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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMYy mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mpeamera «buomnorus» u
OCHOBHBIX TIOJIOKEHUH (eepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble TmpeaMmeTb». CormacHo mnonoxkeHusMm @OIOC COO mnpoduibHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIiyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01uM, cpeHUM NpodhecCUOHATBHBIM U BRICIIUM 00pa3oBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINUX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIaCTH HAy4YHOI'O 3HaHHWS, CBA3aHHOIO C OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mnpeamety "buonorus" naér npeacraBieHHE O
Heau M 3aJadax HM3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM
YPOBHE, onpeaesieT 00s13aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COZep KaHue, €ro
CTPYKTYpHpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu30BaH MNPUHLMI MPEEMCTBEHHOCTH C HW3y4eHUEM OHOJIOTUM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HAIMpPaBJICHHOCTh HA  TMOCJIEAYIOIIEe pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OPUECHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUNH O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromed mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO MpeaMeTra
«buonorusiy B peanmuzanuu  TpeboBanuit DPIOC COO Kk MWIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
oOydaromuxcss MO0 OCBOCHHUIO COACpXaHHUS OHOJIOTMYECKOro 0Opa3oBaHUs Ha
YpOBHE CpeaHero o01iero 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
MOJIEKYJIIPHON W KJIETOYHOW OHMOJOTMH, 3MOPHOJOTMHA W OHOJOTMU pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouosiornyeckoro  oOpa3oBaHHMs B By3aX UM OpraHM3alMsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHSI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TIPU HU3YYECHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA NOJy4aroT pa3BuTue. Tak,
paclIMpeHbl U YIIyOJieHbl OWOJOrMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEICHUS IPUKIIATHOTO U TIOUCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o y4deOHOMYy mnpeamery "buosorus" orpaxaer
CHUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHU.
CornacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, SBOJIOLMN OPraHUYECKOro MUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, aKTyalIU3UPYIOTCS 3HAaHUS OO0ydarlIuxcs Mo OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUe 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3zBaH  00€CIEUUTh  OCBOCHUE
oOy4JaronMMHUCcs: OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBuUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3MM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, OISy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOr0 MaTepHalia B COJECPKAHUHU MPOrPAMMBbI
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJIECHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb u3zydenus: yueOHnoro npeamera «buonorusp» Ha yriryOn€HHOM YpOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCII0JIb30BaTh TU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OmpenenéHHoil o0IacTu
npoecCUOHANbHON JIeATENIbHOCTH, CBSI3aHHOM C OMOJIOTHel, Wi K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

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

OCBOCHHME OOYYarOUIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJIsALus, BU, OMOreoneHos3, ouocepa); 0 BbIIAIOMUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMU U OWOJIOTMM pa3BUTHUS, TEHETHUKU U
CEeJICKIIMM, OUOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B Jlabopatopur W B mOpupoae (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBlaficHue OOydYalolMMUCS  YMEHHUSIMH: CAMOCTOSATEIbHO  HaXOJMWTh,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPY’XKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YUaIOIIUXCS MHTEIJIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoOIlECCE€ 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMbIMU €10 MPOOJIeMaMH, METOJ0JOrUuei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATIBHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHHUE Yy O0YYAIOIIMXCs LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
IIEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHUE IKOJIOTHIECKOH,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TMOBEACHHUA B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBENEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbs
OKpYXXarolux Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH JKU3HENEATENbHOCTH B YPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0Oy4YarolUMHUCH
WHIUBUTy AIbHON o0Opa3oBaTeNbHOM TPAEKTOPHH, CIOCOOCTBYIOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECIECHNI0, B COOTBETCTBUM C
VH/IMBHUIYIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YPOBHE CpeaHero ooOmiero oopa3oBanus, cocrtabiser 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelio).

OT00p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHHUs OMOJIOTUU
OCYIIECTBIISIETCS ¢ y4ETOM CHEeIM(PHUKU €ro CoAepKaHWs W HAMpPaBICHHOCTH Ha
NpOAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUs B  OpraHU3alUsIX  CPEIHETro
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
0OyJaromuxcs B BBITIOJHEHUH MPOCKTHBIX U yU4eOHO-UCCIEN0BATENLCKUX PpadoT,
TEMaTHUKa KOTOPBIX  OMPENENSeTCSs Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas UcTopus pa3BUTHS
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TMPUKIAJHBIE KW TMOUCKOBBIE HAy4YHbIC WCCICAOBAHUS B
OMOJIOTHH.

3HadeHune OMoJIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. [JapBuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. BaBunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JpYyrdMU Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJI0KHOCTb M YIIOPAJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CAMOOpPTraHU3aLWs,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuii), ouochepuniii. Ilpoueccbl, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3als, MeTaaHanus. [londarue o 3aBucuMon u
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Oumosormueckux pgaHHBIX. OICHKAa JOCTOBEPHOCTH TMOTYYEHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



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

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

IIpakTnueckas padora «lcnonp30oBaHWE Pa3MYHBIX METONOB IIpPH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC ITOJOKECHHS COBPEMEHHON KJICTOUYHOU
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas 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 MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe EHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckas Opranm3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pPEAareHTra, y4acTUE B CTPYKTyPUPOBaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccudukamus  Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnmpans. Mectonaxoxxaenue u ouosnornueckue pynknuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTaHoBICHHBIE TEPEHOCUUKH, UX (PYHKITUU B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKYNl. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnbromepHultl ousaiin u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. ITomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOWU
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

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

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbel KIETOK: JyKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



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.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTa Hatpwii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

Hurtomna3ma. [{uto3omne. Llutockener. [IBrxenne nuroriasMbl. Opranouasl
kieTkdn. OnHOMeMOpaHHbIE OpraHoubl KIETKU: HHAOIJIa3MaTHYeCcKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [I7maakuii  (arpaHyJisipHBIA)  3HIOIUIA3MATUYECKUN
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWJBl  KJIETKH:  MHUTOXOHJPUHM,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpPOILIACTBI, XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MuxkpodunamenTsl.  Axkmunosvliemukpoguiamenmsi.  MbIIEUHbIE  KIIETKH.
AKxmuHosble KOMNOHEeHMbl HeMbluleyHblx Kiemok. MukpoTpyOouku. Kinerounsrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuun. SnepHpiii 0eMKOBBIA MaTpukc. [IpocTpaHCTBEHHOE PaCIOIOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 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
MUTOXOHAPUMNY, «A1po», «CTpoeHne NPpOKapUOTHIECKON KIIETKI.

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

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX.

IIpakTuueckass padora  «l3ydeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BellecTB B KieTke. DorocuHTes.
AHOKCuceHHbIll U OKcuceHHblll omocunmes y oaxkmeputi. Ceemocodoupaioujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh oTOCHHTE3a. BiusHue pa3iaudHbx (HaKTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Oposkenus. [IpomykTbl OpokKeHHS W HX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

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

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIBIXaHUE. POb MUTOXOHIAPUN B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEITEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaser. llpeumyniecTBa a’poOHOTO MyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

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

Tabmuipt 1 cxembl: «DoToCUHTE3Y», «DHEpreTudeckuii oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

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

JlaGopaTropnass  padora «l3ydyeHHWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO cUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnyeckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKu3HeHHbIU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, KMBOTHBIX, pacteHui. CITN]], COVID-
19, conmanbHbie U MEAUIIMHCKAE TTPOOITIEMBI.

Buoungopmamuxa: unmeepayus u anamuz boavuux maccusos («bigdata»)
CMpYKmMypHuIX buonocudeckux oanuwlx. Hanomexnonoeuu 6 ouonozuu u meouyute.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHYecKuit Kom», «BUpych»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0eHHOCTH TMpoIIecCOB, MpOTEKalIMX B uHTepdase. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunares JAHK — pemmkanwpa. IIpuanuner permkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMTOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAIIIECIBbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuto3. CTaguy MHUTO3a W MPOUCXOIAIIME B HUX

npouecchl. Tunbl muto3a. KapuokuHes U nutokune3. buonormdeckoe 3HayeHUE
MHUTO3A.

Perymsmmst MuTOTHYECKOTO THKIA KIETKH. [IporpamMMmmupyemasi KJIeTOYHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmul
npoaughepayuu, ougppepenyuposku, cmapenus u eudenu xiemok. «llugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCTpauumn

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

O06opynoBaHHEe: CBETOBOM MHUKPOCKOI, MUKpOMpenaparsl: « MUTO3 B KIIeTKaX
KOpelIKa JIyKay.

JlaGoparopnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpernaparax.

JlaGopaTopHasi padota «HaGmromeHre MUTO3a B KJIETKAaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GpyHKUMHM OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOUHBIC OPTraHU3MBI.

OcoOCHHOCTH  CTPOGHUS U IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTepum, apxew, OJHOKJICTOUHBIE T'PHOBI, OJIHOKJICTOYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTHI. KOJOHMATEHBIE OpraHU3MEI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
IOKPOBHAsi, IPOBOJMAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
(GyHKIUI 1 pacoOkKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yelaoBeKa. DyHKIMKM OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CTpoeHne u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  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.

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumnosioctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOrO TpakTa. lIumeBapurenbHbie xenesbl. lInmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcriopT BemECTB y JKMBOTHBIX. KpOBEHOCHass cucTteMa U €€ Oprassl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Beigenenue y opranu3MoB. Beigenenue y pacrteHud. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM W BBIIETUTENBHON cUCTEMaMu. Beinenenue y



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

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM U XUMHUYECKOM 3a1UThl. DUTOHIUABI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-ceJleKTUBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte ¥ peryisiqus 'y Opramm3MoB. Pasgpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxuMocTb U peryisimus y
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKABOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX UBOTHBIX. Peduekc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runodusapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepumn», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembly, «CTpoeHue ctedisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM XKUBOTHBIX», «CKEIET 4elIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BpigenurenbHas CcUCTEMay, «IHIAOKPUHHAsA cucteMa», «CTpOEHHE MBIIIIbDY,
«mmynurer»,  «KuiieuynomonoctHsie», «CxeMa  MUTaHUS  PACTECHUN»,

«KpoBEeHOCHbIE CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPHD»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema peioy, «HepBHas cucrema srymkm», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas — cucrema  ntuny», «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHW3MOB, MUKPOIpENapaThl TKAaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyIOBaHUE AJISl IEMOHCTPAILIMU TTOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l3ydyeHue TKaHEe paCTCHUIN.

JlabGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrne OpraHoB [IBETKOBOT'O PACTEHHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXKEHHUA: IOYKOBAaHUE,  CHOPYJISALUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. MelWo3 M ero MeCcTo B KM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponsiieBoe pasBurtue. ['amerorenes y »kuBoTHBIX. 110510BBIE KENESBI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMmaToreHes u oorexnes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHANbHAS WHIIYKIIHS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KaK  pPe3yslbTaT HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. [lpsmoe wu
HempsiMoe pa3BuTue. PaszBute ¢ wmetamopdo3oM y OECHO3BOHOUYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMyeckoe 3HauYeHHE MPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTra KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YesioBeka. CTaauu moCTIMOPHOHATBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [lepruospl 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 pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrosioro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HENpsAMOe pas3ButHe», «PasBurne wmanckoro xyka», «Passutue capanum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOpPCKOM  KamycTbD», <«OKWM3HEHHBIM UHKI MXa», <« KU3HEHHBIA  IUKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOMNpEnaparhl SUIEKICTOK H
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 Pa3MHOKEHHUS BBICIINX
pacTeHu.

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

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. Paboter T
Menpens, 1I'. ne @puza, T. Moprana. Ponp 0oT€4eCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHITUS U CUMBOJIbL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JTOMHUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHII.



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

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsros, H. .
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®@ununyenko, 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

eAMHO00pa3us THOPUIOB MEePBOTo MokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUs IPU3HAKOB. L{UToJIOrMueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unore3a 4uCTOTHI raMer.

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

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienss — 3aKOH HE3aBUCUMOI0
HAcJeIOBaHMUs ~ Tpu3HakoB.  [luTomornueckue  OCHOBBI  JIUTHOPUIHOTO
CKPEILUBAHUS.

CueruieHHoe HacienoBaHue rnpuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAYy TIe€HaMH. XPOMOCOMHas
TEOpHUsI HACIEICTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbII M TeTepOoraMeTHbIA I0J. ['eHeTnyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementaprnocts. Onuctas. [Tonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (HU3NOJIOTUUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITUH.
['eHeTHUYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— 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», «B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTPAllMM 3aKOHA HE3aBHCUMOIO HACJIECIOBAHUA IIPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM CILEIUICHHOTO HACIIEIOBAaHUs IMPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

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

IIpakTnueckass pa6ora  «/3ydeHue  pe3yNbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHU Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

MopaudukanuonHass U3MeHYUMBOCTb. Ponb cpeasl B (opMHUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(DUKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKON N3MEHYHUBOCTH.
Buapl reHOTUNTHYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTtanmonHass M3MEHYMBOCTh. BuHIBI MyTanuii: T€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIUIa3MaTHYeckue myTtanuuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuid. MyTareHbel W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKHUX PSAJIOB B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

IToprpersl: 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 DK3EMIULSIphl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. I[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IpakTuyeckass padora «Mytamuu y aApo3odmiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOIMYJISIIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. [ 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueCckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peJTaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTtnueckue (akTOpbl TOBBIIICHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a00I€BaHUs YEIOBEKay.

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JomMecTukanuss W CeJeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTHUKALIMH.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHUil. Pojb Cenekuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekiMOHHOM paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUY AJIbHBIN. Ortansl KOMOMHAIIMOHHOU CCJICKIINU. HUcnbiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OIICHKH
¢dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIbio aHanu3a JIHK.

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



dbopm opranm3moB. Vcrmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK 115t momydeHust iCX0THOTO MaTepuaa Jijisl CEICeKITUH.

[TomyueHune MOJIUIUIONIOB. BuyTtpusugoBas THOpUIN3AIINS.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WKW ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
DesonoyuUs».

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. /H3yuenue, coxpaneHue u  ynpaejieHue
2eHemuUYeCKUMU pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax VIVUUeHUs CYuecmayiomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetl 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,
«Metoapl cenekiuny, «Otnanénnas rudbpuauzanusy, «MyTtaresesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

Ikckypcusi «OCHOBHBIE METOJbl U JIOCTHKCHHS CEJICKIMHW PAaCTeHUl u
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

Tema 16. BuorexHos10rust ¥ CHHTeTHYECKAs1 OMOJIOT U

OOBEeKThl, HCHOJIb3yeMble B OHWOTEXHOJIOTHH, — KJIETOYHBbIE U TKAHEBBIC
KYJbTYPBbI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TOMyYeHUE KHCIOMOJIOYHBIX IMPOIYKTOB,
BUHOJENHE. Mukpoouonornyeckuii cunre3. OOBEKTbI MHUKPOOMOJIOTUYECKHUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMI U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIep KaIuX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUIECKUE Ty TH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Mcnonv3zoeanue MOHOKIOHANIbHBIX U NOAUKTOHATbHBLX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menuuuackue 6morexnosnoruu. [locrrenomuas nudposas meauuuaa. TTLP-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(GyHIaMEHTAJIIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3JaHHSI KOMILJIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreuyeHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, yctaHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkunonuposanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

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

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMs — BaXXHEWINas ITPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1.3aposkaeHne W pa3sBUTHE 3BOJIONMOHHBIX NpeACTABJICHHMN B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb u HayuyHas aesrenbHocTh Y. JlapBuHa.

