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yueOHOro npeamera «buosiorusi. Yriy0JeHHbI yPOBEHb»

st oOyywatromuxes 10 —11 kmaccos

CocraBnena B coorBerctBuu ¢ DenepanbHoil pabodeil mporpammon CpeaHero
oOuiero oOpa3zoBaHusg 1o ydeOHOMy mnpeametry «buonoruss — (yriayOJeHHBIH

ypoBeHb)» (mist 10-11 kiaccoB 00pa3oBaTeNbHBIX OPraHU3aIUi).

Paccmotpena Ha 3acenannu [1IMO yuurteneir MareMaTuku, "HOOPMATHKH,
(Ha3BaHME METOIMYECKOTO OOBETMHCHHS )
IPEIMETOB €CTECTBEHHO-HAYYHOU HAIMIPABJIEHHOCTH U reorpaduu

[TpoTtokon Ne 1 ot 27.08.2025
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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yuebHOMy mpeamery "buomorus" (manee - Ouosiorusi) Ha
ypOBHE cpeaHero oobiiero obpa3oBaHus pa3padboTaHa Ha OcHOBe dDeaepanrbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoit denepanumy,
OI'OC COO, Konuenuuu npenojaBaHus ydyeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKECHUH (penepanbHoi paboueit mporpaMMbl BOCITUTAHUA.

VYuebusiti npeamer «buonorus» yrayonéaHoro ypoBHs usydenus (10-11
KJIaCChl) SIBJISIETCS OJIHMM W3 KOMIIOHEHTOB NMpeaMeTHOU obnactu «EcTecTBEHHO-
HayuHble npeameTb». CorimacHo mnonoxeHusmM @OI'OC COO mnpodunbHble
y4eOHbIE TPEIMEThI, U3ydaeMble Ha YTIyOJIEHHOM YPOBHE, SIBIISIFOTCS CIIOCOOOM
muddepenninanm  oOydeHUsT Ha YypOBHE CpeaHero oOmero oOpa3oBaHUs U
MPU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, CpeHUM TTPOQECCUOHATILHBIM U BBICIIMM OOpa3zoBaHueM. B To e BpeMms
KOKIBIM HM3 DJTHX Y4YeOHBIX TMPEAMETOB [IOJDKEH OBITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHNEe 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX U Pa3BUBAIOIIUX
3a/1a4, CBSI3aHHBIX C MpodopueHTarel 00ydYarIUMXCcs W CTUMYJIUPOBAHHEM
MHTEpeca K KOHKPETHOM 00JIaCTH HAyYHOI'O 3HAHUSA, CBSA3aHHOTO C OHOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydeOHOMy mpeamery "buosnorusa" na€r mpeactaBieHHE O
Helau M 3ajadax M3yudeHus ydyeOHoro mpeamera «buonorus» Ha yriayOiaEéHHOM
YPOBHE, onpeeiisieT o0si3aTeNbHOe (MHBApUAHTHOE) TPEAMETHOE COACPIKAHUE, €ro
CTPYKTYpHpOBAaHME 110 pas3fenaM M TeMaMm, paclpeeieHue Mo Kiaccawm,
PEKOMEH/IyeT MOCIEA0BATeIbHOCTh, H3Y4YeHUsI y4eOHOro marepuaia Cc ydérom
MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOro Ipoiiecca,
BO3pPACTHBIX OcoOeHHOcTel oOyuwaromuxcs. B mnporpamme mo Ouosioruu
peanu3oBaH MNPUHIUIT TPEEMCTBEHHOCTH C H3yYEHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HalpaBJI€HHOCTh HA  TMOCJIEAYIOIIEee pa3BUTHE  OHOJOTMYECKUX  3HAHUMH,
OPUECHTUPOBAHHBIX Ha (HOPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIIICHUS, TMPEACTABICHUN O 340POBOM oO0pa3e >KW3HH, Ha
BOCIIUTaHUE OEpeXKHOr0 OTHOIIECHHS K OKpYXKaromed NpupoaHou cpene. B
nmporpaMMme 1o OHMOJIOTMH TakXe IMOKa3aHbl BO3MOXXHOCTH Y4e€OHOTrO MpeaMeTa
«buonorusiy B peanuzaumu  TpedboBanu PIOC COO Kk mIaHUPYyEMBIM
JUYHOCTHBIM, METANpPEeJIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHS U B
GbOpMHpPOBAaHWM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIILHOW  JEATEILHOCTH
oOy4Jarommxcs IO OCBOCHHMIO COJIEpKaHUsl OMOJOTMYECKOro 0Opa3oBaHMs Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa3oBaHUs.

VYueOnpiii npeametr «buonorus» Ha ypoBHE cpemaHero o0imero oOpa3oBaHMs
3aBepiiaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJIE UM OpPUEHTHUPOBAH Ha



pacHipeHre U yriyolieHne 3HaHWN OOyYaronuxcs O KUBOW MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJIOTUM U OHOJOTUU Pa3BUTHS,
TeHETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIFOIIMOHHOTO YYEHHS U SKOJOTHH.

N3yuenue yudeOHoro mnpeamera «buosorus» Ha yIrIyOJIEHHOM YpPOBHE
OPHUEHTHUPOBAHO Ha TMOATOTOBKY OOYYaIOIMUXCSA K MOCIEAYIOIMIEMY TMOTyYEeHUIO
Ouonornyeckoro  o0Opa3oBaHMs B  By3aXx W OpraHu3alusx  CpPEIHEro
npodeccruonanbHOro 00pazoBanus. OCHOBY €ro coJiep>KaHusi COCTaBISIET CUCTEMa
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHbIX TMPU HU3YUYEHUH  OOy4arOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX DPa37eiOB OMOJOTUM Ha YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kjaccax 3TH 3HAHUS MOJYyYalOT pa3BUTHE. Tak,
pacuIupeHbl U YyriayOJieHbl OHOJIOTMYECKUE 3HAHUST O PACTEHHUAX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHM3ME€ 4YeJIOBEKa, OOUIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JIOTIOJIHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEJICHHS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpbIe MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpanus OUOJIOTMYECKUMX 3HAHUU C
COOTBETCTBYIOIIIMMHU 3HAHUSMH, TMOTYUYCHHBIMH OOYYAIOIIMMUCA TPH U3YUYECHUU
bu3uKU, XUMHUH, Teorpadru 1 MaTEMATHKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buonorus" orpaxkaer
CHUCTEMHO-YPOBHEBBIA M DBOJIIOIMOHHBIA TMOJXOJbl K H3YYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JIsl AKUBBIX
CUCTEM PA3HOI0 YPOBHSI OpraHHU3allUH, 3BOJIIOIMHA OPraHUYECKOro MHUpa Ha 3eMIle,
COXpaHEeHHUsi OMOJOTUYECKOro pa3HooOpasus tuianetl. Tak, B 10 kiacce
U3YYaloTCsSd OCHOBBI MOJIEKYJISIPHOW U KIETOYHOW OMOJIOrMH, 3MOPHOJIOTUH H
OMOJIOTMU PA3BUTHSI, TCHETUKU M CEJICKIIUU, OMOTEXHOJIOTUM U CHUHTETUYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOyYarolmUXCs IO OOTaHWUKE, 300JIOTHH,
aHatomuu, (Qusmonoruu uenoBeka. B 11 kiacce u3ydaroTcs HBOJIOIMOHHOE
y4eHHue, OCHOBBI KOJIOTUHU U yUeHHue o ouocdepe.

VYueOnbii mpeamer  «buonorus»  Opu3BaH  O00ECHEYUTh  OCBOECHHE
OOyYarOIIMMUCST OMOJIOTUYECKUX TEOPUI U 3aKOHOB, WJIEH, IPUHIIUIIOB U TIPaBUII,
JIeXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPa, 3HAHUH O
CTPOEHUHU, MHOrooOpa3uM M OCOOEHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMO1IeH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JTOCTHXKEHUSIX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, IPUKJIATHBIX aCleKTaX OMOJoTHYecKux 3HaHUM. J1s
pa3BUTHS U TOJAJEPKAHMS HHTEpeca OO0ydaloluxcs K OMOJOTUU Hapsay co
3HAYUTEIHHBIM 00BbEMOM TEOPETHUUYECKOI0 MaTepHuaia B COJEPNKAHUU MPOrpaMMBbl
1o OMOJIOTMU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJIEHUS U PA3BUTHA
TOM WM WHOW 00JIacTh OHMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOCKHBIX
YUEHBIX B pEIICHUE BAKHEHUIITUX OMOJIOTMYECKUX U IKOJIOTUYECKUX TPOOIIEM.



[ens n3yuenus yuebHoro npenmera «buomorus» Ha yriayOaéHHOM ypoBHE —
OBJIaJIcHNE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(YHKIIMOHAJIHHOM
OpraHM3allMd J>KWUBBIX CHCTEM PAa3HOTO0 paHra H MNPUOOpPETeHHE YMEHHH
MCIIOJIB30BaTh 3TU 3HAHUS B (POPMHUPOBAHUU HHTEpECA K ONPEeIEHHOW 00nacTu
npo(ecCHoOHaNbHON NIeATeTLHOCTH, CBS3aHHOM ¢ OWOJOTHMEH, WX K BHIOOPY
y4eOHOT0 3aBeICHUS IJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

JlocTmkeHne 1enu M3ydeHus yueOHoro mpeamera «buomorus» Ha
yrayOIE€HHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIETYIOMINX 3a1au:

OCBOCHHE OOYYaIOIUMHUCS CUCTEMBl OMOJOTHYECKUX 3HAHHWK: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHILEMIUIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MPaBHUJIaX, COCTABIISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3uh M OCOOEHHOCTAX OHOJIOTMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIAHNS, BUI, OMOTeoIeH03, Ornocdepa); 0 BBIIAIOIINXCS OTKPHITHIX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTHU;

O3HAKOMJICHHE OOYYaromMXCs C METOJaMH TIO3HAHMS KUBOW MPHUPOJBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OHOJIOTMYECKHX HayK (MOJEKYJISIpHOH U
KJIETOYHOW OWOJIOTUU, HSMOPHUOJIOTUM U OHOJOTUM PA3BUTHS, TEHETUKH W
CEJICKIIMM, OWOTEXHOJOTMU M CHUHTETHYECKOM OHOJIOTMH, TaJ€OHTOJIOTHH,
DKOJIOTUM);  METOJIaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UCCleIOBaHUM B JlabopaTtopur U B mOpupoje (HaOIOAEHUE, HU3MEPEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHe OOYYaroUIMMUCS YMEHHUSIMHU: CaMOCTOATENIbHO  HaXOAWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OHMOJOTHYECKYI0 HH(POPMAIUIO; IMOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTMEN W CUMBOJIMKOW; yCTaHaBIMBATh CBSI3b MEKIY
pa3BUTHEM OHWOJOTUM ¥ COIMAIBHO-D)KOHOMHUYECKUMU M DKOJIOTHUYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCJIEACTBUS CBOEHM IEATEIBHOCTH IIO
OTHOILICHUIO K OKPY’KaloIllell MPUPOAHOU cpeae, COOCTBEHHOMY 3I0pPOBBIO H
3I0POBBIO  OKPYXKAIOLIUX  JIOJIeld; OOOCHOBBIBATH M  COOJIIOAATh  MEPHI
npoduakTUK WHGEKIIMOHHBIX 3a00J1€BaHUM, MpaBUia TOBEJACHHS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW >KH3HEIEATEIHLHOCTU B UpPE3BhIUAMHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTeph30BaTh
COBpEMEHHBIC HAyYHBIE OTKPHITUS B 00IaCTH OMOJIOTHH;

pa3BUTHE Y O0yYAIOMINXCA WHTEJUIEKTYabHBIX U TBOPUYECKUX CITOCOOHOCTEMN
B IIpollecC€ 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA W COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOJeMaMH, METOIO0JOTHEH
OMOJIOrMYECKOTO UCCIICJIOBAHMS, IPOBEIACHHUS AKCIIEPUMEHTATBLHBIX
WCCJICIOBAHUM, PEIICHNUS] OMOJIOTMYECKUX 3a/1ad, MOJICTUPOBAHMS OMOIOTHIECKUX
00BEKTOB U MPOIIECCOB;



BOCIHTaHUE Y 00y4YalOMUXCsl LIEHHOCTHOTO OTHOILEHUS K >KMBOM MPUPOJE B
1EJIOM M K OTJIEIbHBIM €€ 00bEKTaM U SIBICHUSIM; (POPMUPOBAHUE HKOIOTUYECKOM,
TFeHEeTUYECKOM TpPaMOTHOCTH, OOIIe KyJIbTyphl TOBEACHUS B HIPHUPOJE;
MHTErpallii €CTECTBEHHO-HAYYHbIX 3HAHUMU;

npuobpereHne  0O0y4aroIIMMHCS  KOMIIETEHTHOCTH B palMOHaJIbHOM
MPUPOOIOIH30BaHUU (COOIO/IEHNE TPAaBWIJI TOBEJIEHUS B MPHUPOJIE, OXPaHbI
BUJIOB, SKOCHUCTEM, OMOChephl), COXpAaHEHUH COOCTBEHHOTO 3/I0POBBS U 310POBbSI
OKpYy)Xaromux Jrojied  (coOmroneHuss Mep npoduiIakTUKU — 3a00JieBaHUM,
obOecrieueHne O€30MAaCHOCTU >KM3HEAEATEIBHOCTH B UPE3BbIYAMHBIX CHUTYaIUsIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOTMYECKUX 3HAHUW U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHME  YCIOBMM Uil  OCO3HAHHOTO  BBIOOpa  OOyYaroIUMHCS
VHAUBUIYAIbHOU o0Opa3zoBaTeIbHON TPAEKTOPUH, criocoOCTByOIIEH
noclieyronemMy mnpodeccuoHaIbHOMY CaMOOIPEACIICHUI0, B COOTBETCTBUU C
WHMBUYyAJIbHBIMUA UHTEPECAMHU U MOTPEOHOCTAMU PErHOHA.

OO11ee yuciIo 4yacoB, OTBEICHHBIX HA M3yYE€HHUE OMOJIOTMH Ha YIIIyOJIEHHOM
YPOBHE cpeaHero obmero oopazoBanus, coctaBiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hejiento), B 11 kimacce — 102 yaca (3 gaca B Hefienio).

