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MNOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeObHOMy mnpenMmery "buomorus" (mamee - Ouosorus) Ha
YpPOBHE cpeqHero oodiiero oopa3oBaHusl pa3padoTaHa Ha ocHOBe dDenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @enepaunny,
OI'OC COO, Konnenuuu mpenojaBanus ydeOHOro mnpeamera «buomnorus» wu
OCHOBHBIX MOJIOKEHUH (PenepanbHoi paboueit mporpaMmMbl BOCIIUTAHHUS.

VYyeOubiii npeamer «buonorus» yriayO0naéHHoro ypoBHsA uzydenus (10-11
KJIACChI) SIBISIETCSI OJTHUM W3 KOMIIOHEHTOB MpeaMeTHO obnactu «EcTtecTBeHHO-
HayuHble mpeamets». CormacHo mnonoxkenusm @OI'OC COO mnpodunbHbIE
y4eOHbIe MpPeIMEThl, U3ydyaeMble Ha YriyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
muddepennman  00y4eHUs] Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUs U
NpU3BaHbl OOECIEUNTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpeaHUM TTPOoGeCCHOHATILHBIM U BBICIIMM oOpa3oBaHueM. B To ke BpeMs
KOKIbIA W3 OTUX Y4YEOHBIX TNPEIMETOB JOKEH OBbITh OPUEHTUPOBAH HAa
MPUOPHUTETHOE pEIICHHE O00pa30BAaTEIbHBIX, BOCIUTATENBHBIX U Pa3BUBAIOIINX
3a/a4y, CBSA3aHHBIX C MpodopueHTanuerd oO0yJarouuxcsi ¥ CTUMYJUPOBAHUEM
MHTEepeca K KOHKPETHOW 00JIaCTH HAay4yHOTO 3HAHHUA, CBSI3aHHOTO C OHoJoruei,
MEIUIMHOM, SKOJOTHUEHN, TICUXO0JIOTUEN, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no yueOHOMy mnpenmery "buonorus" naér mpeacraBieHUE O
HeNnu W 3ajadax u3ydeHws: ydeOHoro mpenmera «buonorwms» Ha yroyOnéHHOM
YpOBHE, OIpeneisieT 00s3aTenbHoe (MHBApUaHTHOE) IPEIMETHOE COIEpPKaHue, €ro
CTPYKTYpUPOBAaHME TIO pa3ieliaM M TeMaM, paclpejiesieHde Mo Kiaccam,
PEKOMEHJYeT MOCIeA0BaTeIbHOCTh H3YUYEHHUs YYEOHOro marepuaia ¢ y4€ToM
MEXMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTO MpoIiecca,
BO3PACTHBIX OCOOEHHOCTEeH oOyuatomuxcsi. B mporpamme mo Owuonoruu
peaNn30BaH MPUHIMI MPEEMCTBEHHOCTH C HU3y4eHHUEM OHOJIOTMM Ha YypOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHus, Oyarojaps 4YeMy  IPOCMATpPUBAETCS
HallpaBJI€HHOCTh HA MOCIEAYIOIIEe pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OpHEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEACTaBICHU O 370pOBOM 00pasze >KHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpy»Karollel mpupoaHoi cpeae. B
porpaMme Mo OHMOJOTMH TaKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mnpeaMera
«buomorusiy B peamuzamuu  TpedoBanuidk DPI'OC COO Kk TUTAHHPYEMBIM
JUYHOCTHBIM, METANpeJAMETHbIM M MPEAMETHBIM pe3yjbTaTaM OOy4YeHus U B
(GbOpMUPOBaHUN OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENHHOW  JIEATEIBHOCTH
oOyyarolmmxcsi MO0 OCBOCHUIO COJIEpKaHUs OUOJOTHUYECKOTro O0Opa3oBaHMsI Ha
YPOBHE CPEAHETO 00IIero 00pa3oBaHuUs.

VYyeOnbiii npeamer «buonorus» Ha ypoBHE cpeAaHero ooiiero oOopa3oBaHMs
3aBepuIaeT OuOJIOTMYecKoe O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha



pacIiFpeHue W yriiyOJieHHe 3HaHUK 0O0ydYaronuxcs O >KUBOW TMPUPOJE, OCHOBAX
MOJIEKYJIIPDHOM M KIJIETOYHOW OWOJIOTHH, SMOPUOJOTUU W OWOJIOTUH Pa3BUTHS,
TE€HETHKH, CENIEKIIUU, OMOTEXHOJIOTUH, IBOJIOLIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuenne yueOHoro mpeamera «buomorus» Ha yriayOJe€HHOM YpPOBHE
OPUEHTHUPOBAHO HAa TOJTOTOBKY OOYyYaIOMIMXCA K TOCIEAYIOMIEMY TMOTyYCHUIO
Ouonornyeckoro  oOpa3oBaHMs B By3aX U OpraHu3aluix  CPEIHEro
npodeccruonanbHoro oopazoBanus. OCHOBY €ro coaepkKaHUsl COCTABISAET CUCTEMA
OMONOTUYECKUX  3HAHWW, TMOJIYYEHHBIX TIPH HW3YYCHUH  OOYUYAIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKHX DPa3feioB OMOJOTMH HAa YPOBHE OCHOBHOTO
obmero o6pazoBanusi, B 10—11 kimaccax 3TH 3HAHUSA TOJIy4aroT pa3BUTHE. Tak,
pacIIMpeHbl W YIIyOJeHBl OWOJOTHYECKHE 3HAHUS O PACTEHUSAX, YXUBOTHBIX,
rpubax, OaKTepusx, OpraHU3ME€ 4YEJIOBEKa, OOUIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOTHUTENIPHO BKJIFOYEHBI OMOJIOTUYECKHUE CBEICHUS PUKIIATHOTO ¥ TIOUCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIOJIb30BaTh KaK OPUEHTUPHI ISl MOCIETYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpanus OMOJIOTMYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSMH, TIOJYYCHHBIMU OOYUYAIOIIUMHUCS TIPU H3yYCHHUH
bu3UKY, XUMUH, Teorpadui U MAaTEMATUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mpeamery "buomnorus" orpaxaer
CHUCTEMHO-YPOBHEBBI ¥ O3BOJIONHMOHHBIA TIOIXOJbI K HW3YYCHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepPHbIE JJIsl )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpTaHU3AIIMH, BOJIOINH OPraHUIECKOTO MUpa Ha 3emIie,
COXpaHEHHUs1 OHMOJIOTMYECKOro pa3HooOpa3usi IuiaHeTsl. Tak, B 10 kmacce
U3Yy4aloTCd OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OHOJIOTHH, 3MOpPHOJIOTHH U
OWONOTUY PA3BUTHS, TEHETUKA W CEJEKIIUU, OMOTEXHOJOTUA W CHUHTETHYECCKOU
OMOJIOTHH, AKTYaJU3UPYIOTCSA 3HAHUSA OOYYaroOIIUXCs I0 OOTaHWKE, 300JIOTHH,
aHatomuu, Qusuonorun uejoBeka. B 11 kiacce wu3ywaroTcs SBOJIOLHMOHHOE
y4eHHe, OCHOBBI KOJIOTUHU U yueHue o ouocdepe.

VYueOnbii mnpeamer  «buosorus»  Opu3BaH  O0ECHEYUTh  OCBOECHHE
OOyJarOIMMUCST OMOJIOTUYECKUX TEOPUHN M 3aKOHOB, WJICH, IPUHIIUIIOB U TIPaBUII,
JeXKaIIUX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTHUHBI MUPA, 3HAHUH O
CTPOEHUHU, MHOT000pa3vM M OCOOEHHOCTAX KIIETKH, OpraHu3Ma, MOIMyJISLuH,
OWMOIIeHO3a, SKOCHCTEMBI, O BBIIAIOIINXCS HAYYHBIX JTOCTHKEHHUSIX, COBPEMEHHBIX
MCCJIEIOBAHUSIX B OMOJIOTHH, IPUKIIATHBIX ACTIEKTaX OMOJOTUYECKUX 3HAHUU. [[7s
pa3BUTHS U TONJEPKAHMS HHTEpeca OOYyYaroluxcsi K OWOJIOTMH Hapsay co
3HAYUTEILHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepuaja B COACP)KaHUHU MPOTPaMMBbl
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIIEHUS M Pa3BUTHS
TOW WIM MHOW 00JacTH OMOJIOTHM, BKJIQJOM OTEYECTBEHHBIX U 3apyOCKHBIX
Y4EHBIX B pElIEHUE BAKHEHUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TTPOOIIEM.



Lens u3yuenus yuebHoro mpeameta «buonorus» Ha yriayOoJEHHOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHCS  3HAaHUSIMH O  CTPYKTYPHO-(YHKIIMOHAIHHOU
OpraHM3allMd J>KUBBIX CHCTEM PAa3HOTO paHra © MNPUOOpPETeHHE YMEHHM
MCITIOJIB30BaTh 3TU 3HaHUS B (POPMHPOBAHUU MHTEpPECa K ONpenelaeéHHOM 00IacTu
poeCCHOHANBHON NIeATeTLHOCTH, CBSI3aHHOW C OHWOJIOTHEH, WM K BBIOOPY
y4eOHOTO 3aBeICHUs IJIsl TPOIOJKEHUST OMOJIOTMYECKOro 00pa3oBaHusl.

JlocTikeHne 1iend u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CII€UMBAETCA PEIEHUEM CIIETYIONIUX 3a/4au:

OCBOEHHE O00YYarOIIMMHUCA CHUCTEMBbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBUIIAX, COCTABIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHUH, MHOTrooOpa3uu U OCOOEHHOCTAX OHOJIOTMYECKUX CHUCTEM (KIIETKa,
OpraHu3M, MOMYJIALHNS, BUI, OMOTeoIeH03, Orocdepa); 0 BIIAOMIMXCA OTKPHITHIX
Y COBPEMEHHBIX HCCIIEJIOBAHUSAX B OMOJIOTUY;

O3HAKOMJIEHHE OOYYaloIMXCsSi C METOJaMU TO3HAHWS JKUBOW MPHUPOJIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTMYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OMOJIOTUM, ASMOPHOJOTUM W OWOJOTUM Pa3BHUTHs, TEHETUKH W
CEJICKIIMM, OWOTEXHOJOTUM M CHUHTETUYECKON OWOJIOTHH, TMaJCOHTOJIOTHH,
DKOJIOTUH);  METOJIaMH  CaMOCTOSITEIbHOTO  TPOBEIACHHUS  OMOJIOTHYECKHUX
uccienoBaHuii B Jlabopatopur W B mOpupoie (HaOIOAeHUE, U3MEPEHUE,
HKCIIEPUMEHT, MOJICIMPOBAHHE);

OBJIaJIcHHE OOyYaroUIMMUCS YMEHUSIMU: CaMOCTOATENbHO  HaXOAWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OHMOJOTHYECKYI0 HH(OPMAIUIO; IOIH30BATHCS
OMOJOTMYECKONM TEPMUHOJIOTMEN U CUMBOJIMKOM; YCTAaHABIMBATH CBSA3b MEXIY
pa3BUTHEM OHOJOTMUM U COLMATIBbHO-)KOHOMUYECKUMU U  3KOJIOTMYECKUMU
npo0iieMamMu 4YeJOBEYeCTBa; OLEHMBATH IOCIEACTBUS CBOEH JEATEIHHOCTU TIO
OTHOILICHUIO K OKpPY’KalIIel NpUpPOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
30POBBIO  OKPYXKAlOIIUX  JIIOJIel; OOOCHOBBIBATH W COONIOJATH  MEPBI
npodrIakTUKU WHGEKITMOHHBIX 3a00J€BaHN, TpaBUiIa TIOBEACHUS B MPUPOJIEC U
oOecrieueHusi 6€30MaCHOCTU COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyalusiX TMPUPOAHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTeph30BaTh
COBpEMEHHBIEC HAyUHBIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BuUTHE Y 00yYaIOIUXCS MHTEIIEKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B TIpOIIECCE 3HAKOMCTBA C BBIJAIOIIMUMHUCS OTKPBITUSIMU W COBPEMEHHBIMU
WCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIaeMBIMHU €10 TpobdiIeMaMu, METOI0JIOTHEH
OMOJIOTMYECKOTO WCCIIEIOBaHMUS, MIPOBEICHHUS AKCIIEPUMEHTATBLHBIX
UCCIIEJOBAaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ad, MOJAEITUPOBAHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIIMTAHUE Yy 00YyYarOIMXCs [IEHHOCTHOI'O OTHOILUEHUS K KUBOW NPHUPOJE B
IIEJIOM U K OTJENbHBIM €€ 00BEKTaM U SABJICHUSIM; (POPMUPOBAHUE HKOIOTHUECKOM,
F€HEeTUYEeCKOM TPaMOTHOCTH, OOIIel KyJIbTypbl TMOBEAEHUS B MPUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuobpereHne  OOy4arolmMMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
PUPOAOIIONIH30BAHUN (COOMIOJIEHUE TMPaBWII TOBEACHUS B TPUPOJAE, OXPaHBI
BHJIOB, 9KOCUCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBBS U 37]0POBbS
OKpYyXXarolmux Jrojed  (coOmroneHuss Mep npodIakTUKU — 3a00JeBaHUM,
oOecnieueHne O€30MAaCHOCTU KU3HEAEATEIBHOCTH B UPE3BbIYAMHBIX CHUTYaIUsIX
OPUPOAHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCHOJIb30BAHMS
OMOJIOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHHE€  YCIOBUM  JUIsl  OCO3HAHHOIO  BbIOOpa  OOyYarolUMHUCS
WHAWBUY AJIbHOU o0Opa3oBaTeIbHOMN TPAaCKTOpUH, CrIocoOCTBYIOIIEH
nocieayneMy mnpodeccuoHaIbHOMY CaMOOIPEACICHUI0, B COOTBETCTBUU C
WHJMBUyJIbHBIMUA HHTEPECAMU U MOTPEOHOCTIMU PErHOHA.

[OO1ee ynciio 4acoB, OTBEJEHHBIX HAa U3y4YEHUE OMOJIOTMH HA YIIIyOJIEHHOM
YPOBHE CpeaHero obmero oopa3zoBanus, coctaBisier 204 vaca: B 10 kmacce — 102
yaca (3 gaca B Hezenmo), B 11 kimacce — 102 yaca (3 gyaca B Heiento).|

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OHOJIOTHUU
OCYLIECTBIISIETCS ¢ YYETOM CHEHU(PUKH €ro COACPKAaHUS M HAIpPABICHHOCTU Ha
OpOJODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpraHM3alMsIX CpPETHEro
po(decCHOHaIBLHOTO U BRICIIET0 00pa30BaHUsl.

OO0s3aTenbHBIM yCIOBUEM NPU 00YUYEHUH OMOJIOTUU Ha YIITyOJIEHHOM ypOBHE
ABJIIETCS. TPOBEJIEHUE JTA0OPATOPHBIX M MPAaKTHYECKUX padoT. Takke ywactue
OoOy4Jaronuxcss B BBIMOJTHEHUH TMPOEKTHBIX M YYeOHO-UCCIIENOBATEILCKUX PAOOT,
TEMaThKa KOTOPBIX OMpENENseTCs y4YuTelIeM Ha OCHOBE HUMEIOIIUXCS
MaTepHalIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBUM.



COILEPKXAHUE OBYUYEHUA

10 KUIACC

Conepxanue mporpaMMbl, BBIIECIEHHOE KYPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyapcTBeHHou utorooit arrecrauu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHass OMOJIOTHS — KOMIUIEKCHasl Hayka. KpaTkast HCTOpHUST pa3BUTHS
Ouonornu.  buonormdyeckue  HAyKd M HM3yYyaeMble  HMH  MPOOJIEMBI.
@yHAaMEHTaJbHbIC, NPUKIAJHBIE M TOHWCKOBBIE HAy4YHbIE WCCICIOBAaHHUS B
OHOJIOrUu.

3HadeHne OWonoruu B (DOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYUYHOM
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ Ouonorueid. 3HaueHHE OHOJOTHUU B
NPAKTUYECKON JIESITENIbHOCTH YEJOBEKAa: MEIUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE MPUPOBI.

JdemMoHcTpanumn

[Toptpets: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsus,
VY. I'apsen, I'. Mennens, B. 1. Bepuaackuu, W. I1. [TaBnos, . 1. Meunukos, H.
. Baunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /. K. benses.

Tabmuupl m cxembl: «CBsi3b OMOJOTMM C APYIMMH Haykamm», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEMbI U UX U3yYeHHUE

KuBbie cuCTEeMBl Kak MpeaMeT u3ydeHus Ouosoruu. CBONCTBA JKHUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W ILEJIOCTHOCTb,
CIOKHOCTb M YIHOPSIAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOPTraHU3AIIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3anuu >KUBBIX CHCTEM: MOJEKYJSPHBIN, KIECTOYHBIM,
TKaHEBBIH, OpraHU3MEHHBIM, MOIYJIILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHsiii. Ilporecchl, TPOUCXOIANINE B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU XUBOro. JKu3Hb kak (opma cyliecTBOBaHUSA
Marepun. Hayku, nzyyaroiiue >kMBbl€ CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3AINU.

W3ydenue xuBbIX cucTeM. Meroabl Omonormueckor Hayku. HaOmronenue,
M3MEPEHUE, SKCIIEPUMEHT, cUcTeMaTu3alus, Metaananus. [lousaTue o 3aBucuMon u
HE3aBUCUMOW mnepemMeHHOM. [lnaHupoBaHume »skcnepuMeHTa. IloctaHoBKa U
npoBepka rumnotre3. HyneBas runorte3a. [lonarue BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbraroB. [IpUyuMHBI HUCKaKEHUS pe3yibTaTOB JKcrnepuMmeHTa. lloHsitue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuubr m cxembl: «OCHOBHBIE TPH3HAKH JKU3HWY», «buonornyeckue
cucteMbl», «CBOWCTBAa KUBOW MATepUN», «YPOBHU OPTraHU3aLMHU >KUBOMN
npupoae», «CTpOoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuzMma», «buoreonenos», «buochepa», «Metoasl
W3yYE€HUs )KUBOU MPUPOIBD).

O6opynoBanue:  jmabopaTopHoe  oOOpyJOBaHHUE s MPOBEACHHUS
HaOIIOACHUH, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30oBaHue pa3auyHbIX METOHAOB IIPH
M3YyYEHUH )KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHANIbHAS €IUHMIIA >KUBOTO. VcTopus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHON KJIETOUYHOU
TEOPHUH.

Metoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHSI,
xpoMmatorpadus, 3NeKTpodope3, METOJ MEUYEHBIX aToOMOB, IupdepeHIHnaTbHOe
HeHTpu(dyrupoBaHue, KyJIbTUBHUPOBAaHUE KIETOK. M3yuenue ¢huxcuposannvix
K1emok. DNEKTpoHHass MUKpockonus. Kongokanvraa mukpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemokx.