JIBrKy1IMe Cuiibl 3BOTIOLMH BUIOB 110 Y. J[apBHUHY (BbICOKas MHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN 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. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepukos, 1. U. lImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
NPUCIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuectBoBaHue», «llopoasl romy6ei», «MHorooOpaszue KyJIbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBMXKYLIUX CHJ OSBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiinuid. V3meHeHue
reHo()oH/a TOMYyJSILIMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHJIbI) HBOIIOLMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymamusx. Oddexr
OCHOBaTeNsd. IDgghexm oOymuinounozo 2oprviuwika. CHUdCeHUe 2eHemu4ecKko2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenos 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyssIuii:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii 0oTOOp — HampaBisionmii ¢akrop sBomonun. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIUN,  pa3pbIBAOLIMIMA
(nm3pyntuBHbIf). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOIUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yjbTaT  MHKPOIBOJIIOLUU.
Bo3nukHoBeHHe — mpucnocoOieHuit y — opraHm3MoB.  Apomopdo3pl U
uanoanantauuu. Ilpumepsl npucnocoOieHuit y opraHu3mMoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHune Kak pe3yiabTaT
MUKpPOdIBOMTIOIMHU. M3omsiust — kimodeBor (akTop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



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

Mexanu3mbl (OpMUPOBAHUS OUOTOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

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

Tabmuubl u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «IBumxyiue
CWJIbl HBOJIIOLUNY, «IKOJIOTMYECKass M30JSUUs MONYJIALHMA ceBaHCKOU (openny,
«['eorpapuueckass M30JALUS  JIUCTBEHHUIBI CUOUPCKOM U JTUCTBEHHUIIBI
naypckoi», «IlomysiMoHHbIE BOIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«BnycTpuanbHelii MenaHnu3m», «JKuBble Hckomaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupozae», «CrnocoObl Bugo0OpazoBanus», «l'eorpaguueckoe BUA00Opa3oBaHHUE
TPEX BUAOB JaHABIIICH», «IKOJIOIMUYECKOE BUA000pA30BAaHUE BHUAOB CHHUID),
«ITomumnnouasl pacteHuit», «KamycrHo-peneunsiii ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUI».

JlaGopaTtopnass  pabora  «lIpucmocoOieHuss  OpraHu3MOB UM HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi paGora «CpaBHeHHE BHIOB 10 MOP(DOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

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

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB M OCTpPOBOB. buoreorpaduueckue obOmactu 3emnn. Bumbli-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKIE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbL
PynuMentapubsle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

OO01Me 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMH. [IpuHyun cmensvl yHKYuU.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauun

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

Tabmunpl U cxeMbl: «OUIOrEHETUYECKUH PsJl JIOMIaIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpei) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «l['OMOJIOTMYUHBIE W aHAJNOTUYHBIE OpPraHbl», «PyAUMEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpHl 4YelOBEKa M MMMMaH3e», «[aBHbIe
HaIIpaBJICHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJS)KH HMCKOIMAEMbIX OCTAaTKOB
OpTraHW3MOB, MYJISI’KU TOMOJIOTHUHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB 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 CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHKE ornbITamMu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >kM3Hu U aCTPOOHOJIOTHS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU JBOJIIOLIHAH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBINM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHomepoB. Koarepsatnas rumnoresa A. U.
Omnapuna, TMmoTe3a nepBudHOro Oyiapona JIx. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

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



HauvanbHbie 3Tanbel opraHnueckor »HBoaOnMU. [losgBieHne u 3BOTOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BO3ZHMKHOBEHUE TMEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxXoxaeHrne NIBETKOBBIX
pacTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIponcxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodyeBoro apomopdosza. OcBoeHHE OECIIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MpPOTEPO30i,
najgeo30i, Me3030M, KaitHo30¥. OOm@as xapakTepucThka KiuMara U
reoJoruyeckux mpoueccoB. [losiBIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBHsI U BJIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHl.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6nopasHooOpa3us Ha 3emIie.

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

JleMmoHcTpanuu

[Toptpetsi: ®@. Penu, JI. Cnannanuanw, JI. [Tactep, . 1. Meunukos, A. U.
Omapun, JIx. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKIeHUsl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoouUM», «l'eoxpoHoOrMYecKass  IIKaliay,
«HadanpHble 3Tarbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHHs 3YKAPHOT
nyTéM cumoOuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdosel  pacTeHuil», «PunHmOGUTE), «OIHOKIETOYHBIE BOJIOPOCINY,
«MHoOTrOoKIeTOuUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onoceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «UnEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBO/IHBIEY,



«IIpecmbikaromuecsy», «lItnusyy, «Muekonuraromue», «Pa3Buthe XuzHuU B
apXeuckou spe», «Pa3BuTHe )XU3HU B MMPOTEPO3OMCKOU dpey», «PazBuTue Ku3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue XKu3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENAapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
UIJIOKOKHMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl U 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHuto abMOT€HHOTO CUHTE3a OPraHUuYeCKUX COSAMHEHUH B
NEepBUYHON aTMochepey.

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

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «3ydeHne oCOOCHHOCTEN CTPOCHHS TTO3BOHOUYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurmnosHsle
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO YeI0BEKa ¢ KUBOTHBIMU. CHCTEMATHUYECKOE MOJI0KEHUE YEIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIOBEKA € JKMBOTHBIMU:  CPaBHMUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrokymme cuiibl ((akTOpbl) aHTPONOreHe3a: OUOJIOrHYeCcKre, COllUaIbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBEeKOOOpa3Hble O0E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JToJed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JroJel. YeroBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a npenensl  Adpuku. YenoBek relmenbOeprckuii  —  oOmMM  MpesoK
HEaHIEPTAJIbCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOI0. YelmoBeK HEaHAEePTAIbCKUN
KakK BHJ JIFOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TameoreHeTrka 1 NajgeoreHOMHUKA.



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

Uenoseueckue pacel. I[loHarue o pace. bousbline pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelnOoBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpYXKalolehd Cpebl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuviiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJISIUi. broconuanbHble UCCIEIOBAaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMHA OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOoJIbI aHTPOTIOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBD», «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IPEBO  4YEIOBEKa», «ABcTpainonutTek», «UYenoBek  ymenwli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbipbny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOJIOLNHN YEIIOBEKa», «Packl UeioBeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEAMETOB MaTepualibHOU
KyJbTYpbl TpPENKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAaMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu Hax0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeJOoBE€Ka M ueperna IIUMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKa, CBS3AHHBIX C MPAMOXOKICHUEM.

IpakTnueckas padora «3yueHne 3KOJIOrHYECKHUX aJJallTallui YETOBEKAY.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kaloleil 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
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metoasl sxonoruu. I[loneBbie HaOmoneHUs. DKCIEPUMEHTHI B JKOJIOTHU:
npupojHble W JnabopatopHble. MoJenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHWW I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€H YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON IPaMOTHOCTH HACEIEHHUS.

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 OKPYXAIOLIEN CPEIbD».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOpbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccupukanus
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKojorumyeckuid (axrtop. JleilcTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CUTHAIbHAas poOJIb CBETA.
doTonepruoausM.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuilt K
HoJIIepKaHuIo0 BoJHOTo OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
rlyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IprUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBHUM KU3HMU.

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



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (OPMBI JKUBOTHBIX: THIPOOHUOHTHI,
reoOnOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pasa KU3HH.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHu4YecTBo). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aWMMOJCUCTBUNM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JeMoHCTpaMuK

Tabmuubl U cxembl: «IJkonorudyeckue @akrtopb», «CBETOBOM CIEKTpPY,
«IKOJIOTUYECKUE TPYIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeniIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bBHOJOrHYECKHE PUTMBDY,
«Kuznennole  Qopmbl  pacteHuit», «KuzHeHHbIE  (GOPMBI  JKUBOTHBIXY,
«DKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS, «XulHudecTBo», «llapasutuzmy», «KoukypeHuus», «CumMOuo3y,
«KommeHcanuszmy.

O6opynoBanue: repbdapuu pacTeHUW U IKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, dyuena MTHUIl U 3Bepeil, repdbapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBUM >KU3HM, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3MUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSTHUIO CBETA».

JlaGopaTopnasi paGora «BpigBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOIYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Monmynsimua ~ Kak
Oounonornyeckas cucreMma. Poib HEOTHOPOAHOCTH Cpebl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid.  OCHOBHBIE TIOKa3aTeMM TOMYJISIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pPaCTHAasT M IIOJOBasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasinuud. OleHKa YUCICHHOCTH TOIMYJISIHHN.
JvHaMmuka momnyiasiuuu U €€ peryysiius. bHOTHYeCcKHi MOTEHUHAN MOIMYJISLIUU.
MopaenupoBaHue JUHAMUKU NOMyJsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsmmsi YUCICHHOCTH TMOMYJISAIHNA: POJIb (HAKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiornueckon Humm Jx.M. XarumHcoHa. Pa3mepbl 3KOI0rM4ecKoun
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS WU MUrpaluid >KUBOTHBIX. buosormueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysanun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojenb 3xonorudaeckoit Humm [x. M. Xatuuaconay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
PacCCeNICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTHI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u certu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOocucTeMax. KpyroBopoT BeIeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YHCEN, OMOMAaCChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTpPOIOIEHHbIE BO3JCHUCTBUS Ha
cykneccuu. Kimmmakcunoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€Co8, CMenel, nyCmbitb.

AHTPOTIOTEHHBIE HIKOCUCTEMBI. ATPOIKOCHUCTEMA. ATpPOILECHO3. Pazmuums
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. [oponckas
dbaopa u ¢ayna. CuHaHTpomm3alus TOpPOACKON dayHbl. buonormdyeckoe u
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 6 yHKYUOHUposanuu 3Kkocucmem. IlepeHoOC SHEPTUU U BEIIECTB MEXKITY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIIUN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIMA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHU3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHO8bl ~ IKOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCmBUs.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

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

HIMPOKOJIUCTBEHHOTO JIECay», «DKOCUCTEMA XBOMHOTO Jieca», «DyHKIIMOHAIbHBIC
IPYIIbl OPTaHU3MOB B JKOCHUCTEME», «KpyroBOpOT BEIIECTB B JKOCHUCTEME),
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly), «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTraHoBieHune jeca mocie
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypObosKocucTeM.

O6opynoBanue: repbapun pacTeHUi, KOJUIEKIIMA HACEKOMBIX, Uydelia ITHI] U
3Bepeit, repOdapuu KyJIbTYpHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETh
YKOCHUCTEMBI.

IIpakTuueckas padora «/3yuenue u onrucanre ypo0o3KOCUCTEMBDY.

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YJIEHUCTOHOTHX B PAa3HBIX SKOCUCTEMAX).

IKCKYpcHs «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOUMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKocHcTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemanerapHas o0osiouka 3eMiM, TNI€ CYHIECTBYET WU
CyIlleCTBOBaJIa >kKM3Hb. Pa3zBuTHe npeacraBieHuil o onochepe 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€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Omocdepe.

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

CrpykTypa 1 (pyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMAa 1
onocdepHbIX PYHKIUH.

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, «Takra», «Cmemanueiii jgec», «IIIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponnueckuid gecy.

OO6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OLIafA cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBI. Bo3aelicTBue dYenoBeKa Ha
ouocdepy. 3arpszHeHue BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne noussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3JIEMCTBUE HA PACTUTENBbHBIA U KUBOTHBIM MHUp. OXpaHa
pPaCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojanbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHILMIBI YCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA W IMPUPOJIBI.
PannonanbHOE  MPUPOJONOJIB30BAHUE M COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccie008aHus nepexooa K pecypcocbepezaroujeii U
KOHKYPEHmMOCcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl



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

JleMoHCTpanun

Tabmumel W cxeMbl:  «3arpsi3HeHHE  aTMOcdepb»,  «3arps3HEHHE
runpochepsr», «3arpssHeHue TOouBBY, «llapHuKOBEIE 3PdexT», «Ocobo
OXpaHsieMbIe PUPOTHBIE TEPPUTOPUNY», « MOJEH 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 UJIECHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUSA OUOJOTHUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  Npa8oOCO3HAHUA  DKOJIOTHUYECKOU
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 COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBOKEHHS K 3aKOHY W IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI yudeOHoro mpeamera «buosorus»
JOJDKHBI OTPakaTh TOTOBHOCTH U CITIOCOOHOCTH O0OYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE PEAU3ALMA OCHOBHBIX HAIpPaBICHUN
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaancKoro BOCIMTAHMS:

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

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U IIPaBOMNOPSIIAKA;



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

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMO3MIMI0 [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 COTPYAHUYECTBY B TIPOLIECCE COBMECTHOIO BBIIIOJIHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
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
pa3BuTHE OWOJIOTHMH, TOHMMAaHUS 3HA4YEeHHs] OWMOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs JICTETUKY OBbITa, HAyYHOTO W
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 BocnuTraHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peEryispHas Qundeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUI0O U CaMOOOpa3OBaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXHBIX ITOCIEICTBHMA IS
OKPYXarOUIEN CPeIbl;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU pELICHUU NpoOJieM, CBA3AHHBIX C palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHIIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HEINpUIATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaOLIEH
IPUPOJIHON cpee, YMEHHE MPOTHO3UPOBATH HEOIAroNpUsTHBIE SKOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JIHAJiore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CPEACTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NMOHMMaHWE crneruduKd OWOJIOTMM KaK HayKd, OCO3HaHus €€ poju B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU IS COBPEMEHHOM IMBHIIM3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOMCKA MyTEel BBIXOAA U3 II00AJbHBIX HKOJIOTHYECKUX MPOOJIEM H
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCMOJBb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IMOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPa U MPOUCXOIAIIMX B HEM HM3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
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[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMeTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HII/IXCSI
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I[I€Hay‘{HBIC IMOHATHUA, OTPAXKAOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, Ha6J'II-0I[eHI/IC, HU3MCPCHUC, OKCIICPUMCHT )41 z:pyrI/Ie);
YHUBCPCAJIbHBIC y‘IG6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOU
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCaJbHble yueOHbIE JEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHBIC
NEUCTBUS, pEryJsITUBHbIE YHHUBEpPCAlbHbIE YUYEOHbIE JEWUCTBUS, COBMECTHas
NEeATEIbHOCTb.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH Y4eOHBIMHU N03HABATEJIbHBIMH
AeCTBUSIMM:

1)0a3o0Bble JIOrHYecKUe 1eHCTBHUA:

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

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanmu3a, cuHTE3a, CpPaBHEHMU S, Ki1acCu(pUKaIU, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LEIISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYKIEHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIIOUCHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLLIECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



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

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbl ¢ YUETOM aHaIU3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMO/IEICTBHS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2)0a30Bbl€e HCCIIEI0BATEIbCKHE AeliCTBUS:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCJIE TIPU CO3/IaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBIIATH [IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIM3upOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX IOCTOBEPHOCTb, IPOTrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

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

yMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYI0 M MPAKTUYECKYIO 00sacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



WH(OPMAITUIO PA3TNYHBIX BUIOB U (HOPM MIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

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

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAYUYHBIA S3BIK B KayecTBE CpeACTBAa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aWUTHl  WH(OpMaIuy,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)o01menne:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WM JIMCKYCCUM TIO CYIIECTBY OOCYX)maaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU GopMe hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eSITEJIbHOCTD:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
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  JEATEIBbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJsSTUBHBIMU ACHCTBUSIMM:

1)camoopranusanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pelIeHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JEHCTBHUAX M MOCTYNKAaxX IO OTHOLICHHIO K JKMBOHM IPHUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIIBHOCTH U JKU3HECHHBIX CUTYaLUsIX;

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

JIaBaTh OLICHKY HOBBIM CHUTYALUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

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

2)CaMOKOHTPO.Ib:

JIaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIIEKCHH AJIi OLEHKU CHUTYyalllH, 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)npuHsiTHE ce0A U APYIrUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU 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 pe3yJbTAaThl OCBOCHHUSI COJICpXKAaHHUS y4eOHOro mpeaMeTa
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€cleUYeHUE
npobuapHOro  o0yueHus:  oOydaronuxcss — Owojormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEeO0Opa30BaHUIO 3HAHUMN, BUJbI JEATCIBHOCTH IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
roJlaM U3y4eHusl.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10
KJacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MPUPOJIOTIOIB30BAHUS, O BKJIAJE POCCUMUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U pa3BUTHUE), OUOJIOTHYECKUE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeOpHs
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TIEPBOTO TOKOJICHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basuiosa), HNPUHLIHIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHUCaHWE, HU3MEPEHUE,
HaOJII0/IeHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIC MPU3HAKHN: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuil, rpuOOB, pacCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTpOGHOr0 TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YyCTaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMIAMH KIETKH M HUX
(GYHKIUSAMHU, 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 BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl 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
CUCTEeMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXIY UCCIIEyEMbIMU OMOJIOTMUECKUMH MTPOLIECCAaMU U SIBICHUSMH, JENIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPSITh MX 3SKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIUpys Ledb WCCIEIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKONM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze LIKOJIbHBIX HAay4HbBIX OOILECTB, U
nyOJMYHO  TPEJCTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusx;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANPABICHHOE M3MEHEHHWE T'€HOMa M CO3JaHHE 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
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ U POJM OUOJOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpA, B TO3HAHMM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TaKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
PUPOOIIOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIIECHHS K MPHUPOJIE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHUCTEMOW OHOJIOTHYECKUX 3HAHUW, KOTOpas BKIIOYACT
OMpENCNICHUs] ¥ TOHUMAHUE CYIIHOCTH OCHOBOIOJAraroluX OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTrHUYECKUE TEOPUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 nyTsX U HampasieHusx 3Bomtouun, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHetrndeckoro paBHoBecust Jx. Xapau u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. JlubOuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO0  IO3HAHWA,
WCIIOJIb3YEMBIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX 00BEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHE BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOLICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOWUIU3UPYIONMIETO, JBHXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIONUN HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
ABOJIIOIIMH, 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, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJOTUYECKUE 3aa41, BBISBIISITH IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI U IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

