUMU COLUOKYJIbTYPHBIMU, HICTOPUUYECKUMU U JTyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHSA, Pa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBOKEHHS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHONIICHHWS K KYJIbTYPHOMY HACIEIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXarouUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI yudeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH O0OYYAIOIINXCSI PYKOBOACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE peAU3alMd OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIHHOU IESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHUTYLIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNIATh COOCTBEHHYIO TMO3MUIMI0 [0 OTHOUICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOIIIEHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYyJbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPHUPOJIbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HAUYCHUS OWOJIOTMHM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBA;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMHu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

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



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

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1arONOy YU :

NOHMMAaHHWE W pealu3alus 370pOBOro M 0e30macHoro oopasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE TOCJIEACTBUNA W HEMPUATUS BPEIHBIX MPUBBIYECK (YMOTpEOICHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpPa30BaHMUIO HA
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIlEeCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMSI TIOCTYIIKOB M OLIEHKM MX BO3MOXHBIX ITOCJIEICTBUMA IS
OKPYXarOUIEN CPEIbL;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed HuX
pEeLIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUU NpoOJeM, CBSA3aHHBIX C palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINpUIATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaOLIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATh HEOIATONPHUSATHBIE SKOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIIATD UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHON U COLMAIBHOMN
MPaKTUKE, TOTOBHOCTH K y4aCTHUIO B IPAKTUUYECKOMN NIEATETbHOCTH HKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOIO Ha JIUAJIOTE
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHMUE SI3BIKOBOW M YHUTATENbCKOM KYJIBTYpbl Kak CpelIcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHUA e poiu B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOsiemM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OWUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAUIMHBI, CO3/aHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieueHuss  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAILHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KYyJIbTYypbl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMOit
IPU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUpPa U MPOUCXOSIINX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIIOUEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peteHus Ipo0JIeM B peabHbIX JKU3HCHHBIX CUTYaIIUSIX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW ESATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW IO OHWOJOTUH B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHLIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HII/IXCSI
MCKIUCHOUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHLIe IMOHATHA, OTPAXKAIOIIUC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPIrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC y‘IG6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GyHKIIMOHATHHON
TPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETCHIIMH OOYYalolIuXcs; CIIOCOOHOCTD
oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCUUIIIIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJIbHblE yueOHbIE JIEHCTBUSA B
ITO3HABATEJIbHON 1 COLMAIIBHON MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOyuwatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHBIE
yHHUBEpCaJbHblEe yueOHbIC AEMCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yUeOHbIE
NEHCTBUS, pEryJsITUBHbIE YHHUBEpCAlbHbIE YUYEOHbIC JEHUCTBUS, COBMECTHAs
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
0o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMHA
NeCTBUSIMM:

1) 0a3oBble JJOrH4YecKue JeCTBUS:

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

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CpaBHEHMU S, Ki1acCupuUKau, 0000IIeHHS ), PACKPBIBATh CMBICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUS (DAKTOB U SIBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYKIEHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4YaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKKe  MPOTUBOPEYUH  pa3HOTO  pOJa,  BBISIBIECHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a MMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-HCCIIEI0BATEIbCKONW U MPOCKTHON JIEATEIHHOCTH,
HaBbIKAMHU  paspelieHusi MmpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PELIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IMYHBIX METOAOB MO3HAHMS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPHU CO3/IaHUU YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJI€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUAX;

BBISBJISITh [PUYMHHO-CJICACTBEHHBIE CBS3M U AKTyaJu3HpOBATh 3a/ady,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHUS, HaXOJIWTh apryMEHThI [JIsl J0Ka3aTesIbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYI0 00JacTu
KU3HEIEATEIIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTAaTh HOBBIC WJICH, MpeajiaraTb OPUTHMHAIBHBIE MOAXOAbl U PEIICHUs,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOUYHHUKAX MHGOPMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJISIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHHS], KPUTUIECKUA OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3aj1ay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TaarpaMMbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONB30BaTh HAYUYHBIA S3BIK B KadecTBe CpeACTBa mpu pabdoTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0peBUATYpy, HOMEHKIATYpY,
UCTIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAcTloO3HaBaHWS W 3aMATHl  WHOOpMAaIuH,
uH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01enme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYXJaaeMoi TeMbl (yMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeéMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYyaIluH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpU pelIeHUU OUOIOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

OBJaieHre YHHBEPCAIbHBIMH PeryJasSTUBHbIMHU ACHCTBUAMM:

1) camoopranuszanms:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKM B CBOMX ACHCTBHSX M NOCTYNKAax IO OTHOLICHHUIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHHS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JIaBaTh OLICHKY HOBBIM CHUTYalLMsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

J1aBaThb OLIEHKY HOBBIM CUTYyallsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQuieKCHUM AJisi OLEHKU CUTyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHIO;



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

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE peE3yJbTAaThl OCBOCHUSI COJEpKaHHUS Yy4eOHOro mpeaMeTa
«buonorusiy Ha yriayOAEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npobuapHOro  o0yueHus  oOydaronuxcss — Owojormu. OHH  BKJIIOYAIOT:
cnenuuyeckue st OMOJIOTMH Hay4YHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO0 3HAHUHN, BUJbI JEATCIBHOCTH IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3yapTaThl MPEICTABICHBI IO
roJiaM U3y4eHusl.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHWH TPoOJieM  palroHAIBLHOTO
MIPUPOJIOTIOIB30BAHUS, O BKJIaJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIoruy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIME OHOJIOTHYECKHUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U pPa3BUTHE), OMOJIOTMYECKUE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuenuss (H. W. BaBmioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  pAcTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TMEPBOTO TOKOJIEHUS, PACIICIIIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. H. Basuiosa), HNPUHLIHAIIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIAEJOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIC MPU3HAKHN: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHUS OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILLICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHHUS,  HMHIMBUIYAJIBHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHAaBIMBATh B3aMMOCBSI3M MEXAY OPraHOMJIaMU KIETKH U HUX
(GYHKIUSAME, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIECTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpebl OOUTaHUS;

YMEHHE BBIABIATH OTIMUYMUTEIbHbIE NPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX IPYyII;

yMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATh TPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIIEyEMbIMU OMOJIOTMUECKUMHU MTPOLIECCAMU U SIBICHUSMH, JENIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuiIa npu padbote ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPSITh MX 3SKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIUpys Lelb WCCICIOBAHMS, aHAJIU3UPOBATH MOJYYCHHBIC
pe3yNbTaThI U ACNIaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, M
nyOJMYHO  TPEICTaBISATh  MOJY4YEHHBbIE  pe3yNbTaThl Ha  YYEHHYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HAMpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3JaHHME TPAHCTEHHBIX
OpraHU3MOB);



yMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccCHoHaTbHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJILCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIPaBJICHHBIM HA OCO3HAHHBIA BHIOOpP COOTBETCTBYIOIIEH podeccun u
MPOJIOJDKEHNE  OMOJOTMYECKOro OoOpa3oBaHMs B OpraHU3alMsIX  CPEIHETrO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
Ks1acce JOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U POJM OUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHHM 3aKOHOB MPHUPOJAbl M PEIICHUH SKOJIOTHYECKHUX
npoOJieM 4YenoBeYecTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
PUPOOTIOIH30BaHUs, U B (HOPMUPOBAHUH IIEHHOCTHOIO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJIAJIETh CHUCTEMOW OHOJIOTHYECKUX 3HAHUW, KOTOpas BKIIOYACT
ONpENENICHUs] M TOHUMAHUE CYIIHOCTH OCHOBOIOJArarolux OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTrHUYECKHUE TEOPUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 nyTsX U HampasieHusx 3Bontouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust Jx. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO0  IO3HAHWA,
WCIIOJIb3YEMBIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX 00BEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOLICHO30B,
PKOCUCTEM U Ouochepbl, CTaOWUIU3UPYIONMIETO, JBHXKYILIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITATPUYECKOTO
BUJI000pA30BaHUs, BIUSHUS ABMKYIIUX CHJI SBOJIOIMU HA T€HO(OH]T TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BELIECTB U MOTOKA YPHEPTUH B IKOCHUCTEMAX;

YMEHHME YCTaHaBJIMBAaTh B3aUMOCBS3UM MEXKIYy TMPOIECCAMH IBOJIOINH,
JBIDKYIIMME CHJIAaMUA aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOMTaHUs, aOUOTUYECKUX M OMOTHYECKUX



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

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIS JOKA3aTelbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOIBI M USTIOBEUYECTBA;

yMEHHUE peliaTb OMOJOTUYECKUE 3aa41, BHISBIISITH TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOTHI, COOIIOIATH
npaBuia mpy paboTte ¢ yueOHBIM U Ta00PaTOPHBIM 000pPYI0BaHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M
nyOJMYHO  TPEACTaBIATH  MOJYYCHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUIMHAX, MOCICACTBHIX W CIOCO0aX MpeAoTBpPAIICHUS
ri100aabHbIX M3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO35SHCTBa, IHIIEBON
MPOMBITIUICHHOCTH, YTJIYOJIATh TIO3HABATENIbHBI HMHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccM U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHue pa3gesioB H TeEM nudpoBLIe
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
MPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 bronorns xak Hayka 1 bubmorexa LIOK
Y https://m.edsoo.ru/7f41¢292
2 JKuBbIe cHCTEMBI U UX U3yYEHHE 2 bubmmorexa LOK
https://m.edsoo.ru/7f41¢292
b K
3 buonorus kieTkn 2 0.5 nomorexa LO
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 X 10 1
MMHUHCECKAA OPrafu3atiiit KIICTKH https://m.edsoo.ru/7141c292
bu6mmoreka [JOK
5 C 8 2
TPOCHHE U QYHKINH KIETKN https://m.edsoo.ru/7f41¢292
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1 bu6mmoreka [JOK
KIIETKE https://m.edsoo.ru/7f41¢292
7 Hacnencteennas nuagopmanus u 9 0.5 bubnuorexa [JOK
peanu3anus e€ B KIETKe ’ https://m.edsoo.ru/7f41¢292
8 JKu3HeHHBIN UK KIETKH 6 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
9 C 17 1.5
TPOCHHE H (YHKINH OPraHH3MOB https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
10 P 8 1.5
FSMHONCCHHE 1 pASBITHE Opramsuon https://m.edsoo.ru/7f41¢292
11 ['eneTrka — Hayka O HACJIEICTBEHHOCTH U 2 0.5 bub6mmoreka [IOK



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

HN3MCHYUBOCTHU OPTaHU3MOB

https://m.edsoo.ru/7f41¢292

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTHU 10 1 bubmmnorexa [IOK
p a https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
1 1
3 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 hitps:/m.cdsoo.ru/7f41c292
14 I'eneTuka yenoBeka 3 0.5 buGnnorexa LIOK
https://m.edsoo.ru/7f41¢292
bu6mmorexka [IOK
15 4 1
Ceneiuys opram3mos https://m.edsoo.ru/7f41c292
16 BuorexHonorus u cuaTeTUYECKast OMOJIOrUs 4 Bubmorexa ITOK
https://m.edsoo.ru/7f41c292
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| 3apoxKACHUE U Pa3BUTUE IBOIFOLUOHHBIX 4 bubnnoreka [JOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f41¢292
. bubnuorexa [JOK
2 M 14 2
HEPOSBOINOMHA 1 66 Pesy InTatht https://m.edsoo.ru/7f41¢292
3 Maxkpo3BoIIOLHS U €€ Pe3yIbTaThl 6 bubmorexa HOK
P t pesy https://m.edsoo.ru/7f41c292
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 15 15 bubnnoreka [JOK
3emuite ’ https://m.edsoo.ru/7f41¢292
5 IIpoucxoxaeHue 4yenoBeka — aHTPOIIOTEHES 10 1 bubmmorexa [OK
P A P https://m.edsoo.ru/7f41c292
DKOJIOTUSl — HayKa O B3aUMOOTHOIICHUSIX bubnmnoreka [JOK
6 OpraHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM 3 0.5 https://m.edsoo.ru/7f41¢292
C OKpYKaroIle cpeaou
bu6mmorexa [IOK
7 O 0 9 1.5
PTAHHSMEL H CpeAa ODHTaHI https://m.eds0o.ru/7f41¢292
bu6mmorexa [IOK
8 DKOJIOTUS BUJIOB U TOIMYJISUN 9 0.5
A Y https://m.edsoo.ru/7f41c292
9 DKOJOTHUs COOOIIECTB. DKOJIOTHUECKUE 12 0.5 bubnmoreka [JOK
CHUCTEMBI ' https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
10 Buocdepa — rimobanbHast sKocucTemMa 6
nocepa —rn b e https://m.edsoo.ru/7f41¢292
11 UYenoBek 1 OKpysKaromias cpeaa 6 bubmuorexa [JOK