JleMmoHCcTpanumn

IToptpersr: P. I'yk, A. Jleenryk, T. llIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaTbl pPacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHue METOJOB KJIETOYHOM OHUOJIOTUH
(xpomarorpadus, anextpodope3, audpdepeHimanbLHoe 1EeHTPUPYTHUPOBAHUE,
[ILIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKAN COCTaB KJIETKHA. Makpo-, MHUKpPO- U YJIbTPAMHUKPODIEMEHTHI.
Boma m €€ ponp Kak pacTBOPUTENS, PEAreHTa, y4acTHE B CTPYKTYpPUPOBAHUHU
KJIETKH, TETUIOPETYJSIuu. MuHepalbHbIe BEIIECTBA KIIETKH, UX OMOJOTHYECKas
pouib. POJIb KATHOHOB M AHUOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKU. buosormdyeckne mnoJuMmepsl. benkw.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil Mosiekybl. [lepBuunas
CTpyKTypa Oeika, MeNnTHaHas CBS3b. BTopuyHas, TpeTW4Has, YETBEPTHUUHAS
cTpyktyphl. JleHatrypamus. CsoiictBa OenkoB. Kiaccudukamuss — Genkos.
buonornyeckue pynkiuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIUTOCAXapUIbl U MOIUCAXAPUIBI.
OO6mwmii 1IaH CTpOeHUS U (PU3MKO-XMMHUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIMHU YTIEBOIOB.

Jlumuael. 'mapopunsHO-ruapodoOHbIe cBoMicTBa. Kiaccudukanus Iunuaos.
Tpurmunepunsl, (ochomunuasl, BOCKU, CTepouasl. buonormyeckue GyHKIUH
munuaoB. OO1Me CBONCTBA OMOJIOTUYECKUX MeMOpaH — TeKY4eCTh, CIOCOOHOCTh K
CaMO3aMbIKaHUIO, IOJYPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK n PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpunnun kommiementapuoctu. [IpaBumo Yapradda. Crpykrypa
JIHK — nBoitnas cnmpanb. MecTtoHaxoxaenue u omonorndeckue ¢ynkiuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makposprudeckue cBsisu B moiiekyie ATO.
buonornyeckue dpyunkuun AT®. BoccTaHOBIICHHBIE IEPEHOCYUKHU, UX (DYHKIIMH B
Kinetke. Jpyeue wykneozuompugocpamor (HTD). CexBenupoBanue JIHK.
Memoowvl eenomuxu, mpancKpunmoMuKu, nPomeoMuKHu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHUE U OMOPU3UYECKHE HCCIIeI0BaHUs
cocTaBa U TMPOCTPAHCTBEHHOW CTPYKTYphl OWoOMoieKkyn. Mooeruposarue
CmMpYKmMypul U QYHKYull OUOMONIEKYNL U UX Komniekcos. Komnvromepnolii ouzatin u
OpeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATO208.

JleMmoHCcTpanumn

[Toptpetsr: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankius,
@. Caurep, C. [Ipy3unep.

Junarpammel:  «PacnpeneneHrne XMMUYECKUMX JJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMUUECKUX JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuuer u cxembl: «llepuoanueckas Tabiuila XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHue MoJeKyJibl BOIb», «BemecTtsa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€nKOBOM MoJeKybDy, «CTpoeHHE MOJIEKY
yrieBoaoBy», «CTpoeHue MOJIeKyn JUNUaAoBy», «HyKIeMHOBBIE KHUCIOTHI»,
«Ctpoenue Monekyasl ATDy.

OO6opynoBaHue: XUMHAYECKast MOCyAa U 000PYI0BaHHUE.

JlaGopaTopHnasi padora «O0HapykeHHEe OEJIKOB C MOMOIIBIO KaueCTBEHHBIX
peaKLnin.

JlaGopaTtopnass  padora  «JVccinemoBaHuWe — HYKJIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u QyHKIUM KJICTKH

Tunbl KJIETOK: JyKapuoThueckass u mpokapuoTudeckas. CTpyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrpoeHure mpoKapruOTHISCKOM KieTku. KieTouHas cTeHka OaKTepuil B apXeH.
OcoOeHHOCTH CTpPOEHHSI TeTepOoTpOHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (YyHKIIMOHUPOBAHUE AYKapUOTUUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (trazmanemma).  CTpykTypa —IUIa3MaTHYECKON
MeMOpanbl. TpaHCHOpPT BEHIECTB uYepe3 IUIa3MaTUYECKyl0 MEMOpaHy: MacCUBHBIMI
(muddy3usa, oOneruénnas auddysus), akKTUBHBIM (NMEPBUYHBIA W BTOPUYHBIM
akTUBHBIA TpaHcnopT). Ilomynponunaemocts wmeMOpanbl. Pabora Harpuid-
KaJMEeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuTos. Dk301uTo3. Kiuetounas
creHka. CTpyKkTypa v QyHKIMH KIETOYHOM CTEHKH paCTeHU, TpUOOB.

[utonna3ma. [{uto3ome. Llutockener. [IBmxenue nuroriasMel. OpraHouasl
KieTku. OJIHOMEMOpaHHBbIE OpPraHOWABl KJIETKH: HHIOIUIA3MAaTHUECKas CETh
(BIIC), anmapart I'onbmku, TU30COMBI, UX CTpoeHHWe W (QyHKIHH. B3anMocCBs3b
OJIHOMEMOpPaHHBIX OPraHouAoB KieTkh. CTpoeHHE TpaHyJSIPHOTO PETUKYITyMa.
Mexanusm nanpasenenus 6eakos 6 IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbIA)  SHIOIUIA3MATHYECKUI
petukynyM. CekpetopHast ¢pyHknus anmapara ['onsmku. Moougurayus 6enxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame I onvdxcu. TpaHcnopT
BEIIECTB B KJIETKE. Bakyonn pacTuTenbHbIX KiIeTOK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHOMABl  KIETKH:  MUTOXOHAPUM,  IJIACTHU[IBIL.
Ilpoucxoorcoenue mumoxonopuii u niacmuo. Cumouoeenes (K.C. Mepesckosckuii,
JI. Mapeynuc). Ctpoenrie u (YyHKIIMM MHUTOXOHIpUN W Tactul. IlepBuunsbie,
BTOPUYHBIE W  CJIOKHBIE  IIACTUIBI  (OTOCHMHTE3UPYIOIIMX  JYKapHOT.
XJIOpOIIACTBI, XPOMOILIACTHI, JEUKOIIACTHI BHICIIIUX PACTEHUM.

HememOpanubie opranouanl kieTku CTpoeHue M (PYHKIIMH HEMEMOpPaHHBIX
OpraHOHUI0B KJICTKH. Pu6ocomel. IIpomesicymounvie Qunamenmoi.
MuxkpodunameHTsl. Akmunogvle Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHEHMbl HeMbluleyHblx Kiemok. MukpoTpyOouku. KiueTouHslil
nentp. CrTpoeHwe U JBWIKEHUE JKIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
muToriasmel. Llentpuons. benku, accoyuupoeannvlie ¢ mukpoguiameHmamu u
muxpompyooukamu. MomopHhvie 6enku.

Anpo. O6onouka siapa, XPOMATHH, KapHOILJIa3Ma, SIAPBIILIKH, UX CTPOEHUE U
bynkuun. SnepHpiii OenkoBbIE MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOIOKEHHE
XpOMOCOM B HUHTEppa3HOM sflpe. IDyxpomamur u cemepoxpomamun. benku
XpOMaTHUHa — THUCTOHBL J{umamuxa sdepuoil obonouxu 6 mumose. Hoephviii
Mpancnopm.

Kinerounsle Bkimtouenus. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE SyKapUOTHUECKOW KIeTKn», «CTpoeHue
XKUBOTHOM  KJIETKW», «CTpoeHHME  pacTUTENIbHOM  KJIETKW», «CTpoeHue
MHTOXOHAPUMNY», «A1po», «CTpoeHne NpOKapUOTHIECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpENnapaTbl PacTUTEIbHbIX,
KUBOTHBIX KJIETOK, MUKPOMpENnapaThl 0aKTeprUaaIbHbIX KIETOK.

JlaGoparopnass pabGora «/3yueHWe CTPOCHUA KIETOK Pa3JIMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «/3ydeHne cCBOMCTB KIETOYHOW MEMOpPaHBI.

JlaGopaTtopnass padora «VcciepoBaHue Iia3moiid3a M JEIUIA3MOJIM3a B
PACTUTENBbHBIX KIETKAX).

IIpakTnueckass  padora  «V3ydyeHue  [OBWKEHUA  LUTOILIA3MBl B
PACTUTENBbHBIX KIETKaX».

Tema 6. O0OMeH BellecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AccUMUIIAINS U JUCCUMUIIALINS — JBE CTOPOHBI MeTabom3Ma. Turmbl oOMeHa
BEILIECTB: aBTOTPO(PHBIN M rerepoTpodHbIl. YuacTue Kuciopoja B OOMEHHBIX
mpoieccax. JHepreTuueckoe obOecrneueHue KieTku: mnpespamienue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep peakuuid KJIETOYHOTO
Metabonusma. DepMeHTh, HUX CTPOCHHE, CBONCTBA M MEXAaHU3M JICUCTBUSI.
Kodepmentel. OTnnuust pepMeHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHI M OCNKU-MHTHUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKUMX BELIECTB B KIETKEe. DOTOCHHTES.
AHokcueenHblli U oOKcueenuvlil homocunmes y oaxmepuii. Ceemocoouparoujue
nUSMeHMbvl U NUCMEHMbl PeaKyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
dborocunTeza. CBeroBas u TeMHOBas ¢aspl. Pomoodvixanue, Cs, Cy. u CAM-munot
gomocunmesa. IlpogykTuBHOCTh (poTOcHUHTE3a. BiusHue paznuyHbIX (HAKTOPOB
Ha CKOpOCTh (poTOCHMHTE3a. 3HAU€HHE (POTOCUHTESA.

XEMOCHHTES3. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIIUE OaKTEepUH, MKeIe300aKTEepUH, CEepoOaKTEpUHU, BOJOPOHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa3poOHble opraHu3Mbl. Buael Opokenus. I[IponykTbl OpoKeHHS M HX
WCIIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTHH M BO30OYAUTENH OOJIe3HEH.

AspoOHBIE OpraHu3MBl. Oranbl JSHEPreTUYECKOIO oOMeHa.
[TogroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILETUIEHUE TITIOKO3HI.

buonornueckoe OKUCIEHHE, WA KIETOYHOE JIbIXaHHE. POb MUTOXOHAPUY B
nporeccax ouojgorudeckoro okuciaeHus. Lluknuyeckue peakuuu. OKUCIUTETBLHOE
dbochopunupoBanue. Onepeusi membpanHoco epaduenma npomonos. Cunmes



ATD: paboma npomonnoiu ATD-cunmaser. IlpeumyiecTBa a’poOHOTO ITyTH
oOMeHa BelecTB nepea aHadpoOHbIM. D(PGHEeKTUBHOCTh SJHEPTreTUYECKOro oOMeHa.

JdemoHcTpanuu

IToptpersr: k. Ilpuctou, K. A. Tumupsses, C. H. Bunorpaacknii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCUHTE3Y, « IHEPTETUUECKHUN 00MeH», «buocuHTes
oenkay, «CtpoeHue hepMeHTa», « XEMOCUHTE3Y.

OOopynoBaHue: CBETOBOMI MHUKPOCKOI, 00OpYJOBaHHE JJII MPUTOTOBIEHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTopnass padora «/3ydyeHue  KATAIMTUYECKONW  aKTUBHOCTHU
(hepMeHTOB (Ha MpUMeEpPe aMuiIa3bl WU KaTajlas3bl)y.

JlaGopaTtopnass padora «/3yuenue (QepMEHTATUBHOTO PpACIICTUICHHS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIETKAX).

Jlabopatopnass paGora «CpaBHeHHE mpoleccOoB  (POTOCHMHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JTBIXAHUS.

Tema 7. HacsieactBeHHass uHGOpMALUS U peain3alus eé B KiIeTKe

Peakunn marpudHoro cuHres3a. IIpuHUIMI KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOIO CHHTe3a. Peanuszanus HacieacTBeHHOW uHpopMauuu. ['eHeTrnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuus — wmaTtpuudbeli cuHTe3 PHK. IlpuHummsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIENIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue
PHK.

Tpancnsauusa u e€ sranbl. Yyactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnoBus OuocuuTeza Oenka. KoaupoBanme amMuHOKHCIOT. Pons pubocom B
OouocuHTe3e Oemnka.

Cogpemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiiusi akTUBHOCTH T'€HOB Yy Mpokapuor. ['umoresa
onepona (®. XKakob, K. Mano). Morexyaaprvie mexaHuzmvl 3KCNPECCUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perymnsuus 0OMEHHBIX
npoiieccoB B kieTke. Kinetounslit romeocTas.

Bupycsl — HekseTouHble () OPMBI KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHenHblll Yuki
JIHK-cooepocawux eupycos, PHK-cooepocawux e6upycos, o6akmepuogazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasda.

BupycHbie 3a0oneBaHusl 4yenoBeka, KUBOTHbIX, pacTteHui. CIIN, COVID-
19, conmanbHble U METULIMHCKUE MPOOJIEMBI.



buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusog («bigdatar)
CMPYKMYPHLIX OUoLocuyeckux 0antvlx. Hanomexnonocuu 6 buonocuu u meouyune.
lIpoepammupyemvie gpynxyuu 6eaxos. Cnocobvl 0ocmasKu ieKapcme.

JleMmoHCcTpanumn

[Toprpetsr: H. K. Kosbiios, /1. Y. UBaHOBCKUIA.

Tabmumer u cxemsl: «buocunrte3 Oenka», «['enHernueckuit koa», «Bupyco»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHnue MOAEIA BUPYCA».

Tema 8. ZKu3HeHHbIN HUKJ KJICTKU

Knerounsli 1uki, ero mnepuoabl W peryisinua. Wurtepdaza u  MuUTO3.
Oco0eHHOCTH TpolleccoB, MpoTeKarImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKHUM),  CUHTETHYECKUM U
MOCTCUHTETHYECKUH (PEMUTOTUIECKUN) TIEPHOIBI UHTEP(DA3HI.

Marpuunsiii cunte3 JIHK — perukanus. ITpunnuner permukanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJUIEIbHOCTbD.
Mexannsm perukanuu JIHK. Xpomocombl. Ctpoenune xpomocoM. Teaomepsl u

TeJaoMepa3za. XPOMOCOMHBIH Ha0Op KJICTKHM — KapuoTun. JIMIUIOugHBIA U
rarylOWIHBIA ~ HAO0OphI  XpOMOCOM. ['oMonoruyHbie xXpomocoMmbl. [losoBbIE
XPOMOCOMEBI.

Henenne knetkm — wmuTo3. Cragum MHTO3a W NPOUCXOASIIME B HHX

npoueccel. Tumnbl muTo3a. KaproknHe3 u nUTOKMHE3. buonorndeckoe 3HaueHue
MUTO3A.

Perynamus mutothueckoro uukiaa kiaetku. [Iporpammupyemast kieTouHas
rudesnp — arnomnros.

Knerounoe sapo, XpomMocoMbl, (yHKIIMOHAIbHAs TEHOMUKA. Mexanuzmvl
npoaughepayuu, oughgepenyuposku, cmapenus u eubeau xiemokx. «llugposas
KliemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JleMmoHCcTpanumn

Tabmumer 1 cxeMbl: «OKWM3HEHHBIM MUK KIETKH», «Murtos», «CTpoeHue
xpomocomy, «Pemmukanus [JTHK».

OG6opynoBaHK€e: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: «MUTO3 B KIETKax
KOPEIIIKA JTyKa.

JlaGopaTtopnass  padora «M3yyeHne = XpOMOCOM  Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JlaGopaTophasi pa6ora «HabmroeHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenapaTax ).

Tema 9. CTpoenue u GQyHKIIUM OPraHNU3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBI.



OcoOEHHOCTH  CTPOEHHUS U JKU3HENEATCITBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIpUObI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTUe NPOTUCTHI. KOJTIOHUAIbHBIE OPTaHU3MBI.

B3anMocCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIuHoe 1enoe. ['omeocras.

Txkaam pacreHuit. Tumbl pacTUTENBHBIX TKaHeW: oOpasoBaTenbHasl,
MOKPOBHAs, MPOBOJAIIAsA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHWUS,
(yHKUHIA U pacloNIOKEHMs TKAHEH B OpraHax pacTEHUN.

TkaHU KXUBOTHBIX W 4YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENbHAS, MblllIeyHasi, HepBHasg. OCOOEHHOCTH CTpOEHUSs, (QPYHKIUN WU
pacnoJIoKEeHUsI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHblE M T'€HEpaTUBHBIE Opranbl pacteHud. OprasHbel u
CHUCTEMBI OPTaHOB KUBOTHBIX U 4eIoBeKa. OYyHKIIMK OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenunii. CKeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX WBOTHBIX. HapykHblii U BHYTpeHHUU ckeneT. CTpoeHune u
THUIBI COEIUHEHUS KOCTEM.

JIBrokeHHe  OpraHu3MoB.  J[BMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BI)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONU3Mbl M HACTUU. JIBUJKEHHME MHOTOKIJIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MblleyHasi cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

IIutanne opranu3zmoB. Ilornomenue BOABI, YIJIEKUCIOIO rasa H
MUHEPAIBHBIX BEIIECTB pacTeHUsMHU. [Iurtanue kuBOTHBIX. BHyTpHUnonoctHoe u
BHYTPUKJIIETOUHOE mnuuieBapeHre. [IuTtaHue MO3BOHOYHBIX >KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOTO TpakTa. [lumeBapurenvHble kene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. JIpixanue >kuBoTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KiIeTkH. KoxkHoe nbixanue. [[prxaTenbHas HOBEPXHOCTbD.
’KabepHoe u nérounoe apixanue. /[pIxaHue mNO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DOBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX T[MO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTeMa 4YejoBeKa. MeXaHu3M BEHTWIALMU JIETKUX Yy ITHLl U
MJIeKoUTaromux. Perysiius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BELIECTB Yy OPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopt BewiecTB y KHUBOTHbIX. KpoBeHOCHas cucremMa W €€ Oprassbl.
KpoBeHocHasi cucrteMa TM0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru xkpoBooOparieHus. IBOJIIOIUOHHBIE
YCIOXKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI MMO3BOHOUYHBIX XKMUBOTHBIX. PaboTa
cepaua u €€ peryJsus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CokpatutenbHble Bakyonau. Opranbel BbiaeneHus. DuibTpanus,



CeKpelrsi 1 00paTHOE BcachlBaHME KaK MEXaHM3MblI pabOThl OPraHOB BbIJEIICHUSI.
CBs13b MOJIOCTH T€NIa C KPOBEHOCHOM M BBIICIIUTENIBHONW cucTeMamu. Brinenenue y
MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [Touku. CtpoeHue n (QyHKIMOHUPOBAHUE
He(poHa. OOpazoBaHHE MOYH Yy YEJIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX Opranu3MoB. Cropbl
OakTepuil M UHUCTHI MPOCTEHIIMX. 3almuTa Y MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. Cpeacrsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX HpPOHU3BOIHBIE.
3amura opranu3ma ot OonesHed. IMMyHHas cuctema denoBeka. KietouHswiii u
T'YMOpaJIbHBIE HUMMYHHTET. BpOXIEHHBIM W TPUOOPETEHHBIM crieruduIecKuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celiekTuBHOro uMmmyHutera (I1. Opnux, @. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MoB. Poiib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumocTts MW peryisiuss |y OpranusMoB. PazgpaxumocTts Yy
OHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. PazgpaxumMocTe W peryisiius y
pacteHuid. POCTOBBIE BENIECTBA U UX 3HAYEHHUE.

HepBHast cucrema u peduiekTopHas peryisiius y S>KUBOTHBIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOJIIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediuekc u
pednexkTopHas ayra. be3ycioBHbIE U YCIIOBHbBIE PE(DIICKCHI.