OT6op opraHu3anMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEeHHS OHOJIOTHUU
OCYULIECTBIISIETCS ¢ YYETOM CHEHU(PUKH €ro COAEp)KaHHWS M HaAIpaBICHHOCTH Ha
OpoAODKEHHE OHOJIOTUYECKOro 00pa3oBaHUS B OpraHM3alMsIX CpPEIHEro
po(ecCHOHaTBLHOTO U BBICIIEr0 00pa30BaHUsl.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTHUN Ha YIIIyOJIEHHOM YpPOBHE
ABJIAETCS TMPOBEJECHUE JTA0OPATOPHBIX M MpPaKTHUYEeCKUX paboT. Taxxke ywactue
OOy4YaroIMXCSd B BBIMOJTHEHUH MPOEKTHBIX U Y4EOHO-MCCIIENOBATEIBCKUX PA0OT,
TEMaTHKa KOTOPBIX OMpENEIseTCs y4uTelIeM Ha OCHOBE HMEIOIIUXCS
MaTepHaAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBUM.



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Conepxanue mporpamMebl, BBIAEIECHHOE KYpPCUBOM, HE BXOAUT B MPOBEPKY
rocyJapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HaykKa

CoBpeMeHHas OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3Butus
Ouosiornu.  buonornueckue HaykKd W U3yyaeMble UMM IPOOJIEMBI.
OyHIaMEHTaJIbHbIE, TNPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIC WCCIECIOBAaHHUS B
Ouooruu.

3HadeHne OMOJOTMU B (DOPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [lpodeccun, cBszaHHble ¢ Ouosiorueld. 3HaueHHE OUOJIOTHUU B
MMPAKTUYECKON JEATEIIBHOCTA 4YEJIOBEKAa: MEIULHMHE, CEIbCKOM XO34MCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE MPUPOJIBI.

JdeMoHCcCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. TI'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. I1aBnos, 1. 1. Meunnkos, H.
. Basunos, H. B. Tumodees-Pecorckuii, J[x. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuupel u cxembl: «CBsi3b OMOJOTMM C APYTMMH Haykammy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBbie cucTEeMbI U MX U3Y4YeHHUE

JKuBble cucTemMbl Kak mpeaMer usydeHus Ouosioruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JAHCKPETHOCTh U LEJIOCTHOCTD,
CIOXXHOCTh M YIOPAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CAMOOPTaHU3AIIUSA,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, HK3MEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIJIETOYHBIN,
TKaHEBBIN, OpraHU3MEHHBIN, NOMYJIAIIMOHHO-BUO0BO, HDKOCHUCTEMHBII
(Ouoreouenotuueckuit), ouochepusiii. Ilponeccel, npoucxonsuie B KUBBIX
cuctemax. OCHOBHbIE Tpu3HAKU XUBOTO. JXKU3Hb Kak (opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromue ,KuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpPraHU3ALUU.

N3ydenne kuBbIX cucTteM. Meroasl Ouosiorudeckord Hayku. HaGmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIus, MeTaaHanus. [lonsTue o 3aBUCUMOi 1
HE3aBUCHUMOM mnepeMeHHOU. IlmaHmpoBanue »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumnotesa. [loHstue BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux mgaHHbIX. OIlEHKAa JAOCTOBEPHOCTU TMOJIYYEHHBIX
pe3yinbTaToB. [IpUUMHBI UMCKaXEHHUS PE3yJbTaTOB »JKcrepumeHTa. [lonsitue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabauupr u cxembl: «OCHOBHBIE NpHU3HAKU KU3HU», «buomornyeckue
cucrteMbl», «CBOWCTBAa KUBOW MATEpUHM», «YPOBHU OpPraHU3alHUH KHUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHM KHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMay», «buoreouenos», «buochepar», «Metoasl
W3y4E€HUS )KUBOU MPUPOJIBDY.

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHME 1  IPOBEICHUS
HaAOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrmonp3oBaHue pas3auyHBIX METOAOB IPH
V3yYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QyHKIMOHANbHAs e€AMHMIA >KUBOro. Mcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. Jleenryka. Knerounas teopus (T. lIBanH,
M. IHlneiaen, P. BupxoB). OCHOBHBbIE IMOJIOKEHHUS COBPEMEHHON KJIETOYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHSI,
xpomatorpagus, 37eKTpodope3, METOJ MEUYEHbIX aTOMOB, Au(depeHunanbHoe
HeHTpU(yTupoBaHue, KyJIbTUBUPOBAHUE KIETOK. H3yueHue @uKkcuposannvix
K1emok. DIEeKTpOHHasi MUKpockonus. Kougoranvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemokx.

JleMoHCcTpanumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lIneiinen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOJOB MUKPOCKOITUIY.

ObopynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOMpENapaTrbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

IlpakTuueckass padora «V3yueHue METOJAOB KJIETOYHOM OUOJIOTUH
(xpomartorpadusi, a3nekTpodope3, audpdepeHranbLHOe EeHTPUPYTUPOBAHUE,
[1LIP)».

Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKUM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPODIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOPUTENS, pEareHTa, y4acTHEe B CTPYKTYpPHUPOBAHUHU
KJIETKH, TEIUIOpErysiuuu. MuHepanabHble BElIeCTBa KIETKU, WX OHOJOrHYecKas
poJib. PoJIb KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BelIEeCTBAa KIETKU. buosorndyeckue mnoJuMmepsl. benkn.
AMUHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil Mosiekybl. [lepBuyHas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuyHas, TpeTUYHAs, YETBEPTHUHAS
cTpyktypbl. Jlenarypauus. CsoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornyeckue Gpynkumu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1Ucaxapubl, OJIUTOCAXaPUJIbl U MOJIUCAXAPUIBIL.
OO0mumii TUIaH  CTpOEHHUA U (PUBMKO-XMMHUYECKHME CBOMCTBA  YTJIEBOJOB.
buonoruueckue pyHKIUM YII€BOIOB.

Jlunuasl. I'mapodunsHO-ruapodoOHBIE cBOMcTBA. Kitaccudukanus Iunuaos.
Tpurmunepunsl, dochomunuapl, BOCKH, CTepouabl. buonormdeckue GyHKIUH
munuaoB. OO1me CBOMCTBAa OMOJIOTMYECKUX MeMOpaH — TeKY4eCTh, CHIOCOOHOCTh K
CaMO3aMbIKaHHIO, TOJTYITPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun xommiementapuoctu. [IpaBuimo Yapradda. Ctpykrypa
JAHK — nBoiinas cnimpans. Mecronaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buael PHK. ®yukuun PHK B kietke.

Crpoenune monekynbl AT®. Makposprudeckue cBsizu B Moliekyine ATO.
buonornyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHBIE IEPEHOCUYUKH, UX (YHKIIMH B
kietke. [pyeue wykneozuompugocpamer (HT®D). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CrpykrypHas Ouoiorus: OMOXMMHYECKHE U OMO(pU3UYECKHE HCCIIeA0BaHUs
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomosiekyn. Mooenuposarnue
CMpPYKMypbl U QYHKYUli 6UOMONEKYI U UX KOMNIeKkco8. Komnvromephulil ouzaiin u
Opeanuyeckull cCunmes OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCcTpanumn

[Toprpetsr: JI. [lonunr, [Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiuH,
@. Caurep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHue XMMHUYECKUX JJEMEHTOB B HEXKUBOU
npupojie», «PacnpeneineHne XuMUIECKUX 3JIEMEHTOB B )KUBOU MPUPOIEH.

Tabmuter u cxembl: «llepuoamdeckas TabnMIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJbI», «BemecTtsa B coctaBe Opranu3zMoB», «CTpOeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€NKOBOM MOJEKyIbl», «CTpoeHHEe MOJEKyl
yrieBoaoBy, «CTpoeHue MoJIeKysn JUnuaoBy, «HyKIeMHOBBIE KUCIOTHDY,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKas MOCY/1a U 000pYI0BaHUE.

JlabopaTopHasi padora «O0HapykeHHEe OCJIKOB C TMOMOIIbI Kau€CTBEHHBIX
pEeaKInin.

JlaGopaTtopnass  paGora  «JccrmemoBaHuWe ~— HYKJIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenue u QyHKIUM KJIETKH

Tunbl KJIETOK: DJyKapuoTHyecKass u Tmpokapuotudeckas. CTpPyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.



CtpoeHue npokapuoTuyeckoi kieTku. KierouHnas cTeHka OakTepuil u apxen.
Oco0OeHHOCTH CTpPOEHHsI TEeTepOTpOdHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHoOT B OMOLIEHO3aX.

Crpoenue 151 (GyHKIIMOHUPOBAHUE 3YKapUOTUYECKOMN KJIETKHU.
[lnazmatuueckass wmemOpana (torazmaiemma).  CTpyKTypa IUTa3MaTHYECKOM
MeMOpanbl. TpaHCIIOPT BEHIECTB uepe3 IUIa3MaTUYECKyl0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneruéHHas aud@ys3us), aKTUBHBIA (NMEPBUYHBIA U BTOPUYHBIN
akTuBHbIA TpaHcnopT). Ilomynponunaemocts wmemOpanbl. Pabora HaTpwHii-
KaJIMEBOTO Hacoca. DHOIMTO3: MUHOLUTO3, (aromuto3. DK3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpruOoB.

Hutomna3ma. [{uto3omne. LluTtockener. [[BrmxeHue nuroriazMbl. OpraHouasl
KieTku. OnHOMeMOpaHHbIE OpPraHOWAbl KJIETKH: OHHIOMIa3MaTUYecKas CeTh
(BIIC), anmapart ['onbmKu, TU30COMBI, UX CTpoeHWEe W (yHKIHMH. B3anmMocCBs3b
OJIHOMEMOpPAHHBIX OPraHouAO0B KieTKH. CTpoeHHE TPaHyISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eaxos 6 I11C. CuHTe3 pacTBOPUMBIX OenkoB. CuUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuiéi  (arpaHyJsIpHbIA)  SHAOIIA3MATHYECKHI
petukynyM. CekpetopHas QyHkius anmnapata ['onbmku. Moouguxayus benxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyoy pacTuTenbHbIX KiIeTOK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWJABl  KJIETKU:  MUTOXOHJPUU,  TIJIACTHUIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmuod. Cumouozcenes (K.C. Mepesickosckuil,
JI. Mapeynuc). Ctpoenne u (QPyHKIIMU MHUTOXOHIpHN W miactui. [lepBuunbie,
BTOPUYHBIE UM  CJIOXHBIE  IUIACTUALI  (POTOCHMHTE3UPYIOIMIMX  JYKAPHOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEMKOTUIACTHI BBICIIMX PACTEHUM.

HememOpanubie opranouabl kiaetku CtpoeHHe W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOU 0B KJICTKH. Pubocomsl. IIpomedsicymounvie Qunamenmoi.
MuxkpodunameHTel. Akmunogvle Muxkpoguiamenmol. MpbIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHEHmMbl HeMbluleyHblx Kiemok. MukpoTpyObouku. KnetouHblit
ueHtp. CTpoeHHME U JABWKEHHE KIYTHKOB M pECHUYEK. MUKPOTpyOOUKH
nuToruia3mel. LlenTpuons. benku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompyodoukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XpOMATUH, KapHOIUIa3Ma, AJIPBIILKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii OenkoBbI MaTpukc. lIpocTpaHCTBEHHOE pPacHONIOKEHHE
XpOMOCOM B HWHTEp(pa3HOM siqpe. Iyxpomamur u cemepoxpomamunr. benxu
XpOMaTHUHa — THUCTOHBI. J[unamuka s0epHOU 00040uKu 6 mumose. AHoephbiii
Mpaucnopm.

Kinerounble BkiatoueHusi. CpaBHUTENbHAST XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpanuu



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

Tabnuuper u cxembl: «CTpoeHHE SYyKApUOTHUECKOW KIETKW», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHME  pacTUTENIbHOM  KJIeTKW», «CTpoeHue
MHUTOXOHAPUWY, «A1po», «CTpoeHne NPOKapUOTHIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpENnapaTsl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENnapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopnass pabGora «l3yueHue CTpOE€HHUS KJIETOK Pa3IUYHBIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydeHne cBOWCTB KIETOYHOU MEMOPaHBI».

JlabopaTopnass padora «VccinepoBanue ma3moiid3a W JI€IUIa3MOJIM3a B
PACTUTENIbHBIX KIETKAX».

IlpakTnueckass  padora  «M3ydeHwe  JOBMKEHUS  LUTOIUIA3Mbl B
PACTUTENBbHBIX KIETKaX.

Tema 6. O0OMeH BelecTB M NpeBpAallleHNe JHEPITUHU B KJIeTKe

AccuMUIISLIUS M JUCCUMMIIAIINS — JIBE CTOPOHBI MeTabou3Ma. Turbl oOMeHa
BEILIECTB: aBTOTPO(HBIM U rerepoTpodHBIM. YyacTue KuUCIOpoja B OOMEHHBIX
mpoiieccax. JHepreTuueckoe oobOecrnieueHne kieTku: mpeBpamenne ATD B
oOMeHHbIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakuud KIETOYHOTO
Metabonusma. DepMeHThI, WX CTPOCHHE, CBONCTBA U MEXaHHU3M JEHUCTBUSI.
Kodepmentosl. Otnuuust pepMeHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBI CHUHTE3 OpPraHUYECKUX BEILIECTB B KIEeTKe. POTOCUHTES.
AHoKcucenHvlli U OKcueeHHbll Gomocunme3 y oaxkmeputi. Ceemocoouparoujue
NUSMeHMbl U NUCMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIUIACTOB B IIPOLECCE
dbotocunTeza. CBeroBas u TeMHOBas (a3bl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. 1IpoayKTUBHOCTh (PoTOCHHTE3a. BiusHue pa3iuuHbIX (PakTOpoB
Ha CKOPOCTh (pOTOCHHTE3a. 3HAUECHNE (DOTOCUHTE3A.

XEMOCHHTE3. Paznoo6pasue OPTraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUIUPYIOIINE OaKTEepUu, >KeIe300aKTepuH, CepoOaKTepUu, BOJOPOJHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENIH O0JIE3HEH.

AspoOHBbIe OpTraHU3MBI. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACIIEIIIEHUE TITIOKO3bI.

buonornueckoe okucieHnEe, WA KIETOYHOE JIbIXaHWe. Poib MUTOXOHAPUY B
npolieccax ononornyeckoro okucieHus. [uknuyeckue peakuuu. OKUCIUTETHLHOE
dbochopunupoBanue. Ouepeus memopaHnoz2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasei. llpemmymiecTBa a’3poOHOroO ITyTH
oOMeHa BellecTB nepes aHa3pOoOHBIM. DPGHEKTUBHOCTh SHEPTETHUECKOTO OOMEHa.

JemoHcTpanuu

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

Tabnuuel u cxembl: «DOTOCUHTE3Y, « IHEPTETUUECKHUI 00MeH», «buocunTes
oenkay, «CtpoeHue hepMeHTay, « XeMOCUHTE3Y.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, O00OpYAOBAHHME IJII INPHUTOTOBIICHHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENApaToB.

JlaGopaTropnass padora «l3ydeHue  KATAIMTUYECKOH  AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMeEpPe aMuIa3bl UM KaTalasbl)y.