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

12 PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

7.5

https://m.edsoo.ru/7f41¢292

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTHnueckue
n/n Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
| bronorus kak KOMIUIEKCHasI HAyKa U Kak 1 bubnuorexa [IOK
4acTh COBPEMEHHOTO OOIIECTBA https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbl U X CBOWCTBA | bubmorexa HOK
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
3 YpoBHEBas OpraHU3aLusl KUBBIX CHCTEM 1
https://m.edsoo.ru/7f41c292
4 HcTopust OTKPBITHS U U3YYEHHUS KIIETKH. 1 bubnuoreka [IOK
Knerounas Teopus https://m.edsoo.ru/7f41¢292
Metozasl MOJNIEKYJIAPHON U KIETOYHON bubnuoreka [IOK
6uonoruu. [Ipaktnueckas padora «M3yuyenue https://m.edsoo.ru/7f41¢292
5 METO/I0B KJIETOUHOW OHONIOoTUn | 0.5
(xpomatorpadusi, snexTpodopes, '
muddepeHIMaTbHOE HEHTPUPYTHpOBaHHE,
[TLIP)»
6 XUMHUYECKUN COCTAB KIIETKU 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
7 MuHepanbHbIE BEIIECTBA KIETKH, UX 1 bubnuorexa [IOK
Ounonoruveckas poib https://m.edsoo.ru/7f41¢292
Opranndeckue BEnecTBa KIETKH — OCINKH. bubnuorexa [JOK
8 JlaGopatopHas pabota «OOHapyxeHue 1 0.5 https://m.edsoo.ru/7f41c292

0EJIKOB ¢ OMOIIBIO KAYECTBEHHBIX PEAKIINI»



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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9 CsoticTBa, knaccudukanys u GpyHKkIun bubnmoreka [JOK
OenKkoB https://m.edsoo.ru/7f41¢292
10 Oprannueckue BeniecTBa KJIETKH — bubnmoreka [JOK
YIJIEBOJBI https://m.edsoo.ru/7f41¢292
11 Oprannueckue BenIecTBa KIETKH — JIUIHUIbI Bubmaorexa ITOK
https://m.edsoo.ru/7f41c292
Hyxknennosslie kucnotsl. JIHK nu PHK. bubmuorexa [JOK
12 JlaGopaTtopHas pabora «McciaenoBanue 0.5 https://m.edsoo.ru/7f41c292
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTraHU3MOBY
13 Crpoenue u ¢pynkiun ATO. [Ipyrue bubnnoreka [JOK
nykieosuarpudocharsr (HTD) https://m.edsoo.ru/7f41¢292
14 CexBennpoBanue [JHK. Meroasl renomuku, bubnuorexa [JOK
TPaHCKPUIITOMHUKH, IIPOTEOMUKH https://m.edsoo.ru/7f41¢292
15 MeTto1bl CTPYKTYpHOM OHOJIOTHH bubmorexa HOK
https://m.edsoo.ru/7{41c292
16 Tune! knetok. [Ipokapuornueckas kieTka bubmmorexa [OK
https://m.edsoo.ru/7141c292
CtpoeHune dyKapruoTUYECKON KIIETKH. bubnuotexa [JOK
17 [IpakTuueckas padota «M3ydeHne cBOWCTB 0.5 https://m.edsoo.ru/7f41¢292
KIJIETOYHOU MEMOpPaHbD»
. bubnuorexa [JOK
18 IToBepXHOCTHBIN anmnapar KJIeTKH
https://m.edsoo.ru/7f41¢292
OnHOMEMOpaHHBIC OPTaHOUIBI KIICTKH. bubnuorexa [JOK
19 [IpakTuueckas padota «M3ydeHne IBIKEHUS 0.5 https://m.edsoo.ru/7f41¢c292
LUTOIUIa3MbI B PACTUTENBHBIX KIETKAX»
20 [TomyaBTOHOMHBIE OPTAHOUIbI KJIETKHU: 0.5 bubmuorexa [JOK

MUTOXOHJIpHH, T1acTubl. JlabopaTopHas

https://m.edsoo.ru/7f41¢292
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pabora «lccnenoBanue mia3mMonu3a u
JeTIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

21 HememOpanHbie OpraHOU/IbI KICTKH buommorexa LIOK
https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK

22 CTpoeHHe i QYHKILH s1pa https://m.edsoo.ru/7f41¢292

CpaBHHUTENbHAS XapaKTEPUCTHUKA KIIETOK bubnuorexa [JOK
23 sykapuot. JlabopaTopnas pabota «3yueHue 0.5 https://m.edsoo.ru/7f41c292

CTPOEHUS KJIETOK Pa3IMYHBIX OPTaHU3MOBY»

AcCuMUIAIUS U TUCCUMUJISAIIAS — JIBE bu6mmorexa [IOK

CTOpPOHBI MeTabomm3ma. Tumnsl oOMeHa https://m.edsoo.ru/7f41c292
24 BemecTB. JlabopaTopHas pabora «3yyenue

KaTaJUTHYECKON aKTUBHOCTU ()ePMEHTOB (Ha

pUMepe aMHIIa3bl UM KaTanaas3bl)»

DepMEHTaTUBHBIN XapaKTep peakui bubnnorexka [JOK

KJIETOYHOTo MeTabonau3Ma. JlaboparopHast https://m.edsoo.ru/7f41¢292
25 pabora «3yuenue pepMeHTaTUBHOTO 0.5

pacuienjaeHus NepoKkcHuia BoJOpoa B

PaCTUTETBHBIX U )KUBOTHBIX KJIETKAX)

26 benku-akTuBaTOphl U OENKU-UHTUOUTOPHI bubmmorexa [OK
https://m.edsoo.ru/7f41c292

N bubnuorexa [JOK
27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB hitps-//m.cdsoo.ru/ 7416292
bu6mmorexa [IOK
28 Potocires https://m.edsoo.ru/7f41c292
Xemocunres. Jlaboparopnas pabota bubnmoreka [JOK

29 «CpaBHeHHE poLeccoB POTOCHHTE3A U 0.5 https://m.edsoo.ru/7f41¢292
XEMOCHHTE3a»

30 AHa3poOHBIC OpraHnu3Mbl. Buabl OpoxeHusI. bubnuorexa [JOK
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Jlaboparopnas pabota «CpaBHEeHUE
IPOIIECCOB OPOXKEHUS M JIBIXAHUSD)

https://m.edsoo.ru/7f41¢292

31 AdpoOHBIE OPraHU3MBI. JTaIlbI bubnmoreka [JOK
OHEPreTHYECKOro oOMeHa https://m.edsoo.ru/7f41¢292
DHeprusi MeMOpPaHHOTO TpareHTa MPOTOHOB. bubnuorexa [JOK
32 Cunre3 AT®: pabota nporoHHoit ATD- https://m.edsoo.ru/7f41¢292
CHUHTa3bl
33 Peakuuu MaTpuyHOro cuHTe3a bubmorexa HOK
t P https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
34 T — i PHK
DAHCKPHIIIHGL = METPIAHRNL CHETES https://m.edsoo.ru/7f41c292
35 Tpancisius u e€ sTanbl bubmorexa HOK
P t https://m.edsoo.ru/7f41c292
36 KoaupoBanue amuHokuciot. Pons pubocom bubnmnoreka [JOK
B OMocuHTE3€e OenKa https://m.edsoo.ru/7f41¢292
37 Opranusanus reHoma y mpokapuor u bubnmnoreka [JOK
JYKapuoT https://m.edsoo.ru/7f41¢292
MonekyJisipHbIe MEXAaHU3MBI 3KCIIPECCUH bubnuorexa [JOK
38
T'€HOB y DyKapuoT https://m.edsoo.ru/7f41¢292
Bupycsl — HekseTouHble (OPMBI KUZHU U bubnmoreka [JOK
39 oOnuratHele napasuThl. [IpakTuueckas 0.5 https://m.edsoo.ru/7f41¢292
pabota «Co3nanue MOJIeH BUPYCa»
40 BupycHsle 3a00neBaHus YeI0BEKa, bubnmnoreka [JOK
JKUBOTHBIX, PACTCHUH https://m.edsoo.ru/7f41¢292
41 HanotexHomoruu B OMOJIOTHH U MEUITIHE bubmmorexa [OK
A https://m.edsoo.ru/7f41c292
42 JKu3HEHHBIN LUK KIETKU bubmorexa HOK

https://m.edsoo.ru/7141¢292
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bubmuorexa [JOK

43 Matprristit ciiires JAHK https://m.edsoo.ru/7f41c292
Xpomocomsl. JITaboparopHas pabota bubmuorexa [JOK

44 «3ydyeHure XxpoMOCOM Ha TOTOBBIX 0.5 https://m.edsoo.ru/7f41¢292
MUKpOIIpenaparax»

bubmuoreka [JOK

45 JleeHue KISTIH — MHTO3 https://m.edsoo.ru/7f41c292
Tuns! kneTok. Kapnokunes u HUTOKHUHES. bubnnorexa [HOK

46 JlaGopaTtopHas pabora «HabmroneHue Mmuto3a 0.5 https://m.edsoo.ru/7f41¢292
B KJIETKaX KOHYMKA KOpEIKa JyKa (Ha
TOTOBBIX MUKpOIIpEnapaTax)»
47 Perynsius xKU3HEHHOTO IUKJIIA KIETOK bubmorexa HOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
48 Oprafisu Kak eAusoe enoe https://m.edsoo.ru/7f41c292
Tkanu pacrenuit. JJaboparopnas pabota bubnunoreka [JOK

49 . - 0.5
«3y4yeHue TkaHen paCTCHUN» https://m.edsoo.ru/7f41¢292
TkaHW )KUBOTHBIX U YEJIOBEKA. bu6mmorexa [IOK

50 JlaboparopHnas pabota «3yueHue Tkanen 0.5 https://m.edsoo.ru/7f41¢292
YKUBOTHBIX)»
Opransl. Cuctemsl opranoB. JlaboparopHas bubnuorexa [JOK

51 pabota «M3yueHnne opraHoB IIBETKOBOTO 0.5 https://m.edsoo.ru/7f41¢292

pacTeHus»
bubmuorexa [JOK

32 Oriopa Tea OprasHsMon https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK

>3 JIBIDKHHE Opraii3MOB https://m.edsoo.ru/7f41c292

54 [Iutanue opraHu3mMoB bubmorexa HOK

https://m.edsoo.ru/7f41¢292
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ITnTanne mo3BOHOYHBIX JKUBOTHBIX.

bubmuorexa [JOK

55
[IumeBapuTenbpHas CUCTEMa YeJIOBEKa https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
56
JbIXaHHE OPraHH3MOB hitps://m.edsoo.ru/7f41c292
57 JIpIxaHue 1Mo3BOHOYHBIX KUBOTHBIX U bubnmoreka [JOK
YeJ0BeKa https://m.edsoo.ru/7f41¢292
58 TpaHCIOPT BEIIECTB YV OPraHU3MOB bubnmorexa LIOK
p p HI Y op https://m.edsoo.ru/7f41¢292
59 KpoBenocHas cucrema o3BOHOYHBIX bubnnorexa [HOK
J’KUBOTHBIX U 4YEJIOBEKa https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
60 B
PUICIICIIE Y OPTaHHsMOB https://m.edsoo.ru/7f41¢292
61 3ammra y Opraiu3MoB bubnnorexa LIOK
= y op https://m.edsoo.ru/7f41¢292
62 HNMMmyHHas cuctema 4enoBeka Buommorexa LOK
https://m.edsoo.ru/7141c292
63 PazapaxxuMocTs U peryiains y OpraHu3MoB bubmorexa LHOK
AP PEryJLAA Y Op https://m.edsoo.ru/7141c292
64 I'ymopanbHas peryssius 1 3HAOKpUHHAS bubnnorexka [JOK
CHUCTEMA KUBOTHEIX M YEJIOBEKA https://m.edsoo.ru/7f41¢292
65 DopMbI pa3zsMHOXKEHHUSI OPraHU3MOB bubmmorexa LIOK
P p p https://m.edsoo.ru/7f41¢292
b K
66 [TonoBoe pa3zmMHOKEHUE nommorexa O
https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
67 Meii
CcHO3 https://m.edsoo.ru/7f41¢292
68 ["ameTorenes. OOpa3oBaHKe U Pa3BUTHE 0.5 bubmuorexa [JOK