I'ymopanbpHast perynsauus U 3HAOKPUHHAS CUCTEMA JKMBOTHBIX M YEJIOBEKA.
Kene3pl HHOOKPUHHOM CHUCTEMBI M WX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOM cucTeM. [umnotanamo-runoduzapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OJIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE
Bojopociam», «bakrepun», «lIpocrenmme», «OpraHbl LBETKOBBIX PAaCTEHUN,
«CucteMbl OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKkoMbIX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHUe CTEOIs»,
«CTpoeHue NHCTOBOM IUIACTUHKW», «KaHM MKUBOTHBIX», «CKENET 4eloBEKay,
«IImmeBapurensHass cucreMa», «KpoBeHocHas cucrema», «JlpiIxarenpHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MBpI11euHast CHCTEMA,
«BplaenurenbHasg CUCTEMa», «OHAOKpPUHHAs cucTtemMa», «CTpPOEHUE MBIIIIbD),
«Ammynuter»,  «Kumeunonomoctueie», «CxeMa  TUTaHUS  PACTEHUI,

«KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIPHDY,
«CtpoeHue mnaHapumn», «BHyTpeHHee CTpoeHue AO0KIEBOro uepms», «HepBHas
cuctema poio», «HepBHas cucrema ssrymku», «HepBHas — cucrtema



npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
milekonuTaroumx», «HepBHas cucrema uyenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaTbl OJIHOKIETOYHBIX
OpraHU3MOB, MUKpONpENapaThl TKAaHEH, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HAaCEKOMBIX, MITIOKOXKHUX, KUBBIE 3K3EMIUIIPbl KOMHATHBIX PACTEHMI, repOapuu
pacTeHHMIl pa3HbBIX OTHAEJOB, BJIAXHBIE MpENaparbl KUBOTHBIX, CKEJEThHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
000pyI0BaHUE AJIA JEMOHCTPALIMH IOYBEHHOTO U BO3YIIHOTO MUTAaHUS PACTEHUH,
pacieruieHns Kpaxmana U OelIKoB 1Moj JeiCcTBHEM (GEpMEHTOB, 000pYyIOBaHUE IS
JEMOHCTPALUU OMBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTENbHBIX ABUKEHUH, MOJIEIHN TOJIOBHOI'O MO3Ta PA3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHre TKaHEH PAaCTCHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEeH )KUBOTHBIX.

JlaGopaTopHasi padora «l/3yueHne OpraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHokeHre U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOKEHHS OpPraHuM3MoOB: Oecronoe (BKJIOuYas BEreTaTUBHOE) H
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS:  MOYKOBaHHE, CHOPYJISALUA,
(dbparmeHTaiys, KIOHUPOBaHUE.

[TonoBoe pa3zmuoxkenue. I[lonoBeie kneTku, win ramersl. Menos. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccnarosep. buosmorndecknii cMbICiT
M€N03a M IIOJOBOro Iponecca. MeWo3 W ero MecTo B IKA3HEHHOM LIHKIIE
OpraHU3MOB.

IIpenzapoasiieBoe pazsutue. ['amerorenes y ;KuBOTHBIX. I10710BbIE XKeETE3HI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnogoTBopeHHe U SMOPHOHANBHOE pPa3BUTHE >KUBOTHBIX. CrocoObI
OIUIOZIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WHauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTHUU OPTaHU3MOB. Mopgoeenez — 00Ha u3 21aéHwix npoobaem dMOPUOIOUU.
Konyenyuss mopgocenos u moodenu mopgoeeneza. Cragum >MOpHOreHe3a
KUBOTHBIX (Ha mnOpumepe Jsaryumku). Jpobsmenume. Tunbsl  1poOseHus.
Jlemepmunuposannoe u Hedepmunuposannoe Opobaenue. bracmyna, munsi
onacmyn. OCoOCHHOCTH JPOOJICHUS MIICKOIHUTAONINX. 3apOJABIIICBbIC JTHUCTKH
(ractpyssanus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3anmuoe
BIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WHAYKIUA).
3aknajka IUTAaHA CTPOEHMSI JKMBOTHOIO KAaK  pE3yJIbTaT HUEPapXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BrnusHue Ha 3>MOpUOHATBHOE pa3BUTHE PaA3IAYHBIX
(aKTOpOB OKpYKaIOLIEH CPEeIbI.



Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbI mepuoa. [lpsmoe wu
HenpsiMmoe paszBuTue. PasButne ¢ Meramopdo3oM y O€ClO3BOHOYHBIX H
ITO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYECHHE IMPSMOrO W HENPSIMOIO
pPa3BUTHA, UX PACIPOCTPAHEHUE B INpHpoAe. THUIbl pocTa KUBOTHBIX. (DAKTOPHI
PETYJISIUU POCTA )KUBOTHBIX M YyenoBeka. CTaauu MOCTIMOPHUOHAIEHOTO Pa3BUTHS
y )KMBOTHBIX U uenoBeka. [lepuoasl oHTorenesa uenoBeka. CTapeHne U CMEPTh KaK
OMOJIOTUYECKHE MTPOLIECCHI.

Pa3smHoxxeHne u pasButue pacteHuid. ['ametodutr u cnopodut. Meiio3 B
KU3HEHHOM 1MKie pactenmit. (OOpa3oBaHwe cmop B Tpolecce Meiiosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BoiiHOE OIJI0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpazoBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJiAlUy OHTON€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdeMoHCcTpanuu

IToptpetst: C. I'. HaBamun, X. [lInemas.

Tabmuiel U cxeMbl: «BereratuBHoe pa3MHOXeHUe», «Tumbl Oecrnonaoro
pasMHOXEHUD», «Pa3MHOXEHME XJIaMHIOMOHAAbl», «Pa3zMHOXKEHHE 3BIIIEHBI»,
«Pa3mHoOxeHue runpel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHue
AWIEKIIETKH U cnepmaro3onsa», «OCHOBHBIE CTaauu OHTOreHes3ay», «lIpsmoe u
HENpsAMOE pas3BuTHe», «Pa3BurHe wMalcKoro xyka», «Pa3Butme capaHumy,
«Pa3Butne narymkn», «JIBOMHOE OIUIOOOTBOPEHHE Y ULBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U ABYIOJIBHBIX PAacTeHUI», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbD», <«OKU3HEHHBIM UHMKIT Mxa», <OKW3HEHHBIH  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKII COCHBDY.

ObopynoBaHHe: CBETOBOM MHKPOCKOI, MHUKpOIIpEnaparhl SIMIEKIETOK U
CIIEpMAaTO30UJI0B, MOJENb «LIUKIT pa3BUTHUA JIATYIIKNY.

JlaGoparTopHasi padora «lI3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKPOIIpEnapaTaxy.

IlpakTnueckass padora «BbIABI€HUE MNPU3HAKOB CXOJICTBA 3apPOBIIICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopnass pabora «CTpoeHHE OpPraHOB Pa3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OPraHM3MoOB

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Haykd. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTHH
renetuku. Pa6orer H. K. KonsioBa, H. M. BaBmiioBa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unmunuenko, H. B. Tumodeena-Pecorckoro.



OCHOBHBIEC T€HETUUECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHBIC TE€HBbI, AJbTEPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
MIPU3HAK, TOMO3UI0Ta, TETEPO3UTOTA, YUCTAs! TUHUS, TUOPUIBI, TEHOTHI, ()EHOTHII.
OCHOBHBIE ~ METOJBl ~ TEHETHKU:  THOPUIOJOTUYECKHUM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKHM.

JdeMoHCcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kompuos, H. .
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckmii.

Ta6muier u cxeMbl: «MeTobl TeHeTHKNY, «CXeMbI CKpeIIUBaHUS.

JlaGopaTtopnasi padora «Jlpo3oduna Kak OOBEKT T'€HETHYECKHUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH

eAMHO00pa3us rTuOpUIOB MepBoro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacIIeIUIeHUs NPU3HAKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpellMBaHus. [ umores3a YucToThl raMer.

AHanu3upyroniee ckpemubanue. [I[pomexyTouHbI XxapakTep HacleJOBaHUS.
Pacuierienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUU.

JuruOpuanoe ckpemuBanue. TpeTuil 3akoH MeHiens — 3aK0OH HE3aBUCUMOTO
HACIICJOBaHNUsI  IPU3HAKOB. [{uTonmoruyeckue  OCHOBBI  JUTHOPHIHOTO
CKpEILIMBAHUSL.

CueruieHHOE HacienoBaHue npuzHakoB. PabGotrsl T. Moprana. CuermieHHoe
HACJICJOBAHHE T'€HOB, HApYILICHHE CLEIUICHUS MEXAY TeHaMu. XPOMOCOMHAas
TEOPUs HACIEICTBEHHOCTH.

I'eneTnka nona. XpoMOCOMHBIM MEXaHU3M ONPEACIICHUS M0JIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbpIi M TeTepOrameTHbIM I0J. ['eHeTnuyeckas
CTPYKTypa MOJOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucremMa. [iienoTponuss — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3auMonaencTBue HeauIeNbHbIX TI'€HOB.
KomnnementapHocts. Onucras. [lonumepus.

I'eneTMYECKUIT KOHTPOJIb PA3BUTHS PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TaKXke (PU3NOJIOTUYECKUX MPOLIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (DYHKUHUH.
['eneTnueckre MexaHU3Mbl CUMOUOT€HE3a, MEXAHU3MbI B3aUMOJICHCTBUS «XO3SIMH
— TapasuT» U «XO3IMH — MHUKpoOHOM». ['eHeTHMueckue acheKkTbl KOHTPOJId U
M3MEHEHUS HACJIEeICTBEHHOW MH(OpMALMK B TOKOJICHHUSX KIIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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



Tabmuubr u cxemsl: «llepBoiif 1 BTOpOil 3akoHbI Menaens», «Tpetuit 3akoH
MeHnnens», «AHaIM3UpyOUIEe CKpeluBaHue», «HemonHoe AOMUHUPOBaHUEY,
«CleIieHHOe HacleOBaHUE MPU3HAKOB Yy Apo3oduibly, «['eHeThka momay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduiby, «Kapuotun —OTHIBDY,
«MHOXeCTBEHHBIN aJlJIeIn3M», «B3auMoaeiCTBUE TEHOB)).

O6opynoBanue: MoOJAENb I JEMOHCTpAallMd 3aKOHOB e€IuHOO0Opa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pacHICIUICHUS MPU3HAKOB, MOJETb s
JEMOHCTPAllMd 3aKOHA HE3aBHCUMOTO HACJIEAOBAaHHS IMPU3HAKOB, MOJAEIb A
JEMOHCTPALUK CLEIJIEHHOTO HACJIEI0BAHUS IIPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpemnapart: «Jpo3odunay.

IIpakTnueckas pabGora «/3ydyeHue pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpeIIMBaHUs y APO30(PUIIb».

IpakTuueckass padora  «l3yyeHue  pe3ynbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumoneiictBue reHoTuna W cpenbl npu  GopmupoBaHUU (EHOTHUIIA.
N3menunBOCTh IpU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buabl
U3MEHYMBOCTU: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukannoHHass U3MeHYMBOCTh. Ponb  cpeasl B (hopMUpOBaHUM
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuannoHHBIM
psin u BapuanuonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAIMOHHON
U3MEHYUBOCTHU.

I'enoTunuyeckass ”3MEHUUBOCTh. CBOMCTBA TEHOTUITMYECKOW U3MEHYUBOCTH.
Buapl reHOTUTIHYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOnHaTuBHAas WM3MEHYMBOCTH. MeH03 M IIOJOBOM IIpoIlecC — OCHOBa
KOMOWHATUBHON U3MEHUYMBOCTU. POJIb KOMOMHATUBHOW U3MEHYUBOCTH B CO3aHHUU
T€HETUYECKOT0 pa3Hoo0pasusl B Mpejiesiax 0JTHOrO BUIA.

MyTainmoHHass M3MEHYMBOCTh. BHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYUUMPOBAaHHbIE MyTaluuu. SnepHble U
quToIUIa3MaTuyeckue myrtanuu. CoMaTUYECKHE U IMOJIOBble MyTanuu. [IpuynHbL
BO3HUKHOBEHUsSI MyTanuid. MyTareHbl ¥ WX BJIUSHUE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAllMOHHOTO MPOIECcca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacnencTeeHHo m3menunBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUYMBOCTHh U
HACJIEACTBEHHOCTb.

Onuecenemuxa U INUCEHOMUKA, PONb INUSEHEMUYECKUX (Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOS.

JlemoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Morauncen, H. 1. BaBuios.



Tabmumer u cxembl:  «Buapl  w3MeHUMBOCTHY, «MoaudukarmoHHas
U3MEHYUBOCTHY, «KombunatuBHas M3MEHYUBOCTD, «Meito3y,
«OmonoTBopeHuey, «I 'eHeTnueckre 3a0oieBaHus YeaoBeKay, « BUabl MyTaiuii».

OOopynoBaHue: XUBbIE W TepOapHbIE AK3EMIULSIPbl KOMHATHBIX PacTeHHIA,
pucyHku (dpoTtorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BUJIAMUA U3MEHYHBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEUN
MOJIU(DUKAIIMOHHOW HM3MEHUYMBOCTH. [locTpoeHMe BapHallMOHHOTO psga U
BAPHUALIMOHHON KPUBOW».

IIpakTuyeckass padora «Mytamuu y Apo3oduibl  (Ha  TOTOBBIX
MUKpOTIpErapaTax ).

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uyenoeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUS T€HOMA
yejnoBeKa. MeTonpl  UM3y4eHMsT T€HETHKH  YEJOBEKa: IE€HEAIOTHYECKH,
OJIM3HEIOBBIH, LHATOT€HETUYECKHIA, MOMYJISIIUOHHO-CTATUCTUYECKHIA,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpeMeHHOE ONPEEIICHUE TE€HOTHUIA:
MMOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11P-ananu3a. HacineacTBeHHBIC 3a00JIeBaHUS YelloBeKa. | eHHbIC 1 XpPOMOCOMHBIC
0oJe3HM 4YelnoBeKa. boJIe3HW C HACIEACTBEHHOW MPenpacroyioKEeHHOCTHIO.
3HaYCHUE MEAUIMHCKOW T€HETHKHU B MPEJOTBPALLCHUU U JIEYEHUH T€HETHYECKHUX
3a007€BaHUI 4YelloBeKa. MeauKOo-reHeTUuecKoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIeTKU. [loHsTHE «TE€HEeTUUYECKOro rpy3a». ITUYECKHE ACHEKThl HCCIEI0BaHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enetnyeckue ¢GakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeOBEKa K
(U3nYECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKaroulen cpeabl. [ eHeTnyeckas
MPEIPACIIONIOKEHHOCTD YEJIOBEKA K MTATOJIOTUSIM.

JdeMoHCcTpanuu

Tabmuier u cxembl: «Kapuotun yenoBeka», «MeToabl U3ydeHUs T€HETUKU
YyesoBeKay, «I eHeTu4uecKkue 3a00JIeBaHUS YETTOBEKAY.

IIpakTnueckas padora «CocTaBiieHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cennekunsi OpraHusMoB

JloMecTukanuga ¥ CeNeKUus. 3apOoXKICHUE CEJIIEKIMUM W JOMECTUKAIWH.
VYuenue H. W. BaBunoBa o [leHTpax NPOUCXOXKIECHUS U MHOro0Opasus
KYJIbTYPHBIX pacTeHuil. Poip cenekuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
#uBOTHbIX. CopT, MNOpoAa, MMTaMM. 3aKOH TOMOJIOTUYECKHX PSAIOB B
HaciaeAacTBeHHOM wu3MmeHuuBocty H. WM. BaBunoBa, ero 3HadyeHue s
CEJICKUMOHHOM padoThI.

Metoasl ceneKIMOHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
WHJVBHUYAJIbHBIN. Oranbl  KOMOWMHAIIMOHHOM  CEJIEKIIHUU. HcnbiTanue



MPOU3BOAMTENECH MO TOTOMCTBY. OTOOp MO TEHOTHUIy C TOMOIIBIO OIIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ ToMoIbio aHanu3a JJHK.

NckyccTBeHHBIM ~ MyTareHe3 Kak  METOJl  CEJICKIIMOHHOW  paloThI.
PannanmoHHbI 1 XUMHYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM y KyJIbTypPHBIX
dbopm opranusmoB. Vcmonb30BaHHE TEHOMHOTO PENAKTHPOBAHUS WM METOOB
pexoMOuHanTHBIX JIHK 1151 monmydeHus CXoAHOTO MaTepuaa Jijisl CENEeKIUH.

[Tonyuyenue MOJIUTLIIOUIOB. BayTtpuBuaoBas ruopuIU3aIus.
bnuskopoacTBeHHOE — CcKpeniuBaHWe, WM UMHOpuauHr.  HeponactBeHHOe
CKpelnBaHue, Win ayTOopuauHr. ['erepo3uc u ero mpuumHbl. Mcmonmb3oBaHue
rerepo3uca B cenekiuu. OtnanéuHas rubpuauszanus. [Ipeogonenue Oecrutoaus
MEXBHUIOBBIX THOpUIIOB. JIOCTM)KEHUS CENEKIIMU pPACTeHUH U IKUBOTHBIX.
«3enénas peeonoyusy.

CoxpaHeHre U M3y4YeHUE T'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHU U
UX JUKAX  poaMyed IS CO3/laHusd  HOBBIX COPTOB U THUOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. H3yuenue, coxpaHeHue u ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yenax YIAyuuleHus: Cyuyecmsyroumux u cO30anus HO8bIX NOPOO, TUHULL U KPOCCO8, 8
MOM 4Yucie C NPUMEHEHUeM COBPEMEHHbIX MemO008 HAYUHbLIX UCCIe008aHUl,
nepeodoswvix uoetl U nepcneKmueHbIX MexHoI02UlL.

JleMmoHCcTpanumn

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. bensies.

Tabnuirel u cxembl: «lleHTpBl TPOUCXOKIECHUS U MHOTO00pa3Usl KyJIbTyPHBIX
pacTeHui», «3aKOH IOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYMBOCTHUY,
«Metogpl cenexmmy, «OTnanéuHas rudpuauzanus», «MyTtareHesy.

JlaGopaTopHasi padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHI U MOPOJ]
JOMAIIIHUX KMBOTHBIX ).

JlaGoparTopHasi padora «/3yueHrne METOAOB CEJICKIINU PACTEHHIN.

IIpakTnueckas padora «IIpuBrUBKa pacTeHUIN.

IKekypeusi «OCHOBHBIE METOABI M JOCTHXKEHHUS CEJIEKUIWHU PACTCHUN U
KHUBOTHBIX (Ha CEIICKIIUOHHYIO CTaHIIUIO, IJIEMEHHY IO bepmy,
COPTOUCTIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOpUIO
arpOyHUBEPCHUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJI0TMA U CHHTETHYECKAsA OMOJIOTUS

OOBEeKTHI, HCHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHbIE M TKaHEBbIC
KYJIBTYPBI, MHKPOOPTAHU3MBEI, 170. XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHrne, TMONyYeHHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BUHOAenue. Mukpobuonorudeckuii cuHTe3. OOBEKTHI MHKPOOMOJIOTHYECKUX
texHosorui. [Ipon3BoaACTBO O€/iKa, aMUHOKUCIIOT U BUTAMUHOB.