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

JlabopaTtopHasi pabora «CpaBHeHue TIpoliecCoB  (OTOCHMHTE3a H
XEMOCHHTE3a.

JlabopaTopHnasi padora «CpaBHeHHE POIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. Haciiencreennasi uHGopmanus U peajn3anus eé B KIeTKe

Peakiiuun marpuyHoro cunresa. [IpuHIUIT KOMIUJIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CUHTe3a. Peanusanus HacnencTBeHHOW MH(opMmanuu. ['eHeTnueckuit
KOJI, ero cBoucrBa. TpaHckpunuusa — wmarpuusblid cuHTe3 PHK. IIpuHnumne:
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuuyeckoul knemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ sransl. Yyactue TpancnopTHeix PHK B OnocunTese 6enka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanue amuHOKHCIOT. Pons pubocom B
OouocuHTese Oenka.

CoepemenHvie npedcmasienus o cmpoeHuu 2eHog. Opranuszaius reHoma y
MPOKAPUOT U IYKApHOT. Peryisiiusi akTUBHOCTH T'€HOB Yy Mpokapuor. ['umoresa
onepona (®. XKaxoo, K. Mano). MonekynsipHvlie mexanuzmvl IKCHPeCCuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomel 2enos. Perynsius 0OMEHHBIX
npolieccoB B kieTke. Kietounslit romeocras.

Bupychl — HeksieTouHble (JOpMBI KU3HU U 00JIMraTHbie apa3utsl. CTpoeHue
IIPOCTBIX U CJIOYKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. /KusHennviii Yyuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogpacos.
Obpamuas mpanckpunyus, pesepmasd, UHmezpasda.

BupycHbsie 3a0oyieBaHMsI  4elOBEKa, JKUBOTHBIX, pactenuid. CIIN/,
COVID-19, connanbHbie 1 MEJUIUHCKHE TPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvuux maccusos («bigdatar)
CMPYKMYPHbIX OUonocudeckux oanHvlx. Hanomexuonoeuu 6 buonoeuu u meouyune.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.



JlemoncTpanuu

IToptpets: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabmunel u cxembl: «buocunTte3 Oenkay, «l'eHeTUUEeCKUN KOy, «BUPYCHI»,
«bakrepuodarm.

IIpakTnueckas padora «Co31anue MOJIEIA BUPYCA».

Tema 8. /Ku3HeHHbIH HUKJI KJICTKH

Knerounsrii 1uki, ero mnepuoiasl u perynsnuss. Wurepdasza u MUTO3.
OcoOeHHOCTH MpPOLIECCOB, MPOTEKAIUX B HHTEep(dasze. [loaroToBka KIETKH K
nenenuto.  I[lpecunretndeckuii  (MOCTMUTOTUYECKUM), CHUHTETUYECKHM U
MOCTCUHTETHUECKUH (MPEMUTOTUUECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunsbiii cunre3 JHK — permukanus. [IpuHnuner permmmkanuu JIHK:
KOMIUIEMEHTAPHOCTb,  ITOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAIIIENBHOCTD.
Mexanuzm pernkanuu JTHK. Xpomocomsel. Ctpoenue xpomocom. Tenomepsl u

TemomMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTun. JIMIUIOMIHBIA U
rariouaHbld  HabOpbl  XpoMocoM. ['omosoruuHbie XpomocoMbl. [losoBbie
XPOMOCOMBI.

Henenne xnetkn — wmuto3. CraguM MUTO3a W MPOUCXOJAUIME B HHUX

npouecchl. Tunbsl Mutosa. Kapuokunes u uurokuHes. buonorudeckoe 3HaueHHe
MHTO3A.

Perynmsammst mutoTHueckoro mukia kKiaeTkd. [IporpamMmmupyemast KieTOUHAsS
ru0enb — arnornTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJdbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, oughpepenyuposku, cmaperus u euberu kiemox. «lL{ugpposas
K1emKkay» — buoungopmamuyeckue mMooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JemoHcTpanuu

Tabnuuper u cxembl: «KU3HEHHBIM MUK KIETKH», «Mwutosd»n, «CTpoeHue
xpoMmocom», «Permukarus JJTHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpPOTIpemapaThl: «MHUTO3 B KJIETKaxX
KOPEIIIKa JIyKay.

Jlabopatopnass  pabdora  «/3yueHume  XpomMocoM  Ha  TOTOBBIX
MHUKpOIIperapaTax.

JlabopaTopHnasi padora «HabnroneHre MuTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue nu GQyHKIUM OPraHN3MOB

buonorunyeckoe pa3zHooOpasue OpraHU3MOB. OMHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcOoOCHHOCTH  CTPOEHHUS U  JKU3HENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TpHUOBbI, OJHOKJIETOYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTHL. KOJOHUATBHBIC OPTaHU3MBI.



B3anMocCBsa3p 4acT€d MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl U
cucteMbl opranoB. OpraHusM Kak eIuHoe 1esnoe. ['omeocTas.

Tkanu pactenuid. Tunbel pacTUTENBHBIX TKaHEH: oOpa3oBaresbHasd,
MOKPOBHAs, MPOBOASAIIAsA, OCHOBHAas, MexaHudeckas. OCOOEHHOCTHM CTpOEHUS,
GyHKIUN 1 PacToNOKEeHUs TKAaHEH B opraHax pacTEHUH.

TkaHu XUBOTHBIX M 4YeJOBEKAa. THIIBI )KMBOTHBIX TKAHEW: SNHUTEIUAJIbHAS,
COEJIMHUTENbHASA, MbllIeyHas, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKUUH WU
PACIIONIOKEHUS TKAHEN B OPraHaX KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T'€HEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPIraHOB KXMUBOTHBIX U 4esioBeKa. OyHKIMN OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIi M BHYTpeHHHMU ckeneTr. CtpoeHne u
TUIIBI COEAUHEHUS KOCTEU.

JBmkeHne  opraHu3MoB. JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&OOoUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX DPACTEHMIA:
TPONMU3MBI M HACTUH. JIBHJKEHME MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MbleuHas cucreMa. Pediekc. CkeneTHbie MBITIIBI U UX paboTa.

Ilutanne opranuszmoB. Iloriomenue BOABL, YIVIEKMCIOTO rasa H
MHMHEPAIbHBIX BEMIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHYTpuUIOnocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHHe. [IuTaHne MO3BOHOYHBIX >KUBOTHBIX. OTHEIb
MULIEBAPUTENILHOTO TpakTa. [lumeBapurenpHble xene3bl. llnumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Hpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue skuBOTHBIX. {uddys3us
ra3oB 4epe3 MOBEPXHOCTh KIEeTKU. KokHoe apixanue. JlpIXxaTeabHasi MOBEPXHOCTb.
’KabGepHoe u nérounoe apixanue. J[pIxaHne mMO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX IMO3BOHOYHBIX IKWBOTHBIX.
[pixarenbHass cucTeMa YeloBeKa. MeEXaHW3M BEHTWISLMM JETKUX y MTHL U
MieKonuTaromux. Perymsmus apixanus. JprxareabHble 00bEMBI.

TpaHcopT BEIIECTB y OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHbIX. KpoBeHOCHass cucremMa W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBbIE cocyAbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOJIIOLHUOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOI CHUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua U e€ peryJssius.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Beiaenenwe y
KUBOTHBIX. (CoOKpaTuTenbHble Bakyonu. Opranbl BblaeneHus. PuiapTpanus,
CeKperusi 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI paOOThl OPTaHOB BBIJICICHHUSI.
CBs13b MOJOCTH TE€JIA C KPOBEHOCHOW M BBIJIEIUTEIBHON CUCTEMaMU. BoiieneHue y



MO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. CtpoeHne M QpyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH Y YETIOBEKa.

3amura y OpraHuM3MOB. 3alllUTa y OJIHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M UUCThl MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PAacTEHUM.
Kyrtukyna. CpeacTBa nacCUBHON U XMMUYECKOM 3a1IUThl. DUTOHIIUABL.

3amnTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NIPOU3BOJHBIE.
3ammTa opranu3zMa ot OojesHeil. IMMyHHas cuctema yenoBeka. KieTodHbil u
rYMOpPaJIbHBI MUMMYHHUTET. BpOoXI€HHBIH M NpUOOpPETEHHBIN crennpuuecKuit
UMMYHUTET. Teopusi KIOoHaIbHO-celekTuBHOro ummyHutera (II. Opmnux, @. M.
bepner, C. Tonerasa). BocnanurenbHble OTBEThI OPraHu3MOB. Poiib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte M peryisius 'y OprammsMoB. PasgpaxumocTts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pasgpaxxumocts U perymsanus y
pacTeHuil. POcTOBBIE BEIECTBA U UX 3HAUYCHHUE.

HepBHas cucrema u peduekTopHas peryiasuusi y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIONUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENIbl TOJIOBHOTO MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Pediiekc u
peduiekTopHast 1yra. be3ycioBHbIe U yCIOBHBIE PEQIIEKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX M YEJIOBEKA.
JKeme3pl DHOOKPMHHOM CUCTEMBI M HMX TOPMOHBL /J[eiCTBME TOPMOHOB.
B3auMoCBsi3b HEpBHOW M SHIOKPUHHOW cucteM. [umnoramamo-runoduszapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabauubr u cxembl: «OJIHOKJIETOYHBIE BOJIOPOCIN», «MHOTOKJIETOUHBIE
Bogopocin», «bakrepum», «lIpocreiimmey», «OpraHbl IBETKOBBIX PpacTEHUN»,
«CucreMbl  OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «TkaHu pacreHuil», «KopHeBbie cucremsbl», «CTpoeHue ctedis»,
«CTpoeHre JHCTOBOM IUIACTUHKW», «TKaHU JKUBOTHBIX», «CKEIET YelIOBEKay,
«IInmeBapurenpHas cucreMa», «KpoBeHocHas cucremay», «JlpIxaTesbHast

CHCTEMAY, «HepBnas CHCTEMAY, «Koxay, «MpImeyHas CHCTEMAY,
«BblaenurenbHas CHCTEMA», «JHAOKPUHHAS cucTeMa», «CTpPOEHHE MBIIIIbD,
«Ammynuter»,  «KuiiedyHomosiocTHeie», «CxeMa  TUTAaHUSA  PACTEHUI,

«KpoBEeHOCHbIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOe€HHE THUIPHI»,
«CtpoeHue 1uiaHapun», «BHyTpeHHee cTpoeHHe HoXJeBoro uepns», «HepBHas
cuctema poid», «HepBHas cucrema sarymkw», «HepBHas — cucrema
npecMmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema uenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENapaThl OJIHOKIECTOYHBIX
OpraHMW3MOB, MUKPOIIPENApaTbl TKAaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIHU
HACEKOMBIX, UTJIOKOXKMX, >KHUBBIE IK3EMIUISPbl KOMHATHBIX pPAaCTeHHUH, repoapuu
pacTeHUl pa3HBIX OTHENOB, BJIAXHBIE TMpeEnapatbl >KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBeKa,
00opyI0BaHUE JIs1 JEMOHCTPALIUU MOYBEHHOTO ¥ BO3YIIHOTO MUTAHUS PACTCHU,
pacuierieHus Kpaxmaia u OeJIKoB MoJl AeicTBUEM (PepMEHTOB, 000pYI0BaHUE IS
JIEMOHCTPAILUK OMBITOB MO U3MEPEHUIO )KM3HEHHOW €MKOCTH JIETKUX, MEXaHHU3Ma
JIbIXaTeJIbHBIX JBUKEHUI, MOJIEJIA TOJIOBHOTO MO3Tra Pa3NYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHre TKaHEH pacTCHUI».

JlaGoparTopHasi pabora «/3ydyeHre TKaHE KUBOTHBIX).

JlaGoparopHasi padora «l/3ydeHrue OpraHoB IBETKOBOT'O PACTECHHUS».

Tema 10. PazmHokeHNEe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpraHU3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CIHOPYJISILIUS,
(dparmMeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmHoxkeHue. IlonoBbie kiaeTku, uiau ramerbl. Meios. Craguu
Mmeiio3a. [ToBeaenne xpomocoMm B Meiio3e. Kpoccunrosep. buosoruyeckuii CMbICI
M€No3a M IIOJIOBOTO Ipouecca. Meno3 M €ro MeCTO B JKU3HEHHOM IHKJIE
OpPTaHHU3MOB.

IIpenzapoasiieBoe pazputue. ['aMmerorenes y ;kuBOTHbIX. 11010BBIE KENE3BI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepmaToreHes u oorenes. CtpoeHue
ITOJIOBBIX KJIETOK.

OmnnonoTBOpeHHe U AMOpPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOJOTBOPEHUSA: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBryanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). OMOPHOIOTHS — HAayKa
O pa3BUTUU OPraHU3MOB. Mopgpocenesz — 00Ha u3 2nasubix npoodIem IMOPUOTIOSUU.
Konyenyuss mopgoecenos u moodenu mopghocenesa. Craguum >MOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenme. Tumbl  npoOieHus.
Jemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIONIUX. 3apOJAbIIIEBbIE JHUCTKU
(racTpyssinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE YacTel pa3BUBAIONIIETOCS 3apojbliia (dMOpHOHAIbHAS WHIYKIWSA).
3akiagka IUlaHA CTPOEHUS JKMBOTHOIO KaK  PE3yjbTaT HEpPapXUUECKHUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha 5MOpPHOHAIBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYIKAIOIIECH CPEIbl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbi mepuoa. I[lpsmoe wu
Hempsimoe pas3BuTue. PaszButne ¢ mMeramopdo3oM |y OeClO3BOHOYHBIX U
MMO3BOHOYHBIX JKHUBOTHBIX. buoJorMuyeckoe 3HayeHHWe MPSIMOTO M HENPSIMOro



Pa3BUTHSA, UX PACIPOCTPAHEHUE B IpUPOAE. THIbl pocTa KUBOTHBIX. DaKTOPHI
PETYJISIUU POCTa KUBOTHBIX U uenoBeka. CTaiuu MOCTIMOPHUOHATILHOTO Pa3BUTHS
y ®KHUBOTHBIX U 4esioBeka. [lepuoibl oHToreHesa yenoBeka. CTapeHue u CMEPTh Kak
OHMOJIOTUYECKUE MTPOLIECCHI.

PasMHOXeHne u pasButue pacteHuil. ['amerodur m cropodur. Meiio3 B
KU3HEHHOM 1MKjIe pactenuit. OOpas3oBaHwe cmop B Ipolecce Meiiosa.
'amerorene3 y pacreHud. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTUE CEMEHU.