MOJIOBBIX KJIETOK. JlabopaTopHasi pabota

https://m.edsoo.ru/7f41¢292
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«/3ydyeHue cTpoeHus MOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpPOIIpENapaTax»

69 NunuBuayansHOE pa3BUTHE OPraHU3MOB — bubmumorexa [IOK
OHTOI'CHE3 https://m.edsoo.ru/7f41¢292
70 3akJiaJika OpraHoB M TKaHEH U3 bu6mmoreka [IOK
3apOJABIIIEBBIX JIUCTKOB https://m.edsoo.ru/7f41c292
Poct u pa3zButue xuBoTHbIX. JlabopaTopHas bubnnorexa [HOK
71 paboTta «BpIsSBICHHE TPU3HAKOB CXOJICTBA 0.5 https://m.edsoo.ru/7f41c292
3apo/IbIlIel O3BOHOUHBIX JKUBOTHBIX)
Pa3mHoOeHue u pa3BuTHE pacTeHUM. bubnnorexa [HOK
72 JlaboparopHas padota «CTpoeHHE OPraHoB 0.5 https://m.edsoo.ru/7f41¢292
Pa3MHOXKEHHUS BBICIIUX PACTCHUI»
7 Hcropust CTaHOBJIEHUS U PA3BUTUS T€HETHKHU bubnuoreka [IOK
KaK HayKu https://m.edsoo.ru/7f41¢292
OCHOBHBIE TIOHATHS U CUMBOJIBI TEHETHKH. bubnuoreka [IOK
74 JlaGopatopHas pabota «J{po3oduia kak 0.5 https://m.edsoo.ru/7f41¢292
00BEKT FeHETUYECKUX MCCIIEIOBAHUIN
3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. bubnuorexa [JOK
MonorudpuaHoe CKpeluBaHue. https://m.edsoo.ru/7f41¢292
75 [IpakTuueckas padora "M3yyenue 0.5
pe3yIbTaTOB MOHOTMOPUHOTO CKPEIIMBAHUS
y Ipo30¢uiisr"
[{uTonornyeckue OCHOBHI MOHOTHOPHIHOTO bubnnoreka [JOK
76
CKpELIUBaHUsA https://m.edsoo.ru/7f41c292
AHanuzupytoiee ckpeuuBanue. Hemonnoe bubnnoreka [JOK
77
JIOMUHHUPOBAHHE https://m.edsoo.ru/7f41c292
73 Jurubpunnoe ckpemuBanue. [Ipaktuueckas 0.5 bubnuoreka [IOK

pabota «3ydeHue pe3yibTaToB

https://m.edsoo.ru/7141¢292
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JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(DHIIBDY

79 [{uTonorunyeckrne OCHOBBI TUTHOPUTHOTO bubmuorexa [JOK
CKpeEIIMBaHUsA https://m.edsoo.ru/7f41¢292

80 CuernieHHOe HaclieIOBaHUE MTPU3HAKOB Bubmaorexa ITOK

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

81 XpoMOCOMHasI TEOPHS HACIEICTBEHHOCTH bubmorexa HOK

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

82 I'enernka nona bubmmorexa [TOK

https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK

83 ['enoTun xak nenocTHas cucrema

https://m.edsoo.ru/7f41c292
I'eneTnyecknii KOHTPOJIb pa3BUTHUSA bubnnorexa [HOK

84 .
pacTeHui, )KUBOTHBIX U YEJI0BEKA https://m.edsoo.ru/7f41c292

25 N3MeHUYnBOCTH ITPU3HAKOB. Buibl bubnunoreka [JOK
W3MEHYUBOCTHU https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK

86 MoudukaoHHas “3MEHUYUBOCTh hitps//m.cdsoo.ru/ 7416292
BapuauyvoHHbIN psif U BapUallMOHHAs bubnuoreka [IOK
kpuBast. JlaboparopHas paboTa https://m.edsoo.ru/7f41¢292

%7 «HccnenoBanne 3akOHOMEPHOCTEN 0.5
MOAU(UKAITMOHHON U3MEHUYUBOCTH.

[TocTpoenne BapralMOHHOTO psAIa U
BAPUALIMOHHON KPUBOI»

23 I'eHoTHMNIMUECKAss U3MEHUUBOCTb. bubnmoreka [JOK
KoMOunaTiBHas ©3MEHYUBOCTH https://m.edsoo.ru/7f41c292
MyTanmoHHas U3MeHYHBOCTh. [IpakTnueckas bubnuorexa [JOK

89 pabota «MyTtauuu y apo30¢puisl (Ha 0.5 https://m.edsoo.ru/7f41c292

TOTOBBIX MHKpOIIpErapaTax)»
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3aKOHOMepHOCTI/I MYTAllMOHHOI'O ITpo1ecca.

bubmuorexa [JOK

%0 ONUTreHeTHKa U SITUT€HOMUKA https://m.edsoo.ru/7f41¢292
I'enernka yenoseka. [IpakTuueckas pabora bubmumorexa [IOK

91 . 0.5
«CocTaBiieHUE U aHaIU3 POJOCIOBHOIN» https://m.edsoo.ru/7f41¢292

92 MeToapl MEIUIIMHCKON T€HETUKHU
3HavueHHe MEIUIIMHCKON TeHETUKH B bubnmoreka [JOK

93 IPEOTBPALICHUH U JICUEHUU T€HETUYECKUX https://m.edsoo.ru/7f41c292
3a00JIeBaHUIl YellOBEKa
OCHOBHBIE TIOHSITHS CEJICKIUU. bubnuorexa [JOK

94 JlaboparopHas padota «3yuenue copTos 0.5 https://m.edsoo.ru/7f41c292
KyJbTYPHBIX PACTEHUH U TIOPOJI JOMAIIHUX '

YKUBOTHBIX)»
Metoabl CeICKIIMOHHON pabOTHI. bu6mmoreka [IOK

95 JlaboparopHas padota «M3yueHne MeTo10B 0.5 https://m.edsoo.ru/7f41¢292
CEJIEKI[UU PACTCHUIN»

JlocTrKeHHs CeneKkIuu pacTeEHU U bubnunoreka [JOK

96 KUBOTHBIX. [IpakTHueckas pabora https://m.edsoo.ru/7f41¢292
«IIpuBUBKa pacTeHUID»

97 CoxpaHeHHe, U3y4YeHHUE U UCTIOIh30BaHUE bubnuotexa [JOK
TEHETUYECKUX PECYPCOB https://m.edsoo.ru/7f41c292
brorexHosiorus Kkak Hayka u OTpaciib bubnnorexa [JOK

98 npou3BojcTBa. [IpakTnyeckas pabora 0.5 https://m.edsoo.ru/7f41¢292
«3yuenune 00bEKTOB OMOTEXHOIOTUN

99 OcHOBHbIE HaNpaBIEHUS CHHTETUYECKOU bubnuorexa [IOK
Oouosioruun https://m.edsoo.ru/7f41¢292

100 XpOMOCOMHas U T€HHasl MHXEHEPUs bubmmorexa [TOK

https://m.edsoo.ru/7141¢292

101

MCHI/IL[I/IHCKI/IG OHMOTEXHOJIOTHH

bubmuorexa [JOK
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102

PesepBHsiit ypok. [ToBTOopenue, 06001meHue,
CHCTeMaTH3aIlUs 3HAHUH

https://m.edsoo.ru/7f41¢292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne undgposbie
Tema ypoxa Kounrpouabusie IIpakTHueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 OBomonnonHas teopus Y. Jlapsuna 1
t P Hapi https://m.edsoo.ru/7f41c292
) JBroKy1ye cuiibl 3BOJIFOLUUA BUIOB 110 Y. 1 bu6mmoreka [JOK
HapBuny https://m.edsoo.ru/7f41¢292
3 Bbopn0a 3a cyiecTBoBaHMe, €CTECTBEHHBIHN U 1 bubnnoreka [JOK
HCKYCCTBEHHBIH 0TOOP https://m.edsoo.ru/7f41¢292
4 DopMHUPOBAHUE CUHTETUYECKON TEOPUH | bubmmoreka [JOK
3BOIIOUHA https://m.edsoo.ru/7f41¢292
5 DTanbl HBOJIIOIMOHHOTO IpoLecca: 1 bubnunoreka [JOK
MHUKPOIBOIIOLHS U MAKPOIBOIIOLIUS https://m.edsoo.ru/7f41¢292
6 [Tonynsuus — 3neMeHTapHas €JUHULIA 1 bubnunoreka [JOK
3BOJIIOLUU https://m.edsoo.ru/7f41c292
3aK0oH TeHeTHYeCKOro paBHOBecHs JK. bubnuotexa [JOK
7 Xapnu, B. Baiin6epra. Jlaboparopnas i 0.5 https://m.edsoo.ru/7f41¢292
pabota «BpIsBIIeHHE U3MEHYUBOCTH Y )
ocobeit 0JTHOrO BUIa»
8 OnemMeHTapHbIe (PaKTOPHI IBOJTIOLUN 1 buomorexa HOK
https://m.edsoo.ru/7f41c292
9 Dddext ocHoBarens. IHPexT OyTHIIIOUHOTO | bubmuorexa [JOK
TOpJBIIIKA https://m.edsoo.ru/7f41c292
10 Murpauyu. M30a0uu nomyJisiui: 1 bubnmoreka [JOK

reorpaduueckasi, OnoJIorudecKas

https://m.edsoo.ru/7f41¢292



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

EcrecTBeHHbI 0TOOp — HaNpaBIAIOMINN

bubmuoreka [JOK

1 (hakTop IBOIJIIOITUU https://m.edsoo.ru/7f41c292
12 [TonoBoii oT60p bubmorexa HOK
https://m.edsoo.ru/7f41c292
[IpucrnocobaeHHOCTh OPraHU3MOB KaK bubmmorexa [IOK
13 pe3yabTaT MUKpOdBoJronHH. JlaboparopHas 0.5 https://m.edsoo.ru/7f41¢292
pabota «M3y4yenne apomopdo30B u '
UIMO0AIANTALMKN Y PACTEHUI U )KUBOTHBIX)
[Tpumeps! mpUCTIOCOOICHHH Y OPTraHU3MOB: bubmmorexa [IOK
Mophooruueckue, GU3N0IOTUIECKHE, https://m.edsoo.ru/7f41¢292
OMOXHMUYECKHE, ITIOBEICHYCCKHUE,
14 0.5
JlabopaTtopnast padora «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCHUTEJIbHAS
1[E1eCO00Pa3HOCTh)»
Bun, ero kxpurepuu u CTpykTypa. bubnnorexa [JOK
15 JlaboparopHas pabota «CpaBHEHHUE BUI0B 0.5 https://m.edsoo.ru/7f41¢292
10 MOP(OJIOTUIECKOMY KPUTEPHUIO»
bu6mmorexa [IOK
16 CrpyxTypa BHIa https://m.edsoo.ru/7{41c292
17 BunooOpa3zoBanue kak pe3yibTar bubnnorexa [JOK
MUKPOIBOJIFOLIMU https://m.edsoo.ru/7f41¢292
18 CBA3b MUKPOABOIIOLMH U STTUJIEMHOJIOT U bubmorexa [IOK
https://m.edsoo.ru/7f41¢292
19 Makpossomntonus. [Taneonronornueckue bubnuorexa [IOK
METOAbI U3YUYEHUS 3BOIIOIUN https://m.edsoo.ru/7f41¢292
20 Buoreorpaduyeckre MeToab! H3yYeHUS bubnuorexa [IOK
ABOJIIOLIUU https://m.edsoo.ru/7f41¢292
21 DOMOPHOIOTHYECKHE U CPABHUTEIBHO- bubmuorexka [JOK
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MOP(}OIOTHYECKUE METO Bl U3YUCHUS
9BOJIFOIIMN