CozlaHre TEXHOJOTMi U MHCTPYMEHTOB LEJIECHANPABICHHOIO U3MEHEHUS U
KOHCTPYHPOBAHUS T€HOMOB C LIEJIBIO NTOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX He BCTPEYaroIIMecs B IpUpoie OMOCUHTETUUECKUE Ty TH.

Kinerounas unxenepus. MeTonbl KyJIbTypbl KJIETOK M TKAaHEW PACTEHUN H
KUBOTHbIX. KpuobGanku. Comarnyeckas ruOpuaM3aluss U  COMATUYECKUUN
sMOpuoreHe3. lcrnonp30BaHuEe TramiouioB B CENEKUUU pacTeHul. [lomyuenue
MOHOKIOHANbHBIX aumumen. Vcnonv3zoeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIUs
AULEKICTOK U KIIOHUPOBAHUE XMBOTHBIX. METOX TpaHCIIAHTALUU SJEP KIETOK.
Texunonocuu  0300poenenus, KYIbMUBUPOBAHUSL U  MUKDOKIOHAIbHO20
DPASMHOIICEHUS CENTbCKOXO3AUCTNEEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
koHCTpyupoBanue pekomOuHanTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrkeHnss W NEPCHEKTUBBl  XPOMOCOMHOM M TI'€HHOM  HMH)KEHEpUHU.
DKOJIOTUYECKHUE U 3TUYECKUE MTPOOIEMbl FTEHHON MHKEHEPUH.

Menununckue Ouorexnonoruu. [loctrenoMuas uudposas meaununa. [11IP-
JTUarHoCTHKAa. MeTaOoJIOMHBI aHAJIM3, TEHOIICHTPUYCCKHM aHaJIu3 IMpoTeoMa
4eJIoBEeKa JUI OLIEHKH COCTOSIHHSI €ro 310pOBbs. MCIIONIB30BaHME CTBOJIOBBIX
KieTok. TapretHas Tepanust paka. 3D-OmoumkeHepuss nnas pa3pabOTKU
(yHAAMEHTAIBHBIX OCHOB MEIMIMHCKUX TEXHOJOTUW, CO3/1aHUS KOMIUIEKCHBIX
TKAaHEW COYETAaHUEM TEXHOJOTUN TPEXMEPHOro OMOMpHHTHHTA U cKaddonaunara
JUISL peIeHUs 3a]1a4 ePCOHATN3NPOBAHHON MEIULIUHBI.

Cozmanue BEKTOPHBIX BAaKIMH C I1EJbI0 OOecreueHus: KOMOMHUPOBAHHOM
3amuThl OoT Bo3Oyautened OPBU, ycraHOBiieHHE MOJEKYJISPHBIX MEXaHU3MOB
¢dbynkuunonuposanusi PHK-conepskamux BUPYyCOB, BBI3BIBAIOIIUX 0COOO OMACHBIC
3a00JI€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuupl u cxemsbl: «/crnonb30BaHUE MUKPOOPTraHW3MOB B MPOMBILIIEHHOM
IIpOU3BOJACTBEY, «KileTouHas nwxxenepusn», «I eHHass UHXKEHEpUs».

JlaGopaTopHas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnueckas padora «IlomyyeHrne MOJIOYHOKHUCIBIX ITPOLYKTOBY.

IKCKypcusi «bHOTEXHOJNIOTMS — BaXXHEWIass IPOU3BOJAWTENBHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue um pa3BuTHE IBOJIOLHOHHBLIX MNMPEACTABJIECHUIN B
OuoJioruu

OpomononHas Teopuss Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHHU3Ma. JKU3Hb U HayuyHas JedaresibHoCcTh Y. JlapBuHa.



JIBrKy1Me cuiibl 3BoirolMy BUAOB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpraHW3MOB, HACJEICTBEHHAas M3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHbIN U UCKYCCTBEHHBIH OTOOD).

Odopmnenue cunternueckoit Teopun HBomtouun (CTD). HeltpanbHas
teopusi dBomonu. CoBpeMEHHas 3BOJIOUMOHHAs  OHOJOrHs. 3HAaYeHHUE
HBOJIIOIIMOHHON TEOpUU B POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanuu

IToptpersr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. lapBun, C. C. YerBepukos, 1. W. lImansraysen, Jx. Xonaeis, /. K.
benses.

Tabmuer u  cxembl: «Cucrema xuBod mnpupoasl (mo K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (mo Jlamapky)», «Mexanuzm (opmMupoBaHUs
MPUCTIOCOOJICHN y pacTeHWii W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyrta nyremecteus Y. lapsuna», «Haxoaku Y. lapsunay, «®@opmbl 00pHOBI
3a cymectBoBaHue», «llopoabl romy6eit», «MHorooOpa3zue KyJIbTypHBIX (popm
KanmycTbD, «[lopobl TOMaIIHUX )KMBOTHBIX», «Cxema 00pa3oBaHUsi HOBBIX BUJIOB
(mo Y. HapBuny)», «CxeMa COOTHOWICHHUS JBHXYIIUX CHJ SBOJIOIUANY,
«OCHOBHBIE MOJIOKEHHS] CHHTETUYECKON TEOPUH 3BOJIFOLIUNY.

Tema 2. MUKPO3BOIIOLHSA U €€ Pe3yJIbTATHI

[lonynAuus Kak 3JIeMEHTapHas €IWHULIA 3BOJOLMH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETHYECKOro pPa3HooOpa3us M CTPYKTypbl Homyssnuil. V3meHenue
reHooHJa TOMyJISIUMU KaK d3JIEMEHTAapHOE JBOJIOIMOHHOE SIBJIIEHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

OneMeHTapHble (PaKTOPhl (JIBMXKYILKME CHJIbI) 3BONIONMUA. MyTallMOHHBIN
mpouecc. KomOunatuBHas wu3MeHunMBOCTh. Jlpelid TeHOB — chydaiiHbie
HEHANpaBJICHHbIE M3MEHEHMsI YacToT aenedl B momyisuusax. OddexT
ocHoBarenss. Iggexm Oymouinounozo eopaviwika. CHUdMCEHUE 2eHemUYecKo20
pasnooopaszus: npuyuHvl u creocmeus. Ilpossenenue sghghexma Opeiigha 2enos 6
oonvwiux U manelx  nonyrayuax. Murpauun.  M3omsums  moOmyJsiuil:
reorpadudeckas (MpocTpaHCTBEHHAs), OMoJIoruveckas (pernpoayKTHBHA).

EcrtecTBeHHbIl 0TOOp — HanpaBisomuid  (akrtop sBomonuu. Dopmel
€CTECTBEHHOT0  OTOOpa:  JIBWXKYIIMM, CTAOWIM3UPYIOIIHUHA,  pa3pbIBArOLIUI
(mu3pynTtuBHbiii). [TonoBoit 0TOOp. BO3HUKHOBEHHE W 3BOJIOLUS COLMAIBHOTO
NOBEJCHHUS JKUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOLUU.
Bo3HuKHOBEHHE  MpUCIOCOOJIEHUH y  Opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucmocobieHnii y opranu3MoB: MOp(}OIOTrHYECcKue,
¢busnonornyeckue,  OMOXUMUYEcKHe,  moBeAeHUYeckue.  OTHOCHUTEIHHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.



Bun, ero kputepuum u CcTpyKTypa. BumooOpa3zoBaHume Kak pe3yibTaT
MUKpodBotou. M3omsuus — kiarodeBoil ¢akrop BujpooOpazoBanus. [lytu u
CIocoObI BUJ1I000pa30BaHUS: aJUIONaTPUUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuruIonIU3aIMS,
rubpuanzanus). JJIMTeTsHOCTh BOIOIMOHHBIX MPOIIECCOB.

Mexanuzmbl (OpMHPOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb  »BOMIOIMOHHONM  OWOJOrMKM B pa3padOTKe HAay4YHBIX METOOB
coxpaHeHHsi OMopazHooOpazusi. MUKPOIBOJIONUS U KOIBOJIIOIHUS MMAPA3UTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYNBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEW.

JdemMoHcTpanuu

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

Tabmuuer 1 cxembl: «MyTalMoHHasT W3MEHYHBOCTHY, «l[lomynsmuronHas
CTpYKTypa BUaa», «CxeMa MposiBieHus 3akoHa Xapau—BaitnOepra», «/Ipmwxyiue
CUJIBI DBOJIIOIUNY, «IKOJOTHYECKAsi MU3OJSALMS MOMYJISIIIUN CeBaHCKOU (openny,
«l'eorpaduueckas U30JSIIUsL  JIMCTBEHHMIIBI CHUOUPCKOW UM JIMCTBEHHUIIBI
naypckoi», «[lonmynsiiiMOHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «Cxema
JEHCTBUSL E€CTECTBEHHOTO O0TO00pa», «®PopMbl OOpPHOBI 3a CYIIECTBOBAHUE,
«nayctpuanbublii MenaHu3m», «KuBbie uckonaeMmbie», «IlokpoBUTEIbCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnarorias OKpacka KUBOTHBIX),
«Dusmnonornueckne amantanun», «lIpucrmocoOIEHHOCTh OpPraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepun Buna», «Bunbl-qBoMHUKNY», «CTpyKTypa BUIa B
npupone», «CrnocoOsl Bug0o0OpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUJAOB JaHJBIIICH», «IKOJIOTHUUECKOE BHUA000pPA30BAHUE BHUAOB CHUHHID),
«ITomumnonsl pactenuit», «KamycTHo-peneunsiii ruopu.

O6opynoBanue: repbapun pacTeHUN, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepell C MpUMEpaMH Pa3IMUHBIX MPUCTIOCOOTIEHUM, uYyyerna MNTHUI] U 3Bepei
pa3HBIX BHJIOB, TrepOapuM pacTeHUM OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnass paGora «BbIsiBIeHHE HW3MEHUYMBOCTH y 0CO0€M OmHOTro
BUJI».

JlaGopaTtopnass  paGora  «lIpucnocoOiieHusi  OpraHu3MOB U UX
OTHOCHTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHeHHUE BHJIOB IO MOP(POIOTUYECKOMY
KPUTEPUIOY.

Tema 3. MakpodBosiouus 1 eé pe3yabTarhbl

Metonasl  u3ydyeHHsT MakposBojonuu. [laneoHTonmornueckue  MeETOIbI
u3ydeHus: osBoionuu. [lepexomupie QopMbl U (PUIOTEHETHYECKHE  PSJIbI
OpraHU3MOB.



buoreorpapuueckue meronsl u3yudeHus sBomonud. CpaBHEHHE (QIIOPHI U
(dayHbl MaTepukoB U OCTpoBOB. buoreorpaduyeckue obnactu 3emnn. Buabl-
SHAEMUKHU U PEITUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(OIOrNYECKUE METOJbl H3yUEHHUS
BOMIIOLMHU. ['€HeTMYecKue MEXaHWU3Mbl 3BOJIOLMHM OHTOI€HE3a M IOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPraHBbL.
PyaumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMUYECKHE W  MaTeMaTUYEeCKUE  METOJbl  W3YUYEHHUS  DHBOJIIOLUU.
['omonornynsie reHbl. COBpPEMEHHbBIE METOMABI TOCTPOCHHS (PUIOTEHETHUYECKUX
JEPEBHEB.

XPpOMOCOMHBIE MyTallUU U HBOJIIOLUSI TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuia) 3BOMOIUU. [Ipunyun cmenvl QyHKYuUl.
HeoOpatumocTs 3Bomonuu. AnantuBHas pajuanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIH.

JdemoHcTpanuu

IToptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromnep, 3. ['ekkens.

Tabmutbr 1 cxeMbl: «DUITOTEHETUYECKUIA PAJ JOMIAAN», «APXEONTEPUKCY,
«3Bepo3yoOble  smepbl»,  «Creronedansy,  «Punmoputh»,  «CemMeHHBbIE
nanopoTHUkW», «buoreorpapuueckue 30HbI 3emun», «Jlpeid KOHTHHEHTOBY,
«PenukThl», «HauanpHble cTaguu 3MOPUOHAIBHOIO PAa3BUTHS IO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHBIE M aAHAJOTWYHBIE OpraHe», «PyaumeHThD,
«ATaBU3MBI)Y, «XPOMOCOMHBIE HA0OpHI YEJIOBEKAa M IIMMIIaH3e», «l IaBHBIE
HaIpaBJIeHUs IBOIOIUNY, «O0I11I1e 3aKOHOMEPHOCTHU IBOJIIOIIUI.

OOGopynoBaHue: KOJJIGKIIMU, repOapuu, MYJSDKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3sBuTHE JKU3HM HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIAEHUS >KU3HM Ha 3emie. AOuOreHes H
naHcrepmus. [JoHayyHble IpenCTaBICHUS O 3aPOKICHUU KU3HU (KpEalmOHU3M).
['mnoTe3a NOCTOAHHOTO CaMO3apOKICHHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxaeHue sXKM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOPTraHU4ECKON JBOJIIOLUH. [InanerapHas
(reojoruueckasi) SBOJIONUSA. XHMHYECKas OHBOIIONMSI. AOHOTCHHBIM CHHTE3
opraHnyeckux BemiectB U3 Heoprannueckux. Ompir C. Mumiepa u I'. IOpu.
O6pazoBanue mnoauMepoB u3 MoHOMepoB. KoamepBatHas runoteza A. .
Onapuna, runore3a nepBu4HoOro OynboHa J[k. XonaeiHa, reHeTuyeckas TMrnoTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumorteza «wmupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.



Uctopuss 3emnu u meroasl €€ wu3ydyeHus. lckomaemble OpraHuyvecKkue
ocratku. ['eoxponHornoruss u e€ wmeronbl. OTHOcUTENbHAsT M aOCOJIIOTHAs
reoXpoHOJIOrUs. [ €e0XpOoHOIOrnYecKast Kaja: S0HbL, dPbl, IEPUOJIbI, SIIOXU.

Hadvanbubie s3Tanbel opraHndeckod »HBoJOUUU. [losBieHHWEe W 3BOIOIUA
MEPBBIX KJIETOK. DBOMIONUS MeTabonn3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHAJIOr MEPBbIX Ha 3eMJie COOOIIECTB.
CrpomaTtonuTtsl. [TpokaproOThl U 3YKapUOTHI.

[IpoucxoxneHne 3ykapuoT (CUMOMOreHes3). DBOIIOIUOHHOE MPOUCXOKIACHUE
BUPYCOB. [IponcxoxkaeHne MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMHU BbICHIMX pacTeHUud. OCHOBHBIE apOMOP(O3bI
pacrennii. Bwixox pacrenmii Ha cyumry. llosBiieHME CIOPOBBIX pacTEeHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxoxaeHue BETKOBBIX
pacTECHUM.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX
tunoB. [lepBbie xopmoBbie )XKUBOTHBIE. JKU3Hb B BOJIE€. DBOJIOIUS MO3BOHOYHBIX.
[Tpoucxoxnenne ambubuii u pentwimil. [IponcxokaeHUE MICKONMUTAIOIINX U
ntul. [lpuHnun xmoyeBoro apomopgdoza. OcBoeHue O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3putne xu3HM Ha 3emje MO ’paM U MepuojaM: apxel, MpOTEpO30i,
najgeo3ou, Me3030M, KaiHo3oi. OOmias  XapakTepucTUKa  KiIumara W
re0JIOTMYECKUX MpoLeccoB. llosiBIeHHE M pacuUBET XapaKTEPHBIX OPTraHU3MOB.
VYriieobpa3oBaHue: €ro ycliOBUs U BIMSHUE HA ra30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — SKOJOTMYECKUE KPU3UCHI Ipouuioro. [IpuunHel u
CJIEICTBUSA MAacCOBBIX BbIMUpaHU. COBPEMEHHBIM 3KOJIOTMYECKUI KpPU3UC, €ro
ocobenHoctu. [Ipobnema coxpaneHus: 6uopazHoodpas3us Ha 3eMIie.

CoBpeMeHHas cucteMa opraHudeckoro mupa. [IpuHUuMIBl Kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JdeMoHCcTpanuu

[Toptpersr: ®@. Penn, JI. Cnamutanuanu, JI. Ilacrep, 1. . Meunukos, A. .
Omapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muier u cxeMbl: «Cxema onbita @. Penny, «Cxema omnbita JI. [Tactepa mo
U3YUYEHHUIO CaMO3apokJIeHus xu3Hu», «Cxema ombita C. Mwunepa, I'. FOpwn»,
«JTanbl  HEOPraHWYECKOW  JBOMIOUUAM»,  «['€OXpoHOJIOrMYecKass  IIKaiay,
«HauvanbHble 3Tanbl OpraHUYeckoi »BomoLUN», «CxeMa o0pa3oBaHUSI DYKAPUOT
nyTéM cumoOnoreHeza», «Cucrema XKuBOW npupoab», «CTpoeHHE BHUPYCAY,
«Apomopdo3bl  pacteHuit», «PuHHOGUTHY, «OTHOKIETOYHBIE BOAOPOCINY,
«MHoroxkierounsle Bogopocin», «Mxu», «llanopotHukn», «l o0CEMEHHbIE



pactenusi», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
mMupa», «Apomopdosbl KHUBOTHBIX», «lIpocteitmue», «KuiieyHomoaocTHbIEY,
«IInockue YEPBUY, «UEHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItuuby, «Mnekonurtaromue», «Pa3Butue XU3HU B
apXxeuckon spey, «Pa3Burhe KU3HU B MPOTEPO3OMCKON 3pen, «Pa3BuTre KU3HU B
[1aJIE030MCKOU 3pe», «Pa3BuTue )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue Xu3HHU B
KallHO30MCKOM 3pe», « COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

OOGopynoBanue: TepOapuu PaCcTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BJIayKHbIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJEThl IIO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpeEH,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKONAEMbBIX, MYJSKHM OPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

Bupryansnaa  sabopatopnass  paGora «MojenupoBaHUE — ONBITOB
Mumniepa—tOpu 1o u3y4eHuo abMOreHHOTO CUHTE3a OPraHMYeCKUX COCIMHEHUN B
MepBUYHON aTMochepe».

JlaGopaTopHasi padora «/3ydyeHue W OmNMCaHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «l3ydeHne OCOOCHHOCTEM CTPOCHHS pPaCTEHUM
Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «l/3yyeHue ocOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AHTPOIOreHe3

Paznensl 1 3agaun aHTPOMOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHoBieHHE TPEACTABICHUN O IMPOUCXOKICHWM YeEJIOBEKa. Penmnrunosnsie
BO33peHMs1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ACTBO YenoBeEKa C KUBOTHBIMU. CUCTEMATHYECKOE MOJI0KEHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJNOBEKA €  JKMBOTHBIMHU:  CPaBHUTEJIBHO-
MOp(OIOTUYECKHE, AMOPHUOJIOTUYECKHE, (hbU310I0r0-0OMOXUMHUYECKHUE,
noBesieHueckue. OTanyus 4eloBeKa OT )KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra M BTOPOW CUTHAJIBHOM
CUCTEMBL.