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

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

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJIbTaTbl HAa  YUYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCICACTBHIX W CIOCO0aX MpeAoTBpAIICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO35SHCTBa, IHIIEBON
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBoYacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
(ungposbie)
/| TeMIPOrpaMMblI Bcero  Konrtpouabnbiepaborsl  IIpakTuyecknepadoThl
o0pa3oBaTe/ibHbIepeCypChl
1 buonoruskaknayka
2 JKuBbIE CHCTEMBI U UX U3YUYCHHE
3 buonoruskineTku 0.5
4 XUMUYeCKassOpraHU3AIHSKICTKU 10
5 CrtpoeHue 1 QyHKIMUKIETKH 8
5 OOMeEH BeIIEeCTB | NMpEeBpaIleHue 9 1
SHEPTUU B KIETKE
7 Hacnencreennast ungopmanus u 9 05
peasm3anus €€ B KIIETKE
8 JKU3HEeHHBIAIUKIIKIIETKH 6 1
9 Crpoennre U GyHKIIMMOPraHU3MOB 17 1.5
10 Pazmuoxenue u 8 15
pPa3BUTHEOPTaHU3MOB
I'enetuka — Hayka o
11 HaCJIEICTBEHHOCTH U U3MEHYUBOCTHU 2 0.5
OpraHHU3MOB
12 3aKOHOMEPHOCTHUHACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTUU3MEHYMBOCTHU 6
14 I'eHeTnkauenoBeka 3 0.5
15 CenekusopraHu3MoB 4 1
16 buorexuonorus n 4




CUHTETUYECKAAOMOJIOT U

17

OBIIEE KOJIMYECTBO YACOB I10

Pe3epBHOEBpEMS

I[TPOTPAMME

102

13




11 KJIACC

KosaunuyecTBouacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
(ungposbie)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl IIpakTnyeckunepadoTbl
o0pa3oBaTejibHbIEpPeCypPChI
3apoxICHUE W PA3BUTHE
1 SBOJIIOIIMOHHBIX MMPEICTaBICHUN 4
B OMOJIOTHH
MukposBoionus u
2 P 14 )
e€pe3yabTaThl
3 MaxkpoaBostouus u 6
e€pe3ynbTaThl
[TporcxoXkIeHUE U pa3BUTHE
4 15 15
JKU3HU Ha 3eMiie
ITpouncxoxmennedesoBeKa —
5 P 10 1
AHTPOMOTEHE3
DKOJIOTHSI — HayKa O
6 B3aMMOOTHOIICHHUSIX OPTAaHU3MOB 3 05
Y HQJIOPTaHU3MEHHBIX CHCTEM C '
OKpYXaroIlIei cpenou
7 Opranusmsl ¥ cpeJaoOuTaHus 1.5
8 DKOJIOTUSIBUIOB U TOIMYJISIIUI 0.5
9 DKOIOTUSICOOOIIECTB. 12 05
DKOTOTrHYECKUECUCTEMBI '
10 Buocdepa — 5
riao6aabHasIIKOCHCTEMA
11 UYenoBek u OKpysKaromascpea
12 PesepBHOEBpeMs




OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

102

7.5






IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoumnuecrBovacos
Haranzy JJ1eKTPOHHBbIENU(PPOBHICOOPA30OB
n Temaypoka Be KoHTpobHBI IIpakTH4eckn
YyeHHu s aTeJibHbIEpecypChl
/ ero  epaboThI epadoThI
n
1 buonorus kak KOMIUIEKCHasl HAyKa U 1
KaK 4aCTh COBPEMEHHOT0 00111eCTBa
2 JKuBble cucTeMbl U UX CBOMCTBA 1
3 YpoBHEBAOPraHU3aLUSKUBBIXCUCT 1
eM
4 HcTopust OTKPBITHS U U3Y4YECHUS 1
Kietku. Knerounaareopus
Meroasl MOJIEKYJIAPHON U
KJICTOYHO} OMOJIOTHH.
[IpakTuyeckas padora «M3ydyeHue
5 METOJIOB KJIETOYHON OHONIOTHH 1 0.5
(xpomatorpadus, anekTpodopes,
muddepennmanbaoe
uentpudyruposanue, [111P)»
6 XHUMHYECKUNCOCTABKIETKH 1
7 MuHepanbHbIe BEUIECTBA KJIETKH, UX 1
Ouosoruyeckas poib
Opranuyeckue BelecTBa KJIeTKH —
8 oenku. JlabopaTopHast pabora 1 0.5

«ObHapyxeHue 6EIKOB C ITOMOIIIBIO




Ka4yeCTBEHHBIX PEAKLIAN

CaoiicTBa, KnaccuduKaius u

9
¢byHKIMK OETIKOB
10 OpraHnyecKkueBeeCTBAKICTKH —
YTJIEBOABI
1 Oprann4ecKreBeIeCTBAKIETKH —
JIUIIU1bI
Hyxnennossie kucnotsl. JITHK u
PHK. JIaGopatopnas pabora
12 «HccnenoBaHue HyKJIEHHOBBIX 0.5
KHCJIOT, BbIIEJICHHBIX U3 KJIETOK
Pa3IMYHbIX OPraHU3MOBY
13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieosunrpudocdarsr (HTD)
CexBenuponanue JJHK. MeTobl
14 = reHOMUKH, TPAHCKPUIITOMHKH,
IIPOTEOMUKHU
15 = MeToaplcTpyKTypHOUOMOIOTUI
16 THUIBIKIETOK.
[IpokapuoTnueckaskiieTka
CrpoeHne 3yKapuOoTHUYECKOM KIIETKH.
17 = TIlpakTtuueckas pabota «/3yuenue 0.5
CBOWCTB KJIETOYHOH MeMOpPaHbD»
18 [ToBepXHOCTHBINAIITAPATKIETKH
OnHoMeMOpaHHbIE OPraHOU/IbI
1g =~ aeTkn. ITpakTuyeckas pabora 05

«I/I3yquHe JABUMXXCHUA ITUTOILIA3MbI
B PACTUTCIIBHBIX KIETKAaX»




20

21

ITomyaBTOHOMHBIE OPraHOMIbI
KJIETKU: MUTOXOHJIPUH, TTACTU/IBL.
JlaGopaTopHas pabota
«MccnenoBanue mia3mMonamn3a u
JIeTIIa3MOJIM3a B PAaCTUTENIbHBIX
KIIETKaX»

HemeMmOpaHHbIeOpraHOUIBIKIETKH

0.5

22

23

24

25

26

27

Crpoenne u QyHKIUUSAAPA

CpaBHuTENIbHAS XapaKTePUCTHKA
KJIETOK 3yKapuort. JlabopaTopHas
pabota «/3ydyeHne cTpoeHus KIETOK
Pa3IMYHBIX OPTaHU3MOBY

AccuMUISINA ¥ TUCCUMMITSIIUS —
JIBE CTOPOHBI MeTabom3Ma. THIIbI
oOMeHa BemiecTB. JJaboparopHas
pabota «M3ydyeHne KaTamuTHYeCKON
aKTUBHOCTH (pepMEeHTOB (Ha
MIpUMepe aMUJIa3bl WK KaTanaasbl)»

DepMEHTaTUBHBIN XapaKTep
peakIuii KJIETOYHOro MeTaboIu3Ma.
JlaGopatopHnas pabora «3yueHue
(epMEeHTaTUBHOTO pPaCUICTIIICHHS
MEePOKCHUIa BOJIOPO/Ia B
PaCTUTENLHBIX W KHUBOTHBIX
KJIETKaX»

benkxu-akTuBaTopsl U O€NKH-
MHTHUOUTOPBI

ABTOTpO(HBINTHIIOOMEHABEIIECTB

0.5

0.5




28

dorocunres

XemocuHTes. JJabopaTropHas pabora

29  «CpaBHEHHE IPOIIECCOB 0.5
(oTOCHHTE3a M XeMOCHHTE32»
AHa’poOHbBIe opraHu3Mbl. Buibl
30 opoxenus. JlaboparopHas pabora
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U
JIBIXQHUS
31 AdpoOHBIE OPraHU3Mbl. JTaIbI
SHEPreTHYecKoro ooMeHa
DHeprust MEMOPaHHOTO TPATUCHTA
32 mpotoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 PeaknummarpuyHOTOCHHTE3a
34 Tpanckpunuus —
MatpuuHsbliicnaTe3 PHK
35  Tpancusanus u e€dTarbl
36 KonupoBanue amuHokuciot. Posb
pubocom B OmocuHTe3e Oenka
37 Opranu3anys TeHOMa y IPOKaproT U
3YKapHoOT
38 MonekyJsspHbIE MEXAHU3MBbI
AKCIPECCHH T€HOB Y DYKapHOT
Bupycel — HexsieTouHble (POpMBI
g | KUSHHH o0JIMTaTHBIE Tapa3UTHI. 0.5
IIpakTnyeckas padora «Coznanue '
MOJIETH BUPYyCa»
40  BupycHsle 3a005ieBaHHs YeTIOBEKa,




KUBOTHBIX, PACTCHUI

HanorexHoyiornu B OMOJIOTUH U

41
MEIULIIHE

42 JKU3HEHHBIAIMKIIKIIETKA

43 ~ Marpuunsiicunres JJHK
Xpomocomsl. JTaboparopHas pabota

44 «M3y4yeHne XxpoMocoM Ha TOTOBBIX 0.5
MUKpOTpenapaTax»

45 JleneHUeKIeTK — MHTO3
Tunsl knetok. Kapuokunes u
nuTokuHes. JJaboparopHas padora

46  «HabGmonenne MUTO3a B KIIETKAX 0.5
KOHYMKA KOpEIIKa JTyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

47 PeryisiusKn3HEHHOTNOLIMKIIAKIETOK

48  OpraHu3MKaKeJIHHOELEN0e
Txanu pactenuii. JlaboparopHas

49  pabora «/3yueHue TKaHeH 0.5
pacTeHuin»
TkaHM KUBOTHBIX U YEIOBEKA.

50  JlabGoparopHas pabota «3yueHue 0.5
TKaHEW )KUBOTHBIX)
Opraunbl. CucTeMbl OpraHoB.

51  JlabGoparopHas pabota «/3yuenue 0.5
OpraHOB LBETKOBOT'O PACTEHUS»

52 = OmoparenaopraHu3MoB

53  JIB)KEHHEOpraHU3MOB

54 | IluraHueopraHu3MoB




IInTanne MO3BOHOYHBIX JKUBOTHEIX.

55 [TumeBapuTenbHas cucTeMa
YeJIoBeKa

56 = JlpixaHHEOpraHW3MOB

57 JIpIXaHue MTO3BOHOYHBIX )KUBOTHBIX
U YelloBeKa

58 = TpaHcnopTBeIIEeCTB Y OPraHU3MOB
KpoBenocnas cucrema

59 = TO3BOHOYHBIX KHBOTHBIX U
YeJI0BeKa

60 Brigenenue y opranu3smMoB

61  3ammray opraHU3MOB

62 = HMMmMmyHHasicucTeMauenoBeka

63 PaznpaxumMocTh 1 perymisnuus y
OpPTraHU3MOB
['ymopanbHast peryisanus u

64 = SHIOKpWHHAS CUCTEMA KUBOTHBIX U
9eoBeKa

65 = dopMbIpa3ZMHOKEHHUSIOPTaHU3MOB

66 = IlomoBoepa3sMHOXKECHHE

67  Meiio3
I"ametorenes. OOpa3zoBanue u
pa3BUTHE MOJIOBBIX KIIETOK.

68 @ JlabGoparopHas pabota «3yuenue 0.5
CTPOEHUS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpEnapaTax»»

69 WNupnBryanpHOEpa3BUTHEOPTAaHI3M

OB — OHTOI'CHE3




70

3akJajKa OpraHoB U TKaHEeH u3
3apO/IBIIIEBHIX JINCTKOB

71

Poctu Pa3BUTHUC ) XUBOTHLIX.
Jlaboparopuas pabota «BrisiBieHue
MIPU3HAKOB CXOJICTBA 3aPOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

73

74

Pa3zmHoxeHue 1 pa3BUTHE PACTCHUM.
Jlaboparopuas padota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHuin»

I/ICTOpI/IH CTAaHOBJICHHA U PA3BUTUA
IFCHCTUKH KaK HAyKH

OcHOBHBIE IOHATHUS U CUMBOJIBI
reHeTuku. JlabopatopHas pabora
«JIlpo3oduina kak 00BEKT
TeHETUYECKUX UCCIIeIOBAaHUII

0.5

0.5

75

76

3aKOHOMEPHOCTU HACIEIOBaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckaspabora
"3ydeHuepe3ynbTaTOBMOHOTUOPHUL
HOTOCKpEIMBaHU Yy 1p030(HIIbI"

[{uTonornyeckneoCHOBEIMOHOTHOPU
JTHOTOCKpeLIMBaHUs

0.5

77

78

AHaNMM3UPYOIIEECKPEIINBAHUE.
HenonnoenoMuanpoBanue

JIMrubpuiHoe CKpeuBaHme.
[IpakTuyeckas padora «3yuenue
Pe3yJIbTaTOB TUTUOPUIHOTO

0.5




CKpEUIMBAHUSA Y APO30(PUIB

LII/ITOJ'IOFI/I‘ICCKI/I €OCHOBBIINUT'U 6pPI,I[H

7 OTOCKpEIINBaHU

80 CuerieHHOEHACIEJOBAaHUETIPU3HAKO
B

81 XPpOMOCOMHAATEOPHUSIHACIIECICTBEHHO
CTH

82 I'enetukanona

83  I'eHOTHMIKAKIEIOCTHASCUCTEMA

84 I'eneTnyeckuii KOHTPOIb PA3BUTHS
pacTeHuii, )KUBOTHBIX U YEIOBEKA

85 N3MeHYnBOCTHIIPU3HAKOB.

BunpimzmenunBoctu

86  MoaudukannmoHHASIH3MEHIUBOCTh
BapuaunoHHsslii pan u
BapHaIllOHHAs KpUBasl.

JlaboparopHnast pabota

87  «UccnemoBaHue 3aKOHOMEPHOCTEH 0.5

MOTU(UKAITMIOHHONW N3MEHUYUBOCTH.
[TocTpoeHneBapualMOHHOTOPSA U
BApUALIMOHHONKPUBOI»

88 ['eHOTHITMYECKASTU3MEHYHBOCTbD.
KomOnHaTHBHASIM3MEHYHBOCTD
MyTanoHHast U3MEHYHBOCTbD.