https://m.edsoo.ru/7f41¢292

MoneKyJIsIpHO-T€HETHYECKHUE,

bubmuorexa [JOK

22 OMOXHMMHYECKHE U MaTEMAaTHYECKHUE METO I https://m.edsoo.ru/7f41¢292
W3YUYEHUs IBOJTIOIUU
23 OO01mre 3aKOHOMEPHOCTH JBOJTFOIHH bubmorexa [JOK
https://m.edsoo.ru/7f41c292
24 AnanrtuBHas panuauus. HepaBHOMEpHOCTh bubnnoreka [JOK
TEMIIOB ABOJIIOIIN https://m.edsoo.ru/7f41¢292
)5 Hayunble runote3bl NpOUCXOXKACHUS KUZHU bubnunoreka [JOK
Ha 3emiie https://m.edsoo.ru/7f41¢292
26 JloHay4HbIe IpEACTaBIEHUS O 3apOKICHUN bubmmorexa [IOK
JKU3HU https://m.edsoo.ru/7f41c292
7 OCHOBHBIE 3Tanbl HEOPTaHUYECKON bubnunoreka [JOK
HBOJIOIIAN https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
28 I'unoressl 3apOXKACHUSA JKU3HU
https://m.edsoo.ru/7f41c292
Hcropus 3emMiu 1 METObI €€ N3yYeHUSI. bubnunoreka [JOK
29 JlaGopatopHas pabota «3yuenue u 0.5 https://m.edsoo.ru/7f41¢292
OTIMCaHUE UCKOIIAeMbIX OCTATKOB JIPEBHUX '
OpTaHU3MOBY
. bubnmnoreka [JOK
30 HauanbHbie 3Tamnbsl opraHu4eckoil 3BOJIIOIUN
https://m.edsoo.ru/7f41¢292
31 OBOJIIOIUS DYKapHOT bubmorexa HOK
https://m.edsoo.ru/7f41¢292
OCHOBHBIE 3Tarbl BOJIOLUNA PACTUTEIBHOTO bubnmnoreka [JOK
32 mupa. [Ipaktuueckas padbora «13yuenue 0.5 https://m.edsoo.ru/7f41¢292

0COOEHHOCTEH CTPOEHHUS PACTEHUHN Pa3HbIX
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OTACIOB»

3 OCHOBHBIE ATaITbl BOIIOIUH )KUBOTHOI'O bu6mmoreka [JOK
MHpa https://m.edsoo.ru/7f41c292
OBOIOLMS KUBOTHBIX. [[pakTryeckas bu6mmoreka [JOK
34 pabora «3yueHue ocoOEHHOCTEH CTPOSHUS 0.5 https://m.edsoo.ru/7f41¢292
MO3BOHOYHBIX KUBOTHBIX»
35 Pa3BuTHe )xu3HM Ha 3emIie 1o 3paM U bubmmorexa [IOK
rnepuoaam https://m.edsoo.ru/7f41c292
MaccoBble BBIMUPaHHSI — 3KOJIOTUYECKUE bubmmoreka [JOK
36
KPHU3HUCHI IIPOIIIOTO https://m.edsoo.ru/7f41¢292
37 CoBpeMEHHbIN IKOJOTUYECKUNA KPU3UC, €T bubnunoreka [JOK
0COOEHHOCTH https://m.edsoo.ru/7f41¢292
38 CoBpeMeHHas cucTemMa OpraHM4eckoro Mupa bubmorexa HOK
p p p https://m.edsoo.ru/7{41c292
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIHI bubnunoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢292
40 AHTpOTIOJIOTHSI — HayKa O YEJIOBEKE bubmorexa HOK
P Y https://m.edsoo.ru/7{41c292
41 PazButHe npeacraBiaeHui 0 MPOUCXOKIACHUN bubnnorexa [JOK
YeoBeKa https://m.edsoo.ru/7f41c292
Mecto yenoBeka B CUCTEME OPraHUYECKOTO bubnmoreka [JOK
4 mupa. JlaboparopHnas padota «3yuenue 0.5 https://m.edsoo.ru/7f41¢292
0COOEHHOCTEHN CTPOEHUS CKelleTa YeIOBEKa, ’
CBSI3aHHBIX C MIPSMOXOXKICHUEM
43 JIBYOKyIlME CHIIbI aHTPOIIOTeHE3a bubmmorexa [TOK
. P https://m.edsoo.ru/7f41¢292
44 CoOTHOIIICHHE OMOJIOTHICCKHUX H bu6mmoreka [IOK

COLIMATILHBIX (PaKTOPOB B AaHTPOTIOTCHE3E

https://m.edsoo.ru/7f41¢292
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bubmuoreka [JOK

45 OCHOBHBIE CTaJM1 aHTPOIIOI'eHE3a hitps://m.odsoo.r/7f41c292
46 [Taneorenerrka 1 NajeoreHOMMKa
bubmuoreka [JOK
47 DBOJIIOIHSI COBPEMEHHOT'O YeJIOBEKA
https://m.edsoo.ru/7f41c292
UYenoseueckue pachl. [IpakTrueckas pabota bubnmoreka [JOK
48 «3ydyeHune 3K0JIOTHYECKUX a1arTalii 0.5 https://m.edsoo.ru/7f41¢292
YEJIOBEKa»
MexaucuuIiInHapHble METO bl bubmmorexa [IOK
49
aHTPOIIOJIOTUU https://m.edsoo.ru/7f41¢292
50 3apoXkKACHUE U PA3BUTUE IKOJIOTUU bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
Mertoasl skonoruu. JlabopatopHas padbora bubnnoreka [JOK
51 «3y4eHne MeTo10B HKOIOTHYECKUX 0.5 https://m.edsoo.ru/7f41¢292
HUCCIIEIOBaHUN
57 3Ha4YeHHEe PKOJIOTHYECKUX 3HAHUM JJIsT bubmuorexa [JOK
YyeJoBeKa https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
33 IKONOTHHECKHE (paKTOpe! https://m.edsoo.ru/7f41c292
Abuotnueckue pakropbl. CBET Kak bubnnorexa [JOK
54 sKoJyioruueckuit gpaxrop. JlaboparopHas 0.5 https://m.edsoo.ru/7f41¢292
pabota «BrIsiBeHHE pUCocobIeHII '
OpPTraHU3MOB K BIIUSIHUIO CBETA
Abuotnueckue ¢akropsl. Temmneparypa Kak bubnnorexa [JOK
55 sKosoruueckuit pakrop. JlaboparopHas 0.5 https://m.edsoo.ru/7f41¢292
pabota «BrIsiBneHHE pUCocobIeHII ’
OpPraHU3MOB K BIUSHUIO TEMIIEPATYPHI»
56 Abuotndeckue akTopbl. BiaxxHOCTh Kak 0.5 bubmuoreka [JOK
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sKoyoruueckuit gpaxrop. JlaboparopHas
paboTa « AHATOMHUYECKHE OCOOCHHOCTH
pacTeHHil U3 pa3HbIX MECT OOUTAHUSY

https://m.edsoo.ru/7f41¢292

bubmuorexa [JOK
57 Cpenpbl oOuTaHus OPraHu3MOB
https://m.edsoo.ru/7f41c292
b
58 buoniornyeckue puTMbl nommorexa [IOK
https://m.edsoo.ru/7f41c292
b K
59 JKuznennbie ¢opMbl OpraHU3MOB uommorexa [0
https://m.edsoo.ru/7f41c292
60 buotnueckue GakTopsl bubmorexa HOK
https://m.edsoo.ru/7f41c292
3HaueHne OMOTHYECKUX B3aUMOIEHCTBHI bu6mmoreka [JOK
61 JUIS CYLIECTBOBAHUSI OPraHU3MOB B CpeEJie https://m.edsoo.ru/7f41¢292
obutaHus
2 DKOJIOTMYECKUE XAPAKTEPUCTUKHI bubnunoreka [JOK
MOy IALUN https://m.edsoo.ru/7f41¢292
OcHOBHbIE TIOKa3aTeNN NOMYJISILIUN: bubnnorexa [JOK
63 YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U https://m.edsoo.ru/7f41¢292
MOJIOBAsI CTPYKTypa
OCHOBHBIE TIOKA3aTeNU MOMYJISALNN: bubnmoreka [JOK
64 POXIAEMOCTh, TPUPOCT, TEMIT POCTA, https://m.edsoo.ru/7f41¢292
CMEPTHOCTh, MUTPAITUU
65 DKOJO0rnuYecKas CTpyKTypa MOMyJIsA bubmmorexa [TOK
TPYKTYP Y https://m.edsoo.ru/7f41¢292
66 JrnHamuKa nonyJisinuu 1 €€ peryJisiius bubmorexa HOK
Y peryiit https://m.edsoo.ru/7f41c292
67 KpuBblie pocTta 4UMCIIEHHOCTH TTOMYJISIUH. bubmuorexka [JOK

KpI/IBBIe BBDDKMBaHU A

https://m.edsoo.ru/7f41¢292
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Dkonoruyeckas Hua Bujaa. JlaboparopHas

bubmuoreka [JOK

68 pabota «IIpucnocoOeHus ceMsH pPacTCHUI 0.5 https://m.edsoo.ru/7f41¢292
K pacceeHuIo»
. bubnmoreka [JOK
69 Bun kak cucrema nomyssinui
https://m.edsoo.ru/7f41c292
70 3aKOHOMEPHOCTH MOBEJACHUS U MUTPALIUIA bubnmoreka [JOK
JKUBOTHBIX https://m.edsoo.ru/7f41c292
bu6 K
71 Coo011ecTBO OpraHu3MOB — OHUOIICHO3 nosmorexa IO
https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
72 DKocucrema Kak OTKpbITasi cucTeMa
https://m.edsoo.ru/7f41c292
73 KpyroBopot BeecTs 1 NOTOK SHEPTUU B bubmmorexa [IOK
JKOCUCTEME https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
74 OCHOBHBIE TIOKA3aTeNN IKOCUCTEMBI
https://m.edsoo.ru/7{41c292
bu6mmorexa [IOK
75 DKOJIOTUYECKUE MUPAMHUJIbI
https://m.edsoo.ru/7141c292
bu6mmorexa [IOK
76 141 0 —
SMCHCHIDL COODIMECTE — CyRnectm https://m.edsoo.ru/7f41c292
77 [TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P bubnnoreka [JOK
U peK. DKOCUCTEMBI MOPEN U OKEAHOB https://m.edsoo.ru/7f41¢292
[TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI bubnnoreka [JOK
78 .
TYHAP, JIECOB, CTETIEH, TyCTHIHb https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
79 AHTpPOTIOTEHHBIE YKOCUCTEMBI
https://m.edsoo.ru/7f41¢292
Ypboskocuctemsl. [Ipaktudeckas pabora bubnmoreka [JOK
80 0.5
«M3ydeHune u onucaHue ypooIKOCUCTEMbD» https://m.edsoo.ru/7f41¢292
81 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX bubnmoreka [JOK
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B3aUMOJICVCTBUI OPraHU3MOB B
JKOCUCTEMAX

https://m.edsoo.ru/7f41¢292

MexaHu3Mbl BO3IEUCTBUS 3arpsI3HECHUN
pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM,

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

82
OpPraHU3MEHHOM, MOIYJISIIUOHHOM U
HKOCHUCTEMHOM YPOBHSIX
23 buocdepa — obmeranerapHas 060109Ka bubnnoreka [JOK
3emnu https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
84 Vuenue B. U. Bepuanac 0
PHAICKOTO 0 GHOC(epe https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS O
KOHOMEPHOCTH CYICCTBOBAHHA OHOCPepbI https://m.edsoo.ru/7f41c292
26 KpyroBopotsl BemecTs u bubnunoreka [JOK
OMOreOXNMHUYECKUE IINKIIBI https://m.edsoo.ru/7f41¢292
%7 3oHanbHOCTH OuOchepsl. OCHOBHBIE OMOMBI bubnunoreka [JOK
CyLIH https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
88 VYceroit 0
CTOHHMBOCTE Grocheph! https://m.edsoo.ru/7{41c292
bu6mmorexa [IOK
89 OKOJIOTUYECKUE KPU3UCHI U UX TIPUYUHBI
https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
90 Bo3znetictBue uenoBeka Ha Ouocde
A Pepy https://m.edsoo.ru/7f41¢292
AHTpPOIIOT€HHOE BO3/ICHCTBUE HA bubnuorexa [IOK
91 . .
PACTUTENBHBIA U )KUBOTHBIM MHUD https://m.edsoo.ru/7f41¢292
bu6mmorexa [JOK
92 Oxpana npupoabl
p pHpoL https://m.edsoo.ru/7f41c292
93 OCHOBHBIE TPUHLIUIBI YCTOHYHUBOTO bubmuorexka [JOK