JBroxymuye cuiibl (pakTopbl) aHTPOIIOreHe3a: OMOIOIrMYECKUE, COLIMATIbHBIE.
CooTHolieHrne OMOIOTMYECKUX U COLUANIBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaAMM aHTpoIoreHe3a. PaHHue 4venoBeKOOOpas3Hbie 00E3bsHbBI
(IpOKOHCYJIBI) U paHHUE MOHTHIBI — O0IIME MPEJKU YET0BEKOOOPa3HbIX 00€3bsH U
JMO1e. ABCTPAONUTEKN — JBYHOTHE NPEAKH JIIOAEH. UeIOBEK yMEIbId, MepBbIC
M3TOTOBJIEHUS OPYAHM TpyAa. UenoBek MpsIMOXOMSIIUN U MEPBBIM BBIXOJ JIIOAEH
3a  mpenensl  Adpuku. YemoBek reimenbOeprckuii  — oOmUMNA  TIPEIOK
HEaHJIEPTaJIbCKOT0 YEJIOBEKA U YEJIOBEKAa pPa3yMHOro. UenoBeK HEaHIEepTaJbCKUU



KaK BUJ JIIOJEH XOJIOJMHOTO KjiauMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Tpenenamu AQpuku.
[TanmeoreneTrka M NajaeoOreHOMHMKA.

DBOJIOLHS COBPEMEHHOrO 4enoBeka. EcTecTBeHHbI OTOOp B MOIMYJISIUAX
geyoBeka. MyTanMoHHBIN Tporiecc U moiaumopdusm. [lomynsinuoHHBIE BOJIHBI,
npeid reHoB, murpanus U «3G(eKT ocHOBATENS» B MOMYJSIHIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. Ilonatne o pace. bompmme pacel: eBporeongHas
(eBpaswmiickasi),  aBCTpajO-HErpouJHAs  (PKBATOpUAJbHAs),  MOHTOJOUAHAsS
(a3uaTcko-amepukaHnckasi). Bpemss u myTu paccelieHHs 4YeloBEeKa IO IJIaHETe.
EnuHcrBO  yenoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTH — pacH3Ma.
[IpucnocoONeHHOCTh YeNOBEKa K pa3HbIM YCJIOBHUSIM OKpY>KaroIIel Cpepbl.
Brnusaue reorpaduueckoir cpeapl W Apeiida reHOB Ha Mopdosoruio u
(U3HOIOTHIO YeTIOBEKA.

MexauciuuIuiMHapHble  MeToAasl B (u3uueckol  (OMOJOrHYecKom)
AQHTPONOJIOTMM.  OBOJIOLMOHHAS  AHTPOIOJOTHS W IAJC€OAaHTPOINOJIOTHS
YeJIOBEUECKUX NOMyssiuui. buoconuanbHble HMCCIEAOBAHMS MPUPOJBI YEIOBEKA.
HccnenoBanrie K03BOTIONUH OMOJIOTMYECKOTO M COLIUATBLHOTO B YEJIOBEKE.

JdemMoHcTpanuu

IToptpersr: Y. lapBun, JI. Jluku, 5. 4. Pornackuii, M. M. I'epacumos.

Tabmuier 1 cxembl: «MeToIbl aHTPOIIOJIOTUHY, «I 0JIOBHOM MO3T YeIoBEKay,
«YenoBekooOpa3ubie 00€3biHb», «CKeNeT dYeloBeKa M CKelleT IIMMIIaH3e»,
«PynMMEHTBI 1 aTaBU3MbDY, «/IBHKYIIUE CHUIIBI aHTPOIIOTEHE3a», « IBOJIIOLIMOHHOE
IpEBO  YeloBeKa», «ABcTpanonurek», «YemoBek  ymenslid», «YHemoBek
NPpSIMOXOJAIINIY, «JleHncoBCckui uenoBek» «Heanaepranbip», « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarbl 3BOJIOLNU YEIIOBEKa», «Packl UeIoBEeKay.

O6opynoBaHue: MyJSDKM — OKaMEHEJOCTeH, MpeAMETOB MaTepuaibHOU
KyJbTYpbl IpPEAKOB 4YeJlOBEKa, penpoaykuuu (dororpadum) KapTuH C
MU]OTOTHIECKUMU W OHONEHCKMMH CIOKETaMH TPOUCXOXKICHHS UEIOBEKa,
¢doTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4YeJOoBE€Ka W 4eperna IIMMIIAH3€, MOJENb KHUCTH YEJIOBEKa U KUCTHU
LIMMITaH3€, MOJENIH TOPCA MIPEAKOB YEIIOBEKA.

JlaGopaTopHasi padora «l3yuyeHne OCOOCHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTueckas padora «/3yyeHne F3KOJOTMUECKUX aJalTalllui YeIOBEKaY.

Tema 6. Jkosorusi — Hayka O B3aHMMOOTHOIIEHHMSAX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM € OKPY Kalolied cpeaou



3apok/ieHne W pa3BuTHE dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepuoBa, 2. I'ekkens, A. Tenciu, B. H. CykauéBa. Pazgensl u 3amauun
9KO0J0THH. CBSI3b 3KOJIOTHU C APYTUMH HAyKaMHU.

Metonbl 3kosoruu. llosieBble HaOMOEHHA. DKCHEPUMEHTHI B 3KOJOTHH:
MpPUPOJHBIE W JlabopaTopHble. MoJenupoBaHWe B IKOJOTHH. MOHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00ATBHBIM.

3HauyeHue DKOJOTMYECKUX 3HAHUM JUIT  4YeJIOBEKA. DKOJOTMYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€M 4YeOBEYeCTBA C MpUpPOAou. PopMHupoBaHUE
JKOJIOTUYECKOM KYJIBTYPbI U 3KOJIOTHUYECKOW TPAMOTHOCTH HACEJICHUS.

JdeMoHCcTpanuu

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

Tabmuiel U cxembl: «Pasnensl sxoyorun», «Metoasl 3Kojorum», «Cxema
MOHUTOPHUHTIA OKPY’KAIOIIEH CPEABI».

JlaGoparTopHasi padora «3yuenue METO/IOB AKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nercTBus. Kiaccudukanus
HKOJIOTHYECKUX (HAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpoIoreHHsie. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux ¢akropos. IIpaBuno muaumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuotnueckue ¢akropel. CBeT Kak 3konoruueckuii ¢akrop. JlelicTBue
Pa3HBIX Y4YaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHl W JKMBOTHBIX II0 OTHOILIEHHIO K cBeTy. CuUTrHajdbHas poJib CBETA.
doTonepruoInu3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiictBue Temmneparypsl Ha
opraHusMbl. [IoMKHIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocte kak sxosiormdeckuii ¢aktop. Ilpucmocobienus pacteHuil K
nojJiep>kaHuio BoaHoro Oananca. Kmaccudukanus pacTeHUil MO OTHOIIEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOIO PEKUMA.

Cpenpl oOuTaHWs OPraHW3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, TOYBEHHAS,
rIyOMHHAasT  TMOANOYBEHHAs,  BHYTpUOpraHuU3MeHHas.  DU3UKO-XUMHUYECKHE
0COOEHHOCTH cpel oOuTaHus opranu3smMoB. [IpucrnocoOieHuss OpraHu3mMoB K
KW3HU B Pa3HBIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4Hbie PUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUU KU3HU.



XKuznennsie Qopmbl opranusmoB. llonsTe o Ku3HEHHOUW (opme.
XKuznennsie  (HopmMbl  pacTeHWil:  JEpeBbsl, KYCTApHUKH, KYCTApHUYKH,
MHOTOJICTHUE TpaBbl, OJHOJICTHHUE TpaBbl. JKu3HEHHBIE (OPMBI IKUBOTHBIX:
IUAPOOHOHTHI, TE€OOMOHTHI, a’pOOMOHTBHL. (OCOOEHHOCTHM CTpoeHusi u oOpasza
KU3HU.

buotnueckue (bakTOpHI. Buner OMOTHYECKUX B3aMO/ICHICTBHUM:
KOHKYPEHITUSI, XUIHUYECTBO, CUMOM03 U ero ¢opmel. [lapazutusm, kooneparus,
MyTYyaJIu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBO). HeTpoduueckue
B3auMosiecTBUs  (Tommueckue, (Qopuyeckue, (Qabpuueckue). 3HaUCHUE
OMOTHYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHMSI OpPraHU3MOB B Cpeie
obutanus. [I[puHIMI KOHKYPEHTHOT'O UCKITIOUCHHUS.

JleMmoHCcTpanumn

Tabmuuer U cxeMbl: «Okojorudeckne (akTopel», «CBETOBOW CHEKTPY,
«IKOJIOTHYECKHE TPYIIIIbI )KUBOTHBIX MO OTHOLICHHUIO K CBETY», «TEmnoKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE XKUBOTHBIE», «DHU3MOIOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl OOWTaHUSI OpPraHU3MOBY», «DBHUOJOTUYECKUE PUTMbDY,
«Kusnennbie  Qopmel  pactenmity, <« KuszHeHHBIE  (OPMBI  KUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOWHOTO Jiecay, «Llenun
NUTaHus», «XumHudectBo», «llapasutuzm», «Konkypenuus», «Cumouosy,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapuu pacTeHWUW M SKUBOTHBIX, IMPHUCIOCOOJIEHHBIX K
BJIUSHUIO DPA3JIMYHBIX OKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIMBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHUSI, repOapuu U KOJUIEKIIMH TETUIONOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOWYUBBIX PACTEHUH, Uydesia MTUIl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpodutam, kcepoduram, mMe3odpuram, KOMHATHbBIE
pacTeHUsl JaHHBIX TPYII, KOJUIEKIIMU >KMBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpelax,
repObapuu M KOJUIEKIIMM PACTEHUN U JKUBOTHBIX, OOJQJaOMIMX 4YepTamMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUH KU3HU, repOapuu u
KOJUICKIIUM PACTEHUM U YKUBOTHBIX PA3IUYHBIX >KMU3HEHHBIX (DOpPM, KOJIEKIIHH
KUBOTHBIX, YUYACTBYIOIIUX B PA3IUYHBIX OMOTUYECKUX B3aHMMOICHUCTBUSIX.

JlaGopaTtopnasi paGora «BbIsiBIeHHE MPUCIOCOOJCHUN OPraHU3MOB K
BIIUSIHUIO CBETA.

Jlabopatopnass padora «BpisBIeHHE MPUCIOCOOJICHUM OPraHU3MOB K
BIIUSIHUIO TeMIIEPATypPhI».

Jlabopatopnass pabora «AHaToMUYeCKHE OCOOEHHOCTHM PACTEHHU U3
Pa3HBIX MECT OOUTAHH.

Tema 8. Iko10rust BUA0B U NONMYJISIIM A



OKOJIOTUYECKHE  XApPaKTePUCTUKU  TOIMYJISLHH. [lonmynsimuss ~ Kak
Oouonornyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, PU3NUYECKUX OAPHEPOB U
0COOCHHOCTEM OMOJOTUM BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPhI
nonyysiiuid. OCHOBHBIE TIOKa3aTeNW MOMYJSIIIUU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasi M TOJIOBasl CTPYKTypa, POKIAAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALUSL.

DKkoJiorudeckas CTpykrypa nomyssiuu. OleHKa YUCICHHOCTH MOIYJISIUU.
JluHaMuKa TOMyJSIMUUA W €€ peryiisnus. buoTuyeckuil moTeHIMan MOMYJISIUY.
MopenupoBaHue JUHaMUKU NOMyJsiuud. KpuBbie pocTa YMCIEHHOCTH MOMYJISIIIUY.
KpuBble BbDKHMBaHUS. Perymnsius YUCIEHHOCTH MOMYJISALUNA: poJib (HaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTHYECKUE CTPATETUH BUIOB (T- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MecrtooOuTanue. MHoromepHas
Mozenb dKkomorndeckon Humm Jxk.M. Xatumncona. Pasmepsl skonornueckou
Huiy. [ToTeHnnanbpHas U pealn30BaHHAas HUIIIU.

Bun kak cucrema nomynsauuid. Apeansl BUIOB. BHIBI M UX JKU3HCHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEpPHOCTM TOBEAECHUS W MUrpalMi >KUBOTHBIX. buojmornueckue
WHBAa3UM YyKEPOJHBIX BUJIOB.

JleMmoHCcTpanumn

IToptper: k. 1. XaTunHCOH.

Tabmuubl M cxembl: «DKOJOTMUECKHE XApAaKTEPUCTUKH TOMYJISIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  momyysiiuu», «Bo3pacTHble  mupamuibl
nonyysiun», «CKOPOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3UuYHbIMU
opranuzMamMmn», «Mogeinb 3kosiorndeckor Hummu [[x. M. XatuuHconay.

Oo6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass  pabora  «lIpucmocoGneHuss ceMssH  pacTeHHH K
PACCETICHUIO.

Tema 9. Jxosnorust coodmecTB. IKOIOrHYeCKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3M MeEXIy
OopraHu3MamMH B OMOIICHO3E.

OkocucteMa kak oTkpbiTasi cucrema (A. JIx. TeHncnu). DyHKIHUOHAIBHbBIC
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckume 1enu u ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B AKOcUcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHbIE  TIOKa3aTelau  dAKocucTteMbl. buomacca u  mpomykuus.
DKOJIOTUYECKHUE MUPAMU/IBI UKCes, OMOMACChI U SHEPTHH.



Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @Puyxmyayuu.
HamnpaBieHnHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykileccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOINOTEHHbIE BO3JEHCTBUS Ha
cykueccuu. KnmnmakcHoe coodiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKOCUCmEMbl 03EP U peK. DKocucmembvl Mopeu u
oKeano8. IKocucmemvl MYHOp, 1€co8, Cmenel, nyCmbitb.

AHTpOIIOTE€HHBIE 3KOCUCTEMBI. ATrposkocucTema. ArponeHo3. Pazmuumns
MEK]ly aHTPONIOTEHHBIMH U MPUPOJHBIMU SKOCUCTEMAMU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas
bnopa u dayna. CuHaHTpomu3alusi TOpoJcKoi ¢ayHbl. buonoruueckoe u
X03UCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OPTaHU3MOB B
sKkocuctemax. Porb xackaonozo sghghexma u 6udos-30ughukamopos (Kioueswvlx
6U008) 6 hyHKkyuonuposanuu sxocucmem. IlepeHOC IHEPTUM U BEIIECTB MEXIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIUI U 3KOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JEHCTBUI.

Mexanusmol 8030elicmeus 3a2psA3HeHul  pAa3HbIX MuUnos Ha
CYOOP2AHUBZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YDOBHSIX,
OCHOBbl  9KONO2UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUSL.
MeTto0J10rusi MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX SKOCUCTEM.

JdeMoHCcTpanuu
[Hoptper: A. JIx. Tencnn.
Tabmuupr u  cxembl:  «CrpykTtypa  OumoneHos3a»,  «JKocucreMa

IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTeMa XBOMHOTO jeca», «DyHKIHOHAIbHbIE
IpYNIbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B JKOCHCTEME,
«llenu nutanus (macTOUIHAS, NETPUTHAS)», « IKOJIOTMUYECKasl MUPAMUIa YUCEID»,
«IJKoJIoTHYeCcKasi mupaMujia OMoMacchly, «IKOJOTrhYecKass mUpamMuiia SHEPrUn»,
«O06pazoBanue 6onotay, «llepBuunas cykmeccus», «BoccTaHOBIeHHE Jeca Mmocie
noxkapay, «JKOocucTeMa 03epa», «ArpoleHo3», «KpyroBopoTr BemecTB M MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypoosKoCUCTEM.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMY HACEKOMBIX, Uyydelia NTUIl U
3Bepeid, repObapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHU, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTnueckas padora «/3ydyenue u onrucanue ypoo3KOCUCTEMBI».

JlaGopaTtopnass paGora «l3yueHue pa3HOOOpa3usi MEIKUX MOYBEHHBIX
YJIEHUCTOHOTUX B PA3HBIX SKOCUCTEMAX).

IKCKypeHst «IKCKypCcHsl B TUIIMYHBIN OuoreorieHo3 (B AyOpaBy, Oepe3HSsK,
€JIbHUK, Ha CYXOJO0JIbHBINA UM IOMMEHHBIN JIYT, 03€p0, OOJIOTO)».



IKCKypceusi «IKCKypCHUsS B arpo3KOCHUCTEMY (Ha IMOJie WM B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdpepa — oOuennanerapHas 000J04ka 3€MIIM, T/I€ CYIIECTBYET WIH
CyIlleCTBOBaJIa XKM3Hb. PazBuTHe npejcTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYyenne B. U. Bepnanckoro o 6uocdepe. Obnactu 6uochepst u e€ cocras. JKupoe
BEILECTBO OMochephl v ero PyHKIUY.

3aKOHOMEPHOCTH cyllecTBOBaHUs Onocdepsl. OcobeHHOCTH OMocdepsl Kak
rI100abHON PKOCcUCTeMBbI. J[nHamMudeckoe paBHOBecue B Onocdepe. KpyroBopotsl
BEIIECTB U OMOTre0OXMMHYECKUE IUKIBI (YIiiepo/ia, a30Ta). PUTMUYHOCTD SBJICHUIM
B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonarue o Omome. OCHOBHbIE OMOMBI CYIIU:
TyHJpa, XBOWHBIE Jieca, CMELIAHHbBIE U IIIMPOKOJIUCTBEHHBIE JIECa, CTEIH, CABAHHBI,
MyCTBIHU, TPOIIMYECKHE JIeca, BEICOKOTOPbs. KiinMar, pacTUTenbHBIN U dKUBOTHBIH
MUp OMOMOB CYIIIH.

Crpyktypa 1 QyHKIMS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOr0 MOTEHIMANA U
onochepHbIX PYHKITUH.

JdeMoHCcTpanuu

[Toptpetsi: B. . Bepnanckuii, 3. 3rocc.

Tabmuuer u cxembl: «['eocdepsr 3emin», «KpyroBopor asora B mpupojue»,
«KpyroBopoT yriepoga B mpuponae», «KpyroBopoT Kuciopojga B MPUPOE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMoMbl cymmy, «Kinnmarnueckue
nosca 3emnn», «TyHapay», «Taira», «Cmemannsiii gec», «IMpoKOIMCTBEHHbIN
nec», «Crenby, «CaBanHay, «llycteiasay, « Tpornnueckuit gecy.

O6opynoBaHue: repOapuu pacTEHUH Pa3HBIX OMOMOB, KOJUICKIIMH )KHBOTHBIX.

Tema 11. YestoBek M OKpy:xa0IIaf cpeaa

DKOJIOTHYECKHE KPU3UChI M WX TMpUYMHBL. Bo3aeicTBue uenoBeka Ha
ouocdepy. 3arps3HeHue BO3AYIIHOM cpenbl. OxpaHa BoO3ayxa. 3arps3HEHHE
BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3meHeHnue kiumara.

AHTpPONIOTEHHOE BO3JICWCTBUE HA PACTUTEIBHBIA M )KMBOTHBIN Mup. OXpaHa
PaCTUTENLHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHIMUIBI OXPaHbl MPUPOJIBIL.
Kpacubie kuHuru. Oco0o oxpaHsemble mnpupojnbie Tepputopuun (OOIIT).
borannyeckue cajipl 1 300710THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA U MPUPOJBI.
PanmonanbHO€  TPUPOJONOJIIB30BAHME W COXpaHEHHWE  OHMOJOTMYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJOTHYSCKHUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSITHBIE MOCIIEACTBUSI.



Pa3BuTHEe METOJOB MOHUTOPWMHTA PA3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemuvle UCCIe008aHUsI nepexoda K pecypcocbepezaroujeli U
KOHKYDEHMOCnocooHou  onepeemuke.  buonocuveckoe  paznoobpasue  u
ouopecypcol. Hayuonanvuvie ungopmayuonuvle cucmemvl, odecneuusaroujue
00Cmyn K uH@opmayuu no cOCMoAHUI0 OMOeNbHbIX U008 U dKocucmem. OcHosbl
aKopeadbunumayuu dKocucmem U cnocobos 60pvOLL ¢ OUONOBPENCOCHUAMU.
Pexoncmpyrkyusa mopckux u HazemMHvIx IKOCUCTEM.