89 IIpakTuyeckas pabora «MyTtanuu y 05
Ipo30¢uiIbl (Ha TOTOBBIX '
MUKpOTpenaparax)»

90 = 3aKOHOMEpPHOCTH MYTAllMOHHOTO




npoiiecca. DMUTeHETHKA U
SMUTeHOMHUKA

91

92

I'eneruxa yenoseka. [IpakTuueckas
pabota «CocTaBieHHE U aHAITN3
POAOCIOBHOM

MeTtoapIMe TUIINHCKOUTCHETUKHU

0.5

93

3HaucHUE MEIUITMHCKON T'€HETHUKHU B
IpcaAOTBpalICHUN U JICUCHUU
reHeTUYECKHUX 3a001eBaHNMi
YCJIIOBCKaA

94

OCHOBHBIE ITOHITHA CCJICKLIUU.
Jlaboparopuas pabora «/3yducHne
COPTOB KYJIbTYPHBIX PACTCHUH U
MOPOJI AOMAITHUX KHUBOTHBIX)

0.5

95

MeTobl CeneKIIMOHHON paboThI.
Jlabopartopnast pabora «M3yuenue
METOJIOB CEJICKIIUH PACTCHUI»

0.5

96

97

98

JIOCTHIKEHHMSI CeNIEKLIMU PACTeHUH U
KUBOTHBIX. [IpakTHueckaspadbora
«IIpuBuBKapacTeHui»

CoxpaHeHHe, HN3YUCHUC U
HUCIIOJB30BaAHHUEC I'CHCTUYCCKUX

pecypcoB
buorexHoorus Kkak Hayka u
OTpacib IPOU3BOACTBA.
[IpakTuyeckas padora «3yuenue
00BEKTOB OMOTEXHOIOT UM

0.5

99

OCHOBHLIeHaHp ABJICHUACHUHTCETHUYCCK




oiounoI0orun
10
0 XpOMOCOMHas1 U T€HHAsAUHKECHEPUs 1
10
1 MeaueECcKueONOTEXHOIOT NI 1
10 PesepsHblii ypok. IloBTopenue,
5 000011IeHNE, CHCTEMATH3AIHS 1
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 10 135
[TPOIT'PAMME 2 '




11 KJIACC

Ne KosmuecTBouacos
Haran3y JIeKTPOHHBbIeHU(POBHICOOPa30Ba
n Temaypoka Bce  Kourpouabnbie  IIpakTuyeckue
YeHUsl TeJbHbIepeCcypChl
/ ro padoThI padoThI
n

1 OBostouroHHasTeopus Y. 1
[apBuHa

5 JIBrKyIIME CUIIBI BOJIIOIIUU 1
BU10B 1o Y. JlapBuny
Bbopr0a 3a cymecTBoBanme,

3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
oTOOop

4 POpMHUPOBAHUECUHTETHUECKONUTE 1
OPUMIBOJTIOIIH
OTanbl HBOIOLUOHHOTO

5 MpolLiecca: MUKPOIBOJIIOLMS 1 1
MaKpO3BOJIIOLUSA
IMonmynsauus —

6 3J€MEHTapHase AMHULIA3BOIIOLN 1
u
3aK0H T€HETUYECKOTO
paBHOBecus Jx. Xapau, B.

7 Baitn6epra. JlaboparopHas 1 0.5
pabota «BrIsiBicHHE '
U3MEHUYUBOCTH y 0co0eil 0THOTO
BUJIa»




DnemeHTapHbIe()aKTOPHIIBOIIIOL
uu

10

11

D¢ ekt ocnorarens. dpdexr
6YTBIJIOIIHOI‘O TOpJIbIIIKA

Murpauuu. U3onsaumumn

MOMYJIALNNA: reorpaduyueckas, 1
OuoJsiornueckas

EctectBenHsblit oTO0p —
HaIpaBJIsSomui GakTop 1
IBOJTIOINH

12

13

[TosoBoiioTO0p 1

[TpucnocoOIeHHOCTD
OpPraHU3MOB KakK pe3yJibTar
MUKposBotonuu. JlaboparopHas

[EEN

pabora «/3y4enne apomopho30B
Y UMO0AANTAllMN Y PACTEHHI U
JKUBOTHBIX»

0.5

14

15

[Tpumepsl npucnocobaeHu y
OpraHu3MOB: MOP(OJIOTUYECKHE,
duznonoruyeckue,

OMOXHMUYECKHE,

ITOBEJICHYECKHE. 1
JlaGopatopHasipaboTta
«IIpucnocobneHUsIOpraHu3MOB U
UXOTHOCHUTEJbHAALEIEC000pa3HO

CTb»

Bun, ero xpurepun u cTpyKTypa.
JlaGoparopHas paboTa 1
«CpaBHeHHE BUIOB IO

0.5

0.5




MOP(OJIOTHUECKOMY KPUTEPHUIO»

16

17

CrpykTypaBua

Bunoo0pa3zoBaHuekakpe3yabTaT
MUKPOIBOJOIIH

18

19

20

CBSI3bMUKPO3BOJIIOLUY U
ANUAEMUOJIOTUH

Makpo3BoJtronus.
[TaneoHTOIOrNUECKHE METOLBI
W3Y4YEHUs IBOJTIOIUN

BI/IOFGOI‘p a(b HYCCKUECMCTOABIN3YY
CHUADBOJJIIOIIMH

21

OMOPHOIOTHIECKHE U
CpaBHHUTCIIBHO-
MOP(}HOIOTHUECKUE METOTBI
U3YUYCHUS IBOJIOIHH

22

MoneKkyJIsipHO-T€HETHYECKHUE,
OMOXUMHYECKHUE U
MaTEeMaTUYECKUE METOIbI
W3YUYEHUs IBOJTIOIUN

23

24

25

OO0111e3aKOHOMEPHOCTUIBOJIIOI]
nn

AJnlanTiBHas paauanus.
HepaBHoMepHOCTH TEMIIOB
ABOJIIOIUU

Hayunble runoressl
MIPOUCXOKICHUS KU3HU Ha
3emie

26

JIOHay‘IHLIe MMpEaACTaBJIICHUA O




3apOKICHUU KU3HU

27

28

OCHOBHBIEATAIIBIHEOPTAHNYECKO
UDBOJIIOLINHT

FI/IHOTG?)BISapO)KI[eHI/I}DKI/ISHI/I

29

Ucropus 3emiu 1 MeToabl €€
usydenus. JlaboparopHas padora
«3y4yenue u onucanue
HCKOIIaeMbIX OCTATKOB JIPEBHUX
OpPIraHU3MOBY

0.5

30

31

HauanpHbIe3TanbIOpraHnyecKon?
BOJIIOLIUA

BBOJ'IIOI_II/ISISYKapI/IOT

32

33

OcCHOBHBIE 3TaNbl 3BOJIFOITUHU
pacTUTEIBHOTO MHpa.
[pakTuyeckas pabota
«M3y4yeHne ocobeHHOCTEN
CTPOEHHS PACTEHUI Pa3HBIX
OT/EJIOB»

OCHOBHBIE 3TaIIbI 9BOJOIMHA
JKUBOTHOI'O MHUpa

0.5

34

OBOMIONHMS KUBOTHBIX.
[IpakTnueckas padbora
«3ydyenune ocobeHHOCTEM
CTPOEHHS TTO3BOHOYHBIX
YKUBOTHBIX)»

0.5

35

36

PasBurHne xu3Hu Ha 3eMiie 1o
JpaM U TIeproam

MaccoBbie BBIMUpPAHUA —




9KOJIOTMYCCKUEC KPU3SUCHL
mpouuIoro

CoBpeMeHHbIN IKOJIOTUYECKUM

37
KPHU3UC, €ro 0COOCHHOCTH

38 CoBpeMeHHAasICUCTEMaopTaHndec
KOTOMHpPa

39 OCHOBHBIECHCTEMATHUECKUETPYIT
IBIOPTaHU3MOB

40 AHTpOI10JIOTHS — HayKa O
YeNoBeKe

a1 PasButue npencrasieHuii o
MPOMCXOXKICHUH YEJIOBEKA
Mecro 4enoBeka B CUCTEME
OpPraHUYeCKOTO MHpA.

42 JlaGopaTtopHnas pabota 0.5
«M3yueHne ocoOEHHOCTEM '
CTPOEHUSI CKeJleTa YelloBeKa,

CBSI3aHHBIX C IPSIMOXOXKACHUEMY

43 JIBIKYIIMECHITBIAHTPOTIOT€HE3a
CooTHolieHne OMOJOTHYECKUX U

44 COLIMATIbHBIX (PaKTOPOB B
AHTPOIIOTEHE3e

45  OcHOBHBIECTAMHMAHTPOIIOT€HE3A

46 [Taneorenernka u
MaJICOTEHOMHKA

47 OBOITIOLIHSACOBPEMEHHOT 0UEIIOBE
Ka

48  UYenoBeyeckHe pachl. 0.5




[IpakTuyeckas pabora
«V3y4eHne 3KOIOrHIeCKHX
aJlanTanuii 4enoBeKay

49

50

51

MG)KI[I/ICL[I/IHJII/IHapHBICMCTOI[BIaH

TPOMOJIOTUH

3apokJIeHUE U
Pa3BUTHEIKOIIOTHU

MeTobl 3KOJIOTHH.
JlaGopaTopHnas pabota
«M3y4yeHue MeTo10B
9KOJIOTUYECKUX HCCIICIOBAHUI

0.5

52

3HaYeHNE IKOJIOTUUECKAX
3HAHUN [T YeJI0BEKa

53

54

55

56

DkonornyeckuedakTopel

AbGuotuueckue daktopbl. CBET
KaK 9KOJIOTUYECKUH (aKTop.
JlaGoparopHas paboTa
«BoIsiBIeHHE pUcTioco0nIeHu i
OPTraHU3MOB K BIIMSTHUIO CBETa

AbuoTtnueckue GpaxkTopsl.
Temmeparypa kak
9KOJIOTUYECKUHN (PaKTop.
JlaGoparopHas paboTa
«BpIsiBIIEHHE TIpUCTIOCOOIEHU
OPTraHU3MOB K BIIUSTHUIO
TEMIIepaTypbI»

AbuoTtnueckue GpaxkTopsl.
BrasxHOCTb Kak SKOJIOTMYECKU

0.5

0.5

0.5




daxrop. JlabopaTopHas pabora
«AHaTOMHUYECKHE 0COOECHHOCTH
pacTeHHii U3 pa3HbIX MECT
oOHUTaHU

S7 CpenploouTaHNsIOpraHu3MOB 1

58 buonornueckuepuTMpl 1

59 | JKuzneHHble(OpMBIOPraHU3MOB 1

60 buotnueckuedakTops 1
3HaueHue OMOTHICCKHUX

61 B3auUMOJICUCTBUI 11 1
CYILIECTBOBaHMS OPTaHNU3MOB B
cpene oouTaHus

62 DKOJIOTNYECKUEXAPAKTEPUCTUKH 1
TOTTY IS Y
OcHoBHbIE MIOKa3aTeNN

63 TIOTTYJISIIIMH: YUCIICHHOCTD, 1
IUIOTHOCTh, BO3pACTHAS U
MOJIOBAs CTPYKTypa
OcHoBHBIE TIOKa3aTeNn

64 MOTTYJISIINH: POKIAEMOCTb, 1
MPUPOCT, TEMI POCTA,
CMEpPTHOCTH, MUTPAITUU

65 DKOJIOTUYECKASICTPYKTYPATIONYT 1
100701

66 JvHamuka nonyJisinuu u eé 1
perysnus

67 KpuBsle pocTa ynCiIeHHOCTH 1

MOMmyJIAIOHUH. KpI/IBI)Ie BBIDKUBAaHU L




DKoJIoru4eckasi HuIa BUja.
JlaGopaTtopHnas pabota

68 0.5
«IIpucnocobnenus cemsiH
pacTeHH K pacCeeHuIo»

69  Buzakakcucremanomyssiui

70 3aKOHOMEPHOCTH MOBECHUS U
MUTpaLUil )KUBOTHBIX

7 Co00111eCTBOOPraHU3MOB —
OUOLIEHO3

79 DKOCHCTEMaKaKOTKPBITAsCUCTEM
a

73 KpyroBoport BelecTB 1 OTOK
SHEpPIrUU B HIKOCUCTEME

74 OCHOBHBICTIOKA3aTEITMIKOCUCTEM
Bl

75 OKOJOTHYEeCKUETHPaMU bl

76 N3menenuscooOecTs —
CyKLleCCUU
[IpupoHBIE S5KOCUCTEMBI.

77 DKOCHCTEMBI 03€p U PEK.
DKOCHCTEMBIMOpEI U OKEaHOB
[IpupoHBIE S5KOCUCTEMBI.

78 DKOCHUCTEMBI TYH]IP, JIECOB,
CTeneH, MyCThIHb

79 = AHTpPONOTr€HHBIEIKOCUCTEMBI
YpOosKoCcUCTEMBL.

80  IlIpakTtuueckas paboTa 0.5

((I/I3y‘-ICHI/IC " OIIMCaHHueC




ypOOIKOCUCTEMBI»

81

82

83

84

3aKoHOMEpHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJEHUCTBUHI
OPraHu3MOB B 3KOCHUCTEMAX

MexaHu3MbI BO3ICHCTBHS
3arpsi3HCHUH pa3HbIX TUIIOB Ha
CyOOpTraHM3MEHHOM,
OpPTaHU3MEHHOM,
MOTYJISIIHOHHOM H
9KOCHCTEMHOM YPOBHSIX
buochepa —
obmeraneTapHas0060109ka3eM
51

Yuenue B. 1. Bepnajackoro o
ouocdepe

85

3aKOHOMEPHOCTUCYIIECTBOBAHUS
6uochepsl

86

87

KpyroBopotsl BenecTs u
OMOT€OXMMHUYECKUE ITUKITBI

3oHanbHOCTH OHochepsl.
OcHOBHBIE OMOMBI CYIIN

88

89

90

VYcroitunBocThOnOCHEPHI

OKOJIOTHYECKUE KPU3UCBI U UX
MMPUYIHUHBI

Bo3zgeiicTBueuenoBexkanabuoche
py

91

AHTpPOTIOTEHHOE BO3/ICHCTBHE HA
PacTUTEIBHBIN U )KUBOTHBIN MU




92

Oxpananpupo/isl

OcCHOBHBIE IIPUHIUIIBI

93  yCTOHYMBOro pa3BUTHS
YeJIOBEUCCTBA U MPUPOJIBI
PammonansHoe

94 HIPUPOJIONIOIL30BAHUE H
COXpaHEHHE OMOJIOTHYECKOTr0
pazHoo0paszus 3emin
O00011IeHNE 10 TEME

95 «MuKpOIBOITIOIHS U €€
pEe3yIbTaThD»

O000611IeH1E 10 TEME

96 «Maxkpo3BoJTronus 1 €
pe3yIbTaThD»
O000611IeH1E 10 TEME

97  «llpoucxoxneHue u pa3BUTHE
JKM3HHU Ha 3eMe»

O0o0mIeH e IO TeME

98 «[IpoucxoskIeHue YenoBeKa —
AHTPOTIOTEHE3)

O06o006mIeHNE 10 TeMe « DKOJOTHS

99 — HayKa 0 B3aUMOOTHOILIEHHUSIX
OPTraHU3MOBY

10 O0o001IeHNE TT0 TEME

0 «Opranu3Msbl U cpesia OOUTaHUS)

10 O060061IEHNE TT0 TEME «DKOJIOTUSA

1 BHJIOB U TIOMYJISIITA»

10 O606mmenue o reme «buochepa




2

— r100aIbHAS DKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

7.5







ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MH TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

KoanposepsiemororpedGoBanus

IIpoBepsiemblie TPeOOBAHUA K MPEAMETHBIM
pe3yJbTaTaM O0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPpaMMBbl CpPeIHEro o00Iero
oOpa3oBaHus

ChopmupoBaHHOCTh 3HaHHM O MecTe H POJH
OMOJOTMM B CHUCTEME €CTECTBCHHBIX HAyK, B
(hOpMHUPOBAaHHH COBPEMEHHON E€CTCCTBCHHOHAYYHOM
KapTUHbl MHpA, B MO3HAHUU 3aKOHOB HIPUPOABI U
pELIEHUH >KMU3HEHHO BaXKHBIX COLIMAJIbHO-3TUYECKUX,
SKOHOMUYECKHX, 3KOJIOTMYECKHUX npodiem
YEJIOBEUECTBA, a TAaKXE B PEHIEHUU BOIPOCOB
palMOHANIBHOTO PUPOJONOIB30BAHMS, B
(hopMHUPOBaHUH IIECHHOCTHOT'O OTHOIIEHUS K TIPUPOJIE,
oOlIecTBY, 4YEJNOBEKY; O BKJIAJE€ POCCHICKUX W
3apyOexHbIX YYEHBIX — OHONOrOB B pa3BUTHE

OHOJIOr U

Bnanenue cucremoii 3HaHMH 00 OCHOBHBEIX METOIAX
Hay4HOTO MMO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTHYECKUX HCCIIENOBAHMIX >KUBBIX OOBEKTOB H
JKocHucTeM (OMHUCaHHWE, W3MEpPEeHHE, TPOBEIICHUE
HaOIIOJICHUH); CIMOcOO0aMH BBISBIICHUS U OIECHKH
AQHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJIE.

YMeHHMe BBIIBUTATh THUIIOTE3bl, MPOBEPATH HX
AKCIEPUMEHTAIBHBIMUA ~ CPEACTBAMH,  (OPMYTUPYS
LEeTb HCCIIEOBAaHUA, AHAJIMU3UPOBATH IMOJIYYEHHBIE
pe3yabTaThl U JI€JaTh BHIBOJBI.