Pa3sBUTHUA YCIIOBCUYCCTBA U ITPUPOALL

https://m.edsoo.ru/7141¢292
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PanmonansHoe IpUpOAONOIL30BAHUE U

bubmuoreka [JOK

94 COoXpaHeHHEe OMOJIOTMYECKOT0 pa3HOOOpa3us 1 https://m.edsoo.ru/7f41c292
3emun
O0606mieHne o TeMe « MUKPOIBOIIONUS U €€ bubnmoreka [JOK
95 1
pe3yabTaTh» https://m.edsoo.ru/7f41¢292
O0600menue mo Teme «MakpoIBOIIONUS U €€ bu6mmoreka [JOK
96 1
pe3yJIbTaThD) https://m.edsoo.ru/7f41¢292
97 O606mmenue o teme «IIpoucxoxaenue u 1 bubnnoreka [JOK
pa3BUTHE )KU3HU Ha 3eMJIe» https://m.edsoo.ru/7f41c292
O606menue o Teme «IIporucxoxacane bubmmoreka [JOK
98 1
4YeJIOBEKA — aHTPOIIOTEHES) https://m.edsoo.ru/7f41¢292
O600611eHne o TeMe «IKOJIOTHUS — HayKa O bu6mmoreka [JOK
99 1
B3aMMOOTHOILIEHUAX OPraHU3MOB) https://m.edsoo.ru/7f41¢292
100 O600menue mo Teme «OpraHu3Mbl U cpefia | bubnuotexa [JOK
0o0UTaHUS https://m.edsoo.ru/7f41¢292
101 0O0001eHne M0 TeMe «DKOJIOTUA BUIOB U | bu6mmorexa [IOK
OIS https://m.edsoo.ru/7f41¢292
102 O606mmenue o Teme «buochepa — | bubnunoreka [JOK
rI106anbHast IKOCHCTEMAY https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7.5
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ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MH TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPHPOJIBI U
pEIICHUH KU3HECHHO BAKHBIX COIMATBHO-3TUYCCKUX, SKOHOMUYECKUX,
HKOJIOTUYECKUX MPOOIIEM YeTIOBEYECTBA, a TAK)KE B PELUICHUH BOTIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIE30BaHNUS, B (POPMUPOBAHUH [IEHHOCTHOTO
OTHOIIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

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

Bnanenune cucremoil 3HaHWMIT 00 OCHOBHBIX METOAAaX HAY4YHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OHMOJOTMYECKHUX HCCIICTOBAHUSAX JKHBBIX
00OBEKTOB M D3KOcHUCTeM (ONUCaHHE, W3MEpEHue, MPOBEACHUE
HAOMIOACHNH); CIOCOOaMU BBISABICHHSI M OIIGHKH aHTPOIIOT€HHBIX
WU3MEHEHUH B IIPHPO/IC.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATh UX IKCIIEPUMEHTATHLHBIMU
cpenctBaMu, GOpPMYyIHpPYys LENb HCCIEIOBAHUS, AHAIN3UPOBATH
MOJTyYeHHbIE Pe3YJIbTATHI U J1€1aTh BHIBOJBI.

BblsiBieHHEe 3aBUCHMOCTH  MEXJYy HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TTOYYEHHBIX Pe3yJIbTaTOB U (hOPMYITHUPOBAHHUE BBIBOJIOB C

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

YMeHue BIafeThb CHUCTEMOM OHOJOTMYECKHMX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralOIIMEe OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKa, TKaHb, OpraH, OPTraHu3M, BHI, TOMYJSIMS, SKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOUHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONONIMMEPBI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HACJIEICTBEHHOCTD, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Owojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHUTeTa II.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsbiieBoro cxojactsa K. bapa, sBomtounoHHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUS ISBOJJIOLUH, TCOpPUA




antporioreHe3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenre H.M. BaBunoBa o meHTpax MHOrooOpasus M MPOMCXOXKICHUS
KyJIbTYpHbIX pacTeHuit, yudenue A.H. CeBepuoBa 0 mnOyTix u
HarpaBJIeHUsX 3BojronuH, yuenue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O HacjeqoBaHus IpusHakoB [. Mennens;
CUEIUIEHHOTO HAaclIeIOBaHUs IPU3HAKOB W HapyLIEHUs CUEIJICHUsS
reHoB T. MopraHa; roMOJIOTMYECKHUX PSAOB B HACIEICTBEHHOU
nsMeHunBoctd H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapan u  B. BaiinGepra; 3apoappimeBoro cxoxactsa K. bopa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuauMyMa }O. JIubuxa, 5KOJIOrM4eckor mupaMuibl YUCE,
O1OMAaccChl U SGHEPTUN);

runotesbl (koanepsatHoi A.M. Omnapuna, mepBuuHOro OynboHa JIXK.

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

YMeHue peumatb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABJIATH
IMPUYNHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6”I:€KT3.MI/I, nmpoueccamMm M ABJIICHUAMU; OCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJATb I'CHOTHUIIMYCCKHUEC CXCMblI CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBaHUA NPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCEMBI IICPCHOCA

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

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIMSAMU: OpPraHOWJOB, KIETOK pAa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB Yy pACTEHMH, JKMBOTHBIX M YEJIOBEKA; MEXIY
JTarnaMu OOMEeHa BEILIECTB; TallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB; dTalaMi YMOPUOHAIILHOTO Pa3BUTHS; FEHOTUIIOM
u ¢deHotunoM, ¢eHoTUIoM U (GaKTOpaMu Cpelbl OOUTaHMUS;
IpoLeccaMy  JBOJIIOLUM; JBWXKYIIMMU CHJIAMH  aHTPOIIOTE€HE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX 3KOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT; OJTHOKIECTOUYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJIOB, OMOTEOIICHO30B, YKOCHCTEM U
ouocthepsl; CTPOCHHUS OPraHoB W CHUCTEM OpPraHOB PACTCHHI,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TIPOTEKAIOIITIX

B OpraHusmax paCTeHHﬁ, JKHBOTHBIX M YCJIOBCKA, OMOJIOrMYECKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMauM U
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTrO M TeTepoTpodHOro
TUIOB TNMTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, A3MOpHUOreHe3a, MOCTAIMOPHOHAIBHOIO  Pa3BUTHUA,
Pa3MHOXKEHHUS, UHIUBUYaJIbHOIO Pa3BUTUSl OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCHCTBUSA T'€HOB, TIETEPO3UCA; JEHCTBUM HCKYCCTBEHHOIO
oTOopa,  CTAaOWIM3MPYIOLIETr0,  JBMXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOT0 M CHUMIATPUUYECKOTrO
BUJI000pa30BaHusl; BIUSHHS JABWKYIIUNX CHJI 3BOJIOIMU HA TeHO(DOHT
MOMYJIALMH; TPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cpeae OoOHuTaHus,
YyepeloBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKa S9HEPI'Ur B OKOCHUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KIETOK IIPOKapMOT M JYKapHOT; OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOMeHa,
XEMOCUHTE3a, MHTO3a, MeiHo3a, OIUIOAOTBOPEHHUS, PA3BUTUS WU
Pa3MHOXKEHHUS, UHIUBUIYaJbHOTO Pa3BUTUSl OpraHu3Ma (OHTOreHe3a),
060pbOBI 32 CyIIECTBOBAHHE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMs,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpefe OOUTaHMs, BIHUSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUIN B 3KOCHCTEMAX
CBOEH MECTHOCTH, KPyrOBOPOTa BEILECTB M INpEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CHCTEMATHYECKUX TPYII; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMSA;, EIWHCTBA YEIOBEYECKHX pac;
HE0OXOIMMOCTH 37I0pOBOTr0 00pa3a KHU3HU, COXPAaHEHUs Pa3HOOOpa3us
BUJOB M HKOCHCTEM KaK YCIOBHSI COCYIIECTBOBAHHUS MPHUPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE ACIIEKTHI COBPEMEHHBIX
HCCleIOBaHuH B onoorHuy, MeIUIHE, OHMOTEXHOJIOTHH;
paccMarpuBaTh riao0aabHBIE 9KOJIOTHYECKHE poOIeMbI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xak HayKa. JKuBble cucTeMBl U X HU3YUYCHUC

1.1

1.2

1.3

CoBpemenHass OMOJOTMs — KOMIUJIEKCHAsE Hayka. buojormueckue HaykKu U
u3ydaemble UMM 1poOiembl. DyHIaMeHTadbHbIC, NPUKIATHBIE U IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OwonoruM B (OPMUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. [Ipodeccun, csizannblie ¢ Ouosiorueid. 3HaueHue OUONOTHH B
MPAaKTUYECKOW JIESITEIbBHOCTH YEJIOBEKa: MEAMUIUMHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M ILIEJIOCTHOCTh, CJIIOXKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, CaMOOpraHu3aus,
CaMOBOCIPOU3BEAECHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUHUOHHO-BUA0BOM, AKOCUCTEMHBIN
(buoreoneHoTHYeCcKmii), OmochepHbd. IIporecchl, MPOUCXOAAIIUE B KHBBIX
cucremax. OCHOBHbIE MPU3HAKU >KUBOTrO. JKu3Hb Kak (opMa CyIIeCTBOBAHUS

MaTCpruun

Mertoapl Ouonornyeckoi Hayku. HaOmronenue, u3MepeHHE, SKCIIEPUMEHT,
cucreMaruzamnusa, wMetaaHanu3. IloHsTHe 0 3aBHCHMON ©W HE3aBHUCHUMOH
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBass runore3a. Ilonstue BbIOOpKM U €€ pocToBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJbTaTOB.
[IpnunHBl HCKaXKEHUsT PE3yJIbTaTOB HJKCIIEpUMEHTA. [IOHATHE CTaTUCTUYECKOTO

TECTa

Knerka kak Onojorudyeckas cucrema

2.1

Knerka — cTpykTypHO-(QDyHKIIMOHAIbHAS €AUHMIA XKUBOro. Mcropus OTKphITHS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBanH, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUN: MUKPOCKOMHUS, XpomaTorpadus,
anexkTpodopes, METOH MEYEHBIX aTOMOB, nuddepeHraIbHOe

L[eHTpI/I(I)yFI/IpOBaHI/IC, KYJIBbTUBUPOBAHUC KIICTOK

2.2

XUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCIIA, pCarcHTa, y4aCTHC B CTPYKTYPHUPOBAHUU KIICTKH,




TEIUIOperyisaiui. MuHepanbHbIe BEHIECTBA KIETKH, WX OHMOJOTHYEcKas pOJib.
Ponb kaTHOHOB U aHMOHOB B KJIETKE.

buonoruueckue monumepsl. benku. AMHUHOKUCIOTHBIH COCTaB  OENKOB.
CrtpykTypsl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oenka, MHenTHIHAS
CBA3b. BTopuuHas, TpeTUyHas, 4YETBEPTUYHAs CTPYKTYphl. JleHarypaius.
CaoiictBa 6enxoB. Knaccudukanus 6enko. buonoruueckue GpyHKImu 6eKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbl, OJIMTOCAXAPUABI U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XUMUYECKHE CBOICTBA  yrJIeBOJIOB.
buonorndeckue GyHKIIUN YTIIEBOIOB.

Jlummuasl. T'unpodunbHo-runpodoOHbie cBolicTBa. Knaccupukanus Iunumos.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonormdeckue (yHKIUU
munuaoB. O0mre cBoicTBa OMONIOrMYECKUX MEMOpaH — TeKY4YeCTb, CIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie xucnotel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneotuasl. [Ipuniun xomminementapuoctu. I[lpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaenue u ounonorudeckue ¢pynkuuu JJHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUHU B
kierke. CekBenuponanue JJHK.