MexaHu3MBbl pEryIsiUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabmumer 1 cxeMbl: «BererarmBHOe pa3MHOXKEHHE», «TuIbl Oecroyioro
pa3MHOXEHUs», «Pa3zMHOXKEHHE XJIaMUJIOMOHAIbD», «Pa3MHOXKEHUE HBIJIEHBD,
«Pa3MHOXeHue TuaApb, «Menosy, «XpoMocoMbly, «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onsia», «OCHOBHBIE CTaauU OHTOreHesa», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButhme wmanckoro xyka», «Pa3Butue capaHumny,
«Pa3BuTne nArymkmw», «JIBOHOE OIJIOAOTBOPEHHE Y ILIBETKOBBIX PACTEHUN»,
«CTpoeHune ceMaH OJHOIOJBHBIX U JABYJOJIbHBIX pACTECHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKWM3HEHHBIM UHKIT MXa», <«KHU3HEHHBIM  IUKI
ManoOpOTHUKA», « KU3HEHHBIN I[TUKI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpEnaparbl SUIEKIETOK H
CIIEpMAaTO30U10B, MOJAENb «L UK pa3BUTHS JISATYIIKW.

JlaGoparTopHasi padora «l3ydeHue CTpOCHHS MOJOBBIX KIETOK Ha TOTOBBIX
MHKpPOITpENnapaTax».

IIpakTnueckas padora «BbIABIEHUE MPU3HAKOB CXOJCTBA 3apOAbILIECH
MMO3BOHOYHBIX YKUBOTHBIX).

JlaGoparopHass padora «CTpoeHHE OpPraHOB PA3MHOXKEHHUS BBICIINX
PaCTEHUID.

Tema 11. I'eneTuka — Hayka 0 HaCJAeACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust CcTaHOBIEHUS M pa3BUTHS TIE€HETUKM Kak Hayku. Paboter I
Mengens, I'. ne ®puza, T. Moprana. Ponp oT€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. KonsiioBa, H. WM. BaBunosa, A. H. benosepckoro, I". JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIbI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAs JIMHUSL, TUOPUIBI, TEHOTHUII, (DEHOTHTI.



OCHOBHBIE ~ METOABI ~ TE€HETHKU:  TUOPUIOIOTUYECKUH,  LUTOJOTUYECKUH,
MOJEKYISIPHO-T€HETUUECKUM.

JemoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, }0. A. ®@ununuenko, H. B.
Tumodeer-PecoBckuti.

Tabnuupl u cxeMbl: «MeToabl TeHETUKNY», «CXeMbl CKPEITUBAHUS.

JlabopaTopnass padora «J/Ipo3odpuna Kak OOBEKT TIE€HETHUUYECKUX

HCCICIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHzaenss — 3aKoH

eAMHO00pa3us ruOpUI0B MEePBOro nokojaeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKkOH Mennens — 3aKOH pacIleIUICHHs] NMPU3HAKOB. LlUuTosorndeckne OCHOBBI
MOHOTMOPH/IHOTO CKpELMBaHus. [ unore3a YucToThl raMer.

AHanmsupytouee ckpemnBanue. [[poMexyTOUHbI XapaKkTep HACIEIOBAHMUS.
Pacmieruienre npu3HakoB IIPU HEMTOJIHOM JOMUHUPOBAHUMU.

JurubOpugHoe ckpemyBanue. TpeTuit 3akoH MeHiens — 3aK0H HE3aBUCHUMOTO
HacJIOBaHMUsI ~ MNpU3HAaKoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILBaHUSI.

CuennenHoe HacienoBaHue npusHakoB. Padotel T. Moprana. CuensieHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHas
TEOPUS HACIIECACTBEHHOCTH.

['eneTnka nmoja. XpoOMOCOMHBIM MEXaHU3M OINPEACICHUS NOJIA. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBIM M TeTepOoraMeTHBIM ITos. [ eHeTrmyeckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'enHoTun kak nenocrHas cucrema. [neliorponus — MHOXKXECTBEHHOE IEUCTBUE
resa. MHOXECTBEHHBIM aienu3M. B3auMoaelcTBhe HEaUICIbHBIX TE€HOB.
KommiementaprocTs. Onucras. [lonmumepns.

['eHeTHYeCKHI KOHTPOJIb PAa3BUTHS PACTEHUM, JKMUBOTHBIX W 4YEJIOBEKa, a
TaKkkKe (PU3NOJIIOTUYECKUX IPOLIECCOB, TMOBEACHUS U KOTHUTHUBHBIX (DYHKLHUH.
['eneTnueckre MEXaHU3Mbl CUMOUOTE€HE3a, MEXaHU3MbI B3aUMOACHCTBUS «XO3SHH
— MapasuT» U «XO3IMH — MHKpoOHMOM». ['eHeTHMueckue acmeKkThl KOHTpOJIA W
M3MEHEHUS HAclleJICTBEHHON HH(POPMAIIUU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHCcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuuel u cxemsl: «llepBolil 1 BTOpoil 3akoHbI Menaensa», « Tpetuil 3akoH
Menpens», «AHanusupymollee ckpelmuBaHue», «HemonHoe nOMHUHUpPOBaHHEY,
«ClemnyieHHOe Haclel0BaHUE IMPU3HAKOB y Apo30gumiby, «l'eHeTuka mosay,



«Kapuotunn 4enmoBeka», «Kapuotun gpozoduney, «Kapuotun mruimb,
«MHOX€ECTBEHHBIN alIeNn3M», « B3auMoaeicTBre reHOBY.

OGopynoBaHue: MOJedb JJISI  JEMOHCTpPAllMM 3aKOHOB €IWHO00pa3us
ruOpUIOB TEPBOTO TMOKOJICHUSI M PACIICTUICHUS MPU3HAKOB, MOJAEIb JUIs
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHMS IPU3HAKOB, MOJEIb A
JEMOHCTpPAllUM CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHwe pe3yiabTaTOB  MOHOTHOPUIHOTO
CKpEIIMBAHUSA y IPO30DUITBD».

IIpakTnueckas  paGora  «M3yueHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpeIIMBaHUs y APO30(PIIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeapl npu  (GopMupoBaHUM (HEHOTHTIA.
N3mMeHunBOCTh MpU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbIC MPU3HAKHU. Bubl
M3MEHUYMBOCTH: HEHACJICACTBEHHA U HACIIEICTBEHHAS.

Moaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (GOpMUPOBaHUU
MOAU(PUKAIMOHHON M3MeHuYnBocTH. HopMa peakiuu npusHaka. BapuanmoHHBII
psia u BapuanmonHas Kpubas (B. Moranncen). CpoiicTBa MOAM(UKAIIMOHHON
W3MEHYHMBOCTH.

I'eHoTMnIMUeCcKkass N3MEHUYUBOCTh. CBOMCTBA T€HOTUITHYECKOW U3MEHUYMBOCTH.
Buibl reHOTUTTHYECKO M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIllMOHHASI.

KoMOuHaTuBHass W3MEHYMBOCTh. MeW03 W TOJIOBOM MpOIleCC — OCHOBA
KOMOMHATUBHOW U3MEHUYMBOCTH. POJIb KOMOMHATHBHOW U3MEHUYMBOCTHU B CO3/IaHUU
T€HETUYECKOT0 pa3HO00pasus B Mpejiesiax OJJHOr0 BUA.

MyTanuoHHass HW3MEHYMBOCTb. BuIbl MyTauuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  WHAYLUPOBAaHHbIE MyTauuu. SnepHble U
HUATOIUIa3MaTuyeckue mytanuu. CoMaTHyeCKrue W TMOJOBble MyTanuu. [IpuyunHbI
BO3HUKHOBEHUsS MyTanuil. MyTareHbl M WX BIHMSHHE Ha OpPraHU3MBL.
3aKOHOMEpPHOCTH MYTAllMOHHOT'O TMpoIlecca. 3aKOH TOMOJIOTUYECKUX PSI0B B
HacnenctBeHHo m3menuuBoctu (H.M. BaBunoB). BuesnepHas m3aMeHYMBOCTH M
HACJIEICTBEHHOCT.

Onucenemuxa U SNUSEHOMUKA, POTb  ONUSCHEMUYEeCKUXx ¢Hakxmopos &
HACIe008anHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHCcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. BaBuiios.

Tabmuiet u  cxembl: «Buasl u3MeHunBOCTHY», «MoaudukarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTHBHAS N3MECHYHUBOCTHY, «Meio3sy,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKay, « Bumbl myTammii».



OO6opynoBaHue: XKMBbIE W TepOApHBIE IK3EMIUIIPHl KOMHATHBIX PACTCHHH,
pucyHKH ((poTorpadum) >KUBOTHBIX C Pa3IMYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEUN
MOAU(DUKAIMOHHOW M3MEHUMBOCTH. llocTpoeHwe BapuallMOHHOTO psiga U
BAPUALIUOHHOUN KPUBO».

I[pakTnueckas padora «Mytamuu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun uenoBeka. MexayHaponHass mporpaMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  Meroapl  U3ydeHMsT TE€HETHKHM  4YEJIOBEKa:  I'E€HEAIOTMYECKHUM,
OM3HEIOBBIH, LIUTOTCHETUYECKHUM, MONMYJIIHUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHnHOE ONpENICIICHHE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[T11P-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUs YelloBeKa. [ eHHbIE 1 XpPOMOCOMHBIE
Oone3Hu dYenoBeka. bolie3HW ¢ HACIEICTBEHHON MPEApacloIOKEHHOCTHIO.
3HaYCHUE MEAUIUMHCKOW T€HETUKHA B MPEAOTBPALICHUU U JICUEHUH T€HETHUYECKHUX
3a00yieBaHUI 4YeJoBeKa. MeauKO-TeHETHIECKOe KOHCYIbTUpoBaHue. CTBOJIOBBIC
KJIeTKU. [[OHSATHE «TE€HETUYECKOro rpy3a». DTUYECKHE ACIEKThl UCCIICIOBAHUI B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (¢GakTOpbl TMOBBIIIEHHONW YYBCTBUTEJIBHOCTH YENOBEKa K
bu3HYeCKOMY U XUMHUUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeapl. [ 'eneTnueckas
[IPEIPACIIOIOKEHHOCTD YEJI0BEKA K NTATOJIOTUSM.

JlemoHcTpanuu

Tabmuiel u cxembl: «Kapuotun yenoBeka», «MeToasl U3ydeHUsI T€HETUKU
yesoBekay, «I eHeTnueckue 3a007I€BaHUS YETOBEKAY.

IIpakTnueckas padora «CoCTaBICHHE U AaHAIN3 POJIOCIOBHOMN.

Tema 15. Cesnexkunst OpranusMoB

JloMecTukanuss W CeNeKUuus. 3apOKICHUE CEIIEKIMU W JTOMECTUKAIWH.
Yuyenne H. W. BaBunoBa o IleHTpax mnpoucxoxaeHuss W MHOTooOpasus
KYJIbTYPHBIX pacTeHUil. Pojip cenexkiuu B CO3JaHUM COPTOB PACTEHUM M MOPOJI
KUBOTHBIX. CopT, mOpoAa, IITaMM. 3aKOH TOMOJIOTMYECKHX pSJOB B
HacjaeACTBeHHOM wu3MeHuuBoctu H. 1. BaBuimoBa, ero 3HaueHue JJis
CEJIEKIIMIOHHOU pa0bOTHI.

Metoasl ceneKIMoHHOW paboThl. VMckyccTBeHHBIH OTOOpP: MACCOBBIM U
VHIUBUYaJIbHBIN. Oramnsl KOMOMHAIIMOHHON CCJICKIIMH. HUcnwiTanue
Mpou3BOJIUTENeH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TMOMOIIBI OIEHKHU
dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paboThI.
PanuaninOHHBIN U XUMUYECKUNA MYTareHe3 Kak UCTOYHUK MYTAllUi Y KyJbTYPHBIX



dbopm opranu3moB. lcmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS WU METOOB
pexoMOuHaHTHBIX JIHK /1t mosyyeHrs ucxoIHOro MaTepuaa Jijisl CeJIEKIUH.

[Tomyuyenue TMOJIUILION/IOB. BuyTtpuBuaoBas rUOpUAN3aLINSL.
bnuskopoAcTBEHHOE — CKpeniuBaHWe, WiM  UHOpuaAuHT.  HeponcTtBeHHoe
CKpelIMBaHue, WM ayTOpUAWHT. ['eTepo3uc u ero mpuuuHbl. Vcmoms3oBaHwme
rerepo3uca B cenekiuu. OtnanéuHas rubpuauzanus. [Ipeogonenue Oecrutoaus
MEKBHUIOBBIX THOPHUIOB. JIOCTHIKEHUS CENIEKIIMY PAaCTCHUHN U KUBOTHBIX. «3enénas
DEBONIOYUL).

CoxpaHeHre U U3y4YeHUE N'eHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHU U
UX JUKUX pOAMYENd I CO3/JaHMs  HOBBIX COPTOB M THOpHUIOB
CEIIbCKOXO34MCTBEHHBIX  KYNbTYp. M3yuenue, coxpamenue u YnpasieHue
2eHeMUYeCKUMU Pecypcamul CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax YAyUueHus: CyujeCmsayrouux u co30anusi Ho8bix nopoo, MUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUI,
nepeodosuvlx uoeti U nepcneKmueHbX MexHoI02UlL.

JleMoHCcTpauumn

IToptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. bensies.

Tabmuiiel u cxembl: «l{eHTpbI TPOUCXOKIECHUS U MHOTO00pa3usl KyJbTYPHBIX
pacTeHu», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW W3MEHYMBOCTHY,
«Metogpl cenexuumny, «Otnanéunas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOA
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEIEKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBHUBKa pacTeHHID.

IKekypeusi «OCHOBHBIE METONBl U JIOCTHXKEHHS CEJIEKI[MM PACTeHH U
KHUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIHIO, MIJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK, B TEIJIMYHOE XO354UCTBO, B J1A0OpATOPHIO
arpOyHUBEPCHUTETA WIM HAYUYHOTO LIEHTPA)».

Tema 16. BuorexHoJI0rus U CHHTETHYECKAsA OMOJIOTUS

OOBEeKTHI, HCIHOJIb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKaHEBbIC
KYJIBTYPBHI, MHKPOOPTAHU3MBI, 150.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJICOOMEeUeHHe, TMONyYeHHUE KHUCIOMOJIOYHBIX  TPOIYKTOB,
BUHOZEenue. Mukpoobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX
texHosorui. [IpousBoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTHM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHCHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallliuX HE BCTPEUAIOIIHUECS B MPUPOI€ OMOCUHTETHUECKHUE MY TH.