BrisiBeHre 3aBHCUMOCTH  MEXIY HCCIETyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHUE TOJYYECHHBIX PE3yJIbTaTOB
u GOpMyIHPOBaHHE BBIBOJOB C MCIOIB30BAHUEM

HayYHBbIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB

VYMeHue BiIafeTh CUCTEMON OHMOJIOTHYECKUX 3HAHMIA,
KOTOpast BKJIIOYAET: OCHOBOIIOJIAraronyie
OMOJIOTHYECKHE TEPMHUHBI W TIOHSATHS (KU3HB, KIIETKA,

TKaHb, OpraH, OpraHnu3M, BUJ, MOITYJIAIUA, SKOCUCTECMA,




OuorieHo3,  Ouocdepa;  MerabomM3M,  TOMEOCTa3,

KJICTOUHBIN MMMYHUTET, OnocuHTe3 Oernka,
OUOTIOIMMEPHI, JMCKPETHOCTb, caMOoperyJIsiys,
CaMOBOCIPOU3BE/ICHUE, HACJIe/ICTBEHHOCTb,

M3MEHYUBOCTb, SHEPr03aBUCUMOCTb, POCT U Pa3BUTHE);
OMOJIOTUYECKHE TEOpWHU: KJIeTo4yHas teopus 1.
[[IBanna, M. Ilneiinena, P. BupxoBa; KioHaIbHO-
ceinekTuBHOro ummynureta Il Opmux, W.N.
MeunukoBa, XPOMOCOMHast Teopus
HACJEACTBEHHOCTU T. Moprana, 3aKOH
3apozsiieBoro cxoacrtsa K. bapa, sBomounnoHHas
teopuss Y. JlapBuHa, CHHTETHMYECKass Teopus
3BOJIIOIMHU, Teopus aHTponoreneza Y. JlapBuna;
teopusi Ouoreoneno3a B.H. CykauéBa; yuenne H.U.
Basunosa 0 LEHTpax MHOT000pa3us u
MIPOUCXOKACHUS KyJIbTYpPHBIX pacTeHui, yuenue A.H.
CeBepiioBa 0 TyTSX M HAMpPaBICHUSIX SBOJIOLUU,
yuenne B.W. Bepuaackoro — o 6uocdepe);

3aKOHbI  (emMHOOOpa3usi  MOTOMKOB  IEPBOTO
MOKOJIEHUS], paCLIEIIEHUs] TPU3HAKOB, HE3aBUCUMOI'O
HaclieIoBaHus Nnpu3HakoB ['. Menaens; cuemieHHoro
HacJe0BaHUsl MPU3HAKOB M HAPYIICHHS CLETUICHUS
resoB T. Moprana; romMoJIOTMYECKUX pSAIOB B
HaclencTBeHHOM wu3MeHunBoctd H.M. Basuiosa;
reHeTudyeckoro pasHoBecuss JIx. Xapmu u B.
BaiinOepra; 3apoasimeBoro cxoxactsa K. bapa;
ounorenernueckuit 3akon J. ['ekkens, @. Mroepa);
MIPUHIIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH );
npaBwia (MuHuMyma lO. JIuGuxa, skomoruueckoit
MUPaMHJIBI YUCENl, OMOMACCHI U DHEPTHH);

runotesbl (koanepsatHoil A.M. OnapuHa, mepBUYHOTO
oympona JIk. XommeitHa, mukpochep C. Dokca,

pubosuma T. Yek)

YMeHue pemaTh NOUCKOBbIE OMOJIOTHYECKHE 3a/1a4M;
BBISIBJISITh IIPUYUMHHO-CJIE/ICTBEHHBIE CBSI3U  MEXIY
HCCIIEyEMBIMU OMOJIOrMUECKUMH 00BbeKTaMH,
IIPOLIECCAMU U SIBJICHUSIMMU; J€JIaTh BBIBOJbI U IPOTHO3BI
Ha OCHOBAHUH MOJTYYEHHBIX PE3yJIbTAaTOB;

COCTaBJIATh 'CHOTHIIMYCCKHEC CXEMbI CKPCIIUBAHUA OJIA




Pa3HbIX THUIIOB HacCJaCca0BaHUA IMPU3HAKOB y
OpraHu3sMoOB, COCTABJIATH CXCEMbI IICPCHOCA BCUICCTB U
OHEPIrMK B OKOCHCTEMAaX (HGHI/I IIUTaHWs, ITHMIICBBIC

CEeTH)

YMeHue  ycTaHaBIMBaTh  B3aWMOCBSI3U  MEXKIY
CTpoeHHEM M (YHKIUSMH: OPraHOWIOB, KIETOK
pasHbIX TKaHEH, OpraHaMH W CHCTEMaMH OPraHOB y
pacTeHui, )KUBOTHBIX M YEJIOBEKA; MEXIYy 3Talnamu
oOMeHa BENIECTB; JTalmaMy KJIETOYHOTO LHUKIA U
KM3HEHHBIX ~ IHMKJIOB  OpPraHU3MOB;  3Talmamu
SMOPHOHAIIEHOTO pa3BUTHS; TCHOTHIIOM u
¢deHotunom, Qenoruniom U pakTOpamMH  CpeIbl
OOHMTaHMS; TPOLECCAMH SBOJIOIHMH; JBHKYIIUMHU
CHJIAMU aHTPOIIOTEHE3a; KOMIIOHEHTAaMH pPa3IMYHBIX

OKOCUCTEM U HpI/ICHOCO6JICHI/I$IMI/I K HUM OpraHu3mMoB

YMeHue BBIICIATh CyIIeCTBEHHBIC TPU3HAKH:

CTPOCHHSI BHPYCOB, KIIETOK MPOKAPHUOT M DYKAPHOT;,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB,
BHJIOB, OHOTEOIIEHO30B, JIKOCUCTEM U OHOChEpHI;
CTPOCHHS OpPraHOB M CHCTEM OpPraHOB pPAaCTEHUH,
KUBOTHBIX, YeIIOBEKa; MPOIIECCOB
KHU3HEJEATSIbHOCTH, MPOTEKAIONINX B OpraHu3Max
pacTeHMid, >KMBOTHBIX M YeNOBEKa; OMOIOTHYECKHX
mpoueccoB:  0oOMeHa  BemecTB  (MeTaboJu3M),
nH(pOpMallUM U TIpEBpAlllEHUs] SHEPruu, OpoKeHus,
aBTOTPO(HOrO0 U TETepOTPO(HOro THUMOB MUTAHUS,
dboTocMHTE3a U XEMOCHHTE3a, MMHTO3a, Meio3a,
rameToreHesa, AMOpHOreHe3a, MOCTIMOPUOHAIBHOTO
pa3BHTHS, Pa3MHOXKEHUS, WHUBUIYTBHOTO
pa3BUTHUS OpraHU3Ma (OHTOTeHe3a), B3auMOJICHCTBUS
TeHOB, TeTepo3uca; MJCWCTBHA  HMCKYCCTBEHHOTO
orbopa,  CTAOWIM3UPYIOIIETO,  JABWXKYIIETO U
Pa3phIBAOIIETO €CTECTBEHHOTO ot0opa;
AJTIOTIATPUIECKOTO " CUMIATPUYECKOTO
BU000pa30BaHUS,  BIUSHUS  JABIKYIIUX  CHIJ
3BOJIIOLHAA Ha reHodoH MTOMYJISALINY;
MPHUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie 0OWTaHus,

qcpeaoBaHUA HaHpaBJ’ICHI/Iﬁ 9BOJIIOLIMH,; KPYTrOBOpPOTa




BCIICCTB U MOTOKA SHCPIrUH B 9KOCUCTEMAX

CdopmupoBaHHOCTH YMEHHUS BBIJICTISITh
CYIIECTBEHHbIE  MPHU3HAKH  BUPYCOB,  KIIETOK
MPOKApUOT U  SYKAPUOT;  OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OpraHHU3MOB, BUJIOB,
OMOreoleHO30B U JKOCHCTEM;  OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U MPEBPALLICHHS SHEPTHH
B  KJIeTke, (OTOCHMHTE3a,  IUIACTHUYECKOTO H
SHEPreTHYecKOro OOMEHa, XEMOCHHTEe3a, MHUTO3a,

MCﬁOSa, OIINIOAOTBOPCHUS, Pa3BUTHUA U PA3SMHOXKCHH,

UHAUBUAYAJIbHOT'O Pa3sBUTHA opraHusma
(oHTOTEHE3A), 00pBOBI 3a CyIlIECTBOBaHHUE,
€CTECTBEHHOTO orbopa, BUI000pa30BaHus,

MPHUCIIOCOOICHHOCTH OPraHU3MOB K Cpejiec 0OUTaHus,
BIIMSIHHSA KOMIIOHEHTOB 3KOCHUCTEM, aHTpOHOFeHHI)IX
W3MEHEHUH B DJKOCHCTEMAax CBOEH MECTHOCTH,
KPYroBOpOTa BEIIECTB W IPEBPAIICHUS SHEPTrUU B
o6uocdepe

VYMeHne HCIOJIb30BATh COOTBETCTBYIOIIUEC
apFYMeHTBI, 6I/IOJ'IOFI/I‘-IGCKYI-O TepMI/IHOJ'IOFI/IIO nu
CUMBOJIUKY JUTS JIOKa3aTeIbCTBA POACTBA OPTAaHU3MOB
pPa3HBIX CHUCTEMATHYECKHX TPYMI;, B3aUMOCBSI3U
OpraHM3MOB M  cpeAbl  OOWTaHUS;  €JUHCTBA
YeIIOBEYECKMX  pac; HEOOXOJUMOCTH  3JI0POBOTO
oOpa3a >KW3HH, COXPaHEHUS Pa3HOOOpa3usi BHJIOB H
9KOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPHUPOJIBI

1 4CJI0BCYCCTBA

YMeHHe KpUTHUYECKH OIEHHMBAaTh  HH(pOPMAIHIO
OMOJOTMYECKOTO COAEpKAHMSI; HHTEPIPETHUPOBATDH
STHUYECKHE acCHEeKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
6uosorumy, MEIULNHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh rio0anbHbIe IKOJIOTHYECKHE
npoOJieMbl  COBPEMEHHOCTH,  (opMHupoBaTh IO

OTHOICHHIO K HUM CO6CTB€HHYIO TTO3HIIHUIO



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'UN

Kon

IIpoBepsieMblii3jIeMeHTCOAEPKAHNUS

buonorusa xak HayKa. JKuBble cucTeMbl U X HU3YUYCHUC

11

1.2

1.3

CoBpemeHHass OHOJOTHSI — KOMIUIEKCHas Hayka. buoiiornueckue HaykKu U
u3ydaemble UMH TpobseMbl. DyHIaMeHTalbHbIE, MPUKIAIHBIE U IMOHCKOBbBIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owonoruu B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbel mupa. [Ipodeccun, cBszanHble ¢ Ouonorueil. 3HaueHue OUONIOTUU B
MPAKTUYECKOW JEATENIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEIbCKOM XO3SICTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

XKuBble cuctembl Kak mpeaMeT usydeHus Oumonoruu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI0 COCTaBa, NUCKPETHOCTh U LEJIOCTHOCTb, CI0KHOCTh M
YIOPSIIOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, CaMOOpPraHU3aLM,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3aly >KMBBIX CUCTEM: MOJIEKYJISIPHBIM, KIETOYHBIM, TKAaHEBBIH,
OpraHu3MEHHBIH, MOMYJISIUHOHHO-BUA0BOM, 3KOCHCTEMHbII
(buoreoneHoTdeckuii), Omochepusiil. I[lporecchl, MPOUCXOIAIINE B KHUBBIX
cucremax. OCHOBHbIE TpHU3HAKK XKHUBOro. JKHW3Hb Kak (opma CYIIECTBOBAHUS

MaTepuu

Mertoabl Ouosnoruueckoid Hayku. HabOmioneHue, wu3MepeHHE, SKCIEPUMEHT,
cucTeMaru3anmsa, MeTaaHanu3. [loHATHE O 3aBUCHUMOM W HE3aBHUCHUMOH
nepemeHHol. [lmannpoBanue skcriepuMenTa. [locTaHOBKa M MpoBEpKa TMIIOTES.
HyneBast runore3a. Ilonstue BbIOOpKkM U €€ 1gocToBepHOCTh. Pa3bpoc B
Ouosornyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTU MOJYYEHHBIX PE3YJIbTaTOB.
[IpynunHBl HCKaXKEHUs Pe3yNbTaTOB 3KcnepuMmeHTa. [IoHsATHE cTaTMCTHYEeCKOro

TECTa

KnerkakakOuogornyeckascucTemMa

2.1

Krnerka — cTpykTypHO-QYHKIMOHAIbHAS €IWHULIA XUBOro. McTopus OTKpBITUS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBanH, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIETOUHOM TEOPHUH.
MeTo bl MOJIEKYJISIPHON U KJIETOYHON OMOJIOTHHN: MUKPOCKOIUS, XpoMarorpadus,
anexkTpodopes, METOH MEYEHBIX aTOMOB, nuddepeHnanbHoe

L[eHTpI/I(I)yFI/IpOBaHI/IC, KYJIbTUBUPOBAHUC KJICTOK

2.2

XUMHUYECKUU COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPOAJIEMEHTHI. Bona u

e€ PpoIp Kak pacTBOPUTENS, peareHTa, ydacTue B CTPYKTYpPHUpPOBaHUH




KJICTKU, TETUIOPETY AU, MUHEpanbHbIC BEIIECTBA KIETKH, WX OHOJIOTHYECcKas
poJib. Ponb KaTHOHOB M aHUOHOB B KJIETKE.

buonoruueckue monumepsl. benku. AMHHOKHCIOTHBI cocTaB  OENKOB.
CrtpykTypsl OenkoBoil Mojekyinbl. llepBuuHas cTpykrypa Oenka, MenTuaHas
CBA3b. BTOopuuHas, TpeTuuHas, YeTBEpTUYHAs CTPYKTypbl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue pyHKIuU OEIKOB.
VYrneBonpl. MoHOcaxapuabl, AUcCaxapuibl, OJIUTOCaXxapuibl U MOJHUCAXAPUIBL.
OO0muit mmaH cTpoeHus U (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonorudeckue GyHKIIMU YTIIEBOIOB.

Jlumunel. TuapodminbHO-THApOodoOHBIEe cBoiicTBa. Kiaccudukanus ITUNUIOB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, cTepousipl. buonoruueckue GyHKIUU
munuaoB. OO01Ire cBocTBa OHMOJIOTMYECKUX MEMOPaH — TEKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

Hyxneunosbie xkucnorel. JIHK u PHK. CtpoeHue HYKIEHHOBBIX KHCIIOT.
Hyxneoruast. [lpunnun xommuiementapuoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. MectoHaxoxaenue u ouonorunueckue ¢pynknuu JHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenue Monekynsl AT®. Makpospruueckue cBsi3M B Mojekyiae ATO.
buonoruueckue pynkunu ATO. BoccraHOBIEHHbBIE TIEPEHOCYUKU, UX PYHKIIMH B
kietke. CekBennposanue /JHK.

CrpyktypHast OuONOTHsA: OMOXUMHYECKHE U OWO(DU3UYECKHE WCCIIeIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kJIeTOK: dykapuoTHyeckas U npokapuorudeckas. CTpyKTypHO-
(GyHKIHMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mnpokapuoTndeckoil kieTku. Knerouynas creHka Oaktepuil M apxei.
OcoOeHHOCTH CTpPOEHHUsI TeTepOoTPOPHOM M aBTOTPO(HON MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

CrpoeHre M (QyHKUMOHHMPOBAaHHE 3yKapHoTHUeckod kieTku. Ilmaszmartmueckas
MeMmOpaHa (rutazmaiemma). CTpykTypa IiazMaTHuecKoi MeMOpaHbl. TpaHcmopt
BEUIECTB 4Yepe3 IUIa3MaTHYecKylo MeMOpaHy: maccUBHBIA  (auddysus,
oOnery€énHass aAudQy3usi), aKTUBHBIA (NMEPBUYHBIM M BTOPUYHBIA AKTUBHBIN
tpancnopt). Ilomynponunaemocts MeMmOpanbl. Pabora HaTpuii-KanueBoro
Hacoca. OHJAOIMTO3: MUHOLHUTO3, (arounTto3. DK301HuTO3. KierouHas cTeHKa.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Hurommazma. I{uto3zone. LluTockener. [IBmxeHue murTomiasmbl. OpraHousl
kiIeTkd. OJHoMeMOpaHHBIE OpPraHOMIbl KIETKH: SHAOIUIa3MaTHYecKash CeTh
(QIIC), anmapar ['onbpku, TU30COMBI, UX CTpOeHHME U (QyHKIUH. B3anMocBs3b
OJIHOMEMOpaHHBIX OpPraHOUJOB KIeTKU. CTpoeHHe TPaHyJSPHOIO PETUKYIyMa.