CrtpykTypHast OuWoJOrusi: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI
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Tunsl  KiIEeTOK: dykapuoTHYecKas M nIpokapuotuyeckas. CTpyKTypHO-
(byHKIHMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mnpokapuotudeckoil kierku. KierouHass cTeHka OakTepuil M apxew.
OcoOeHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (pyHKIMOHMpPOBaHHE SyKapUOTHYeCKOM kieTku. Ilmazmarmueckas
MeMOpaHa (ruazmanemma). CTpykTypa miaasMaTudeckoil MmemOpanbl. TpaHcnopT
BEUIECTB uepe3 IUIa3MaTUYEeCKyl0 MeMmOpaHy: maccuBHbIM  (auddysus,
oOneruénHass nud@ysus), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-kaaueBoro
Hacoca. DHJOLIMTO3: MUHOIUTO3, (haronuto3. Dk3ouuto3. Kietounas creHka.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Hutommazma. Iluto3omns. Ilutockener. JIBukeHuwe 1muTomia3mbl. OpraHoubl
kineTkd. OpHoMeMOpaHHbIE OpraHOMABl KIJIETKU: DJHJOIIa3MaTUdecKas CeTb
(OIIC), anmapar ['onbmku, TU30COMBI, UX CTpOeHHE M (YHKIMU. B3aumocsszb
0JIHOMEMOpaHHBIX OPraHOMAOB KieTKH. CTpoeHue IpaHyJsipHOrO PETHUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [manmkuit
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(arpaHyJspHBINA) SHAOIUIA3MAaTHYECKUN peTukyiayM. CekpeTopHas (GyHKUUSA
annapata ['onpmku. TpaHcnopT BellecTB B KieTKE. Bakyoinum pacTUTENbHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUH, IUTACTUBL.

Crpoenne n (pyHKIMM MUTOXOHIpPUN M TuacTupi. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapHOT.  XJIOPOILJIACTHI,
XPOMOIIIACTBHI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opranougsl kinetku CrtpoeHue M (QYHKUMM HeMEeMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpodunameHTbl. MelieyHble  KIETKH.
Mukpotpybouku. Knerounsrii nentp. CTpoeHHE U ABWKCHUE KIYTUKOB U
pecHrueK. MUKpOTpyOOUKH LIUTOMIa3Mbl. LIeHTproIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢byHkuuu. SnepHbiii OenmkoBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOXKEHHE
XpoMoOcoM B MHTep(ha3HOM siipe. benku XpoMaTtuHa — FTUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOW, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TeTepOTPOHBIA. YUacTHEe KHCIOpOJia B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe ooOecrieuyeHue KiIeTKu: mnpeBpaiieHune ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIN XapakTep peakluil KJIETOUYHOTO
Metabonu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA U MEXaHHM3M JICHUCTBUSL.
Kodepmentsl. OTinuns pepMEeHTOB OT HEOPTaHMUECKUX KaTalnu3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

IlepBuuHBI CHHTE3 OpPraHMYECKHUX BemecTB B KieTke. PorocuHres. Poib
XJIOpOIIacToB B mporecce (orocunTeza. CBeroBas u TemMHOBas (asbl.
[IponykTuBHOCT (QoTOCHHTE3a. BnusHHMe pa3nuyHbIX (aKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

Xemocunres. PazHooOpa3ue opraHn3MOB-XEMOCUHTETUKOB: HUTPUDUIMPYIOLIIE
OakTepuu, >Kele300aKTepuu, CepoOaKTEPHH, BOJOPOAHBIC OaKTepuu. 3HAUEHUE
XEMOCHHTE3a.

AHa’pobHble opraHu3Mbl. Buasl OpokeHus. I[IpoaykTsl OpokeHUS U HX
UCTOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTENN OOJIE3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHBIN
sTan. [ MMKoamn3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonoruyeckoe OKHCIEHHE, WM KJIETOUYHOE JbIXxaHue. Poiab MHUTOXOHIpUN B
mporeccax OMOJIOTrMYECKOT0 OKHCJICHHUS. Huknnyeckue peaxuuu.

OxucnurensHoe (ochopunupoBanue. [IpeumyniectBa a3poOHOro myTd odMeHa




BEIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO OOMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. I[IpMHIMI KOMIUJIEMEHTApHOCTH B peaKLUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaenCTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusblidi cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIIIMU: KOMILJIEMEHTapHOCTh, aHTUIIAPAILIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbix PHK B OGuocunTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KommpoBanwe amMHHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymnsius akTHBHOCTU I'€HOB y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perymsamnus oOMeHHBIX
IIPOLIECCOB B KJIEeTKe. KileTouHbIi roMeocTas.

Bupycel — HekierouHbsle (OpPMBI JKU3HH M OONMraTHble napa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycubie 3a0oseBanus uenoBeka, KUBOTHBIX, pactenuid. CIINJ], COVID-19,

conuaJiIbHbIC U MCIUITMHCKHUEC HpO6JI€MI)I

2.6

Knerounsnii 1nwmki, ero mepuoabl u  perymsimus. MHTepdaza W MHTO3.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B HMHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecuHrerndeckuit  (HOCTMUTOTMYECKHH), CHHTETUYECKHH H
MIOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanusa. IlpuHnunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIA CHHTE3, AaHTUIIAPAJUICIBbHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepa3a. XpPOMOCOMHBI HAa0Op KIETKM — KapuOTHM. JIUIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omosnoruynsle XpomocoMmbl. IlojoBbie
XPOMOCOMBI.

Jenenune xietkn — MuTo3. CTaguu MHUTO3a U NMPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHes u nurokmHe3. buosnornueckoe 3Ha4eHHE MHTO3a.
Perynsuus mutotnyeckoro nukia kietku. Ilporpammupyemas kiaetouHasi rudens
— anomnTo3.

CDYHKI_[I/IOHaJ'IBHaH TCHOMMHKA

3.1

OpraHI/ISM Kak OMOJIOrHuYecKasl CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBI Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIOYash BEreTaTUBHOE) |
mosoBoe. Bwuapl  Oecmosoro  pa3MHOXKEHHS: TOYKOBAaHUE, CIOPYJISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaauu meiosa.

[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonorndeckuii cMbica Meo3a




3.2

3.3

1 TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0BBIE JKene3bl.
OOpazoBanue U pa3BUTHE TMOJOBBIX KiIEeTOK. CrnepMaToreHe3 M OOTeHE3.
Crtpoenne mojoBbIX KiIeTOK. OIIOIOTBOpEHHE U HIMOPHUOHATIBLHOE pPa3BUTHUE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTorene3). Craauu 3MOpHOreHesa
YKUBOTHBIX (Ha mpuMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apOAbIIIEBbIE JIUCTKU (racTpyJisilus). 3akiajaka
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3anMHOE BIMSHUE 4YacTed
pa3BUBAIONIETOCS  3apojbliia (AMOpHOHANbHAS MHAYKIMS). 3aKiajka IUIaHa
CTPOEHMS >KMBOTHOIO KakK pE3yJbTaT HEPapXUUYECKUX B3aUMOJECHCTBUN T€HOB.
Bnusnue Ha >MOpHOHAbHOE pAa3BUTHE PA3IUMYHBIX (DAaKTOPOB OKpYIKaromien
Cpelbl.

Poct u pa3zsButue xuBoTHbIX. [TocTamMOproHnanbHblil nepuosa. Ilpsimoe u Henpsamoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOYHBIX MU TO3BOHOYHBIX
KUBOTHBIX. buosornueckoe 3Hau€HUE MPAMOrO M HEMNPSMOIO pa3BUTHUSA, HUX
pacnpocTpaHeHue B mnpupoje. Tumbl pocra XUBOTHbIX. DakTOphl perymsuuu
pocTta JKMBOTHBIX M denoBeka. CTaiuu NOCTAIMOPUMOHAIBHOTO pa3BUTUSA Y
YKUBOTHBIX U 4esoBeka. [lepuopl oHTOreHesa yenoBeka.

Pasmuoxxenue wu pasButue pacrenuii. ['ametodur m cnopodur. Meito3 B
KU3HEHHOM TMKJIe pacreHud. (OOpa3oBaHume CIop B IIpolecce Mekosa.
I'amerorenes y pacrenuil. OIUIOZOTBOpPEHHWE U PA3BUTUE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OIUIOI0TBOPEHKE Y IIBETKOBBIX pacTeHuid. OOpazoBaHue 1

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

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HAYKH. OcHOBHbBIE
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL I OMOJIOrMYHBIE XPOMOCOMBI, aJlJICJIbHBIC
I'CHbI, aJIbTCPHATHBHBLIC TIPU3HAKH, I[OMI/IHaHTHI)IfI n pGHGCCI/IBHBIﬁ IIpU3HaAK,
roMO3UroTa, rerepo3nurora, 4YuUcTas JIMHUA, FI/I6pI/II[BI, T'CHOTMUII, (I)CHOTI/IH.
OcHoBHbBIE MCETOABbI I'CHCTHUKU! FH6pHHOHOFH‘I€CKHﬁ, HHTOHOFHQGCKHﬁ,

MOJIEKYJIIPHO-T€HETHYECKUI

Monorubpunnoe ckpemupanue. [lepBblit 3akoH MeHens — 3aK0H eInHo00pa3us
ruOpuioB mnepBoro mokosieHus. IlpaBuno nomuHupoBanus. Brtopoil 3akoH
MeHngens — 3aKkOH paclIeIyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpeIuBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyroniee ckpemuBaHue. [IpomMeXyTOUHBIM XapakTep HaciaeA0BaHMsL.
Pacmennenne npu3HakoB pH HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOI'O

HaCcJICJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI AT 6pI/II[HOTO




CKpEILLIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJeA0BaHUE TI'€HOB, HAPYLICHUE CLEIUICHUS MEXIAy IeHaMu. XPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

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

I'enoTun kak uenmoctHas cucrema. llnenoTponuss — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXXECTBEHHBI ajuieiu3M. B3auMOJENCTBUE HEAJUIEIbHBIX T'€HOB.

Kommnnemenrapnocts. Onucrtas. [lonumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. MI3MeHYnBOCTb
npu3HakoB. KayecTBeHHbIC M KOJMYECTBEHHbIC MpPU3HAKU. BUAbl M3MEHUYMBOCTU:
HEHaCJIEACTBEHHAs: M HaCJIeACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Pois cpeapl B (dbopMupoBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbIN psij
u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOIU(PHUKAIIMOHHON
W3MECHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIbI
TeHOTUINMYECKON N3MEHUNMBOCTH: KOMOMHATHBHAS, MyTaIlMOHHASI.

KomOuHaTtuBHAsT M3MEHUYMBOCTh. MeHo3 © TIOJIOBOM TIpOIlecC — OCHOBA
KOMOHHATUBHOM M3MEHYMBOCTU. POJIb KOMOMHATUBHON W3MEHYHUBOCTH B CO3JaHHUH
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHass U3MEHYMBOCTb. BHUJIbI MyTalluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MyTalWU. SepHbIE M IMTOIUIA3MaTHYECKUE
MyTaiuu. COMaTHYECKUE U MOJIOBBIE MyTaly. [[priuuHbl BOSHUKHOBEHUST MYTaIlHIA.
MyTtareHbl ¥ WX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npouecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HAacleACTBeHHOU n3MenunBoctu (H.H.