Knerounass unxenepus. MeToapl KyJbTypbl KIETOK U TKAHEW PACTEHUU U
KUBOTHBIX. Kpuobanku. ComaTtuueckass TruOpUIM3aIlMsl U COMATHYECKH
sMOpuorene3. lcnonp3oBaHue TramioujioB B CEJICKUUM pacTeHuil. [lonyuenue
MOHOKNOHANbHBIX anmumei. Hcnonvzoeanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTpyKIMs
AWIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAaHTALUU SJEP KIIETOK.
Texnonozuu 0300p06IeHUs, KYTbMUBUpPO8AHUs U  MUKDOKIOHATLHO20
DA3MHOMNCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBanue pexkomouHaHTHbIx JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrkeHuss W MEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  HMH)KCHEPHUH.
DKOJIOTUYECKHUE U ITUUECKUE TPOOIEMBbI TEHHON MHKEHEPUU.

Menunuackue Oouotexnonoruu. [locrrenomuas nudposas menununa. [T1P-
JMArHOCTHKAa. MeTa0oJIOMHBIN aHaiu3, TEHOIEHTPUYECKUN aHalu3 MpoTeoMa
YeJNIOBEKA JUIA OLIEHKH COCTOSIHUSL €r0 340pOBbs. MCIONb30BaHME CTBOJIOBBIX
kieTok. TapretHas Ttepanus paka. 3D-OmouHkeHepus i pa3pabOTKU
(byHIaMEHTAJIbHBIX OCHOB MEJMLMHCKUX TEXHOJIOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEe coueTaHWEeM TEXHOJOTUH TPEXMEPHOro OMONMPHUHTHHra W ckaddonaunra
JUISL PELIEHUS 3a/1a4 [TEPCOHATN3UPOBAHHON MEAULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 00ecredeHruss KOMOMHUPOBAHHOU
3amuThl 0T BO3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJSIPHBIX MEXAHU3MOB
dbynkuunonuposanusi PHK-conepskaiux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OMAacCHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JleMoHCcTpauumn

Tabauups! u cxemsl: «/cnonb30BaHNEe MUKPOOPTAaHU3MOB B MPOMBIILIEHHOM
pou3BOJICTBEY, «KileTouHas nnxxeHepus», «I'eHHast HHXXEHEPUS».

JlabGopaTopHasi padora «/3yueHne 00bEeKTOB OMOTEXHOJIOTUM.

IIpakTuyeckas padora «llomyyeHrne MOIOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buotexHonoruss — BaKHEHIIas MPOU3BOAUTENIbHAS CHJa
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:kneHue W pa3BUTHE IBOJIONMOHHBLIX NPEACTABJIEHUI B
OMO0JIOrHH

OpomonnonHas Teopus Y. JlapBuHa. IIpeamochbUIKM  BO3HHKHOBEHUS
napBuHU3Ma. JKu3Hb 1 HayuyHas aestenbHocTh Y. JlapBuHa.

JIBroKy1mue cuitel dBoJIonnA BUI0B 110 Y. J[apBuHY (BhICOKas MHTEHCUBHOCTh
Pa3MHOXKCHHUSI OpPraHM3MOB, HACIICJICTBEHHAs HW3MEHUYHMBOCTh, OoOphOa 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).



Odopmiienne cunrerndeckor teopun dBomtonmu (CTD). HelTpanbhas
teopust dBomtouuud. CoBpeMeHHas JBOJIONMOHHAS  OWOJOrus. 3HAYCHUE
ABOJIIOIIMOHHON T€OpUHU B (POPMHUPOBAHNH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JleMoHCcTpanumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. lapBun, C. C. YerBepukos, 1. U. [lImaneraysen, k. Xongein, /. K.
benses.

Tabmuupr u cxembl: «Cuctema xuBod npupoisl (mo K. Jluanaero)»,
«Jlectnunia xkuBBIX cymectB (o Jlamapky)», «Mexanusm GHoOpMHUPOBaHUS
npucHocoOieHnii y pacteHuii U KuBOTHBIX (o Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBusa Y. lapsuna», «Haxoaku Y. HapBunay, «@opmbl O0pHOBI
3a cymectBoBaHuey», «llopoabl romy6eit», «MHorooOpa3ue KyJbTypHbIX (HhOpM
KarmycThl», «[lopoasl JoManHuX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo 4. J[apBuny)», «Cxema COOTHOIICHHUS JBIKYIIMX CHJI 3BOJIOIUNY,
«OCHOBHBIE MTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOLIUN.

Tema 2. MUKpPO3BOIIOLMSA U €€ Pe3yJIbTAThI

[Tonmynsinus Kak 3J€MEHTapHasi equHULA 3BOMOUUA. COBpEMEHHBIE METOIbI
OLICHKM TEHETUYECKOr0 pa3HOOOpa3usi M CTPYKTyphl mnomyisauuid. M3menenue
reHopoHJa TOMyJISUUU KaK 3JEMEHTApHOE »HBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHeTuyeckoro pasHoBecus J[xx. Xapau, B. BaiinOepra.

DOnemenTapHbie (HAKTOPHI (IBMKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIHN
npouecc. KomOuHaTMBHAs W3MEHUYMBOCTH. Jlpeilid TeHOB — ciyuyailHbIe
HEHANpAaBJICHHbIE M3MEHEHHUS 4YacToT ajulesie B  momysiuusx. O¢PdexT
OCHOBAatTeNs. JIggpexm oOymuinounoeo eopaviuka. CHUdCEHUE 2eHemUUecKo20
pasnoobpaszus: npuyunsl u cieocmsus. llposenenue s¢ppexma Opeiigha 2enos 6
bonvwux u  marvlx  nonynayusx.  Mwurpanuu.  V3onsamus  TOMYJISIIHM:
reorpaduueckas (IpocTpaHCTBEHHAs), Ononoruyeckas (penpoayKTUBHAs).

EctecTBeHHBII 0TOOp — HampaBisaOmMid  (pakTtop sBomonuu. Dopmel
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWUNA, CTAOWIM3UPYIONIUNA,  Pa3pbIBAIOIIHMA
(mu3pyntuBHbIN). [lomoBoit oTO0p. BO3HMKHOBEHHE M HBOJIOIUS COIUATBHOTO
MOBEICHUSI )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  Pe3yJbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBEeHHWE  MPUCIOCOONEHUH y  opranm3sMoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl npucnocobieHuid y opraHu3MoB: MOp(OIOrHYECKue,
dbusznoniornyeckre,  OHMOXMMHUYECKHE,  MoOBeaeHUYecKne.  OTHOCHUTEIHHOCTh
IPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u CTpyKTypa. BumooOpa3oBanue Kak pe3ysbTar
MUKpOdBOMIOIMHU. M3onsdnus — kitoueBod ¢aktop BumoodOpazoBanus. [lytu u
CIoCcOObI BUJ1I000pa30BaHUS: aJIONaTPUUYECKOe (reorpaduueckoe),



CUMITAaTPUYECKOE (?KOJIOTUYECKOE), «MT'HOBEHHOE) (monMIIOnU3aIusl,
rubpuanzanus). JJIMTeTbHOCTh 3BOIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GopMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BONOMOHHONW OWOJOrMM B  pa3padOTKE HAay4YHBIX METOJOB
COXpaHeHus: 6uopazHooOpazus. MUKPOIBOMIONMS U KOABOJIIOLUS MAapa3suTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTUOMOTHUKAM M CHOCOOBI
O00pBLOBI C HEl.

JleMoHCcTpauumn

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

Tabnuuer u cxembl: «MyTanmoHHass HU3MEHUYMBOCTHY, «llomynsironHas
CTpYKTypa BUAa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «/IBmwxkyiue
CWJIBl HBOJIFOLIUNY, «DKOJIOTMUYECKash M30JSIUs MOMYJSUUNA CEBAaHCKON (openny,
«['eorpapuueckass W30JAMMS  JIMCTBEHHUIBI CHOMPCKOW W JIMCTBEHHHULIBI
Jnaypckoi», «IlomyaslMOHHbIE BOJHBI YUCIEHHOCTU XUIITHUKOB U XKEPTB», «Cxema
JNEUCTBUSL €CTeCTBEHHOTO OTOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«Bnycrpuaneaslii Menanu3m», «KuBble nckonaeMbiey, «llokpoBuTENbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananranumn», «llpucrnocoOieHHOCTH OpraHu3smMoB © €€
OTHOCUTENBHOCTBY, «Kputepun Buaa», «Buasl-nBoiiHukn», «CTpyKTypa BHUIA B
npupozae», «CrnocoObl BuaooOpa3oBaHus», «l'eorpadguueckoe BUA000pa3OBaHUE
TpEX BUIOB JAHJBIIEH», «DKOJIOTMUECKOE BHUI000pa30BaHWE BUJOB CHHHUIDY,
«ITomumiousl pacteHuit», «KamycrHo-penednbiii ruopu.

O6opynoBaHue: repOapruu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUIl U
3BEpell ¢ MpuUMepaMH pPa3IUYHBIX MPUCIOCOOJICHUNM, uydena MTUIl U 3Bepei
pa3HbIX BHJIOB, TepOapuu pacTeHU OJMWM3KUX BHIIOB, OOPa30BaBIINXCS
pPa3TUYHBIMU CIIOCOOAMH.

JlabopaTopnasi padora «BrisiBIeHHEe H3MEHUHMBOCTH Y 0COOEH OJHOTO
BUJIA».

JlaGopaTtopnasi  paGora  «lIpucrmocoOieHuss  OpraHU3MOB H  HUX
OTHOCHUTEJIbHAS 1[EJIECO00Pa3ZHOCTDY.

JlabopaTtopnasi paGora «CpaBHeHHE BHJOB IO MOP(POIOrHIECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoIOuns U eé pe3yJibTaThl

Meronel W3ydeHMS MakKpolsBOJoUMHU. [laneoHTONOrMYECKME  METOIBI
uzydyeHus: osBoionuu. Ilepexonueie QopMbl W (QUIOreHETHYECKHE  PSJIbI
OpraHU3MOB.

buoreorpaduueckue metonasl usyueHus sBomonud. CpaBHEHHE (IIOPHI U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue odbnactu 3emun. Bunbl-
SHAEMHUKHU U PEIIUKTHI.



OMOpPHOIOrHYECKHUE U CPABHUTEIBLHO-MOP(OIOrHuecKre METOIbl U3yUYeHUs
ABONIOLMH. ['€HEeTHYeCKHMEe MEXaHU3Mbl DJBOJIIOLIMA OHTOTE€HE3a M IOSBIICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJOTMYHBIE  OPTaHbI.
PyaumenTtapuble  opraHbl M araBu3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKWe  METOJAbl  HW3YYEHHUS  DBOJIOLUHU.
['omonoruunbie TeHbl. COBpEMEHHBIE METOABl MOCTPOEHUS (UIOTEHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUH U SBOJIFOLIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (IIpaBHUiIa) SBOJIONUU. [Ipunyun cmenvl yHKYuULL.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIOLIHH.

JleMoHCcTpauumn

[Toptpetsi: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkens.

Tabnuuel 1 cxembl: «DUITOTeHETUUECKUI Pl JOMIATNY, «APXEONTEPUKCTY,
«3Bepo3yObie  smiepb»,  «Creromnedanby,  «Punnodurts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuyeckue 30Hb 3emum», «lpeid) KOHTHUHEHTOBY,
«PenmukThly, «HadanpHble cTaauu SMOPHUOHAIBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W AaHAJOTUYHBIE OpraHb», «PyIuMeHTH,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OphI 4YeJIOBEKa M IIMMIIaH3e», «lJIaBHBIE
HaIpaBJIEHUS 3BOIOLUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

ObopynoBaHue: KOJUIEKIMH, repOapuu, MYJSDKM HCKOIAEeMbIX OCTaTKOB
OpraHW3MOB, MYJISI>KM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUA HACEKOMBbIX.

Tema 4. IIpoucxoxaenne U pa3sBUTHE )KU3HU Ha 3emJie

Haydnple THUMOTE3bl NPOUCXOXKIACHUS >KM3HUM Ha 3emie. AOUOTeHE3 W
naHcriepmusi. JloHayyHbie TpeCTaBICHUS O 3apPOXKIACHUU KU3HU (KPEAlMOHU3M).
['MnoTre3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpOBEp KeHHE onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxienue ;xu3Hu U aCTpOOUOJIOTUSI.

OcHoOBHbIE JTanbl HEOPraHUYECKOU 3BOJIIOLMH. [ImanerapHas
(reosoruyeckasi) HSBOJIONMS. XUMHUYECKas »dBOJIONUMA. AOWUOTEHHBIM CHHTE3
OpraHnYecKux BeulecTB M3 HeopraHmyeckux. Ombir C. Mwmmiepa u I'. HOpwu.
OO6pazoBanue mnoauMepoB U3 MoHOMepoB. KoamnepBatHas runoresa A. U.
Omnapwuna, TunoTe3a nepBuaHoro Oynpona J[xk. XonaeiiHa, reHeTudeckas TUIOTe3a
I'. Ménnepa. Pu6o3umbl (T. Yex) m rumoresa «vmupa PHK» V. I'mnGepra.
dopMmupoBaHue MEMOPAH U BOSHUKHOBEHUE TPOTOKIIETKH.

HUctopus 3emsmm m meroasl €€ wu3ydeHus. lckomaemble opraHnudeckue
octatkd. ['eoxponosoruss u e€ wmeroapl. OTHOCUTENbHasT U aOCOMIOTHAS
reoXpoHOJIOTHs. ['e0XpoHOIOruUecKas mKana: 30Hbl, IPbl, IEPUOIBI, STTOXU.



Hadvanbnbie 3Tanbel opraHndeckor 3BooLMU. llosBieHue u 3BOMOLMSA
MEPBBIX KJIETOK. DBOMIONUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKN KaK aHaJOr MEpPBbIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokaproTHI M 5yKapHOTHI.

[IpoucxoxneHue 3ykapuoT (CUMOMOTeHe3). DBOIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. IIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoB. BO3HHMKHOBEHUE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLNUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(O3bl
pacrenui. Bpixox pacrenust Ha cymry. [losiBieHHE CHOpPOBBIX pacTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. I[IpoucxoxaeHue UIBETKOBBIX
pacTEHUM.

OcCHOBHBIEC 3Talbl ABOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMoOp(o3bl
KUBOTHBIX. Bennckas ¢dayna. KeMOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOpaOBbIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUSA MO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinii. [IpoucxoxieHre MICKOMUTAIOMMNX U
ntui. [Ipunnun kirodyeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emie IO 3paM M NEpUoAaMm: apxei, MpOoTepO30u,
najgeo3oi, Me3030M, KailHo30i. OOm@as XxapakTepucThka KiuMmMata U
reOJIOTUYECKUX MpoueccoB. [losBIeHHE W paclBET XapAKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: €ero yCIOBHUS U BIUSHUE HA Ta30BBIM COCTAaB aTMOCHEPHI.