Cunte3 pacTBOpuMBIX  OenkoB.CHHTE3 KJIETOYHBIX MeMOpaH. [maakuit
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(arpaHynspHBI) SHOOMIa3MAaTU4YeCKUid peTukynyMm. CekperopHas GyHKUUS
annapara ['osnbmku. TpaHCOpT BemecTB B KieTKe. Bakyoium pacTUTENIBHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenre u (pyHKIMM MHUTOXOHIpHWHA M miactui. llepBHuHBIE, BTOPHUYHBIC U
CIIO)KHBIE ~ TUIACTHIBI  (POTOCHHTE3UPYIOUIMX  JyKapuoT.  XJIOPOILIACTHI,
XPOMOIIIACTBHI, JIEHKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opraHoujbsl kinetkd CrpoeHne M (QYHKUUMM HeMeMOpaHHBIX
OpPraHousioB KieTku. PubGocombl. MukpodunamMeHTsl. MBIIIEUHbIE KIIETKH.
Mukpotpybouku. Knerounsiii nentp. CTpoeHHWe U JBIKEHHE JXTYTHKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOMIa3Mbl. LIeHTproIb.

SAnpo. O6onouka sapa, XpOMaTHH, KapuoIuiasMma, SAPBIIIKH, UX CTPOCHHE U
byskuuu. SnepHbiii OenKoOBBIM MaTpukc. [IpocTpaHCTBEHHOE pacCIONIOKEHUE
XpoMocoM B UHTep(a3HOM siape. benku XpoMaTuHa — FTUCTOHBI.

Knerounsle BriaroueHus. CpaBHHUTEIbHAs XapaKTEPUCTHKA KJIETOK 3JyKapHOT

(pacTUTenbHOM, YKUBOTHOW, TPUOHOIN)

AccUMWISILIMSL U TUCCUMUIIALIUA — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(MHBIN W TeTepoTpOodHBIA. YdacTue KUCIOpoAa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obecrnedyeHue KieTku: mnpespamieHue ATO B
oOMeHHBIX Tmporeccax. DepMEeHTaTUBHBIA XapaKTep peakiuil KIETOYHOTO
Metabonu3ma. DepMeHTB, MX CTPOEHUE, CBOWCTBA W MEXaHHU3M JICHUCTBUA.
Kodepmentsl. OTinnunsi $epMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (PepMEHTAaTUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

[lepBuuHBI CcHHTE3 OpraHudyeckux BemecTB B Kierke. dorocuHte3. Ponb
XJIOporiacToB B mporiecce ¢oTtocuntre3a. CBeroBas W TemMHOBas (hasbl.
[TponyktuBHOCTH (PoTOCHMHTE3a. BnusHue pa3nuuHbIX (HAKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

Xemocunte3. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPHUIMPYIOIINE
OakTepuu, Kele300aKTepuu, CepoOaKTepuu, BOJOPOIHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe oOpraHu3mbl. Bunmbl Opoxkenus. IIpogykTel OpoxeHHS U WX
UCIIONIb30BaHNUE YENOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpraHU3MBI. JTalbl dHEpreTudeckoro oomena. IloaroroButenbHBIN
stamn. ['Mukonan3 — 6ECKUCIOPOAHOE pacHIeTNIEHUE TIIOKO3HI.

buonoruueckoe OKuCIEHHE, WM KIETOYHOE AbixaHue. Poiab MHUTOXOHApUN B
nporueccax 6uonornyeckoro okuciaeHus. Luknnueckue peakuu. OKUCIUTENbHOE

dbochopmmposanue. [IpenmyrecTBa a3poOHOr0 MyTH OOMEHA BEIIECTB IEpe




aHadpoOHBIM. D(PPEKTUBHOCTEIHEPTETUIECKOT00OMEHA
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Peakuuu marpuuHoro cuHtesa. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEaKLMIX
MaTPUYHOTO CUHTe3a. Peannsanus nacieacTBeHHON nHpopManuu. I eHeTnyeckuit
KOJI, ero cpoucrBa. TpaHckpunuuss — marpuudbll cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPHUIILIUU: KOMIUIEMEHTApHOCTb, AHTUIAPAJUIETbHOCTh, aCUMMETPHUYHOCTD.
Tpancnsauus u e€ sranpl. Yuactue tpancnopTHeix PHK B OGuocunTese Oenka.
VYcnoBust OuocunTe3a Oenka. KoampoBanume ammuoxucnor. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zaiiys reHomMa y npokapuoT U 3YKapuoT. Perynsauus akTHBHOCTH T'€HOB Yy
npokapuot. ['umoresa omnepona (P. XKakoO, K. Mano). Perynsmnus oOMEHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycel — Heknerounble (HOpMBI KH3HH M oOnHratHele napasutel. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupycubie 3a0oneBanus denoBeka, *UBOTHbIX, pacteHuit. CIIM]J], COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I
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Kierounsrii uki, ero nmepuo sl u peryssinust. Uatepdasza u muto3. OcobeHHOCTH
MPOIECCOB, MpoTeKarommx B HHTEpdaze. [loaroToBka KIETKH K AEICHHIO.
[Ipecunternyeckui (IOCTMUTOTUYECKHI), CHHTETUUECKUH M MOCTCUHTETUYECKHM
(IpEeMHUTOTUYECKHH ) TIEPUOIbI HHTEP(A3HI.

Marpuunsiii cunre3 JIHK — permmkanumsa. Ilpunnuner penmmkannun  JIHK:
KOMIUIEMEHTAPHOCTh, ITOJYKOHCEPBATUBHBI CHHTE3, AHTUIIAPAUIEIBHOCTD.
Mexannsm permukanuu JTHK. Xpomocomel. Ctpoenne xpomocoM. Tenomeps! u
Tenomepa3a. XpPOMOCOMHBIH HaOOp KJIETKM — KapuoTul. JIummougHslii u
rariou bl - Habopbl  XpomocoM. ['omonoruunbie XpoMocoMbl. IlonoBbie
XPOMOCOMBI.

Jenenue knetkn — MuTo3. CTaauyd MHUTO3a U NMPOUCXOIAIIUE B HUX IMPOLECCHI.
Tunsl MuTo3a. KapuokuHe3 M IUTOKMHE3. buonormdyeckoe 3Hau€HUE MUTO3a.
Perynsauus MutoTHUecKoro nukia kieTku. [IporpammupyemasikieToqHasruoens
— amnomnTo3.

CDYHKHI/IOHaHBHa}IFGHOMI/IKa

3.1

OpFaHI/I3MKaK6HOHOF NYCCKaAACUCTEMA

OOHOKJIETOYHEIE, KOJIOHHUANbHBIE, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTAHU3MBI.

dopMBl pPa3MHOXKEHUS OPraHU3MOB: Oecrmoyioe (BKJIIOYAss BETETATHBHOE) W
moioBoe. Buasl  Gecroysioro  pa3MHOXKEHHs: TTOYKOBAHUE,  CHOPYIISIUSA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pasmuosxenue. [lonoBeie kieTku, win ramersl. Meito3. Cranuu meiiosa.

[ToBenenue xpomocoM B Meiio3e. Kpoccunrosep. brosorndyeckuii cMbICi Meiio3a
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3.3

1 TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM IUKJIE OPraHU3MOB.
IIpenzaponpiueBoe pazsutue. I'ameroreHe3 y KMBOTHBIX. [losOBBIE JKEnE3BI.
OOpazoBanue u pa3BUTUE TMOJOBBIX KJeToK. (CrepmaroreHes M OOTEHES.
Crpoenue moJnoBbIX KiI€TOK. OIUIOAOTBOpeHHE U 3IMOpPHOHAIBHOE pPa3BUTHE
KHUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.
WunuBunyansHoe pas3BuTue opraHu3MoB (oHToreHes). Cramum sMOpHOreHesa
YKUBOTHBIX (Ha mpuMepe Jarymku). poonenue. Tunsl apodnenus. OcodeHHOCTH
OpoOJieHrs MIICKONUTAIOUINX. 3apOJbIIeBble JUCTKH (TacTpyJsius). 3akiaaka
OpraHoB M TKAaHEW U3 3apOJABILIEBBIX JMCTKOB. B3auMmHOE BIMAHHE 4YacTei
pa3BUBAIOMIETOCS  3apojipliia (3MOpHOHANbHAS HHIYKIUSA). 3akiajka IUIaHa
CTPOEHMSI >KMBOTHOTO KakK pe3yJbTaT HEPAPXMUECKUX B3aUMOJICHCTBHII T'€HOB.
Bnusnue nHa sSMOpHOHANbHOE pa3BUTHE PA3TUUYHBIX (DAKTOPOB OKpYIKarOIIen
cpeapbl.

Poct u pa3zsutue xxuBoTHbIX. [locTamMOproHanbHbIN nepuo. Ipsamoe u Henpsamoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECHO3BOHOYHBIX U IMO3BOHOYHBIX
KUBOTHBIX. buosormueckoe 3Ha4Y€HHE NOPSIMOrO MU HEOPSIMOrO pa3BUTHUS, HX
pacnpocTpaHeHue B mIpupojie. Tumbl pocTa XKUBOTHBIX. (DAaKTOpPHI peryysuuu
pocTta JKMBOTHBIX M uyenoBeka. Craguu MNOCT3MOPHOHAIBHOIO pPAa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuoapl oHTOreHes3a yenoBeka.

PaszmMHOxeHMe U pa3BuTue pacteHuil. ['ameropur u cmnopodpur. Meiio3 B
KU3HEHHOM 1ukie pacteHuid. OOpazoBaHHe CIOp B TMpoIecce Meio3a.
'amerorenes y pacreHuil. OmIOJOTBOPEHHE U PAa3BUTHUE PACTUTEIbHBIX
OpraHu3MoB. J[BoifHOe OIJI0AOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue u

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

I/ICTOpI/IH CTAHOBJICHUA W  Ppa3BUTHA TCHCTUKHU KAaK HAYKH. OcHoBHbBIE
TCHETHMYCCKHUE IIOHATHS M CHMBOJIBI. I OMOJIOTrMYHEIC XPpOMOCOMEI, AJIJICIIBbHBIC
I'CHbI, AJIBTCPHATUBHLIC IIPHU3HAKH, I[OMI/IHaHTHBII\/'I u peuecanHHﬁ IMPpU3HaAK,
roMO3uroTa, TreTepo3nuroTra, 4Yucras JIMHUA, I‘I/I6pI/I)IBI, T'CHOTHII, (peHOTI/IH.
OCHOBHBIGMCTO)IHF CHCTHUKU: FH6pHI[OJ'IOI‘PI‘lCCKPII>i, I_[I/ITOHOFH‘ICCKI/Iﬁ,

MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpunnoe ckpemupanue. [lepBbiit 3akoH MeHens — 3aK0H eJMHO00pa3us
ruOpuioB mepBoro mnokosneHus. [IpaBuino pomuHupoBanusa. Brtopoit 3akon
MeHngens — 3akOH pacUIeIUIeHMs MpU3HAKOB. LluTonormyeckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH ramer.

AHamuzupyromiee ckpemuBaHue. [IpoMexyTOUHBI XapakTep HacjleAO0BaHUS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemuBaHue. TpeTuil 3akoH MeHJens — 3aKOH HE3aBUCHMOIO

HacJICcJO0BaHUsA IMPU3HAKOB. I_[I/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI




JTUTUOPUTHOTOCKPETIUBAHUSI.

CueruieHHoe HacienoBaHue npuszHakoB. Pabotrer T. Moprana. CuemneHHOe
HAacJeA0BAHUE TIE€HOB, HApyLIEHUE CLEIUICHUS MEXAy TeHaMH. XPOMOCOMHAs
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHHM3M ONpeAeseHus moina. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIii M TeTeporaMeTHbId MOoJ. ['eHeTnyeckas
CTPYKTypa MOJOBBIX XpoMmocoMm. HacnegoBaHue IpU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

l'enoTun kak wenoctHas cucreMa. [lmeloTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOK€eCTBEHHBIMAILIETIU3M. B3anmoneiicTBHEHEATIEIBHBIXT€HOB.

KommnementapHocts. Onuctas. [lonumepus

3.4
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BzaumoneiicTBre reHOTHIIA U Cpelbl TpH (hopMUpoBaHUU (eHoTHIa. I3MEeHYMBOCTD
npu3HakoB. KayecTBeHHbICE M KOJMYECTBEHHBIC MPU3HAKU. BUabl M3MEHYMBOCTU:
HEHaCJIEACTBEHHAs: M HaCJICACTBEHHAs.

Moudukarmonnast W3MCHYHBOCTb. Poms Cpelbl B (hopmupoBaHUH
MOIM(UKAIMOHHOW M3MeHUMBOCTH. HopMa peakiuu ripu3Haka. BapuarmoHHBIN psift
n BapuanonHas kpuBas (B. Horamncen). CgolictBa Moau(HUKaIIMOHHON
M3MECHYMBOCTH.

I'enornnmyeckas n3MeHYMBOCTh. CBOMCTBA TCHOTUIIMYESCKON M3MEHUYMBOCTH. BHIbI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[MOHHASI.

KomOunatuBHas W3MEHUMBOCTb. MeHo3 W TONOBOM Mpollecc — OCHOBA
KOMOHMHATUBHOH HM3MEHYUBOCTU. POh KOMOMHATHBHON M3MEHUMBOCTH B CO3JIaHHH
TeHETUYECKOr0 pa3HooOpas3us B Mpe/iesiax OTHOTO BUIA.

MyTanroHHas U3MEHUYMBOCTb. BUIbl MyTalMii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M WHAYLMPOBAHHbIE MyTalUH. SJAepHbIE M IUTOIUIA3MAaTHYECKUE
MyTaiuu. CoMaTHUeCcKre U MoJI0BbIe MyTaluy. [[puarHbI BOSHUKHOBEHUST MYTaIlHA.
MyTtareHbl W WX BIUSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTUYECKUXPSIIOB B HaciencTBeHHoW nu3meHunBocty (H.U.