JleMmoHcTpanumn

Tabmuubr w  cxembl:  «3arps3HeHne  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsiHeHue nouBb», «llapHukoBbli  APdexT», «Ocobdo
OXpaHsieMbIC TIPUPOJTHBIE TEPPUTOPUNY», «KMOACIIH YIIPABISIEMOTO MUPAY.
O6GopynoBanue: (ororpaguu OxpaHsSEMbIX paCTeHH W KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuun, KpacHoW KHUTH peruoHa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHUOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

O®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pPE3yJbTaTaM OCBOCHHS
oOyJaroImMUMHUCs TPOrpaMM CpeaHero oO0mero oOpa3oBaHUsS: JIMYHOCTHEIE,
METanpeaMETHBIC U TTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTAaTOB OCBOSHHUS MPOrPaMMBbI IO OMOJIOTUU
BBIJICJICHBI CIIEAYIOIINE COCTABIISIFOIINE: OCO3HAHUE OOYYAIOIIMMUCS POCCHUICKOMN
IPAXKIAHCKON HIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHHIO, Haiuuue Mmomusayuu K OOy4YeHHIO  OHOJIOTHH,
yeneHanpasiennoe pazsumue BHYTPEHHUX YOEKIACHUNW JMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH WM WMCTOPUYECKUX TPAIUIUN pPa3BUTHS OHUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YUAIOIIUXCS PYKOBOJICTBOBATHCA B CBOEH
NEATEIBHOCTA 1IEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TMPUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue  HNpPaABOCO3HAHUS  DKOJIOTUYECKOU
KYJbTYPbl, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIC TIAHBbI.

JIM4HOCTHBIE pe3ybTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B EIMHCTBE YYEOHOM M BOCIUTATEIBHOM JEATCILHOCTM B COOTBETCTBHHU C
TPAIUIIMOHHBIMUA POCCUMUCKUMU COLIMOKYJIbTYPHBIMU, HICTOPUUECKUMU U TyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE TMpaBUIaMU U HOPMaMU
MOBEJICHUSI U CIOCOOCTBYIOT TIpoOllecCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUA, PA3BUTHUS BHYTPEHHEH MO3UIMK JIMYHOCTH, NATPUOTHU3MA U
YBa)XEHHUS K 3aKOHY WM MPABOMOPSAKY, YEJIOBEKY TPyJla U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONICHHS K KYJbTYpHOMY HACIEAUI0 |
TpaAULUSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepaunu, OTpupoae U
OKpYXarolIen cpene.

JInyHOCTHBIE pe3yibTaThl OCBOEHUSA YueOHOro mpeamera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUaOIINXCSI PYKOBOJACTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEH TMO3UIIMCH JHUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PacCIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITAa ACATEILHOCTH B MPOIIECCE pealu3allid OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEIILHOW ESITEIbHOCTH, B TOM YKCIIE B YACTH:

1) rpa:xIaHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WiI€HAa POCCUIICKOrO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOMNOPSIAKA;



TOTOBHOCTH K COBMECTHOM TBOPUYECKON JAESITEIBbHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YUYEOHBIX M MO3HABATEIbHBIX 3a]1a4, BBHIMNOJIHEHHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSACHATH €€,

YMEHUE YUUTHIBATH B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COI[MATILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBbIX, TO3HABaTEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB TMPU OOCYXKJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTD POCCUHCKOU IPa)XXIaHCKON UJICHTUYHOCTH,
MaTpuoTU3Ma, YBaXKEHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH IMEpen
Ponunoi, ropmoctu 3a cBoW Kpad, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
IPOILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHHUE K MPUPOJIHOMY HACJICAMIO U MTaMsITHUKAM MPUPOJIbI,
JNOCTHXEHUsIM Poccuu B Hayke, UICKYCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMWBATh BKJAJ POCCHICKUX YUYEHBIX B CTAaHOBJICHHUE W
pa3BUTHE OWOJOTUH, TOHMMAaHUS 3HAYEHUs OWOJIOTMM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTRA;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy’)K€HHIO M 3amurte (OtedecTsa,
OTBETCTBEHHOCThH 3a €r0 Cyab0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HaHME JIyXOBHBIX LIEHHOCTEN POCCUMCKOIr0 HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOIO MMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOT'O BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHUH;

NOHUMAHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUSA JKUBOM NPUPOBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOXKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMJICHHE
IPOSIBISATH KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢u3nyeckoro Bocnutanusi, GOpMHPOBAHMS KYJIbTYPbl 310POBbSI U
3MOLMOHAJIBLHOIO 0JIArONOJIYyYHs:

MOHMMAHUE W peaju3anus 370pOBOTO U 0Oe3omacHoro oOpas3a >KU3HH
(3mopoBOE€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUJI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHA M OTIbIXa, peryjsipHas ¢usndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHE 1EHHOCTH MPAaBUJI HWHIUMBUAYAIBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUI U HENPUATHUS BPEIHBIX MPUBBIUEK (YNOTpeOneHuUs
aJIKOr0Jisl, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYY, OCO3HAHHUE IIECHHOCTH MacTepCTBa, TPYAOJII00UE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKONM W COLMAJIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEILHO
BBIMIOJIHATh TAKyIO JEATEIbHOCTD;

HMHTEpeC K pa3iMuHbIM cepam mpodecCHoHaTbHON AeATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccud H  Pean30BbIBATH
COOCTBEHHBIC KU3HECHHbIC TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CcaMOOOpa30BaHUIO Ha
NPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYECKOTr0 BOCIIUTAHUSA:

HKOJIOTHYECKH I[€JIeCO00pa3HOE OTHOIICHHE K TPUPOJIC KaK HCTOYHHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CyIlIECTBOBAHHS;

MOBBIIIIEHWE YPOBHS HKOJOTUYECKOM KyJIbTYpbl: MPUOOPETEHHE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB H OLEHKM WX BO3MOXHBIX TOCJIEACTBUN ISt
OKPYIKarOIIEH CPEbI;

OCO3HAaHHME TJI00aJBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M MyTed HuX
pelieHus;

CHOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHHWST W YMEHHUS TIPU PEIICHUH TMpoOJieM, CBSI3aHHBIX C PAIMOHAJIHHBIM
NPUPOAOIIONIB30BaHUEM  (COONIIOICHHE  MpaBWJI  TOBEIEHUA B MPUPOJIE,
HalpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JICMCTBUM, NPUHOCAIIMX BpEd  OKPYKarOIIEH
NPUPOAHON Ccpejie, YMEHHE MPOrHO3UPOBATh HEOJIArOMPUSTHBIE KOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIIATh UX;



HaJIM4YHME PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa JEeSATENbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOU
MIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN NEATEIbHOCTH IKOJIOTHYECKOM
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JIMAJore
KyJIbTYp, CIOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHKUE SI3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpEICTBA
B3aMMOJICUCTBUS MEX/Y JIIOAbMU U O3HAHUS MUPA;

MOHMMaHWe crnenuduKd OWOJIOTMM KaK HayKd, OCO3HaHHS €€ poJih B
(GOpMUPOBAHUN PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpPEICTaBICHUs 00 OKpyXarolleM MHpE Kak O €JUHCTBE MPUPOJbl, YEIOBEKA U
oOlIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NIpodsieM
COXpaHEHUs TPUPOJHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOM LMBHIN3ALIUU:
o0ecrieueHnss HOBOT'O YpPOBHSI pa3BUTHS MEIULIMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEelIaTh pPECypCHblE  MPOOJIEMBbl  Pa3BUTHS
YeJIOBEYECTBA, TOMCKA MyTEeH BBIX0Ja U3 INI00ANBHBIX IKOJIOTMYECKUX MPOOIeM U
o0ecrieyeHusi  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  pallMOHAJIbHOMY
UCMOJIb30BAaHUIO HPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OWOJOTMYECKUX 3HAHMM B LEJAX
NOBBIIICHUSI O0IIEeH KyJbTypbl, €CTECTBEHHO-Hay4HOM TPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW I'PaMOTHOCTH oOydaroumuxcs, GopMUupyeMoit
MIpU U3y4YEeHUH OMOJIOTHH;

MMOHUMAHUE CYITHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YyEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4aeMble 3HAaHUSA JUIsl aHaIW3a M
OOBSICHEHMSI SIBICHUM OKpPYXKArOIIEro MUpa U MPOUCXOASIINX B HEM M3MEHEHU,
yMEHHUE JefaTh OOOCHOBAHHBIE 3aKJIIOUEHHS HAa OCHOBE HAay4yHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 MOJYUYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIBb30BaTh OMOJIOTMYECKUE 3HAHUA IS
peleHus npoOyieM B PeasIbHbIX )KU3HEHHBIX CUTYALMSX;

OCO3HAHHWE LIEHHOCTU HAYYHOM JeATEIbHOCTH, TOTOBHOCTbH OCYIIECTBIISAThH
MIPOEKTHYIO U MCCIIEOBATENbCKYIO AESTENbHOCTh HHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUIO, K AaKTHBHOMY IOJYYEHHUIO HOBBIX 3HaHMM 1O OHOJIOTHU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAayYHbIE MOHATHUS, OTpaKArOUIUe
IIEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa H CHeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIHs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHbI (aKkT, NPUHUUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCIIeIOBaHUE,  HAONIOJICHWE, UW3MEpPEHHe, OJKCIepUMEHT U  JApyTue);
YHUBEpCaJIbHbIC YyueOHbIC JeWcTBUS (MO3HABATENbHBIE, KOMMYHUKATHUBHBIC,

peryJISTUBHBIE), o0ecrieurBaIoIINe dhopmupoBaHue (GYHKIIMOHATBHOM
IPaMOTHOCTH ¥  COITMAIBHONW KOMICTCHIIMM OOYYaromuxcs; CIOCOOHOCTH
oOyuaronmxcs WCITIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYCCKUE 3HAHUS W  YHUBEPCAIbHBIC YyueOHbIE JCHCTBHS B
MO3HABATEJILHON U COLIMATILHOU MPAKTHUKE.

B pesynbrate wu3yueHus OHOJIOTMM Ha YpOBHE CpPEIHEro OOIIero
oOpazoBanus y oOywatomerocs OyayT cGhOpPMHpPOBAHBI TO3HABATEILHBIC
YHUBEpPCAIbHBIC YUeOHbIE JCHCTBHSA, KOMMYHHKATUBHBIC YHUBEPCAIbHbBIC YICOHBIC
JICUCTBUS, PETYJIATUBHBIC YyHUBEpPCAJbHbIC Y4yeOHBbIE JEHCTBHS, COBMECTHAas
eI TSIIEHOCTD.

MeranpenMeTHbie pe3ysibTaTbl OCBOCHHS MPOTPAMMbI CpPEIHETO OOIIEero
00pa3oBaHus TOHKHBI OTPAXkKaTh:

Osjaaaenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH NMO3HABATEJIbLHBIMH
JeHCTBUSIMM:

1) 6a3oBbI€e JIOTHYECKHE 1eHCTBHUS:

CaMOCTOSITeTbHO  (OopMynIMpoOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananmza, cMHTE3a, CpaBHEHHUS, KiIacCUPUKAIIKN, 0000IIEHNS), PACKPHIBATH CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATH MX XapaKTEepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMHM TIOHATHUSMH);

OMpEeNeNATh LeMU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTH PE3YIIbTAThI ACSTEIBHOCTU C TOCTABICHHBIMHU LICJISIMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHE TIOHATHUS JJIs1 0OBSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU TIPUPOJBI;

CTPOUTH JIOTMUECKUE PaCCyXJeHUS (MHAYKTUBHbBIC, JEIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMUS B PACCMATPUBAEMBIX
SIBIICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

PUMEHSTh CXEMHO-MO/ICILHBIC cpeacTBa INIE: MPE/ICTaBICHUS
CYIIECTBEHHBIX CBSI3€Ml U OTHOIICHHI B M3ydaeMbIX OMOJOTMUECKUX OOBEKTaX, a



TAKK€  NPOTUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUTAH PEIICHUS NPOoOJIeMbl C YYETOM aHaIM3a MMEOUIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LeJIIM, OLIEHUBATh PUCKH MOCIIEICTBUHN AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH paboTy B  YCJIOBHSX  peajbHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 0a3oBbIe HCCIe0BATEIbCKHE TeHCTBHS:

BJIQJIETh HABBIKAMH Y4E€OHO-UCCIEA0BATEIbCKOM U TPOEKTHOU J1€ATETbHOCTH,
HaBBIKAMM  pa3peuieHust MpoOJieM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IOMCKY METOA0B PELIEHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHIO
pa3IMYHBbIX METOJIOB O3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIE BUJbl JESITEIBHOCTH M0 IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpETAlHH, MNPEeoOpa3OBaHUI0 MU NPUMEHEHHIO B YUYEOHBIX
CUTYalUsAX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(GopMHpPOBAaTh HAYUHBIM TUI MBILIUIEHUS, BIaJI€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METO/IAMU;

CTaBUTh M (HOpPMYJIUpOBaThb COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOU
JESATENBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh I[IPUYMHHO-CJIEJICTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3y €€ pEeIlIeHUs, HaXOJUTh APTYMEHTHl Jis JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJIYYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKU OLIEHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

OCYLIECTBJIATh LIEJICHANPABICHHBIA MOUCK IEPEHOCAa CPEACTB M CIOCOOOB
JeMCTBUSI B IPOPECCUOHAIBHYIO CPELLY;

YMETh TMEPEHOCUTh 3HAHUS B IO3HABATENbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEJIEATEIbHOCTH;

YMETbh MHTEIPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE WJIEHU, MPEAJaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIleHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOIMYCKAIOIINE aJbTePHATUBHBIE PELICHUSI.

3) paGora ¢ uHpopManHe:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(OpMaluu (TekcTte yueOHOoro
nocoOus, Hay4yHO-NONYJSAPHOW JUTepaType, OHOJIOIMYECKUX CJIOBapsiX M
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JOaHHbIX, B VHTepHeTe), aHanu3upoBaTh



HH()OPMAITUIO PA3TMYHBIX BUIOB U (OPM MPEICTABICHUS, KPUTHIECKU OIIEHUBATH
e€ JI0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GhOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE U
otbope Ouosornueckoi uHpoOpMalnu, HEOOXOAUMOM ISl BHIMOJIHEHUSI YYEOHBIX
3azay;

NpUOOpeTaTh OMBIT MCIOJIb30BaHUS HMHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJbTYPY aKTHBHOTO HCITOJIB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTUMANIbHYIO  GOpMYy  MPEACTABICHUS
Oounosiornyeckor uHGpopmaruu (Cxembl, rpaduKy, IuarpaMMbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

WCIIOJI30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeACTBAa Npu paboTe C
Ononornyeckor HWHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYEeCKUe 3HaKW W CUMBOJBI, (HOpPMYJIbl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIIAJICTh ~ HAaBBIKAMH  pAacloO3HaBaHUS W 3aUTHl  WH)OpMaIuw,
UH(GOPMAIIMOHHON 0€301aCHOCTH TUYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

1) oO1enme:

OCYIIECTBIATH KOMMYHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHUHU 1O CYIIECTBY OOCYyXIaeMoW Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCHUTEIHHO BBIMOJHEHUS IPEAJIaracMoiu
3a/lay, YYUTHIBATh UHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHHUKOB
JIMaJIora Uik JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHUs, I[OHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, IMPEINOCHIIOK BO3HUKHOBEHHUS KOH(DJIMKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(IUKTHI K BECTH IIEPETOBOPHI;

BIIAJICTh PA3JIUYHBIMU CIIOCOOAMH OOIEHUS W B3aWMOJICHCTBHSI, TTIOHUMATh
HaMEPEeHUs JIPYTUX JIOJEH, MPOSIBISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popMme HopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas AesITeJIbHOCTD:

MMOHUMATh M HMCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBUIYaIbHOM
paboTHI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN yIeOHOM 3a1a4H;

BbIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX NEHCTBUN C Y4YETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)/I0T0 WieHa KOJIJICKTHBA,;



IPUHUMATh LEJA  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPJAMHUPOBATh JEUCTBUSL MO €€ JOCTUKEHUIO: COCTaBIIATH IUIaH JCHCTBHIA,
pacnpenensaTh poiad € YYETOM MHEHMM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJA@ W KAXKIOTO YYaCTHHKA KOMaHAbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHUBaTh HJIEW C TO3ULUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE ITOBEJEHUE B PA3IMYHBIX
CUTYAIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATHBHBIM.

OByaieHHe YHMBEPCAJbHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:

1) camoopranuszaums:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpoOJNeM M HX
pEIIeHUS B )KU3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOIICHHUIO K KMBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH MMO3HABATENIBHYIO JI€ATEIIBHOCTD, BBISIBISATH
npoOJIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/lauyu B 00pa3oBaTEIbHON
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIBHO ~ COCTaBJISITh IUIAH pELIEHUs NOpobiieMbl C  Y4ETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTEHU;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM;

pacIIMpATh paMKH YYEOHOI0 MpeaMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

COoCOOCTBOBaTh (OPMHPOBAHUIO W TMPOSBICHUIO LIMPOKOW JPYyAUIMU B
pa3HBIX O00JIACTAX 3HAHWM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyallMsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJIeTh  HABBIKAMM  TIO3HABATEJIbHOM  peQuieKCMW Kak  OCO3HaHHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TPOLECCOB, HMX pE3yJbTaTOB H
OCHOBAHM, MCIOJB30BaTh MPUEMBI pe(IEKCUU JUIsl OLIEHKHU CHUTyalud, BbIOOpa
BEPHOT'O PELLIEHUS;

yMETh OLICHMBATh PUCKH W CBOEBPEMEHHO NPHUHUMATh PEIICHUS MO HX
CHUKEHMUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IIPU AaHAIM3E PE3YJIbTAaTOB
NESATENBHOCTH;

3) npuHsATHE ce0s U APYTUX:

MIPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IIPU AaHAIU3€ pPE3YJIbTAaTOB
NESATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble peE3ynbTaTbl OCBOCHHS COJEPKaHMUS Y4YEOHOro MpeameTa
«buonorusiy Ha yrayOJnEéHHOM YpOBHE OPHEHTHPOBAHbI Ha OOEcCIedeHHe
npodunabHOro  oOyuyeHust  oOywarouuxcs  Ouonmornu. OHM  BKIIIOYAIOT:
cnerupuyeckue s OMOJIOTUM HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETALMHN U MPeoOpa3oBaHUIO0 3HAHWM, BUIBI ACSATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUEOHBIX, a TAKXKE B
pEaANbHBIX XU3HEHHBIX cuTyauusx. [IpeamerHbie pe3ysbTaThl MPEICTABICHBI IO
rojiaM U3y4eHUs.