MaccoBble BBIMUPAHHUSI — KOJOTHYECKHE KPU3UCHI mpouwioro. [IpuunHel u
CJIIEICTBUS MAacCOBBIX BbIMUpaHU. COBPEMEHHBIM 3KOJOTMYECKUN KPHU3UC, €ro
ocobenHnoctu. [Ipobiema coxpanenus: 6nopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [lpuHiuner kiaccudukanuu
oprann3MoB. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpersr: @. Pequ, JI. Cniasmmannanw, JI. Ilactep, . . Meunukos, A. 1.
Omnapumn, Ix. Xongein, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuier u cxeMbl: «Cxema onbita @. Penny, «Cxema onbita JI. ITactepa mo
M3YUYECHUIO CaMO3apoXJaeHUs ku3Hm», «Cxema ombiTa C. Mumnepa, I'. HOpwn»,
«JTanpl  HEOPTraHMYECKOW  BBOJIOUUM»,  «[ €OXpOHOJIOTMYECKass  IIKAJIa,
«HauanpHble dTaIbl OPraHUYECKON IBONIONUNY, «CxeMa 00pa3oBaHMs IYKAPUOT
nyTéM cumoOuoreHeza», «Cucrema KuBOM mnpupoab», «CTpoeHHE BUPYCay,
«Apomopdo3el  pacteHuit», «PuHnoduTh», «OIHOKIETOYHBIE BOJIOPOCINY,
«MHuorokiierounsie  Bogopocan», «Mxm», «llanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KumeuHononocTHbIEY,
«IInockue 4EPBUY, «HUneHucTroHorue», «PbIOBDY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItumpy, «Miekonuraromuey, «Pa3BuTHe KHU3HU B
apxenckou 3pey», «Pa3BuTHe KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BuTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTHe )XKU3HU B ME3030MCKOM 3pey, «Pa3Butne XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuyd pPACTEHHM pa3IWYHBIX OTMAETOB, KOJIIEKIIUH
HAaCEKOMBIX, BIIAYKHbBIE IIPenapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU
WUIJTIOKOXKUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, UyYella NTULl U 3BEpEN,
KOJUICKIIUM OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJSDKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasa  sabopatopnasi  pa6ora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o u3ydeHnto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCMHEHUN B
NEPBUYHON aTMochepey.

JlabopaTtopnass paGora «/I3yyeHue M ONHCAaHUE HMCKOMAEMbBIX OCTATKOB
JPEBHUX OPraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUS pPaCTEHUM
Pa3HBIX OTHEIIOBY.

IIpakTnyeckas padora «/3yueHue ocOOEHHOCTEW CTPOEHUS MTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznensl n 3agaum aHTponoaoruu. MeToibl aHTPOTIOJIOT U H.

CraHoBiieHHE TPEACTABICHUM O MPOUCXOXKJICHHHM YeJIOBEKa. Penurunosnbie
BO33peHUs. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CUCTEMATUUYECKOE MOJIOKEHUE YETTOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKAa € JKABOTHBIMHU:  CPaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3H0JIOr0-OMOXUMHUYECKHE,
noBesieHueckue. OTIn4us 4enoBeKa OT )KUBOTHBIX. [IpAMOX0XKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOW CUTHAIBHOU
CHUCTEMBI.

JIBrkymue cuiibl ((akTophl) aHTPOIOTeHe3a: OMOJIOTHYECKUE, COIHANIbHBIE.
CooTHolieHUEe OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIEC CTaJuu aHTpororeHe3a. PanHue uenoBekooOpaszHbie 00€3bSHBI
(IPOKOHCYJIBI) U paHHUE MTOHTUABI — OOIIHME MPEAKU YETOBEKOOOPA3HBIX 00€3bsH U
mo/iei. ABCTpaJONUTEKU — ABYHOTHE MpeAKH JitoAeh. YeloBek yMenbli, epBbie
W3TOTOBJIICHUS OPYyAUi TpyJa. YeloBeK NpsMOXOISIIAN U TIEPBBIA BBIXOJ JIFOJEH
3a mnpenensl  Adpuku. YenmoBek reWmenbOeprckuii  — o0mUMHA  IpeaoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa pPa3yMHOTro. UeloBeK HeaHAEepTalbCKUU
Kak BHJ JIOJIEM XOJOJHOTO KiMMaTra. YelloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a Tmpenenamu AQpukwu.
[TaneoreneTrka U MajJeOreHOMUKA.



DBOJIONUS COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBI OTOOp B TMOIMYJISIIHSIX
yesioBeka. MyTanuoHHBIN Tiporiecc U noiaumopdusm. I[lonmynsiuroHHbIE BOJHBI,
npeid reHoB, murpamus U «dPpQGeKT oCHOBATENS» B MOMYJSLUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. llonarue o pace. bonpmme pacel: eBporneougHas
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBAaTOpHAbHAS),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu pacceneHuss 4elioBeKa IO IUIAHETE.
EnuncrBo  uyenoBeuecknx — pac.  HaydHas  HECOCTOATENBHOCTH — pach3Ma.
[Tpucnoco0neHHOCTh 4YeNoBeKa K pa3HbIM YCIOBHUSM OKpYXarollel cpeabl.
Bnusnue reorpaduueckoit cpenbl u apedidpa TeHOB Ha MOPQOJNOTHIO H
(U3HOIOrHIO YETIOBEKA.

MexaucuuminHapable  MeTojabl B (u3uueckoil  (OMOIOTHYECKOI)
AHTPOMOJIOTHHU.  DBOJIOLMOHHAS ~ AHTPOINOJOTHUS U MAaJC0aHTPONOJIOTHS
YeJIOBEUYECKUX NOMYJIANU. bruocorumanbHble HCCIENOBaHUS NPUPOJbI YETOBEKA.
HccnenoBanrie KO3BOMIOLMH OMOJIOTMYECKOT0 U COLUAIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

IToprpersr: Y. lapsumn, JI. Jluku, 4. 5. Poruackui, M. M. I'epacumos.

Tabnuiel u cxembl: «MeTobl aHTPOTIOJIOTUNY, «I 0JTOBHON MO3I YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biHb», «CKeleT 4YeloBeKa U CKEJeT I[IHMIIaH3e»,
«PynuMEHTHI U aTaBU3MbDY, «JIBUXKYIIIME CUITBI aHTPOIOTEHE3a», « IBOJTIOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpajmonuTek», «YenoBek  ymenblid», «YernoBek
MPSAMOXOISIINIY, «/leHncoBckuil yenoek» «Heannepranbup», « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarbl IBOJTIOLMH YEJIOBEKa», «Packl uemoBekay.

OOopynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MpEeAMETOB MAaTepUaIbHOU
KyJbTYpbl ~TPENKOB dYeloBeKa, penpoaykiuu (dbororpaduu) KapTuH C
MU(DOTOTHYECKUMU W OUOJEHCKUMH CIOKETaMH TPOMCXOKICHUSI 4EeIOBEKa,
dboTorpadguu HaxoJI0K UCKOMAEMBbIX OCTATKOB YEJIOBEKa, CKEJIET YEIOBEeKa, MOJIEIb
gyeperna 4YejaoBeKa W 4epena IIMMIIAH3€, MOJEIb KUCTH YEJIOBEKA W KHCTH
IIMMITIaH3€, MOJEJIH TOpCca MPEIKOB YeIOBEKa.

Jlabopatopnas padGora «V3ydueHne o0cOOEHHOCTEH CTpOEHUs CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «l3ydeHne sKOJOTUUECKUX aJanTallui YEJTOBEKa.

Tema 6. Dxkosoruss — Hayka 0 B3aMMOOTHOUIEHHSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaou

3apoxkaeHre U pa3BUTHE dKojoruu B Tpyaax A. I'ymbonbsara, K. @. Pyinbe,
H. A. CesepuoBa, O. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum
sK0oJ0TUH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.



Metonsl skonoruu. IloneBbie HaOmoneHUSA. DKCHEPUMEHTHI B 3KOJOTHU:
npUpoAHbIE U JlabopaTopHble. MojenupoBaHue B JKOJOTHMH. MOHUTOPUHT
OKpY’KaroIeh Cpeibl: JIOKAIbHBIN, PpErHOHATBHBIN U TJI00JIHHBIM.

3Ha4eHUE DOKOJIOTMYECKMX 3HAHMW U1 YEJIOBEKa. OJKOJOTMYECKOE
MHUPOBO33PEHHUE KaK OCHOBA CBS3€H 4YEJIOBEUECTBA C INpUpoaor. DopMupoBaHUe
AKOJIOTUYECKOHN KYJIbTYpPbl U SKOJIOTHYECKON I'PAMOTHOCTH HACEJICHUSI.

JemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabnuupel u cxemsl: «Pasznensl skoiorum», «MeTtonbl skomorum», «Cxema
MOHUTOPHUHIA OKPYKAOLIEN CPEIBDY.

JlaGoparopHas padora «3yuenue METOJOB JKOJIOTHYECKUX
WCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Knaccudukanus
HKOJIOTMYECKUX (DaKTOPOB: aOMOTHYECKUE, OMOTUYECKHE, aHTponoreHusle. Oomue
3aKOHOMEPHOCTH ACHCTBUS dKojornueckux (akropos. [IpaBmino munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbI.

Abuotnueckue ¢akropel. CBeT Kak »Konorudeckuid daxrtop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHUYECKUE TPYIIIIbI
pacTeHHI M JKMBOTHBIX IO OTHOILIEHHIO K cBeTy. CuUrHajbHas poJib CBETA.
DoTONEPUOAN3M.

Temneparypa kak skosiormueckuili ¢akrop. JlelicTBue Ttemmneparypsl Ha
opraHu3Mbl. [loMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. JBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxunocts kak skonorumdeckuil ¢akrop. IlpucnocoOnenuss pacteHuii K
nojjiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHU MO OTHOUIEHUIO K
Bojie. [IpucnocoOnenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3[yIIIHAs, MOYBEHHAs,
rlyOMHHAasT  TOJANOYBEHHAs, BHyTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKHE
0COOEHHOCTH cpel oOuTaHuss opranu3sMoB. [IpucnocoOneHuss OpraHusmMoB K
JKU3HU B Pa3HBIX Cpeax.

buonornueckue putMbl. BHemHue M BHyTpeHHUE puUTMBbL. CyTOUHBIE U
roJu4Hble pUTMbL. [IpHCOCOOIIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHHUSM
YCIIOBHM KU3HMU.

Kuznennsie Qopmbr  opranm3moB. [loHsTue o Ku3HEHHOU (opme.
XKuznennsie GopMbl pacTEHUN: AEPEBbs, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OAHOJNETHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUAPOOUOHTHI,
reoOMOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornyeckue (bakTopBhI. Bubr OMOTHYECKUX B3aMMOJICUCTBUM:
KOHKYPEHLUS, XUIIHUYECTBO, cUMONO03 U ero (opmel. Ilapasutusm, koomnepamnus,
MyTyaln3M, KOMMEHCATU3M (KBapTUPAHTCTBO, HaxjaeOHn4yecTBo). Hetpopuueckue
B3auMojencTBus  (Tonuueckue, (Qopudeckue, (pabpuyeckue).  3HaUeHHE
OMOTUYECKUX B3aUMOJECUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B CpeJe
oOutanus. [IpyHIUI KOHKYPEHTHOTO UCKITFOYEHHUS.

JemoHcTpanuu

Tabnuuer u cxeMbl: «Dxonoruueckue (akTope», «CBETOBOM CHEKTpY,
«IKOJOTrMYEeCKUEe TPYMIbl )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TemioKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KMBOTHBIEY», «DHU3MOIIOrHUECKUe aganTalnuu
KUBOTHBIX», «Cpeapl 0OUTaHUS OpPraHU3MOB», «bBHOJOTMYECKHUE PUTMBDY,
«Kuznennole  Gopmbl  pacteHuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIXY,
«29KocucTeMa MUPOKOIUCTBEHHOTO Jiecay, « IKOcUcTeMa XBOMHOrO jecay, «Llenu
NUTaHus», «XuuHudectBo», «llapasutusm», «Konkypenuus», «CumOnosy,
«KommeHcanuzmy.

O6opynoBanue: repbapuu pacTeHUW U SKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSIHUIO Pa3UYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHUM, CBETOIIOOMBBIE, TEHEIIOOUBHIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUs, repOapuy U KOJJICKIIUU TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUM, uydesia MTHUIl U 3Bepeil, repoapuu
pacTeHull, OTHOCSIIMXCA K TUrpoguram, kcepoduram, mMe3opuram, KOMHATHbBIE
pacTeHusl JaHHBIX TPYIII, KOJJIEKIUH >KMBOTHBIX, OOMTAIOIIMX B Pa3HbIX CPeaax,
repbapuu U KOJUIGKIMM PACTEHUH M IKUBOTHBIX, OOJaJaloOlUX YepTamH
MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHH >KH3HHU, TepOapuul H
KOJUIEKIIUM PACTEHHM M >KUBOTHBIX PAa3IUYHBIX >KMU3HEHHBIX (DOpPM, KOJUIEKIHUH
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIHUYHBIX OMOTUYECKUX B3aUMOJECHCTBUSAX.

JlaGopaTopHasi paGora «BBIIBICHHE TMPHUCIIOCOOJICHUNH OPraHU3MOB K
BIIUSIHUIO CBETAY.

JlabGopaTopnasi paGora «BbIsBICHHE TMPUCIOCOOJICHUNH OPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPbI».

JlabopaTopnass pa6ora «AHaTOMHUYECKHE OCOOCHHOCTH PACTCHHH W3
Pa3HbIX MECT OOUTAHUS.

Tema 8. IKo010rusi BUA0B U MOMYJIALMH

OKOJIOTUYECKHE  XapaKTEPUCTHUKUA  MOMYJISALHUH. [lonymauus  Kak
Oounonornyeckas cucreMa. Poiib HEOTHOPOIHOCTH Cpefibl, (GU3UIECKUX O0aphepoB U
0COOEHHOCTEW OMOJIOrHH BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPHI
nonynsiuuid. OCHOBHbIE MOKa3aTead MOMYJISUU: YHUCIEHHOCTh, IUIOTHOCTD,



BO3pacTHasi U TMOJIOBas CTPYKTypa, PpOKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUSI.

DKoJyiorudeckas CTpykrypa nonysiiuu. OleHKa YUCICHHOCTH TOMYJISIUU.
JuHamuka nomyiasiuuu U e€ peryydnus. buoThuueckui MOTEHIUANT MOMYJISIUU.
MopenupoBanue quHaMHuKU nonyiasiuud. KpuBbie pocTa YMCIEHHOCTH MOMYJIALINH.
KpuBble BbDKHMBaHUS. Perymnsiiivs YUCIEHHOCTH NOMYJSUUNA: poiib (HaKTOPOB,
3aBUCAIINX W HE 3aBUCSIIMX OT IJIOTHOCTH. DKOJOTUUECKUE CTpATEruu BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 »KoNOTMYECKOW Huie Buaa. Mectoobutanue. MHOromepHas
MoJzenpb skosornyeckon Humm JIx.M. XatumHcona. Pasmepsl 3kosiornueckomn
Huiy. [loTeHnnanbHas U peain30BaHHAs HUIIIH.