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

Kapuotun uyenoBeka. MexayHapoaHass MporpamMma HCCIEAOBaHUS TIeHOMaA
yenoBeka. MeToabl  M3YYEHHs] TEHETHMKH  YEJIOBEKA: TIEeHEAIOTMYECKHUH,
OJIM3HELOBLIN, IUTOTCHETUYCCKHIA, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETHYECKU . CoBpeMeHHOE onpeeIeHue TE€HOTHIIA:
IOJJHOT€HOMHOE CEKBEHUPOBAHKUE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C MMOMOLIBIO
[M1P-anamu3a. HacneacTBenHble  3a00jeBaHUs  4YellOBeKa. | eHHbIE U
XPOMOCOMHBIE 00se3Hu YEJI0BEeKa. bone3nn c HACJEICTBEHHON
MPEIPaCTIOI0KEHHOCTHI0. 3HAUEHNE MEIMIIMHCKON TeHETUKH B MPEAOTBPAIICHUN 1

JICYCHUY TEHETHUECKHUX 3a00J1eBaHNi YeaoBeka. CTBOIOBBICKICTKH
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JlomecTuKalus U cenekuus. 3aposkIeHNe CENeKIUU U foMecTuKaiuu. Yuenue H.M.
BaBuiioBa 0 LEHTpax MPOUCXOXKAEHHS M MHOT0O0OOpasusi KyJbTYPHBIX PAaCTECHHU.
Posp cenexuyu B cO31aHUM COPTOB PACTEHMH U MOPOA *KUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH T'OMOJIOTMYECKHX PANOB B HACIENCTBEHHOM u3MeHunBoct H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  ceneKUMOHHOW paboThl. McKyccTBeHHBI OTOOpP: MacCcoBBIA U
WHJIUBUyaTIbHBIN. Ortanel KOMOHWHAIIMOHHON CEJIEKIIUH. HcneiTanue
npousBoauTesiell mo noroMcrBy. OTOOp HO TEHOTUIy € IOMOILBIO OLIEHKH
(eHoTHNa MOTOMCTBA ¥ OTOOP IO TEHOTHUITY ¢ TToMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO CeJIEKIIMOHHOM paboThl. PauanmoHHbIN 1
XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MyTalud y KyJIbTYpHBIX (opm
opranu3moB. lcnonp30BaHME TI'€HOMHOIO pEAAKTUPOBAHUSA M METOJOB
pexomOuHaHTHBIX JIHK 1151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIeKIIHH.
[lonyuenne nomumionnoB. BuyrpuBumoBas rubpuausauus. bauskoponacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HeponacTBeHHOE CKpelMBaHUE, WM ayTOPHUAMHI.
I'eteposuc u ero npuunnsl. Mcnosne3zoBanue rereposuca B cenekuuu. OtnanéHHas
ruopum3aiyst.  [Ipeomornenre Oeciuionus MEKBHIOBBIX THOPUIOB. JlocTrkeHUs

CEJICKLIMU PACTEHUI U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCIIOB3yEMbIE B OMOTEXHOJIOIUH, — KJIETOYHbIE U TKAHEBbIE KYJIbTYPBI,
MHUKPOOPIaHU3MBl, HX  XapakTepuUCTUKa. TpaaulMoHHas  OMOTEXHOJIOTHSL:
xje0oneyeHre,  MONy4YE€HHE  KHUCIOMOJIOUHBIX  TNPOAYKTOB,  BHHOJEIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTBI MHUKPOOHOIOIMYECKHX TEXHOJIOTHM.
[IponsBoncTeo Oenxa, AMUHOKHCIIOT u BUTaMUHOB.VICKycCcTBEHHOE
OILUIONOTBOpPEHUE. PEKOHCTpYKIMSA SANWLEKIETOK W KIOHUPOBAHHUE >KUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass W TeHHasg uHXeHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCcTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTmkeHuss W TEpCHEKTHUBHI
XpPOMOCOMHOW M TE€HHOW MHXXEHEepUH. MeauIMUHCKUe OUOTEeXHOJOTHH.

Hcnons30BaHHE CTBOJIOBBIX KIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mmupa

buonornueckoe  pasHooOpasue  opraHuzmMoB.  CoBpeMEHHass  CHUCTeMa
opranuuyeckoro mupa. IlpuHnmnsl kiaccupukanuu opraHu3mMoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIITBI OPraHU3MOB.

OCOOEHHOCTU CTPOEHHSI U KU3HEIEATEIbHOCTH OJIHOKJIETOYHBIX OPTraHU3MOB.
bakrepuu, apxeu, OJHOKJIETOYHBIE IPUOBI, OJHOKJIETOUHBIE BOJOPOCIH, IPYyTrHe
npoTucThl. KosloHManbHbIE OpraHu3Mel. J[BH>KEHNE OJTHOKJIETOYHBIX OPTraHU3MOB:
amMEOOUHOE, KIYTUKOBOE, PECHUYHOE. 3allluTa Y OJAHOKIETOUYHBIX OPraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIXOPIraHU3MOB. Takcucel




4.2

4.3

4.5

4.6

MHOrokJIeTOuHbIE pacTeHUs. B3anMOCBA3b 4acTeil MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl U CHCTEMbl OPraHOB MHOTOKJIETOYHOTO opranusma. OpraHuszm
Kak enuHoe 1enoe. TkaHu pacteHuil. Tumbl pacTUTENbHBIX TKaHEH:
oOpaszoBarenibHas, TOKPOBHAs, IPOBOJAIIAS, OCHOBHAs, MEXaHHYECKas.

Oco6eHHOCTUCTPOCHUS, PYHKIUI U PACTIONIOKEHUATKAHEH B OpraHaxpacTeHui

BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHUil. DyHKIIMU OpraHOB U CHUCTEM
opranoB. Kapkac pacrenuil. [[BUskeHME MHOTOKJIETOUYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. [lormomienue BOJBI, YTIAEKHUCIOrO Ta3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. [Ipixanue pactenuil. J{uddysusa razoB yepe3 mMoBEpXHOCTh KIETKH.
TpancriopTHble CcHUCTeMBbI pacTeHUW. Beigenenue y pacrenuil. 3ammra y
MHOTOKJIETOYHBIX pactenuil. Kyrtukyna. CpencTtBa NMacCUBHOM M XUMHUYECKOUH
3amuThl. OUTOHIIUIBIL.

PazgpaxxumocTs U peryndnus y opraHu3moB. Pa3apakuMocCTh M perysisauus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIeBelIecTBa M NX3HAUYCHUE

MHoOrokierouHsle  XKUBOTHblE. B3auMOCBS3p  4YacTeil  MHOTIOKJIETOYHOTO
opranusma. TKaHI/I, opradbl U CUCTEMbBI OPraHOB MHOTOKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak enuHoe nesnoe. 'omeocras. TkaHW )KMBOTHBIX U YEJIOBEKA. THIIbI
KUBOTHBIX TKaHEW: SMHTeNIMajbHasA, COCAUHUTENbHAs, MBbIIICYHAs, HEPBHAs.
OcoOeHHocTH CTpOoeHUS, (YHKIHMA U pACIONOXKEHUS TKaHEH B oOpraHax

JKHUBOTHBIX U YCIIOBCKaA

Opranbl ¥ cUCTEMBbI OPTaHOB XKUBOTHBIX. DYHKIIMM OPTaHOB U CHUCTEM OPraHOB.
Omopa Ttema opranu3MoB. CKeNeThl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblli U BHyTpeHHU# ckener. CTpOeHHE U TUIbl COEIUHEHUs
KOCTEM.

JIBU>KeHHE MHOTOKIIETOYHBIX KHUBOTHBIX. [luTtanume KuBOTHBIX. [luTanue
IIO3BOHOYHBIX XUBOTHBIX. I[I)IXZ[HI/IC JKUBOTHEIX. KokHOE JABbIXaHUC. )Ka6epHoe u
JIETOYHOE JIBIXaHUE.

JIpIxaHWe TO3BOHOYHBIX JYKHBOTHBIX. DBOJIOIMOHHOE YCIOXKHEHHE CTPOSHUS
JIETKUX IT03BOHOYHBIX JKUBOTHBIX. HBIX&TGJ'ILH&H CHUCTEMa 4YeJIoBEeKa. MexaHus3Mm
BCHTUIAIIUN JIETKUX Yy OTUll U MIICKOIIHUTAOOIUX. TpchnopT BCIIECTB Yy
opranu3moB. TpaHCHOPT BemIeCTB Yy JXKUBOTHBIX. KpoBeHOCHass cucrema u eé
opranbl.  KpoBeHocHas ~ cucTeMa  MO3BOHOYHBIX  KHBOTHBIX.  Kpyru
KpOBOOOpAIICHHs. DBOJIOIMOHHBIE  YCIOXHCHHS CTPOSHUS  KPOBEHOCHOU
CHUCTEMBI IMO3BOHOYHBIX >XHWBOTHBIX. BBI}IGJ'IGHI/I@ Y OpPraHu3MoOB. BI)I)ICJ'IeHI/Ie y
KUBOTHBIX. COKpaTUTeNnbHbIe Bakyoiau. Opransl BeieneHus. CBs3b MOJOCTH Tela
C KPOBEHOCHOW W BBIICTUTENLHON cHcTeMaMu. BbineneHne y MO3BOHOYHBIX
JKNBOTHBIX. 3aII_II/ITa Y MHOTI'OKJIECTOYHBIX JKWBOTHBIX. HOKpOBBI )51 nux

MIPOU3BOTHBIE.




5.1

PaznpaxkxuMoCTh U peryisius y opranu3MoB. Pa3pakuMoCTh y OTHOKIETOYHBIX
opranu3moB. Takcucbl. Pa3zgpakuMOCTb W PETYISIIHUS Y MHOTOKIETOYHBIX
pacreHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pediekTopHas peryisiys y MHOTOKJICTOYHBIX JKHBOTHBIX.
HepBHas cuctema u €€ oTenbl. DBOIOLMOHHOE YCIOKHEHHE CTPOSHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pazpabotka anroputmMoB u mporpamm s 3¢PGEeKTUBHON (HYHKIIMOHATBLHON
AQHHOTAIlUM ~ TEHOMOB,  TPaHCKPHIITOMOB, MPOTEOMOB, MeTab0JIOMOB

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

Opranbl ¥ cucTeMbl OpraHoB 4enoBeka. OTJesbl ToJIOBHOTO MO3Ta TO3BOHOYHBIX
KHUBOTHBIX. Pedmekc u pedraekTopHas mgyra. be3ycloBHbIE W YCJIOBHBIC
peduiexcel. I'ymMopanbHast perynsuus W SHIOKpPUHHAs CHUCTEMa >XUBOTHBIX U
yesoBeKa. JKene3bl SHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. [leiicTBE TOPMOHOB.
B3anMocCBs3p HEpPBHOH W SHAOKPHHHOW cucTeM. [ umnoramamo-runodusapHas

cucrema. Pedexc u pedaexropnas ayra. beaycioBHbIE U YCIOBHBIE pe(IEKCHI

5.2

5.3

3ammrTa opranu3ma ot Oosesneil. IMMmyHHas cuctema udenoBeka. Kierounsiii u
TYMOPJIbHBIA WMMYHUTET. BpoxXI€HHBIN, NpHOOpETEHHBINH crenuduyecKuii
UMMYHHUTET. Teopus KIOHAIbHO-celeKTUBHOrO uMmmyHuteta  (IL.Dprmux,
®.M.bepuer, C.ToneraBa). BocnanutenbHble OTBETHI OpraHu3mMoB. Pomb

BpPOXXJIEHHOTO UIMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00J€BaHUN

KpoBeHocHast cucrema u e€ opranbl. Cepjilie, KPOBEHOCHBIE COCY/bl U KpPOBb.

KpyrukpoBooOparienus. Paboracepaua u e€perymsus

5.4

Jpixanue venoBeka. uddys3ust ra3oB uepe3 MOBEPXHOCTh KIETKH. JlpIxaTenpHas
cucremMa  4eyioBeka.  JlpixarenbHas — MOBEPXHOCTb.  PerynanusiabIxaHus.

JIpIXaTeIbHbICOOBEMBI

5.5

5.6

HI/IIIIGBapI/ITCJ'IBHaﬂ CuCTeéMa 4YCIO0BCKa. OTI[GJ'II)I MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_IeBapI/ITeJ'ILHI)Ie)KCJIC3LI. BHYTpI/IHOJ'IOCTHOG u

BHYTPUKJIETOUHOCTIUILIEBAPEHHE
ITokpoBel M ux mnpousBoaHble. Opranel BblaeneHus. lloukn. Crtpoenue u
¢byHKmoHupoBaHue HeppoHa. OuIbTpanus, cekpeunus U o0paTHOE BcachbIBaHHE

KaK MEXaHU3MbI pabOoThl OpraHoB BbleseHuss. OOpa3oBaHUEMOYH Y YellOBEKa

5.7

HBI/I)KGHI/IG YeJIOBEKA: MBIIeUHas cucreMa. CKeJeTHEIC MBIIIOBI U HUX pa60Ta.

CTpoeHMEe U TUTIBICOEUHEHUSIKOCTEN

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtormonHas  Teopuss Y.  JlapBuna. IlpennochbulkM  BO3HUKHOBEHHS

napBuHM3Ma. JKn3Hb U HayuyHas aedarenbHocTh Y. JlapBuHa.




JIByokyue cuiibl 3BojonMH BUAOB 1o Y. JlapBuHy (BbICOKash MHTEHCHUBHOCTb
pPa3sMHOXEHHsI OpraHW3MOB, HACJICACTBEHHAass W3MEHYMBOCTb, Oopnrba 3a
CYLIECTBOBaHHE, €CTECTBEHHBIM U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunteTnueckord teopuu 3postonnu (CTD). HelitpanbHas Teopwus

IBOJIOLUH. CoBpemMeHHas 9BOJIIOLIMOHHAS Ouoorus.
3HauEHUEIBOJIIOLIMOHHONTEOpUHN B (OopMHPOBAHUNECTECTBEHHO-
Hay4YHOWKAapTUHBIMHPA

6.2

6.3

[Tonmynsus kak 3ieMeHTapHas eAuHHULA 3BoJoUUU. COBPEMEHHBIE METOJIbI
OLIEHKH TE€HETUYECKOro pa3zHooOpasusi U CTPYKTypbl mnomyssauuil. M3meHenue
reHO(OHJa MOMYJALMU KaK 3JEMEHTapHOE HBOJIOLUOHHOE SBJIECHUE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

DneMeHTapHbIE (aKTOPHI (IBUKYIINE CHIIBI) BOIIOIHMHA. MyTallMOHHBIH MTpoIiece.
KomOunaTtuBHas usmMeHYMBOCTh. Jlpeii reHoB — ciyuvaiiHble HEHalpaBJICHHbIE
M3MEHEHMsI 4acToT ajuienel B momyisuusax. D¢¢exT ocHoparens. Murpanu.
M3onsaumst momynsinuii: reorpaduyeckast (MpOCTpaHCTBEHHAs), OHOJIOTHYECKast
(penpoayKTHBHAS).

EcrectBenHblii oTO0p — HampaBisoumii  ¢akrop sBomronuu.  Dopmel
€CTECTBEHHOIO0  OTOOpa:  ABWXKYLIMM, CTaOWIM3UPYIOUIUM, pa3pbIBAOLIM
(mu3pynTuBHbI). [Tom0BOI 0TOOP.

ITpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3ylbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE — MpHUCNIOCOONEHMM y  OopraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [Tpumepsl npucnocoOnaeHuit y opranu3sMoB. OTHOCUTEIBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum M cTpykTypa. Bumoobpa3zoBaHue Kak —pe3ynbTar
MUKpO3BoJtoIK. M3omsanus — kimodeBod ¢akTop BHI000pa3zoBaHud. Ilytu u
CIIOCOOBI BUJI000pa30BaHMUS: AJIONaTPUIECKOE (reorpaduyeckoe),
CUMIIaTPUYECKOE  (IPKOJOTUYECKOE),  «MTHOBEHHOE»  (TOJUIUIOUIU3AIINS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb »BoonIMOHHON OMoONOrMH B pa3paboTKe HayYHBIX METOJIOB COXpaHEHUs
O0nopazHooOpa3usi. MUKPOIBOMIONKS W KOIBOJIONUS TApa3uTOB U HMX XO35EB.
MexaHu3mbl GOPMUPOBAHUSA YCTOMUYMBOCTH K AaHTUOMOTHKAM M CIIOCOOBI OOPHOBI

C HeH

MeTtoapl n3ydeHHus MakpolBoJoluu. llaneoHTonormdeckue MeTonbl U3y4YEHHS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKHE PSAIbI OPTAHU3MOB.

buoreorpaduueckue Meroasl u3ydeHus 3Boiounu. CpaBHeHHe (I0phl U PayHbI
MaTepUKOB U OCTPOBOB. buoreorpaduueckue odmactu 3emiun. Buasr-sHneMuku u

PCIIUKTEL.




OMOpHOJIOTHYECKUE U CPAaBHUTEIBHO-MOP(OJIOTHUECKUE METOJbl H3yUCHHS
3BOJIOIINHA. I'eneTndeckue MexaHU3MEI OBOJIIOIIMKU OHTOI'CHE3a U IIOABJICHUA
OBOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W  aHAJOTMYHBIC  OpTaHBHI.
PynumeHtapHbple  opraHbl M aTaBU3Mbl.  MOJIEKYJISIpPHO-TCHETHUECKUE,
61/IOXI/IMI/I‘ICCKI/IG )51 MaTeMaTHn4dCCKUue METOAbI U3ydCHUs OBOJIOIHUH.
T'omonoruuneie TEHEL COBpeMeHHBIe MCTOABI ITOCTPOCHUA q)HHOFCHCTI/I‘-IeCKI/IX
JICPEBBEB.

XPOMOCOMHBIE MYTaITUH U IBOJFOIHSI TCHOMOB.