[IpeameTHBIe pe3yNbTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHWU €CTECTBCHHO-HAYYHOW KApTUHBI MUpA, B
NO3HAHUW  3aKOHOB TPHUPOABI W  PEHICHUH MpoOJieM  palroOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTUH;

BJIQJICHUE CHUCTEMOM OWOJOTMYECKMX 3HAaHHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIArarome OUOJIOTHYECKUE TEPMHUHBI U TOHATUS (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPEryJsIus, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(knerounas teopus T. lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacieAcTBeHHocTH T. Moprana), ydyenus (H. WM. BaBwimoBa — o 1meHTpax
MHOrooOpa3usi ¥ TMPOUCXOXKJACHUS  KYyJIbTYpPHBIX  pAacTeHUM),  3aKOHBI
(eamHOOOpa3Ksi MOTOMKOB IEPBOr0 MOKOJICHUS, PACIICIUICHUS, YUCTOTHI T'aMeT,
HE3aBUCUMOrO HacienoBaHuss [. Menzaens, TOMOJIOTUYECKUX PSAIOB B
HACJIECTBEHHON M3MEHYMBOCTH H. . Bagsumoga), MIPUHIIHTIBI
(KOMILJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJIAMU HAYYHOTO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHHUE,
HaOJI0/IeHHUE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK NMPOKAPUOT U
AYKApHOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX M YEIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHU#, >XUBOTHBIX, UYEJIOBEKAa, TMPOIECCOB KU3HEIEATEIHHOCTH,
MNPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX U YEJIOBEKa, OMOJIOTMUYECKUX
IpOLIECCOB: 0OMeHa BEIIeCTB (METad0JIM3M), MPEBpAIeHUs] YHEPTUU, OPOKEHHUS,
aBTOTPO(HOIO U reTepoTpoPHOro TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHUS,  HWHIUBUAYaJIbHOIO  pa3BUTHS  opraHu3ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OpraHOWJAMHU KIETKA M HX
GYHKIUSMHU, CTPOEHHEM KJIETOK pa3HBIX TKaHeW W uX (QYHKUUAMH, MEXKITY
OpraHaMd U CHCTEMaM{ OpraHOB y pAacTeHMi, >KMBOTHBIX M YEJIOBEKa U UX
GYyHKIMUSIMHE, MEXIY CHUCTEMaMU OpPraHOB M WX (PYHKIUSMHU, MEXIY STaraMu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIMKJIOB OPTraHU3MOB,
TanaMu 3MOpPUOHAIBHOTO Pa3BUTHS, F'€HOTUNOM U (HEHOTUIIOM, (PEHOTHUIIOM U
(dakTopamu cpesibl OOUTaHUS;

YMEHUE BBISIBISITH OTJIMYUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHUM, )KUBOTHBIX U YEJIOBEKa,

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JUIS JOKa3aTelbCTBA POJACTBA OPraHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYIIII;

yMEHHE peraTh OMOIIOTUYECKUE 3a]]a4H, BBISBISATH TPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIEyEMbIMU OMOIOTMYECKUMU MIPOIIECCAaMH U SBIICHUSIMU, I€TaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHHU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINONHATh JA0OPATOPHBIE U NPAKTHUYECKHUE PabOTHI, COONIIOAATH
MpaBuiia py padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaThb TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GopMyIupys Lejdb HCCIEJOBAHMS, AaHAJIU3UPOBATH IOJYYECHHBIE
pEe3ynbTaThl U JAeNIaTh BHIBObL;

YMEHHE Y4YacTBOBaTh B y4YEOHO-HMCCIIEIOBATEIILCKON paboTe Mo OMOJIOrHuw,
HKOJIOTUM U MEJUIIMHE, MPOBOJUMON Ha 0a3e IMIKOJbHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TPEACTAaBIATH  MOJYYEHHBbIE  pe3ysbTaThl HA  YYEHHUECKUX

KOH(EepeHITUSX;
YMEHHE OIICHWBATh OJTUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEIOBAaHUN B
obmacth  OWONOTMM W MEIWIHMHBI  (KJIOHUPOBAaHWUE,  HMCKYCCTBEHHOE

OIUTOJIOTBOPEHHUE, HAMPABIEHHOE M3MEHEHHE T€HOMa M CO3J[aHWE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oymymieidl mpodeccrnoHaabHOM
JESTENBHOCTA B 00JIaCTH OWOJIOTMH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SCTBa, MUILIEBON MPOMBIIIJIEHHOCTH, YTayOasTh MO3HABATEIbHBIN
MHTEPEC, HAIIPaBJICHHBIM HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH MPOPECCUu U
OpOJODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpPraHM3alMsIX CpPETHEro
po(decCHOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

[IpeameTHbIe pe3yNIbTaThl OCBOEHUs yueOHOro npeamera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJH OHWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOM
KapTUHbl MHpA, B IO3HAHWU 3aKOHOB NPHUPOJABI M PEIICHUH HKOJIOTHYECKUX
npoOJeM 4YeloBEeYecTBa, a TakKe€ B PEHIEHWH BONPOCOB PalMOHAIBHOTO
MPUPOIOTIOIB30BaHUS, U B (HOPMUPOBAHUM LIEHHOCTHOI'O OTHOUIEHMS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJAJE€ POCCUMCKUX U 3apyOECKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OUOJIOTUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAHUM, KOTOpas BKIKOYAET
ONpeAeNeHUs] U TOHMMAaHHE CYUIHOCTH OCHOBOIIOJIAralolMX OHOJIOTHUYECKUX
TEPMUHOB W TOHATHM (BHUI, 3KOCHUCTeMa, Ouocdepa), OHOIOTMUYECKUE TEOPUHU
(aBommononHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs IBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 myTsX W HampaBJIeHUsX 3Bosonuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus k. Xapau u B. BaiinOGepra,
3apoabiiieBoro cxoacrea K. M. bopa), npaBuna (Munumyma FO. JluOuxa,
HKOJIOTHYECKON MHpaMuJIbl 3HEpPruM), rumnoressl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHHE  BJaJeTh  OCHOBHBIMH  METOAAMHM  HAYYHOTO  IO3HAHMS,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX HCCIIEIOBAHUSAX YKUBBIX 00BEKTOB M 3KOCHCTEM
(omucanue, u3MepeHue, HaOMIoJeHHe, HPKCIEPUMEHT), CIIOCOOaMH BBISBJICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHE BBIIEISATh CYLIECTBEHHbIE MpPHU3HAKU: BHJIOB, OMOI€OLEHO30B,
HKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOLIETO, IBIXKYIIETO MU Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIIONaTPUYECKOro U CUMITIaTPUYECKOTO
BUJ1I000pa30BaHus, BIUSHUS JABMXKYLIUX CHJI 3BOJIOLMU HA T€HO(OH] MOIYISLIUH,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHUsl, YepeloBaHus HalpaBiIeHUI
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXIY MPOIECCAaMU 3BOJIOLUH,
IBUKYIIMMH CUJIAMU aHTPOIIOT€HE3a, KOMIIOHEHTAMM Pa3JIMYHBIX JKOCUCTEM M
MPUCTIOCOOTICHUSIMA K HUM OpTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENbHBIE  TPU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHUJIOB K cpelie OOMTaHMs, a0MOTHYECKUX M OMOTHYECKUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€ll  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOTEHHBIX U3MEHEHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHMOJIOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIUKY JUIsl TOKA3aTENIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpeibl OOUTaHUs, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOIUMOCTH COXPAaHEHHs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

yMEHHE peraTh OMOIIOTUYECKUE 33aJa4H, BBISBISTH TPUUYUHHO-CIIEICTBEHHBIC
CBSI3U MEXIY UCCIIEyEeMbIMU OUOJIOrMYECKUMU MTPOLIECCaMU U SIBJICHUSIMU, JI€TaTh
BBIBOJIBI ¥ TIPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M NPAKTUYECKUE PalOThI, COONIOAATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraThb TUIIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMYIUpPYs IeJb KCCIEIOBaHUS, aHATU3UPOBATH IOIYUYEHHBIE
pe3yJIbTaThl U JACNaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B Y4YEOHO-HMCCIIEIOBATENILCKON paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOLIECTB, U
nyOJUYHO  TPEJCTaBIATh  IOJYyYEHHbIE  pe3yjibTaThl HAa  YYCHHUYECKHUX
KOH(epeHUusx;

YMEHHE OLIEHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOXKICHUH KU3HHU, YETOBEKa
U 4YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUIX U CIOCO0ax MpeIoTBPAILECHUS
r1o00aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIM BbIOOp Oynaymieil mpodeccruoHaabHOM
AESITENFHOCTU B 00JIaCTH OMOJIOTHH, SKOJIOTHH, IPUPOAONOIb30BaHNS, MEIUIINHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AHCTBa, MHUIIEBOU
IIPOMBIIICHHOCTH, YTIyOJATh TO3HABATEIbHBIM WHTEpEC, HaIpaBJICHHBIM Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOIIEH mpodeccun ©  MPOJOJDKEHHUE
OMOJOrMYECKOro 00pa3oBaHUsl B OpPraHU3alUsaX CPEeIHEro MpOo(EecCHOHATBHOIO H
BBICIIIET0 00Opa30BaHUS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBO yacon
HaumenoBaHue pa3jieiioB u
Ne i/m

TeM NPOrpaMmbl Bcero

1 buomnorus xak Hayka 1

) JKuBnIle ccTeMBI 1 X )
U3y4YCHHUE

3 buosorns kiaeTku 2

4 XuMuyecKasi OpraHu3arus 10
KJIETKH

5 Crpoenue U QyHKIIUH KICTKH 8

6 OOMEH BELIECTB U 9
MIPEBPAIICHUE YHEPTHUH B KIIETKE

7 Hacnencreennas undopmanus 9
U pean3anus e€ B KIETKE

8 JKU3HEHHBIN IUKIT KIETKA 6

9 Crpoenue u GpyHKIUH 17
OpraHU3MOB

10 Pa3zMHOkeHME U pa3BUTHE g
OpraHU3MOB
I'eneruka — Hayka o

11 HacJIeACTBCHHOCTHU U 2
W3MEHYMBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH 10
HAacJIeACTBEHHOCTH

13 3aKOHOMEPHOCTH 6
M3MEHYUBOCTU

14 I'eneTuka yenoBeka 3

15 Cenexuusi OpraHu3MoOB 4

16 buorexHonorus u 4

KoHTposbHbI
e padoThI

IMpakTn4yeckn
e padoThI

0.5

0.5

1.5

1.5

0.5

0.5

DJIEKTPOHHBbIE
(uu¢posbIe)
o0pa3oBaTe/ibHbIE
Decvnehl



CHUHTETHYECKasi OMOJIOTUs
17 Pe3epBHOE BpeMms
OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME

13



11 KIIACC

Ne i/

10

11
12

HaumenoBanue pa3jieiioB u
TeM MPOrpaMMbl

3apoxaCHUE U pa3BUTHE
3BOJIIOLMOHHBIX MPEACTABICHUI
B OHOJIOTHH

Mukpo3BoOIIOLHS U €€
pe3yiabTaTh

MakposBosronus 1 e€
pe3yNbTaThl

[IpoucxoxaeHue u pa3BuTue
JKU3HH Ha 3emMIie
[IpoucxoxneHue yeaoBeka —
AHTPOIIOTeHE3

DKOJIOTHsI — HayKa 0
B3aUMOOTHOIICHUSIX
OpraHU3MOB U
HaJOpPraHU3MEHHBIX CUCTEM C
OKpY>Karollen cpenou
OpranusMmsl 1 cpeia 0OUTaHUS
DKOJIOTHS BUJOB U MOIYJISIIIUI
DKOJIOTHUs COOOIIECTB.
DKOJIOTHYECKUE CUCTEMBI
buocdepa — rmobanpHas
’KOCUCTEMA

UYenoBek 1 OKpyx)arouas cpeaa
PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaunuyecTBO 4acoB

Bcero

14

15

10

KoHTposbHbI
e padoThI

IMpakTn4yeckn
e padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIEKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTe/ibHbIE
DecvDCehl



IHOYPOYHOE IIJTAHUPOBAHHUE

10 KIIACC

Ne

o/ Tema ypoka

buonorus kak KoMIIJIeKCHasI
HayKa U KaK 4aCTb

COBPEMEHHOTO O0IIIECTBA
JKuBrIe cCUCTEMBI U UX

CBOMCTBA
YpoBHeBas opranuszanus

KHUBBIX CUCTEM
Hcropus oTKpbITHS U

HU3YUCHUA KIICTKH.

Kiterounas reopus
Meto1bl MONEKYISAPHON U

KJIETOYHOH OMOJIOTHH.
ITpaktuueckas pabora
«M3yyenne MeTonoB
KJIETOYHOM OHoi0run
(xpomatorpadus,
anekTpodopes,
muddepeHunanbHoe
HEHTPU(YTUpPOBaHUE,
ITLIP)»

XHWMHUYECKHUM COCTaB

KIIETKH
MuHepanbHbI€ BEIECTBA

KJIETKH, UX OMOJIOTHYECKast

KoaudecTBO 4acoB

Bcero

KoHTpobHBI
e padoThI

IIpakTHYeckHn
e padoThI

0.5

Jlara
U3Y4YeHH
1

DJIEeKTPOHHbIE
uu@posbIie
o0pa3oBaTe/ibHbI
e pecypchbl



10

11

12

13

14

15
16

poJIb
Opranuyeckue BelecTBa

KJIETKU — OEIKH.
JlaGopaTopHnas pabota
«Ob6HapyxeHne 0eIKoB ¢
MOMOIIbI0 KaYeCTBEHHBIX
peaxkuui»

CaoiicTBa, Ki1accupukanus

U QYHKIIUHN OEJIKOB
OpraHuyeckre BelecTBa

KJIETKH — YTJIEBOJBI
Opranuyeckue BelecTBa

KJIICTKHW — JIUITUABI
HYKJ'IGI/IHOBBIG KHCJIOTHI.

JAHK u PHK.
JlaGoparophas pabota
«Hccnenosanue
HYKJIEMHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KIIETOK

Pa3JIMYHBIX OPraHU3MOB»
Crtpoenue u GyHKITUN

AT®. ipyrue
Hykieo3uaTpudochars
(HT®)
CexBenupoBanue JIHK.
MeToapl TEHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKH

Metoabl CTPYKTYpHOU
ouonoruu

Tumel K1ETOK.

0.5

0.5



17

18

19

20

21
22

23

[TpokapuoTnueckas KieTKa
Crtpoenue

JYKapUOTHYECKOM KIIETKH.
[TpakTuueckas pabota 1
«3yyeHune cBOMCTB

KJIETOYHOW MeMOpaHbI»
IloBepxHOCTHBIN anmapar

KIJIIETKHN
OnHomeMOpaHHbIE

OpPraHOUbI KIETKH.
[TpakTuueckas pabora
«V3yuenune IBUKEHUS
IIUTOIJIA3MBI B

PaCTUTENbHBIX KIETKAX»
[TonyaBTOHOMHBIE

OpTaHOUIbI KICTKH:
MUTOXOHJIPHH, TUTACTH/IBI.
JlaGopaTopnas pabota
«Hccnenosanue
TUIa3MOJIN3a U
JeTIa3MOJIH3a B

PaCTUTENbHBIX KIETKAX»
HememOpanHubie opranou bt

KIIETKU
Crtpoenue u pyHKITUH sapa 1
CpaBHHTENBHAS

XapaKTePUCTHKA KJIETOK
sykapuort. JlabopaTopHas
pabora «3ydyeHue
CTPOCHUS KIIETOK
Pa3INYHBIX OPTaHU3MOBY

0.5

0.5

0.5

0.5



24

25

26

27
28

29

30

AccuMuAIAINI U
JTUCCUMUJISIUSL — JIBE
CTOPOHBI METAa00IN3MA.
Tunbel oOMeHa BEIEeCTB.
JlaboparopHas pabota
«3yuenue
KaTaJIUTUYECKOM
aKTUBHOCTU (pepMeHTOB (Ha
MpUMepe aMuIa3bl WK

KaTaJasbl)»
DepMeHTaTUBHBIN XapaKTep

peakuuii KJIeTOYHOrO
MeTabosn3Ma.
JlaGoparophas pabota
«M3yuenue
(bepMEeHTaTUBHOTO
pacIieryieHus ePOKCHIa
BOJIOPOJIa B PACTUTEIIBHBIX

N ) KUBOTHBIX KJIECTKaX»
BeJIKI/I-aKTI/IBaTOpBI n

OCIIKU-UHTHOUTOPBI
ABTOTpO(HBIN THIT 0OMEHa

BEIIECTB
dorocunres
XeMOCHHTE3.

JlaboparopHast paboTa
«CpaBHeHHE MpoLEeccoB
dboTocuHTE3a U

XEMOCHHTE3a
AHa3poOHBIE OPraHU3MBI.

Bunst 6poxenus.

0.5

0.5



31

32

33

34
35

36

37

38

39

40

JlaGoparophas pabota
«CpaBHEHHE IPOLIECCOB

OpOKEHUS U JTBIXaHUSDY
AdpoOHbIE OPraHU3MBI.

OTansl SHEPIreTUUCCKOT' O

oOMeHa
OHeprus MeMOpPaHHOTO

IpaJleHTa IPOTOHOB.
Cunre3 AT®: pabota

npoToHHON AT®-cHUHTAa3bI
Peakuu maTpudHOro
CHHTE3a

Tpanckpunuusa —
Marpuunblii cuHTe3 PHK
Tpancnsauus u e€ srarbl
Konunposanue

AMHUHOKHUCIOT. Posib
pruboCcoM B OMOCHHTE3E

Oenka
Opranuzaius reHoma y

MIPOKAPHUOT U FYKAPHUOT
MonekynspHbie

MEXaHHU3MBI HKCTIPECCUH
T'€HOB y DYKapuoT

Bupycsl — BHEKIIETOUYHbIE
(OpMBI JKU3HU U
o0MraTHbIC apa3UThI.
ITpakTrueckas padbora
«Co3nanne Moaenu

BUpPYCa»
Bupycuble 3a001eBaHMs

0.5



41

42
43

44

45

46

47

48

49

50

YCJI0BCKa, )KUBOTHEIX,

pacTeHuit
Hanorexnonoruu B

OMOJIOTMH U MEIUIINHE
Ku3HEeHHBIN UK KIETKU
Marpuunsiii cuate3 JJHK
XPpOMOCOMBI.

JlaboparopHast paboTa
«HM3ydeHne XxpoMocoM Ha
TOTOBBIX

MHKpOIpenapaTax»
Jlenenue KIeTKH — MUTO3
Tunsl knetok. Kaprokuues

U IIUTOKHUHE3.
JlaboparopHast paboTa
«Ha0Omronenne Mmurosa B
KJICTKaX KOHYMKAa KOPCUIKa
JyKa (Ha TOTOBBIX

MUKpoOIIpenaparax)»
Perynsuus >xn3HeHHOTO

OUKJIa KJICTOK
OpFaHI/IBM KaK €¢IMHOC

nenoe
Tkanu pacTeHun.