BaBI/IJ'IOB). BHefI)IepHaﬂ HU3MCHYHMBOCTD N HACJICACTBCHHOCTb

Kapuotun wuyenoseka. MexayHaponHas MNOporpaMMma HCCIEIOBAaHUA TIe€HOMaA
yernoBeka. MeToabl  HM3y4YEHUsT TEHETUKM  YEeJIOBEKAa: TIE€HEaJOTMYeCKui,
OJIM3HEILIOBEBIN, IIUTOTCHETUYCCKU, MONYJISIHUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-T€HETHYECKH. CoBpeMeHHOe onpeaeseHue TCHOTHIIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
[MIP-anamu3a. HacnencrBenHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEeKa. bonesnn c HACJIEICTBEHHOU
MPEIPACTIOI0KEHHOCThIO0. 3HAYCHHE MEAWIIMHCKOW TeHETHUKU B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCSCKHX 3a001eBaHnii yeoBeka. CTBOJIOBBIE KIETKU
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JloMecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT000pas3usi KyJBTYPHBIX PAaCTECHHH.
Posp cenexuyu B CO31aHMM COPTOB pacTeHUM M MOpoA *UBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX DPAJOB B HACIEICTBEHHOW u3MeHuuBoctH H.U.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
WHJIUBUyaTIbHBIN. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNiel Mo nmoroMcTBy. OTOOpP MO TEHOTUIY C IOMOILUBIO OLEHKHU
(eHoTHNa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEJICKITMOHHOM paboThl. PannannoHHbIi 1
XMMHUYECKMH MyTareHe3 KaK HCTOYHHMK MyTallMid Yy KyJIbTYpHBIX (opMm
opranu3moB. lcnonp3oBaHME T€HOMHOIO pPEJAKTUPOBAHMS U METOIOB
pexomOuHaHTHBIX JIHK 17151 mosrydeHust HCXOAHOTO MaTepraia iyl CeIeKIIHH.
[lonyuenne mnomumuonnoB. BHyTpuBuoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpeliuBaHWEe, WIM ayTOpPHIMHI.
I'ereposuc u ero npuuusbl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus

CEJICKUIMU PACTEHUI U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKa. TpaguluoHHas  OHOTEXHOJIOTHUS:
xje0oneyeHre,  MOJyuYeHHE  KUCIOMOJIOYHBIX  HIPOAYKTOB,  BHHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOUOJOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO ~ Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTpYKIUA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Merton TpaHCIUTAHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCTpyupoBanue pexkomOuHanTHbIX JIHK. JlocTwkeHus W TEpCIEKTUBHI
XpOMOCOMHOW M T€HHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHHu4€CKOro Mmupa

buonornyeckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranuyeckoro Mupa. llpuHnunel kinaccugukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIITBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIbHOCTU OJHOKJIETOYHBIX OPraHM3MOB.
bakrepuu, apxeu, 0THOKJIETOUHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IPYTrHe
poTUCTHI. KOJOHMANIbHBIE OpraHu3MBl. JIBUKEHNE OJHOKIETOYHBIX OPraHU3MOB:
amMEOOUAHOE, KIYTUKOBOE, PECHUYHOE. 3alliTa Y OJHOKJIETOUYHBIX OPIaHHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPTaHU3MOB. Takcucel
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MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, oprabl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszm
Kak enuHoe 1enoe. TkaHum pacteHuid. TUIBl pacTUTENbHBIX TKaHEH:
oOpaszoBarenibHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobenHocTy cTpoeHUs, PYHKIHN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereratuBHble U TeHepaTUBHBIE OpraHbl pacTeHnd. OYHKIUNA OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKE€HUE MHOTOKJIETOYHBIX PACTEHUM: TPOIIU3MBI U
Hactuu. IloriomieHue BOABI, YIJIEKUCIOrO ra3a M MHUHEPAJbHBIX BEILECTB
pactenusimu. [Ipixanue pactenuid. Auddys3us ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHuid. Broimenenwe y pacreHuid. 3amura y
MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrtBa MacCUBHOM M XMMHYECKOH
3auThl. DUTOHIUABI.

PazgpaxxumocTs M perynsiuus y OpraHu3sMoB. Pa3zapa)kuMocTb W peryysuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHUE

MHoOrokieTouHbsle  KMBOTHbIE.  B3anMMOCBSI3b  4YacT€il  MHOTOKJIETOYHOI'O
opranusma. TKaHI/I, Oopranbl U CHUCTCMbI OpTraHOB MHOI'OKJICTOYHOI'O OpraHu3Mma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
KUBOTHBIX TKaHEH: SIUTEIUalbHas, COCIWHUTENIbHAs, MbILIICYHAS, HEpBHAs.
OcoOenHoctu cTpoeHHs, (YHKIMH U pacHONOKEHUs TKaHEW B OpraHax

JKHUBOTHBIX U YCJIOBCKaA

Opranbl U CUCTEMBI OPraHOB >KUBOTHBIX. DYHKIIMU OPraHOB U CHUCTEM OPraHOB.
Omopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHMI ckeneT. CTpOeHHE W TUIbl COCTUHEHUS
KOCTEM.

JIBU>keHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanuwe >kuBOTHBIX. [luTanue
IIO3BOHOYHBIX XUBOTHBIX. I[I)IXZ[HI/IC JKUBOTHEIX. KoXXHOE JAbIXaHUC. )Ka6epHoe n
JIETOYHOE JIBIXaHUE.

JlpixaHue TO3BOHOYHBIX >KMBOTHBIX. ODBOJIOIMOHHOE YCIOXHEHHE CTPOCHUS
JIETKUX ITO3BOHOYHBIX >KMBOTHBIX. I[I)IX&TGHI)H&H cucreMa 4elioBeka. MexaHusm
BCHTUJISIIUN JIETKHUX Yy OTil UM MJICKOIMUTAKOIINX. TpchnopT BCIICCTB Y
opranu3mMoB. TpaHCHOPT BemIecTB y KHUBOTHBIX. KpoBeHocHas cucrema u e€
opranbl.  KpoBeHOocHas  cucTemMa  TIO3BOHOYHBIX  JKHBOTHBIX.  Kpyru
KpOBOOOpANICHHs. DJBOJIOIMOHHBIC  YCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CHUCTEMBI ITO3BOHOYHBIX XHWBOTHBIX. BI)I)IeJ'IeHI/Ie Y OpraHMu3MoOB. BI)I)ICJ'IeHI/Ie y
KUBOTHBIX. COKpaTUTENbHbIE Bakyon. Opransl BoieneHus. CBs3b MOJIOCTH Tela
C KPOBEHOCHOW U BBIJCIUTEIBHONW CUCTEeMaMH. BplfeneHue y MO3BOHOYHBIX
JKNBOTHBIX. 3aIIII/ITa Y MHOTI'OKJICTOYHBIX KHWBOTHBIX. HOKpOBI)I n Hux

MIPOU3BOHBIE.
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PaznpaxkxuMocCTh U perymsust y opranu3MoB. Pa3apakuMoCTh Y OJHOKIETOUHBIX
opranu3moB. Takcuchl. Pa3apakMMOCTh W PEryJsiusi y MHOTOKIECTOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHast cucrema u pedieKTOpHas peryJisiliis Y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cuctema u e€ oTJesnbl. DBONIOIMMOHHOE YCI0KHEHNUE CTPOCHUST HEPBHOM
CUCTEMBI Y )KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm s 3(GHEKTUBHON (HYHKIIMOHATBLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

Oprasnbl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3Tra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besyclioBHbIE M yCIOBHBIC
peduexcel. I'ymopanbHast peryiasiuuss M SHAOKPUHHAs CHCTEMa >KUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHON CUCTEMBI U MX TOPMOHBI. [[eficTBE TOPMOHOB.
B3anMoCBs3p HEpPBHON M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Peduekc u pedaexropnas ayra. beaycioBHbIE U YCIOBHBIE pedIeKCh

5.2
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3ammrTa opranuzma oT OosiesHed. MimmyHHas cuctema yenoBeka. Kietounsnii u
TYMOPJIbHBIA MMMYHHUTET. BpOXAEHHBINA, NPHOOPETEHHBIN crenuduyecKuii
UMMYyHHUTET. Teopusi KIOHaNbHO-CeIeKTUBHOrO uMMmyHutera (IL.Dpmux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUI

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

Kpyru kpoBoobparienus. Pabora cepaia u e€ perynsuus

5.4

Jpixanue venoBeka. Juddysus razoB yepe3 MoBepXHOCTh KIETKH. JlpIxaTenpHas
cuctema 4eioBeka. JlpIxaTenapHas MOBEPXHOCTh. Perymsamms  JbpIXaHUS.

JIpIxaTeapbHbIe 00BEMBI

5.5

5.6

HnmeBapHTeanas[ CHUCTEMaA 4YCJIOBCKA. OTI[GJ'II)I MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITeJ'ILHI)Ie JKCIIC3hI. BHYTpI/IHOJ'IOCTHOG u BHYTPUKJICTOYHOC

MUIIeBapeHne
ITokpoBbl m wux npowusBoiaHble. Oprasbl BbiaeneHus. Ilouku. CrpoeHue u
¢bynkuuonupoBanue HeppoHa. OunbTpanus, cekpenus U 00paTHOE BCACHIBAHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BblJeNeHUs. OOpa3oBaHrEe MOYH Y YellOBEKa

5.7

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

CTpoeHMEe U TUITBI COEAMHEHUS KOCTEH

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtorimonHas  teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

AapBUHHU3MA. Kuznp n Hay4dHasA JCATCIbHOCTb 4. I[apBI/IHa.




JIBmokyne cuiiel 3Boionuu BUAoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXEHHSI OpraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunternyeckor teopuu sBomtonun (CTD). HeirpansHas teopus
sBomtoru. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrHs. 3HaYCHHE BOIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHOW KapTUHBI MUPA

6.2

[Tonmynsuus Kak ayeMeHTapHas eauHuua 5BoytolUU. COBpEMEHHBIE METOJIbI
OLIEHKH TEHETUYECKOTO pPa3sHOOOpa3wst M CTPYKTYypbl momyisiuuid. V3meHenue
reHooHAa MOMYJISIMH KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble  (AKTOPHl  (IBMKYIIME CHJIBI) ABOJIONUH. MyTalMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuieledl B momymanusx. OQdext
OCHOBATEJIA. Murparuu. W3onsmus TIOTTYJISILIUIA: reorpaguyeckas
(mpocTpaHcTBeHHas ), brosoruueckast (penpoyKTUBHas).

EctectBennbiii  orOOop — HampaBnsoomuid  dakrop sBomonud.  Dopmbl
€CTECTBEHHOT0  0TOOpa: JABIDKYIIMN, CTAOMIU3UPYIOIIMN, pa3pbIBAOLIUI
(mu3pynTuBHBI). [TomoBoM 0TOOP.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLUH.
Bo3nukHOBeHHEe  TpUCIIOCOONIGHUNH y  OpraHu3MoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocobneHuil y opranu3MoB. OTHOCUTEIBHOCTh
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpa3oBaHue Kak —pe3ynbTar
MUKposBotoru. M3omsamus — kiroueBoil ¢akrop BupooOpazoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUYeCcKoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (PKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUILIIOUIU3AIIHS,
rudpuansays). JJIMTenbHOCTh 3BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BoMIOLIMOHHONW OMONOrMM B pa3paboTKe HAyYHBIX METOJOB COXpaHEHHUs
O0nopazHooOpazusi. MUKpPOIBOIIONMS W KOAIBOJIIOIHUS TAPA3UTOB M HMX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTONUYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI O0OPHObI

Cc HeH

6.3

Metoapl M3ydeHUsT MaKpOAIBOJIONUHU. [laleOHTONIOrHYeCKHe METONBI M3YyYCHHS
sBomonmu. [lepexonubie GopMbl 1 PUIIOTEHETUIECKHE PSABI OPTaHU3MOB.
buoreorpaduueckue Metoapl uyueHus 3oironun. CpaBHeHue Guopsl u hayHb
MaTepuKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHneMuxu u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbI H3YUYCHUSA
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SBONIOUMU. ['€HEeTHYeCKHe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TOSBIICHUS
SBOJIIOIMOHHBIX ~ HOBHIECTB. |'OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPTaHBbL.
PyaumentapHsle  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJIbl  U3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MyTaIlH U YBOJIIOLIHSI TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUMU. HeobpaTMMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUN

Hayunble rumoTe3sl MNpPOUCXOXKIACHUS KHU3HM Ha 3emiie. AOHOreHes U
naHcnepmus. JloHay4dHble IPEACTABICHUS O 3apOKICHUM KU3HU (KPEALMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEP)KEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxneHue KuU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Boitouuu. [lmanerapHas (reosiornyeckas)
IBONIIOLIMSI. XHMHYECKash DSBOJIOLUA. AOHOTeHHBIH CHHTE3 OPraHu4ecKhX
BemlecTB u3 Heopranuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB u3 MoHoMepoB. KoanepBartnas runoresa A.M. Onapuna, rumnoresa
nepsuuHoro OynboHa JIk. XongeitHa, reHetuueckas runoresa [. Mémnepa.
Pu6osumer (T. Yek) u runore3a «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyueHus. Vckomaemble OpraHUYeCcKHE OCTaTKH.
I'eoxponomnorust u e€ Meronsl. OTHOCUTENbHAS M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHonOryUecKkas 1mKkasa: 0HbI, Ipbl, IEPUOJIBL, JTOXH.