O6mue 3akoHOMEepHOCTH (TpaBHia) SBOMIONUH. HeoOpaTHMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTHTEMITOBIBOIIOLIUU

6.4

Hayunbple TUIIOTE3bl NPOUCXOXKIEHUS JKUM3HM Ha 3emie. AOuoreses u
naHcnepmus. JloHayuHble NPECTABICHUS O 3aPOXKACHUU KU3HU (KPEAllMOHU3M).
I'unore3a MOCTOSHHOIO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE OIBITAMU
®. Pemu, JI. Cnamnanuanum, JI. Ilacrepa. IlpoucxoxkneHue KU3HM U
acTpoOHOIIOTHS.

OcHOBHBIE 3Tambl HeopraHuueckoil spomonuu. IlnanerapHast (reonoruyeckas)
3BOJIOIMUSA. XUMHUYECKass HSBOMIONMA. AOHOTEeHHBIH CHHTE3 OpraHUYeCKUX
BemiecTB u3 Heopranmueckux. Ombir C. Mmmiepa u I'. HOpu. OOpaszoBanue
nosnMepoB u3 MoHoMmepoB. KoauepBatHas rumnoreza A.W. Onapuna, rumnoresa
nepsuyHoro OynboHa J[x. XonaeliHa, reHermyeckas rumnoreza I'. Mémnepa.
Pu6osumer (T. Yek) u runoresa «vmupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Uctopus 3emnu u Metoasl €€ uzydeHus. lVckomaemble OpraHMYECKHUE OCTATKH.
I'eoxpononorus u e€ meronasl. OTHOCHTENbHAsE U aOCONIOTHAsE T'€OXPOHOJIOTHUS.
I'eoxpoHonOornyueckas mmKasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavaneHele dTanbel opraHndeckon 3Bosronuu. llosBieHne u 3BOOLMS NEPBBIX
KJIETOK. OBoronus MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKU KaK aHAJIOT MEPBbIX Ha 3emile COOOIIECTB.
Crpomaronutsl. [IpokapuoTsl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (cuMOHOTeHe3). OBOJIOIUOHHOE IPOUCXOXKIEHUE
BUpycoB. IIpoucxoxneHre MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHUE
OCHOBHBIX I'PYyIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl HBOJIONMM BBICHIMX pacTeHUd. OCHOBHBIE apoMOp(O3bI
pactenuii. Bpixon pacteHudt Ha cymy. l[losBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHne uMHU cymu. CeMeHHble pacTeHHs. I[IpoucxokIeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tambl HBOJIOLUHM KUBOTHOrO MHpa. OcHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX

THUIIOB. HepBHe XOPAOBBIC )KUBOTHBIC. Kuzsp B BOAC. 3BOJ’IIOHI/I$I IIO3BOHOYHBIX.




[Tpoucxoxaenne ampubuii u pentunamii. [IpoucxoxaeHre MIIEKOMHUTAIOUINX H
ntun. [IpuHnun xmoyeBoro apomopgosza. OcBoeHue O€CrO3BOHOYHBIMU U
II03BOHOYHBIMH KMBOTHBIMH CYIIIH.

PazBuTue xu3Hu Ha 3emiie 1O paM U MEPUoJaM: apXeu, MpoTepo30i, Naaeco30u,
Me3030HM, KaiiHO30i. OOmas XapakTepuUCTUKa KJIMMara U Te0JOrMYeCKHX
nporeccoB. [losiBiIeHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTIeo0pazoBaHHE:
€ro yCJIOBMsI U BIIMSHUE Ha I'a30Bbli cocTaB aTMochepsl.

MaccoBble BBIMUPAaHHS — DKOJIOTMYECKME KpU3HMCHI Ipouuioro. I[Ipuumubel n
CIIEACTBUS  MAacCOBbIX  BbIMHUpaHH. COBpPEMEHHBINIKOIOTUUECKUNKPHU3NUC,

€rooco0EHHOCTH

6.5

Pasnenst m 3amaum adTpomnosiornd. Metoasl aHTponosoruu. CTaHOBIIEHUE
MPEACTABJICHUI O MPOUCXOXKACHUH YelioBeka. COBPEeMEHHbBIC HAyYHbIE TEOPUH.
CxoacTBO 4enoBeKa € KMBOTHBIMU. CHCTEMAaTHYECKOE IOJOKEHHE YeJIOBEKa.
CBugerenbcTBa  CXOJACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($U3HO0IOTO-OMOXUMUYECKHE,
noBegeH4Yeckue. OTanyus YenoBeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMIUIEKC
CBA3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBwkyme cuibl ((hakTOpbl) AHTPONOreHe3a: OHMOJIOTHYECKHE, COIHMATbHBIC.
CooTHolIeHrne OMOJIOTHYECKUX M COIUANBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaUU aHTPONOreHe3a. ABCTPAIIONUTEKN — IBYHOTHE TIPEJIKH JOACH.
UYenoBek  ymenbld, IE€pBblE  M3TOTOBICHHS  Opyaud  Tpyaa. Yenosek
MPSMOXOJISAIIMNA W TIEPBBIM BBIXOJ Jrojed 3a mnpenensl Adpuku. Yemosex
reiiiensOeprckuii — oOmuN MpeloK HeaHJepTaIbCKOTO YelIOBeKa M YelOoBeKa
pazyMHoro. YeynoBek HEaHAEPTAIbCKUN KaK BHJ JIFOJIEH XOJIOJHOTO KIMMara.
UenoBek pa3yMHbII COBPEMEHHOrO THMA, JACHUCOBCKHN YEJIOBEK, OCBOCHUE
KOHTUHEHTOB 3a mnpenenamMu AQpuku.

DBOJNIOIUS COBPEMEHHOTO 4eNoBeKa. EcTecTBeHHBI OTOOp B MOMYIALHUAX
yenoBeka. MyTallMOHHBIA mporiecc M monuMopdusm. [lomymsiiimoHHBIE BOJHBI,
npeiid reHoB, Murpanus 1 «3(PGeKT OCHOBATEN» B MOIMYJISAIUAX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckue pacel. [lonarue o pace. bonbimme packl:  eBporeougHas
(eBpaswmiickasi), aBCTpajo-HerpoujHas  (dKBaTOpHUaIbHAs),  MOHTOJOUHAS
(asmaTcko-aMepuKaHCcKasi). Bpems u myTu pacceiieHus 4elloBeKa IO IUIaHETe.
EnunctBo  yenoBeueckux pac. HaydyHas  HEcOCTOSITENBHOCTh — pacu3Ma.
[TpucocoOneHHOCTh YeNoBeKa K pPa3HBIM YCIOBHUSM OKPYXKAIOMICH Cpebl.
Bnusnue reorpaduyeckoil cpenbl U aperida TEHOB Ha MOPQOIOTHIO U

(bu3HMO0IOrHI0 YeIoBeKa




DKOCHCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTMMH HayKaMu.
Metoner skonoruu. [lonmeBble HaOMIOACHUSA. OKCIEPUMEHTHI B IKOJOTHU:
npupoaHsle U JaboparopHble. MonenupoBaHue B SKOJIOTHH. MOHHUTOPHUHT

OKPY’KaIOIIECH CpeIbl: JTOKAIbHBIN, pErHOHAIBHBIN U TJI00aIbHBIN

Dkosoruueckre (akTopsl U 3akoHOMepHOcTH uX neiictBus. Kmaccuduxanms
HKOJIOTUYECKUX  (PaKTOPOB: AOMOTHYECKHE, OHOTHYECKHE, aAHTPOIOTCHHEIE.
OOme 3aKOHOMEpPHOCTH JCHCTBUS  IKOJIOTHYECKUX akTopoB. IIpaBuio
muanmyma (K. I[lnpenrens, 0. JIu6ux). TosepaHTHOCTh. DBPUOMOHTHBIE H
CTEHOOMOHTHBIE OpPraHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak dKoIOrndyeckuid ¢axrop. JlelcTBre pa3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHUE IPYIIIbl pacTeHUN
1 )KMBOTHBIX IO OTHOIIEHHIO K CBeTYy. CUTHalIbHAs Pojib cBeTa. POTONEepruoOan3M.
Temmepatypa kak »sKkonoruyeckuii Qaxrtop. JledicTBue Temmeparypbl Ha
opranusmsl. [1ofKuI0TEpMHBIE 1 TOMOMOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak akomormueckuidt  Qaxtop. IlpucnocoOnenus pacteHmii K
nojAep kaHuio BogHoro Oananca. Knmaccudukanus pacTteHuid MO OTHOUICHHIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHuS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IIOYBEHHas,
rnyOuMHHAs — TOANOYBEHHAs, BHYyTpUOpraHu3MeHHas.  (DHU3UKO-XMMHUYECKHE
0CcOOEHHOCTH cpell OoOuTaHus opraHu3MoB. [IpucrnocobiaeHus OpraHu3sMoOB K
KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmbl. BHennue u BHyTpeHHUE puTMbl. CyTOUYHBIE U TOJUYHbBIE
putMbl. [IpHCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHil
KU3HU.

Xuznennvoie Gopmbl opraHuzMoB. Ilonarue o xu3HeHHOH ¢opme. JKu3HEeHHBIE
(GopMbI pacTeHuil: NepeBbsl, KyCTApHUKU, KyCTApHUYKH, MHOTOJIETHHUE TpaBbhl,
oJHoJeTHUE TpaBbl. JKu3HeHHbIe (OPMBI JKUBOTHBIX: THAPOOUOHTHI, TEOOUOHTHI,
a3poOHoHTHL. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.

buotnueckune Qaxropel. Buasl OmoTHYeCKHMX B3aUMOJCHCTBUN: KOHKYPEHITHSA,
XMIIHAYECTBO, cUMOMO3 U ero (opmsl. Ilapasutusm, xoomepauus, MyTyaiu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMOJIeiicTBUS  (Tomudeckue, ¢opudeckue, ¢abpudeckue). 3HaueHUE
OMOTHMYECKMX B3aMMOJEUCTBUN [UJIsl CYIIECTBOBaHHUS OpPraHU3MOB B Cpele

oOuTanus. [I[puHIIMT KOHKYPEHTHOTO UCKIIOYEHUS
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OKOJIOTUYECKHE XAPAKTCPUCTHUKU TIOITYJIALUH. HOHYJ'IHHI/ISI KaKk OHOJIOTHYeCKas

cucremMa. Poiib HEOAHOPOIHOCTHU Cpeibl, (PU3NYecKUX O0apbepoB U OCOOCHHOCTEN
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O6uosioruu BUIOB B ()OPMUPOBAHMU IPOCTPAHCTBEHHON CTPYKTYPHI HMOITYJISIIUM.
OcHOBHbBIE TIOKa3aTeNIM MOMYJISALUN: YHUCIEHHOCTb, IJIOTHOCTb, BO3pAacTHas U
[I0JIOBAsi  CTPYKTypa, POXKIAeMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLU.

OKojoruyeckas CTpykTypa mnomnyisiuuud. OLEeHKa 4YHCIEHHOCTH IOIYJIALHUM.
JluHaMuKa nomyJisiiuKA U €€ peryssinusa. buoTnyeckuii mOTeHIMAN IOIYJISILUY.
MognenupoBanue JuHaMMKU —nomyisanud.  KpuBble  pocTa  YHMCICHHOCTH
nonyisauuu. Kpuble BbDKMBaHUA. Peryisnns 4McIeHHOCTH NONYJIALMNA: POJb
(GakTOpOB, 3aBUCAIIUX M HE 3aBHCAIIMX OT IJIOTHOCTH. OKOJOTMYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

[Tonsatue 06 sxkonornyeckoi Huie Bujga. Mecroobutanue. MHOroMmepHas MoJielib
skonornyeckon Humu Jx.M. XaruyuHcona. Pasmepsl 3KOJIOrMYECKOM HUIIU.
[ToTennmanpHas U pealn30BaHHAS HULLN.

Bun xak cucrema mnonymsuumid. Apeanbl BHIOB. Buasl M uX KU3HEHHbIE
CTpaTEruu. 3aKOHOMEPHOCTHUIIOBEICHUS " MUTPaLUKUBOTHBIX.

BI/IOHOFI/I‘{CCKHGHHBa3I/II/I‘{y>KepOI[HBIXBI/I,I[OB

CooOmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBf3m MexIy
opraHm3Mamu B OMOIIeHO3€e. DKocucTeMa Kak OTKpbITas cucreMa (A.[ k. Tencnnm).
OyHKIMOHATBHBIE OJIOKA OPTaHU3MOB B AKOCHUCTEME: MPOAYLIEHTHI, KOHCYMEHTHI,
peayuentsl. Tpoduueckue ypoBau. Tpodudeckue nenu u cetu. AOHOTHUECKHE
6moku 3xocucteM. [ToUBBI U HIIBI B 9KOCUCTEMax. KpyroBOpoOT BEIIECTB U MOTOK
SHEPTUH B DKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM dKOcUCTeMbl. buomacca u mpoayKuus. DKOJIOTHUECKHE
MIMPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCHM W HWX TPUYUHBL. AHTPOTNOTeHHBIE BO3JCUCTBHUS Ha
cykneccun. KnmumakcHoe coo0riectBo. buopasnoobpasue u MmosHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie »KOCHUCTEMBI. AHTPOIOI€HHBIE 3KOCUCTEMBL. ATrpO3KOCHCTEMA.
ArporieHo3. Paznuanst Mex Ty aHTpONTOT€HHBIMU U TTPUPOTHBIMH 3KOCHCTEMaMH.
VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas diopa u
¢dayna. CHHaHTpONU3alUs TOPOJICKON (ayHbl. buomorndeckoe u X03sIiICTBEHHOE
3HAUEHUE arpodKOCHUCTEM U YpPOOIKOCUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHeprum M BEIIECTB MEXKIY CMEXHBIMH 3KOCUCTEMAMU.Y CTOWYMBOCTh
OpraHu3MOB, TOMYJSIUMA M HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U

AHTPOINIOT€HHBIX BO3CUCTBUN

buochepa — oOmermanerapras o0Oojouka 3emMid, T/A€ CYIIECTBYeT WU
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cyuiectBoBana ku3Hb. Yuenue B.M. Bepnagckoro o Ouocdepe. OOnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6nochepsl U ero pyHKIUH.
3akOHOMEPHOCTH cyiecTBoBaHus Ouochepbl. OcobeHHOCTH Onochepsl Kak
rmo0anbHOM  dKocHcTeMbl.  JlMHaMuveckoe  paBHOBecHe B Omocdepe.
KpyroBopoTsl BemecTB #u OHOTreOXMMHUYECKHE IUKIBI (yriaeponaa, as3ora).
PurmuuHOCTS siBNCHMIT B Onochepe.

3onanbHOCTh OMochepsl. [lonsTue o 6mome. OCHOBHBIC OMOMBI CYIIIH: TYyHApPA,
XBOWHBIC Jieca, CMEIIaHHBbIE M IIUPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHM, TPONMUYECKHE Jieca, BBICOKOTOphs. Kimmar, pacTHUTENbHBIH H
KUBOTHBIA MHp OMOMOB CYIIIH.

Crtpykrypa ¥ (DyHKIHS >KUBBIX CHCTEM, OIICHKA MX PECYPCHOTO MOTCHIUANA U

o6uochepHbIx QyHKIMN

DKOJOTHYECKHe KPU3UCHl U UX MpUYHHBL. Bo3neiicTBue uenoBeka Ha 6uochepy.
3arpsi3HEeHUE BO3IYIIHOU cpeabl. OxpaHa BO3ayXa. 3arpsA3HEHUE BOJHOM Cpelibl.
Oxpana BoAHBIX pecypcoB. Pa3pymienune nmouBsl. OxpaHa MOYBEHHBIX PECYPCOB.
N3meHnenue knumara.

AHTpPONIOT€HHOE BO3JIEMCTBHE HAa PACTUTENbHBIA W KUBOTHBIM Mup. OxpaHa
pPaCTUTEIBHOTO M KMBOTHOTO MUpa. OCHOBHBIC MPUHIUIIBI OXPAHBI TPHUPOIBI.
Kpacubie kauru. Oco0o oxpansiembie mnpuponanbie Teppuropuu (OOIIT).
Bborannueckue casbl ¥ 300JJ0THYECKHUE TAPKH.

OCHOBHBIE TPUHLHUIBI YCTOMYMBOTO pa3BUTUSI YEIOBEYECTBA M IPHUPOJIBIL.
PannonaneHOe  MpUPONONOIB30BAHUE U COXpPAaHEHHE  OMOJIOTHMYECKOIo

pazHooOpa3zus 3emin



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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