JlaboparopHast paboTa
«M3ydeHne TkaHen

pacTeHui
TkaHM )KUBOTHBIX U

yenoBeka. JlaboparopHast
pabota «M3ydyenue TkaHen
KUBOTHBIX»

0.5

0.5

0.5

0.5



51

52
53
54

55

56

57

58

59

60
61

62

63

64

65

66
67

Opranbl. Cuctembl
opraHoB. Jlaboparopnast
paborta «/3ydeHue opraHoB
[IBETKOBOTO PACTCHHUSI»
Omnopa Tena opraHu3MoB
JIBrKeHuEe OpraHu3MOB
[Iuranue opranu3mMoB
[TuTanue MO3BOHOYHBIX
JKHBOTHBIX.
[IuieBapuTenpHas cucrema
4esioBeKa

JIpIXxaHue OpraHu3MOB
JIpIxaHue Mo3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKA
Tpancrnopt BewecTB y
OpraHu3MOB

KpoBeHocHas cucrema
ITO3BOHOYHBIX )KUBOTHBIX U
YesioBeKa

Boinenenue y opranu3mMoB
3amuTa y OpraHu3MoB
NMmyHHas cucrema
4eJloBeKa

Pazapaxxumocts n
perymsius y OpraHu3MOB
I'ymopainibHast perynsuus u
SHJOKPUHHAS CUCTEMA
JKAUBOTHBIX U YEJIOBEKa
DopMbl pa3MHOKEHHUS
OpraHu3MOB

[TonoBoe pa3zMHOKEHUE
Meiios

0.5



68

69

70

71

72

73

74

I'amerorenes. O6pa3oBaHue
U pa3BUTHUE MOJOBBIX
kJeTok. JJabopaTopHas
pabora «M3yuenue
CTPOCHHS TIOJIOBBIX KIIETOK
Ha FOTOBBIX

MUKpOIIpenapaTax»
WuauBuyanbHOE pa3BUTHE

OpraHU3MOB — OHTOTEHE3
3akJiajika OpraHoB M TKaHEu

13 3apOJBIIIEBBIX JINCTKOB
Pocr u passurue

KUBOTHBIX. JlabopaTopHas
pabota «BblsiBiIeHHE
MPU3HAKOB CXOJICTBA
3apopblIel TO3BOHOYHBIX

KHUBOTHBIX»
Pasmuoxenue u Pa3BUTHC

pactenuii. JlabopatopHas
pabota «CTpoeHue OpraHoB
Pa3MHOKEHUS BBICIITHX

pacTeHun»
Uctopus ctaHoBIEHUS 1

pa3BUTHS TCHETUKH KaK
HayKH

OCHOBHBIE TIOHATHUS U
CHMBOJIbI TCHETHKH.
JlaGoparopHas pabota
«/Ipo3oduna kak 00BEKT
TCeHETUICCKUX
UCCIIEIOBAHUI

0.5

0.5

0.5

0.5



75

76

77

78

79

80

81

82
83

3aKOHOMEPHOCTH
HaCJIeIOBAaHHS ITPU3HAKOB.
MounorubpuaHoe
CKpEIIMBaHUE.
[IpakTnueckas padbora
"N3ydyeHue pe3ynbTaToB
MOHOTHOPHIHOTO
CKpPEIIMBAHUS Y

npo3o¢uier”
[{uronornyeckue OCHOBBI

MOHOTUOPHUIHOTO

CKpeLLUBaHUsA
AHaIM3upyouiee

ckpeuuBanue. Hemonxoe
JTOMUHHPOBAHNE
JuruOpuHoe
CKpEIINBaHUE.
[Tpaktuueckas pabora
«HM3yueHne pe3ynbTaToB
TUTUOPUTHOTO
CKpEIIMBAHUS Y
Ap030(UITB)
[{uTonornyeckne OCHOBBI
JTUTUOPUTHOTO
CKpEeLIMBaHUs
CueruieHHOE Hacle10BaHue
IPU3HAKOB
XpoMOCOMHast TEOpUs
HACJIE/ICTBEHHOCTH
I'eneTtuka nomna

['enoTun Kax 1ea0cTHas

0.5

0.5



84

85

86

87

88

89

90

cucreMa
['eneTnueckuii KOHTPOJIb

pa3BUTHS PACTEHUH, 1

KMBOTHBIX U Y€JIOBEKA
N3MeHYnBOCTH IPU3HAKOB.

Bunnl n3aMeHunBOCTH
MonudukannonHas

W3MEHYUBOCTE
BapuauuonHsslii psan u
BapHaIMOHHAs KPUBasl.
JlaboparopHast paboTa
«HccnenoBanue
3aKOHOMEPHOCTEMN
MOAU(UKAITMOHHON
M3MEHYHUBOCTH.
[Toctpoenue
BapHUAIMOHHOTO psija |

BapHaIlMOHHON KPUBOII»
I'enoTunuueckas

U3MEHYUBOCTD.
KomOuuaTuBHas

W3MEHYHUBOCTD
MyTauuoHnHas

U3MEHYHUBOCTb.
[TpakTuyeckas padora
«Mytanuu y 1po30QHisl
(Ha TOTOBBIX

MUKpOIIpenaparax)»
3aKOHOMEPHOCTH 1

MYTAI[MOHHOTO MpOIlecca.
OnureHeTuka u

0.5

0.5



91

92

93

94

95

96

97

98

SIIUTE€HOMUKA
I'eneTuka 4denoBexa.

[TpakTrueckas pabota
«CocTaBiieHrE U aHAIN3

POAOCIOBHON
MeToabl MEIUITUHCKON

T€HETUKU
3HaueHne MEIUIITHCKON

I'CHCTHUKU B
npeaOoTBpalliCHUN U
JICYCHUHU I'CHCTUYCCKUX

3a00JIEBAHUN YEI0BEKA
OCHOBHBIE TTOHATHSA

cenekuu. JlaboparopHas
pabota «3y4yeHue copToB
KYJIbTYPHBIX PACTCHUH U
opoJa AOMAaHUX

JKUBOTHBIX)
MeTtobl ceneKIMOHHON

pabotsl. JlabopaTtopHas

pabota «/3y4ueHrne METOI0B

CEJICKLIUU PACTCHUIN
JlocTrKEHHS CEeNeKIUU

pacTeHUui U )KUBOTHBIX.
[TpakTrueckas pabota

«IIpuBuBKa pacTeHUN»
CoxpaHeHue, u3yuyeHue u

HCIIOJIB30BaHUC

TCHETUYECKUX PECYPCOB
buorexHoorus kak Hayka

" O0Tpaciib IMpOU3BOACTBA.

0.5

0.5

0.5

0.5



99

100

101

102

[Tpaktuueckas pabora
«W3yuenune 0ObEKTOB

OMOTEXHOIIOT UM
OcCHOBHBIE HaNIpaBJICHUS

CUHTETUYECKON OMOIOTUN
XpOMOCOMHAs ¥ T€HHAas

WHXEHEPUS
MeaunmHckue

OHUOTEXHOJIOTUH
Pe3epBHbIii ypoK.

[ToBTOpenue, 0600IIEHNE,
cucTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

13.5



11 KIIACC

Ne
n/n

KoanuectBo yacon Hara DJIEKTPOHHBIE
KonTpoabhbl IIpakTnyecku HU3y4YeHH nupposbie

¢ padoThI ¢ padoThI | o0pa3oBaTe/IbHBI
e pecypchbl

Tema ypoka Beero

OBotonMoHHas Teopus Y.
[apBuHa

JBroKy1ume cuibl
3BOJIIOLMU BUOB 110 Y. 1
HapBuny

boprba 3a cymecTBoBanue,

€CTECTBEHHBIN U 1

UCKYCCTBEHHBIH 0TOOp
dopmMupoBaHue

CHUHTETUYECKON Teopun 1

OBOJJOINH
OTansl 3BOJIIOIUMOHHOTO

MpoIecca: MUKPOIBOIOLMS 1
¥ MaKpOIBOJIIOIIHS

[Tomymsanms —

AJIEMEHTAPHAS €JUHULIA 1

OBOJJIOINH
3aK0H I'€HETHYSCKOTO

paBHoBecus Jx. Xapau, B.
Baiin6epra. JIabopatopHas
pabota «BrisiBneHe
U3MEHYHBOCTH y 0cO0ei
OJTHOTO BUJA»
OnemeHTapHbIe (PaKTOPbI
3BOJIIOLIMH

D¢ ekt ocHoBaTens. 1



10

11

12

13

14

15

DddexT OyTHUIOYHOTO

TOpJIBIIIIKA
Murpauvu. U3onsamuumn

TIOMYJISIIIUIA:
reorpaduyeckas,

Ounosornyeckas
EctectBennsrit oroop —

HaNpaBJSAOLUN (paKkTop 1

9BOJIIOIIH
[TomoBoii oTOOp 1
[TpucnocobaeHHOCTD

OpPTraHU3MOB KaK pe3yJabTar
MHUKPOABOJFOIHH.
JlaGopaTopHas pabota 1
«3ydenne apoMmop§o30B u
UAMOAJaNTalui y
PACTeHHI 1 )KHBOTHBIX)
ITpumepsr
IPUCIIOCOOJIEHUH Y
OpPTaHHU3MOB:
Mop(hoIoTHYECKHE,
dusnoNornYecKue,
OHMOXHMMHYECKUE,
MIOBEJICHYECKHE.
JlabGopaTopHas pabota
«[IpucnocobieHust
OpPraHU3MOB U UX
OTHOCHUTEIIbHAS

11e51eCO00Pa3HOCTH»
Bun, ero kpurepuu u 1

cTpyKkTypa. JJabopaTopHas

0.5

0.5

0.5
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18

19

20

21

22

23

24

25

pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY
KPHUTEPHUIO»

CrpykTypa Buaa
Bunoo6pa3oBanue kak

pe3yJbTaT MUKPOIBOIIOIIUH
CBs13b MUKPOSBOJIOIHNH U

SMUAEMUOJIOTHH
Maxkpo3Bosronus.

[Taneonronoruueckue
METOAbI I/I3yT-IeHI/I$I

9BOJIIOLNH
Buoreorpaduueckue

METObI U3YUCHUSA

3BOJIIOIIUHN
DOMOpHOJIOTHYECKUE U

CpaBHHUTCIIbHO-
MOp(bOJ'IOFI/I‘lCCKI/Ie METOAbI

W3Y4YEHUS IBOITIOLNN
MonexkyisapHo-

TeHETHYECKHE,
OUOXUMHUYECKUE U
MATEMATUUYECKHUE METOIbI

M3YYCHUS IBOJTIOLIUN
OO61re 3aKOHOMEPHOCTH

3BOJIIOLAN
AJlaniTMBHAS panAaLAs.

HepaBHOMEpHOCTH TEMIIOB

9BOJJOINH
HaquHe TUIIOTC3bI

IMPOUCXOKACHUS )KU3HU Ha



26

27

28

29

30
31

32

33

34

3emie
[onayunsie

MMpCACTAaBJICHHUA O

3apPOXKICHUH KU3HU
OCHOBHBIE dTaIbI

HEOPraHUYECKOU

9BOJIIOIIMH
I'nnore3sl 3apOXKACHUA

JKU3HU
Hcrtopus 3emiiu 1 MeTOABI

€€ U3y4eHHUs.
JlabGopaTopHas pabota
«3ydenue u onncanue
HCKOTIaeMbIX OCTaTKOB

JIPEBHUX OPraHU3MOB»
Hauanbnbie 3ransl

OPraHUYeCKOM 3BOJIIOLUU
OBOJIIOLMS SYKAPUOT
OCHOBHBIE 3Tarbl

9BOJIIOLIMM PAaCTUTEIBHOIO
mupa. [Ipaktuaeckas
pabota «3yueHune
0COOEHHOCTEN CTPOEHUs

pacTeHU# pa3HbIX OTAEIIOBY
OcHOBHBIE 3Tamnbl

SBOJIIOLIUY KUBOTHOTO
MHpa

OBOJIOIUS )KUBOTHBIX.
[IpakTuueckas pabora
«M3ydenune ocobeHHOCTEH
CTPOCHHS TO3BOHOYHBIX

0.5

0.5

0.5



35

36

37

38

39

40

41

42

43

44

SKABOTHBIX»
PaszButue xu3Hu Ha 3emMiie

II0 ’paM U NepuojiamMm
MaccoBble BBIMUPAHUS —

OKOJIOT'MYCCKUEC KPUBUCHL

IPOILLIOro
CoBpeMeHHbII

9KOJIOTHYECKUM Kpusuc,

€ro 0COOEHHOCTH
CoBpeMeHHas cuctema

OpPraHUYECKOTO MPOIILIOTO
OCHOBHEBIE

CUCTCMATUYCCKUC I'PYIIIBL

OpPraHUu3MOB
AHTpOMoJIorus — Hayka o

YEIJIOBEKE
Passutue npencrasienuii o

MIPOUCXO0K/ICHUH YEIOBEKA
Mecto uenoBeka B cucreme

OpPraHUYECKOTO MUpA.
JlabGopaTopHas pabota
«3ydenne ocoOeHHOCTEH
CTPOCHHSI CKeJleTa
YeloBeKa, CBA3aHHBIX C

IPSIMOXOXKICHUEM»
JBrKy1ye CHbl

AHTPOTIOTCHE3a
CoOTHOILIEHHUE

OMOJIOTUYECKUX U
COLIMANIBHBIX (haKTOPOB B
aHTpOIIOreHe3e

0.5
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47

48

49

50

51

52
53

54

55

OCHOBHBIE CTaIUU

aHTpPOIIOTeHe3a
[TaneoreneTnka u

HajJeoreHOMHIKa
OBOIIOIUS COBPEMEHHOIO

YCI0BCKa
YenoBeueckue pachl.

[TpakTrueckas pabota
«3ydeHne 3K0I0rMueCcKuX

aJanTanyi JeJIoBeKay
MexIuCIUIIMHApHbIE

MCTOABI aHTPOIIOJIOT U
SapO)K,Z[CHI/IC " pa3sBUTHC

3KOJIOTHUHU
MeTtoanl 3K0I0run.

JlabGopaTopHas pabota
«3ydenne MeTo10B
9KOJIOTHYECKUX

HUCCIIEIOBAHUN
3HaueHne YKOJIOTMUYECKUX

3HAHUW JJIs YEJI0BEKa
Dkosoruueckue GpakTopsl
AOuoTtnueckue (HakTopsl.

CBeT Kak 3KOJIOTMYECKUI
daxrop. JlabopaTopHas
pabora «BrisBienue
MPUCTIOCOOJICHHIA
OpPTaHU3MOB K BIIHSTHUIO

CBETa»
AbuoTtnueckue (GpakTopsl.

Temmeparypa kax

0.5

0.5

0.5

0.5
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59
60

61

62

63

IKOJIOTHYECKUH (HaKTop.
JlabopaTopHas pabota
«BrisiBieHue
MIPUCTIOCOOJICHUIA
OpPTaHU3MOB K BIIHSIHUIO

TEMIIEPaTypPhD»
AbuoTtnueckue (GpakTopsl.

BraxxkHocTh Kak
IKOJIOTHYECKUH (HaKTop.
JlaboparopHas paboTa
«AHATOMHYCCKHUE

0COOEHHOCTH pacTeHuil u3

Pa3HBIX MECT OOUTAHUS»
Cpensl oouTaHus

OpraHU3MOB
buonorunueckue puTmsl
Kuznennsie Gpopmbl

OpPraHU3MOB
buoTtnueckue paxTopsl
3HayeHne OMOTHYECKUX

B3aUMOJIEUCTBUN IS
CYILIECTBOBAHHUS
OpraHU3MOB B CcpeJie

oOuTaHus
DKOJIOTUYECKHE

XapaKTePUCTUKU
MOMYJISIINH
OcHoBHBIE TIOKa3aTENN

MOmyJIIuu: YuCJIICHHOCTD,

IUIOTHOCTB, BO3pAacTHas U
HOJIOBasi CTPYKTypa

0.5
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65

66

67

68

69

70

71

72

73

74

75
76

OcHoBHbIE TIOKa3aTENN
HOIYJISILIMU: POKIAEMOCTb,
IPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUU
OKoJ0ru4ecKas CTpykTypa

HOIYJISLUN
JluHamuKa NoIyJIsuuy U eé
perynsuus

Kpussie pocra
YHCICHHOCTH MOIYJISIHIH.

KpuBsie BbKUBaHMS
DKoJIoTrHYecKass HUIa

Buja. JlaboparopHas
pabora «IIpucnocobnaeHus
CEMsIH pacCTEeHUH K

paccesieHuIo»
Bun xak cucrema
MONYJISIU I
3aKOHOMEPHOCTH
MOBEJICHUSI U MUTpaIHii
KUBOTHBIX

Co00111ecTBO OPraHU3MOB
— OHMOIIeHO3

DKocucTemMa Kak OTKpbITast
cuctema

Kpyrosopor Bewects u
MIOTOK YHEPTUH B
IKOCUCTEME

OcHoBHBIE TIOKa3aTENN
9KOCUCTEMBI
OKOJIOTHYECKUE TTUPAMUIBI
N3menenus cooOrmiecTB —

0.5
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78

79

80

81

82

83

84

85

CYKIIECCUH
[IpupoHBIE S5KOCUCTEMBI.

DKOCUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOPEM 1

OKECaHOB
[IpupoaHBIE S5KOCUCTEMBI.

DKOCUCTEMBI TYH]IP, JIECOB,

cTeney, MyCThIHb
AHTpOIIOreHHbIE

9KOCHUCTEMBI
YpboskocucTeMsl.

[IpakTuueckas pabora
«3ydenue u onncanue

ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH

¢dbopMUpOBaHUS OCHOBHBIX
B3aMMOJIEUCTBUN

OPraHu3MOB B DKOCHCTEMAX
MexaHU3MBI BO3JEHCTBUSA

3arpsi3HEHUI pa3HBIX THUIIOB
Ha CyOOpraHu3MEHHOM,
OpPTraHU3MEHHOM,
HOIYJISITHOHHOM U
9KOCUCTEMHOM YPOBHSIX
buochepa —
oOuienyaHeTapHas

o0oJtouka 3emiu

VYuenue B. U. BepHaackoro
o Ouocdepe
3aKOHOMEPHOCTH
CyIIIeCTBOBaHUS OMOChephl

0.5
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88
89

90

91

92

93

94

95

96

97

98

Kpyrosoports! BemecTs u

OMOTCOXMMHYECKUE ITUKITBI
30HaBHOCTL OHOChEPHI.

OcHOBHBIE OMOMBI CYyIITH
YcroitunBocTh 6HOCheps
DKOJOTHYECKHE KPU3HUCHI 1
UX MPUYUHBI

Bo3snelicTBue yenoBeka Ha

ounochepy
AHTpOIIOreHHOE

BO3/€HCTBUE Ha
PacTUTENIbHBIN 1

JKUBOTHBIN MU
Oxpana npupobl
OCHOBHBIE IPUHIUIIBI
YCTOMYMBOIO pa3BUTHUSA

YEeJIOBEYECTBA U IIPUPOILI
Panmonansuoe

IIPUPOJIOTIOIH30BAHUC H
COXpaHEHHUE
OHOJIOTUYECKOTO

pasHooOpa3ust 3eMiIn
O00011IeHE TI0 TEME

«MuxkposBosronys u €

Pe3yIBbTAThDY
O000I11IeHIE TT0 TEME

«Maxpo3BoJtronus u €€

pe3yabTaThD»
O00011eHME 110 TEME

«IIponcxoxaenue n

pa3BUTHE KU3HU HA 3eMIIE»
O06006mIeHne o Teme



99

100

101

102

OBIIEE KOJIMYECTBO YACOB I1O

«IIpoucxoxnenue

YeJIoBeKa — aHTPOIIOTCHE3)»
O0001IEeHME 10 TEME

«DK0JIOTUA — HayKa O
B3aMMOOTHOIICHUSX

OpPraHu3MOBY»
O00011IeHIE TI0 TEME

«Opranusmsl U cpeja

oOuTaHuI
O0001IEeHME 110 TEME

«DKOJIOTUs BUAOB U
TIOIYJISILIAD)
O0o001IeHNE 10 TEME
«buocdepa — rimobanpHas
IKOCHCTEMA

I[TPOTPAMME

7.5



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