Bun kak cucrema mnomymsuuid. Apeansl BUIOB. BHIBI M MX JKU3HEHHBIE
CTpaTeruu. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTU TIOBEJEHUS W MUrpaluid >KUBOTHBIX. buoiorumueckue
WHBA3UM YYKEPOJIHBIX BUJIOB.

JleMoHCcTpauumn

IToptper: k. Y. XaTunHCOH.

Tabnuuel M cxembl: «DKOJOTMYECKHE XapaKTePUCTUKHU  TMOIMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa  momyJysiiuun», «Bo3pacTHble  mupamMuibl
nonyysiuun», «CKOPOCTh  3acelieHUsi TOBEPXHOCTH  3eMJIM  Pa3IUuYHbIMU
opranuzMamMmy», «Mogeinb 3kosiorndeckoit Humu [[x. M. XatuuHconay.

Oo6opynoBanue: repbapuu pacTeHHUM, KOJUIEKIIUN KUBOTHBIX.

JlabopaTtopnasi pabora  «lIpucmocoGneHuss ceMsH  pacTeHMM K
PACCEIICHUIO).

Tema 9. Jxosorust coodmecTB. IKOJIOrHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3M MEXKITY
OopraHu3MaMu B OHOIIEHO3€.

OkocucteMa kKak oTkpwiTas cucteMa (A. JIx. Tencnu). OyHKIMOHATLHBIE
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu u ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [10UBbI U Wbl B 3KOCHCcTeMaX. KpyroBOpoT BEIIECTB U MOTOK YHEPTUU
B 9KOCHCTEME.

OcHOBHbIE  TIOKa3aTeldu  dKocHCTeMbl. buomacca u  mpoayKuus.
DKOJOTUYECKHUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COO0OIIECTB — cykieccuu. [lepBuunbie U
BTOPUYHBIE CYKIIECCUM W MX IMPUYUHBL. AHTPOIOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. Kimnmakcunoe cooOrmiectBo. buopaznooOpasue u moiHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTU COOOIIIECTB.



[Ipupoanbie 3KOCUCTEMBL. JKOCUCHIEMbl 03€P U peK. DKocUcmemvl Mopeu u
0Keanos. Ixocucmemovl MYHOP, 1eCO8, cmeneti, NyCmbltb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrtema. ArpoueHo3. Paznnuunsg
MEXIy aHTPOIIOTCHHBIMH U PUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opoackas
bnopa u dayna. CuHaHTpommu3amusi ToOpojckol ¢ayHbl. buonornyeckoe wu
X03SUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
sKocucTemax. Ponv kackaonoco spgexma u 6udo8-30upuxamopos (Kuoueswblx
8U008) 6 hyHKYUuoOHUpoBsanuu 3xocucmem. IlepeHOC PHEPTHH U BEIIECTB MEXKIY
CMEXHBIMU IKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, IOMYJISALMNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanusmol 8030elicmaus 3a2psA3HeHUll PA3HbIX munog Ha
CcyOOp2aHUBMEHHOM, OP2AHUSMEHHOM, HONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUSL.
MeTomo10THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JemoHcTpanuu
IToptpert: A. JIxx. Tencau.
Tabmuer  u  cxembl:  «CTpykTypa  OuoleHo3a»,  «IKocHCTeMa

HIMPOKOJIUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOWHOrO Jeca», « DyHKIMOHAIbHbIE
IpYIIBl OPTaHU3MOB B 3KOcHCTEME», «KpyroBOpoT BEIIECTB B 3KOCHUCTEMEX,
«llenu nuranus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«JKonoruyeckas nupamujia OMOMacchl», «IKOJOTHUYECKas MUpamMuia SHEPTrUun»,
«O0pazoBanue O6osota», «IlepBuuHas cykueccus», «BoccraHoBieHue jeca mocie
noxapa», «9KocucTemMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
HHEPTUU B arpoleHo3ey, «[Ipumepsr ypOboskocuctemy.

O6opynoBaHue: repOapruu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHUIl U
3Bepe, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUM, akBaprUyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypoo3KOCUCTEMbD.

JlabopaTopnasi paGora «l3yueHue pazHOOOpa3vs MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX AKOCUCTEMAX).

IKCKYypcHsl «DKCKypCHs B TUIIMYHBIA OMoreorieHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJI0JIbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKYypcusi «DKCKypCUsl B arposKocuctemy (Ha Moje WId B TEIUIMYHOE
XO3SUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obOmemnanerapHas o0ojiouka 3eMIIHM, TJI€ CYUIECTBYET WIH
CylllecTBOBajia XU3Hb. PazBuTue npejacraBieHuii o ouocdepe B Tpygax J. 3rocca.



Yuenune B. U. Bepnaackoro o 6mocdepe. Obmactu 6nocdeps u e€ cocras. JKupoe
BelecTBO Ouocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyulecTBOBaHUsl Onochepbl. OcobeHHOoCTH OHocdepbl Kak
rJ1I00aJIbHOM 3KocHCTEeMBl. J{nHaMHuecKkoe paBHOBecHe B Ouocdepe. KpyroBoporsl
BEIIECTB U OMOTEOXMMHUYECKUE IUKIBI (YIiiepoia, a30Ta). PUTMUYHOCTD SIBICHHIA
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. [lonarue o Omome. OCHOBHbIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIAHHbBIE U IUPOKOJIUCTBEHHBIE Jieca, CTEIU, CABAHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTENbHBIN U )KUBOTHBIN
MHUp OMOMOB CYIIIH.

Crtpykrypa u QYHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTr0 MOTEHIMAa U
onochepHbIX PyHKIUI.

JemoHcTpanuu

[Toptpetsl: B. 1. Bepuanckuii, 3. 3rocc.

Tabmuiel u cxembl: «I'eocdepsr 3emnn», «KpyroBopor azora B ImpUpPOJIE»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopor Kuciopojga B TPUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cyminy, «Knnmarnueckue
nosica 3emnm», «TyHapay, «Talray, «Cmemanasiii jgecy, «IIMpOKOIMCTBEHHbBIN
nec», «Crenby, «CaBanHay, «IlyctbiHsy, « Tponnueckuii gec.

O6opynoBaHue: repbapuu pacTeHUN Pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesnnoBek U oOKpy:Ka0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX TMpPUYMHBL. Bo3aeilcTBUe ueloBeKa Ha
ouochepy. 3arps3HeHue BO3AyHIHOM cpenapl. OxpaHa BO3ayXa. 3arps3HEHUE
BOJHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenune mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHne KiuMara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIbHBIA U )KUBOTHBIN Mup. OXpaHa
PaCTUTENILHOTO W JKMBOTHOTO Mupa. OCHOBHBIE MPUHLMUIBI OXPaHbl MPUPOJIBI.
Kpacupsie kHuru. Oco0o oxpansiemble npuponanubie Ttepputopun (OOIIT).
Bboranndeckue caibl ¥ 300J10TUYECKUE TAPKH.

OCHOBHbBIE TPUHUUIIBI YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA U IMPUPOBL.
PanmonasibHO€  TIPUPOJOMNOJIB30BAHME W COXpaHEHHWE  OHMOJOTUYECKOTO
pazHooOpazust 3emau. OOIIKME 3aKOHOMEPHOCTH TJI00ANBHBIX HSKOJIOTMYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIE TIOCIEACTBUS.

Pa3zButrie METOJIOB MOHUTOPUHIA Pa3BUTHS ONACHBIX TEXHOT€HHBIX
npoueccoB. CucmemHvle uccie0os8aHus nepexooa K pecypcocbepezarowieli u
KOHKYDEeHmOocnocoonou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvie ungopmayuonuvie cucmemvl, obecneuusaiowjue O00CmMyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX U008 u Ikocucmem. (OcHoOBbl



9KOpeadunumayuy dKocucmem U cnocobos 0O0pbObl ¢  OUONOBPENHCOCHUAMU.
Pexoncmpyryus MopcKux u HazemMHbIX IKOCUCTNEM.

JemoHcTpanuu

Tabmuupr u  cxembl:  «3arpsi3HeHHE  atMocepbl»,  «3arpsi3HEHHE
ruapocdepsl», «3arpsisHeHue mouBby, «llapaukoBeii  AddexT», «Ocobdo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOAEIN YIPABISIEMOTO MUPAY.
O6opynoBanue: (Gororpaguu OxpaHseMbIX pacTeHU U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHATH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI 110
BNOJIOT'MN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHU

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0oOy4JaromuMHCs TPOTpaMM CPEAHEro OoO0IIero oO0pa30BaHUS: JHUYHOCTHBIC,
METalpeaIMETHBIE U TTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOTPAMMBI MO0 OHMOJIOTUU
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYYarOIUMHUCS POCCUMCKOMN
IPAKJIaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, Haiuuue Mmomusayuu K OOy4YeHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPAIULMN pPa3BUTUS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCSl PYKOBOJICTBOBATLCSA B CBOEH
JESITEILHOCTH I1I€EHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, TMPUCYIIUMU CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue HpPaABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbL, CHOCOOHOCMU CMABUMb UEIU U CTPOUTH )KU3HEHHBIE TJIaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B EJIUMHCTBE Y4YEOHOM M BOCIHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBHUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUS W CIOCOOCTBYIOT TpOIlECCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS |
CaMOpAa3BUTHUSA, Pa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTAPIIEMY IOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHUS, OEpEKHOr0 OTHONIIECHUS K KYJbTYPHOMY HACJIECIAUI0 U
TPpAAULKUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie u
OKpYXarollen cpene.

JluyHOCTHBIE peE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buoOTOTHI
JIOJDKHBI OTPaKaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJAIOIINXCS PYKOBOJCTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEH IMO3UIIMEH JUYHOCTH, CHCTEMON IIE€HHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHM, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KUZHECHHOTO
OMbITA U OMbITAa ACATEILHOCTH B MPOIIECCE peaau3allid OCHOBHBIX HaIPaBJICHUI
BOCIIUTATEIILHOW JI€SITENIbHOCTH, B TOM YKCIIE€ B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3ULIMKM O0YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOIMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUEOHBIX M MO3HABATEIbHBIX 3a]1a4, BBHINOJIHEHHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIUI0 IO OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHUE YYUTHIBATh B CBOMX JEHUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C pa3HBIMU YOSXKICHUSMU, KYJbTYPHBIMU IIEHHOCTSAMH U
COIMATbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBbIX, TIO3HABaTEJIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIGHUS K MHEHHUIO OIIMOHEHTOB TMpU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN ACSATEIbHOCTH;

2) IAaTPMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKTaHCKOHU UJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXXEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH MEpes
Ponunoi, ropmoctu 3a CBOWM Kpau, cBOO PojanHy, CBOM S3BIK U KYJBTYpY,
MPOIIJIOE ¥ HACTOSAIEE MHOMOHAIMOHAIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHUE K MIPUPOTHOMY HACJICIUIO U TTaMSITHUKAM MPUPOJIbI,
JNOCTUXKEHUSAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTMH, TOHMMAaHUS 3HAYEHHA OWOJIOTMM B TO3HAHUMU 3aKOHOB
MIPUPOJIBI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBa;

ueiiHas yOeKJIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO W 3ammre OTedecTsa,
OTBETCTBEHHOCThH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApO/a;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBE/ICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HUM B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIHOYAasi ICTETUKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHUMAHHUE SMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOI IPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHusi, GOPpMHPOBAHMS KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBHOIO 0JIArONOJIY YU

MOHMMAaHUE W peanu3alus 370pOBOTO W 0e30MacHOro oOpasza KU3HH
(3mopoBO€  TUTaHUE, COOJIOJICHUE TUTHEHUYECKUX TMpaBUI W HOPM,
cOQTAaHCUPOBAHHBIA PEXUM 3aHATAA U OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAHUE LEHHOCTH MpPaBUJ HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUI M HEMPUATUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTHBHOW JESITEIBHOCTH TEXHOJOTMYECKOM M COLHAIBHOMU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JEATEIbHOCTD;

HWHTEpeC K paziMuHbIM cepam mpodeccroHaIbHON AeATeTbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaywed mnpodeccun H  Pearn30BbIBATH
COOCTBEHHBIC KU3HECHHBIE TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHMIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU )KU3HU,

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

HKOJIOTHYECKH IIEJIeCO00pa3HOe OTHOIIEHWE K MPUPOJIE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS DKOJOTUYECKOM KYyJIbTYphl: MPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUN ISt
OKPY’KAIOIIEH CPEIbI;

OCO3HAaHME TI00ATBHOTO XapakTepa JKOJOTHYECKHX MpoOieM M IMyTel HX
pelieHus;

CIOCOOHOCTh HMCHOJIB30BaTh MpPUOOpETaeMble NpPU HU3YYEHUU OHOJIOTHH
3HaHWSI W yMEHHUS TIPU PEIMICHUH TMpoOJeM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOAOIOIb30BaHUEeM  (COONIIOZICHHE  TPaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOChEPHI);

AKTHBHOE HENPUSATHE JECUCTBUM, NPUHOCAIIMX BpEd  OKPY’KAIOIIECH
MPUPOIHON cpejie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPUSTHBIE 3KOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIaTh UX;



HaJIM4YHUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHHS, IKOJIOIMYECKON KYJIbTYpHI,
OTbITa NEeSITEbHOCTH HKOJIOTUYECKOM HAIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAILHOM
IIPAKTUKE, TOTOBHOCTH K yYaCTHIO B IIPAKTUYECKOMN AEATEIBHOCTH IKOJIOIMUECKOM
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUAJOre
KyJbTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHNUE SI3BIKOBOM M YHUTATEJIbCKOM KYJIBTYpPhl KakK CpEeJCTBa
B3aUMMOJICUCTBUS MEXTY JIIOJAbMH U MO3HAHUS MUDA;

MOHMMaHWE chneu@UuKd OHOJIOTMM KaK HayKH, OCO3HaHHs €€ poJih B
(bopMUpPOBaHHUN PAILMOHATIBHOIO HAYYHOTO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
MpeacTaBlieHuss 00 OKpYXKalolleM MHpE KaK O €JIMHCTBE MPHUPOJbI, YETOBEKa U
oOlIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOeXKAEHHOCTh B 3HAYMMOCTU OWOJIOTUU ISl COBPEMEHHOM LMBUIN3ALIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pellaTh pPECypcHble  MPOOJEeMbl  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MYTEW BBIXOJA U3 INIOOAIBHBIX 3KOJOTHYECKUX MPOOIeM U
o0ecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHUIO,  PALMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYpcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OWOJOTMYECKUX 3HAHUA B LEIX
NOBBIIIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydaroImuxcs, GopMHUpPYEeMOit
MPU U3yYEHUH OMOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJIy4aeMble 3HAaHUSA JUIS aHaIM3a M
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPa U MPOUCXOASAIINX B HEM HM3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIE 3aKIIIOUEHHS HA OCHOBE HayyHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbIO TOJYYE€HHs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OMOJOTHYECKHE 3HAHUS JUIs
pelIeHus MpooJieM B peaibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHE LIEHHOCTH HAYYHOM JESATENbHOCTH, TOTOBHOCTb OCYILECTBISATH
MPOEKTHYIO U HCCIIEOBATENbCKYIO AEATENbHOCTh HHINBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30oBaHHUIO U
caM000pa30oBaHUI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OWUOJOTHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOSHUsI y4eOHOro mnpeaMera «buoaorus»
BKJIIOYAIOT: 3HAYuMble i1 (OPMUPOBAHUS MHPOBO33PEHUSI O0O0YyUYaAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYyYHbIE TIOHSITHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa W CcHenu@uKy METOAOB IO3HAHMS,
MCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTUs, SIBIICHHUE, MPOIIECC,
CUCTE€Ma, Hay4YHbIH (DaKT, MPUHLNI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
WCCleloBaHMe,  HaONIOJIeHWe, W3MEpPEHHE, OKCIEPUMEHT ©  JpYyrHe);
yHUBEpCalbHble Yy4yeOHbIe JIeHcTBUsS (TIO3HABaTEJIbHbIE, KOMMYHHUKATHBHBIEC,

PETYJISTUBHBIE), o0ecreynBaroIue dbopmupoBaHue (GyHKUMOHAIBHOU
IPaMOTHOCTH M  COLMAJIBHOM KOMIETEHIMH OOyYarouuxcs; CHOCOOHOCTb
o0yyaroumxcs UCII0JIB30BaTh OCBOEHHBIE MEXIMCIUIUIMHAPHBIE,

MUPOBO33PEHUYECKME 3HAHUS U  yHUBEpCAIbHbIE yueOHble JIEHCTBUS B
[I03HABATEIbHOU U COLIMAJIbHOW IPAKTUKE.