HavanpHble sTansl opranuueckoil spomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBOJIONUA MeTabonm3ma. BO3HMKHOBEHHE TEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3eMJie COOOIECTB.
Crpomaronutsel. [IpokapuoTsl U 3yKapHOTHI.

ITpoucxoxaeHne 3ykapuor (cUMOHOreHe3). DBOIIOIMOHHOE IPOUCXOXKICHHE
BUpYycoB. IlponcxokIeHue MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUE
OCHOBHBIX T'pYyII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOMIOLMU BBICIIMX pacTeHU. OcHOBHBIE apoMop(O3bI
pactenuii. Bbixox pacrenuii Ha cymy. IlosBiieHHE CIIOPOBBIX pacTEHHH U
3aBoeBaHne uMH cym. CemeHHble pacTeHUs. lIpoucxokIeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamlbl 3BOJIONMU JKUBOTHOTO Mupa. OcHOBHbIE apoMoOp(O3bI
KHUBOTHBIX. BeHnackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XopnoBbIie KUBOTHBIE. JKU3HD B BOJie. DBOJIOLNS TO3BOHOYHBIX.

[Tpoucxoxaenne ampudbuit u pentunuii. [IpoucxoxaeHNEe MICKOHUTAOIINX U
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ntun. [lpuamun xmrodeBoro apomopdo3a. OcBoeHue OECHO3BOHOYHBIMU H
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeul, MpoTepo30i, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakKTepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTII€00pa30BaHHE:
€ro YCJIOBHSI U BIUSHUE HA TA30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHl mpomuwioro. [Ipuuunsl u
CIIEJICTBUSI MAcCOBBIX BhIMHpaHU. COBPEMEHHBII 3KOJIIOTUYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Meronsl aHTpornosnorud. (CraHOBIIEHHE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH YeoBeka. COBpeMEHHbIE HAyUHbIE TEOPUU.
CxoncTBO uenoBeKka C KUBOTHBIMH. CHCTEMATHYECKOE MOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($H3HO0TIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyus yenoBeka OT )KMBOTHBIX. [IpsiMOXoXxkaeHNEe U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBmwxymme cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAIbHEIE.
CooTHouleHrne ONOIOTUYECKUX U COITUANIBHBIX (DPAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaIuM aHTPOIIOTe€HE3a. ABCTPAIIONIUTEKN — ABYHOTHE NIPEAKH JIFOJIEH.
YenoBek  yMenblid, TEpBbIE  H3TOTOBJIEHUSA oOpyaud T1pyna. Yenosek
MPSMOXOJISAIINN M TIEpBBIM BBIXOA Jofel 3a mpenensl Adpuku. UYenmosek
reiienb0eprckuii — oOLMi NpPeJoK HEeaHIEepPTATbCKOro YesloBeKa W YesloBeKa
pazymHOro. YenoBek HEaHAEPTANBCKUM KaK BUJ JIIOJEH XOJOAHOIO KiIUMaTa.
UYenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpenenamMu AQpukH.

DOBONIOIUS COBPEMEHHOIO uesnoBeKka. EcTecTBeHHBbI OTOOpP B HOMYJALHAX
yenoBeka. MyTanMoHHbI mporiecc W noaumopdusm. [lomynsiinoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3pQGEKT OCHOBATENA» B MOMYJISALMIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBponeougHas
(eBpasmiickasi), aBCTpaJlo-HerpouJHass  (dKBaTOpHUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M ImyTH pacceneHHs 4elnoBeKa I10 IUIaHETE.
EaunctBo  dyenmoBeueckux pac. HayuHas  HeCOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBeKa K pa3HbIM YCIOBHSM OKpYXaromlel cpembl.
Bnusnue reorpaduyeckoit cpensl M Apeiipa TeHOB Ha MOP(OJOTHIO U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCHUCTEMBI U MMpUCynmue MM 3aKOHOMECPHOCTHU
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Paznensl u 3agaun sxosorun. CBsi3b HKOJIOTUU C APYTUMH HayKaMHu.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoOJENIUpPOBaHHE B JKOJOTUU. MOHUTOPHUHT

OKPY’KaIOIIEeH CpeIbl: TOKAIbHBIN, pErHOHAIBHBIN U TJI00aIbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOcTH ux JedcrBus. Kiaccudukanums
9KOJIOTUYECKUX  (PAKTOpOB: albmoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JICHCTBHS 3KoJorudeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, 0. JIu6ux). TonepantHOCTh. DBpHOMOHTHBIE U
CTEHOOUMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢daktopel. CBeT Kak sKojoruyeckuii akrop. JleicTBue pasHbIX
YY4acTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKUE IPYIIIbI
pacTeHMi M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoanusm.

Temmepatypa kak skonormyeckuil cdakrop. JleiictBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojorndeckuit ¢akrtop. IIpucnocobnmenus pacreHMH K
NoJIepKaHuio BoxHoro Oamanca. Kimaccudukarusi pacTeHUil 1O OTHOIICHUIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, I1OYBEHHas,
ryOuHHass — MOJNOYBEHHAs, BHYTpPUOpraHu3MeHHas. (DU3MKO-XUMHUYECKHUE
0COOEHHOCTH Cpel OOWTaHus OpraHu3MoB. lIpucmOCOOIIEHHS OpPraHU3MOB K
KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpHcrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM YCIOBUH
KU3HU.

XKuznennnie Gopmbl opranusmoB. [loHsTHEe 0 ku3HEHHON (Qopme. Ku3HEHHbIE
(GopMBI pacTeHMii: JepeBbs, KyCTapHUKU, KyCTapHUYKH, MHOTOJIETHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHHS U 00pa3a KHU3HU.

buotnueckue ¢akropbl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHS,
XMIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBus  (Tomuueckue, (Qopuueckue, (Habpuueckue). 3HaUEHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN Ui CYLIECTBOBAHHS OPraHU3MOB B Cpele

oOWTaHUs. HpI/IHI_II/IH KOHKYPCHTHOT'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XApPaKTCPUCTHUKU TTOIMYJIAINH. HOHYJ'IHHI/ISI Kak Ouoyiormueckas

cucremMa. Posb HEOTHOPOTHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOCHHOCTEN
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OuoJ0TUM BUIOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIIUNA.
OcHOBHBIE TOKa3aTeNu MOMYJSALUU: YUCICHHOCTb, IUIOTHOCTb, BO3pPAaCTHAs U
MoJIoBasg CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTb,
MHUTpaLUS.

Dkosioruueckasi CTpykrypa mnonyisuuu. OIeHKa YUCICHHOCTH MOIYJISIIUH.
JluHaMuKa nomyJsiiuUA U €€ peryiisalus. bUOTMYEeCKuH MOTeHUMan IOITYJISLUN.
MogaenupoBanre aWHAMUKKA —nonyiasiuMd.  KpuBble pocTa  YKMCIEHHOCTH
nonyssiuuv. KpuBble BbDKUBaHUS. Perynsinusi 4MCIE€HHOCTH MOMYJISLIUNA: POJb
(akTopoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. DKOJIOTUYECKUE
cTpateruu BUJOB (r- u K-cTparerun).

[Tonsatne 00 »3KoJOTMYECKOW HUINE BUAa. MectoobuTanue. MHoromepHas
Mojenb 3Kkojorndeckod Humm Jk.M. XarunmHcona. Pazmepsl 3KOJOTHMYECKOH
Huiy. [loTeHnmanbHas 1 peaTu30BaHHAs HUIIIN.

Bun xak cucrema mnonynsuuid. Apeainbl BUIOB. Buipl M uX KU3HEHHbIE
CTpaTeruyd.  3aKOHOMEPHOCTHM  TOBEICHUS W MHUIPAIlMd  YKUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBsi3u MexIy
opraHu3mMamMu B OuoIleHO3e. JKocHcTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). OyHKIMOHAIBHBIE OJOKU OPraHU3MOB B JKOCHUCTEME: MPOAYLICHTHI,
KOHCYMEHTBI, penyleHThl. Tpodudeckue ypoBHU. Tpoduyeckue LEnu U CETH.
Abuotnyeckue 61m0ku sKocucteM. [TouBbl M Wbl B 3KocHcTeMax. Kpyrosopot
BEILIECTB U MTOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeM IKOCUCTEMBI. buomacca u mpoayKIUs. DKOJOTUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHbsle 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHble u
BTOPUYHBIC CYKIIECCMM M WX TPUYMHBL. AHTPOIOTEHHBIE BO3JCHCTBUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPONOT€HHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArpotieHos. Paznuanst Mex 1y aHTpOMOT€HHBIMU U IPUPOTHBIMHU SKOCUCTEMAMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTpOnU3aMs TOpoACKoi (ayHbl. bruonornueckoe u Xo3siiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B 9KOCUCTEMAX.

[Tepenoc sHEpruM U BEUIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJISIMUHA W SKOCHUCTEM B YCIOBHUSIX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3CUCTBUN

buochepa — oOmemnanerapHas o6onouyka 3eMiHM, TA€ CYIIECTBYET WU
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cyliecTBoBasia XH3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obmactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6nochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  3KocucTeMbl.  Jl[nHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHE IMKJIBI (yriiepoja, a3oTa).
PurmuunOCTS siBCHMIT B Onocdepe.

3onanbHOCTh OMocheprl. [lonarrne o 6uome. OCHOBHBIE OMOMBI CYIIH: TyHAPA,
XBOWHBIC Jieca, CMCIIAHHBIE W IIMPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHM, TPONUYECKHE JIeCca, BBICOKOTOPhs. Kmumar, pacTuTenbHBId U
KUBOTHBIA MHp OMOMOB CYIIIH.

Crpykrypa u (QyHKIHS KHUBBIX CHCTEM, OLIEHKAa MX PECypCHOTrO MOTEHIMAIa U

onocdepHbIX QyHKINUN

DKOJIOTHYECKHe KPU3UCHl U MX MpHUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MYyIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJAHOW CPEbl.
Oxpana BoaHBIX pecypcoB. Paspymienue nmoussl. OXpaHa MOYBEHHBIX PECYPCOB.
H3MmeHeHne KuMara.

AHTpPOIIOr€HHOE BO3JEHCTBUE HA PACTUTENIBHBIM W KUBOTHBIM Mup. OxpanHa
PaCTUTENBHOTO M YKUBOTHOTO MHUpPa. OCHOBHBIC MPUHILHUIBI OXPAHBI TPUPOIBI.
Kpacupie kamru. Ocobo oxpansemble mpupoanbie Tteppuropun (OOIIT).
Boranuueckue casibl ¥ 300JJ0THYECKHE ITAPKH.

OCHOBHBIE TPUHUMUIIBI YCTOMYMBOTO PAa3BUTHsS YEJIOBEUECTBA M IPUPOJBI.
PanmronansHoe  mpUPONONOJIB30BAaHUE M COXPAHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorwus, 10 xknacce/ Beiconkas JI.B., e I'.M., Pysunckuii A.O. u
npyrue; nox peaakuuent Lllymuoro B.K., [[pimmmna .M., AkunonepHoe
obmectBo «M3aatenbcTBo «IIpocBemenne»

* buonorus, 11 xknacc/ bopoaun I1.M., demmmui I'.M., Cabmunaa O.B.; mox
penakiueii lllymaoro B.K., JIpimmuia I'.M., AkiimonepHoe 00I11eCTBO
«3natensctBO «IIpocBenieHre»

YMK 1o 6uonorun nox pex. [llymuoro B.K.

METOAUYECKHUE MATEPUAJIBI U151 YUUTEJIA
Huxkumosa E.A., Ceménona I'.}O. buonorus (yriryOneHHBII YPOBEHB ).
Peanuzanus

tpeboBannii ®I'OC ocHOBHOTO 0011IETO 00pa30BaHUS: METOIUIECKOE

nocooue A yUuTens

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://vk.com/wall-134199545 5638?ysclid=1lxgtow7s5724236763