B pesynbrare wu3ydeHuss OHOJOTMM HA YpPOBHE CpPEIHEro OOIIEero
oOpa3zoBanus y oOydvaromerocs OyayT chOpPMHpPOBAHBI TO3HABATEIHHBIC
yHUBEpCalbHbIe yUeOHbIE IEUCTBUSI, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE YUeOHbIE
NEUCTBUSA, PETYJISATUBHBIC YHHBEPCAIbHBIE YydYeOHBIC JCUCTBHUSA, COBMECTHAs
JEATEIbHOCTb.

MeTtanpeaMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHET0 OOIIero
0o0pa30BaHus JOJKHBI OTPaXKATh:

OBJaajnenue YHHBEpPCATbHBIMHI yueOHBIMU MO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30Bble JJoruveckue aeMcTBUsI:

CaMOCTOATENLHO  (QOpMYyJNIHMpPOBaTH M aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWM 3HAHWWA TPHEMBI JIOTHYECKOTO MBITTUICHUS
(ananu3a, cMHTE3a, CpaBHEHMSI, KilacCHu(pUKaIuU, 0000IIEeHHS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX MOHATUN (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSI3H C IPYTUMH MTOHSATHSIMH);

ONpEeNeNATh LeNu JACSTEIbHOCTH, 3ajaBasl IMapaMeTpbl M KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TTIOCTABICHHBIMU LIETISIMU;

MCIIOJIb30BaTh OMOJIOTHYECKHE MOHATHUS JJi1 00bsICHEHUS! (DaKTOB U SIBJIICHUI
YKUBOU IIPUPOJBI;

CTPOUTH JIOTHYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JICAYKTHUBHBIC, TIO
aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MO/ICITbHBIE cpeacTBa IS peACTaBICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIICHUN B M3Y4aeMBIX OMOJIOTHYECKUX OOBEKTaX, a



TAaKK€  NPOTUBOPEUMI  Pa3HOrO0  poOAd,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaTblBaTh IUIAH PELICHUS MPOOJIEeMbl C YYETOM aHajinu3a MUMEKUIUXCS
MaTepHaJIbHBIX U HEMATEpUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  peajbHOrO,
BUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCIIEI0BaTEIbCKHE e CTBUA:

BJIAJIeTh HABbIKAMH Y4E€OHO-UCCIEA0BATEIbCKON M TPOEKTHOU I€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO/0B PEUIEHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

UCIOJIb30BaTh Pa3IMYHbIe BUJbI JESITEIBHOCTH IO TMOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETalnH, NPeoOpPa30BAHMI0 W MPUMEHEHHUIO B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YU€OHBIX U COI[MAIbHBIX TPOEKTOB;

(GopMUpPOBaTh HAYYHBIA TUI MBIIUIEHUS, BIaJETh HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSMU U METOJIAMH;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHOU
JEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTb apryMEHThI IS JI0OKa3aTelibCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

AHAIM3UPOBATh IIOJYYEHHbIE B XOJA€ pELIECHUs 3aJa4yd pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBIISTh LEJICHANPABICHHBIA IMOMCK IEPEHOCAa CPEACTB U CIIOCOOOB
JENCTBUS B MPOPECCUOHAIBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO 00IacTH
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00JIaCTEN;

BBbIIBUTaTh HOBBIE WJIEH, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOJbl U PEILEHUs,
CTaBUTb MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCS B PA3IMYHbIX UCTOUHHUKAX UH(OpMauu (TeKcTe yueOHOro
nocoOusi, HAay4YHO-TIOMYJIAPHOW JUTEpaType, OHOJIOrMYECKHX CJIOBapsAX M
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax JaHHbIX, B WHTepHeTe), aHAIM3UPOBATH



HH(OPMAITUIO PA3TMYHBIX BUOB U (OPM TIPEICTABICHUS, KPUTHIECKH OIEHUBATH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(GbOopMyIUPOBATh 3aMpPOCHl U MPUMEHSTh Pa3IMYHbIC METOJIbI MPH TOUCKE U
otbope Ouonornueckoi MHGOpMalUM, HEOOXOIUMOW JJIsl BBIMOJHEHUS! YU4eOHBIX
3anay;

npUOOpeTaTh OMBIT MCHOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCIIOJIb30BaHUS Pa3TUIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTHUMAIbHYIO  GOpMYy  TPEACTABICHHUS
ounosornuyeckor nHPopMaruu (cxemsl, rpaduKy, JUarpamMMbl, TaOJIUIIBI, PUCYHKH
H Ipyroe);

WCIIOJI30BaTh HAYYHBIA S3BIK B KA4eCTBE CpPEACTBAa Tpu paboTe C
Ononornyeckor WHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMYJibl, ab0peBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  DPACTO3HaBaHWA W 3alUThl  WHGOOpMAIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUSAMM:

1) oOmenme:

OCYIIECTBIISATh KOMMYHHUKAIIMK BO BeeX cepax >KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYyX/IaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS IpeTaraeMoi
3a/lay, YIYUTHIBATh UHTEPECHI U COTJIIACOBAHHOCTH IMO3UIUNA JAPYTHX yYaCTHUKOB
JAaJiora Wiy JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIEHWs, I[MOHMMATh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, IMPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICHCTBHSI, TTIOHUMATh
HAMEPEHUS JIPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPpEKTHOU popme HopMyIupOoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOJIh30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThI MPU PEIICHUH OMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHNN y4eOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX JEHCTBUM C Y4YETOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;



IPUHUMATh LM  COBMECTHOM  JESATENbHOCTH, OPraHU30BBIBaTbH MU
KOOPAWUHUPOBATh JEUCTBUS MO €€ NOCTHKEHHIO: COCTaBJIATH IUIAH JEHCTBUH,
pacnpenensiTh poiv ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXJAaTh pPe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJA M KAXKIOTO Y4YaCTHUKA KOMaHAbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBbIE IPOEKThI, OLIEHUBaTh WJEW C TO3UMLUUU HOBH3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh IMO3UTHUBHOE CTPAaTErMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIUSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

1) camoopranuszauus:

UCIOJb30BaTh OHOJOTMYECKHE 3HAHUS JJI BBIABICHUS HOpoOJieM U HUX
pEIICHUS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHUM LEJEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAaX MO OTHOIICHHWIO K KMUBOM MPUPO/IE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATENIBHYIO NIESITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4u B 00pa3oBaTEILHOMN
JEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIaH pEIIEHUs TpoOJieMbl € y4ETOM
HUMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIIOYTECHHUIA;

JIaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

paclIMpATh paMKH Y4EOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pELICHUE;

OLICHMBATh NPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOM 3pyAHLHH B
pa3HbIX 00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa30OBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIAJ€Th HABBIKAMM  TIO3HABATENIBHOM  peduieKCMM Kak  OCO3HaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pPEQIIEKCUU Il OUEHKH CUTYalMH, BbIOOpa
BEPHOT'O PEIIEHUS;

YMETh OILICHUBATh PUCKUM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAJIU3€ pPEe3yJbTaToOB
NEeATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

NPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTbl APYTMX IPU AaHAJIU3€ pPEe3yJbTaToOB
NEATENbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYrUX HA OIIHOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C IO3ULUU APYTrOro YeIOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOCHHUS COJEpPKAHUS Y4EOHOTO TMpeaMera
«buonorus» Ha yriIyOJIEHHOM YpPOBHE OpPUEHTHPOBAHBI Ha OOECIEUCHHE
npoduibHOoro  oOydenust  oOydvaromuxcst  Owonmoruu. OHH — BKIIIOYAIOT:
cnenupuyeckue Il OMOJIOTUM HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUI IO
OCBOCHHIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUBI JACATEILHOCTH IO
MOJIYYECHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHUIO B PA3IMYHBIX YUE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBbIX cuTyauusax. [IpenMeTHbie pe3yiabTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpenmeTHble pe3ysbTaThl OCBOEHUSA yueOHoro npeamera «buonorus» B 10
Klacce NOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJM OWOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHON KapTUHBI MHpa, B
MO3HAHWUU  3aKOHOB  NPUPOJBI W  pelIeHUH TpoOJeM  palrOHAIBHOTO
MPUPOJIONIOIB30BAHUS, O BKJIQJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIQJICHME CHUCTEeMOW OHOJIOTMUECKMX 3HaHWM, KOTOpas BKIIIOYAET:
OCHOBOTOJIaralIire OUOJIOTUYECKUE TEPMUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTabolu3M, TOMEOCTa3, CaMOPETYJISINSI, CaMOBOCIPOU3BEIACHHE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTh, POCT M PA3BHUTHE), OUOJOTHYECKUE TEOPHH
(xnerounas Teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnenactBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHtpax
MHOTOOOpa3usi ¥ MPOUCXOXKIACHUS  KyJbTYPHBIX  pacTeHHWil),  3aKOHBI
(emrnHOOOpa3usi MOTOMKOB TMEPBOTO TMOKOJEHUS, PACIICIIIICHUS, YACTOTHI TaMeT,
HE3aBUCHUMOro HacienoBaHuss [. MeHaens, TroMOJIOTMYECKUX PSIOB B
HacJIeICTBEHHOU U3MCHYUBOCTHU H. . Bagunoga), PUHLIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O TIO3HAHMS, HUCIIOJIb3YEMbBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, H3MEPEHHUE,
HaOJII0/ICHHUE, SKCIIEPUMEHT);



yYMEHUE BBIICTATh CYyIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuii, rpruOOB, pacTEHUH, )KUBOTHBIX U YEJIIOBEKA, CTPOCHHS OPTaHOB U CHCTEM
OpPraHOB pAacTEHUl, >XUBOTHBIX, YEJIOBEKAa, IPOILECCOB KU3HEIEATEIHHOCTH,
MPOTEKAIONIUX B OPTaHU3Max PAcTeHHH, KUBOTHBIX U YETIOBEKA, OMOIOTHYECKUX
MIPOIIECCOB: OOMEHa BeliecTB (MeTa0oIM3M), MPEeBpaIlleHUs] YHEPTUU, OpPOKECHHUS,
aBTOTPO(HOTO U reTepoTpOPHOro TUMOB MUTAHUA, POTOCUHTE3a U XEMOCHUHTE3A,
MUTO3a, MEH03a, TaMeTOreHe3a, SMOPUOTeHe3a, MOCTIMOPUOHATILHOTO PAa3BUTHS,
pPa3MHOXEHUS,  HWHAWBUAYaJTbHOTO  pPa3BUTUSA  opraHu3mMa  (OHTOTeHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOI'O0 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXKIy OpraHOMJaMH KIETKH M HX
GYyHKIHASIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHeW W WX (QYHKIUAMH, MEXIY
opraHaMu M CHCTE€MaMU OpraHOB Yy pacCTeHHWH, >KMBOTHBIX M 4YEJIOBEKa U UX
GyHKUUSAMH, MEXIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITalamu
oOMeHa BeIIeCTB, dTallaMi KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, F€HOTHIOM U (EHOTHUIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHHUE BBISIBJIATh OTIMYUTENbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX M YEIOBEKa,

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIJISl JIOKA3aTEIhCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHE peraTb OMOIOTUYECKUE 3a]a4H, BBISIBIISATH TPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEX/IY UCCIIEyeMbIMU OMOIOTUYECKUMU TPOIIECCAMH U SBIICHUSIMHU, JI€NaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHHUE BBIMOJIHATH JIA0OpATOPHBIE M TpaKTUYECKHUe padoThl, COOMIOIATH
npaBuiia Mpu paboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPATh WX OKCIICPUMEHTATHLHBIMHU
cpenctBamu, GOPMYIHpPYs IEb KCCICIOBAHUS, AHATU3UPOBATH TOJTYUYEHHBIC
pE3yNbTaThl U I€NIaTh BHIBOBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HCCIIENOBATENbCKON paboTe 1o OHoIorHu,
9KOJIOTUM W MEJUIIMHE, MPOBOJUMON Ha 0a3e MIKOJIbHBIX HAayYHBIX OOIIECTB, H
nyONWYHO  TPEACTaBIATH  MOJYYCHHBIC  pe3yJbTaThl Ha  YUYEHHYECKHUX

KOH(EPEHITUAX;
yMEHHE OIICHWBATh JTUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCICIOBAHUN B
obmacth  OWONOTMM W MEIWIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHHE, HAMPaBIEHHOE M3MEHEHHE T'€HOMa M CO3/IaHWe TPAHCTECHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHambHON
JeSATENLHOCTH B 00JacTH OUOJOTHHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO034iCTBa, MUIEBON MPOMBIIIJIEHHOCTH, YIayOsTh MO3HABATEIbHBIN
MHTEPEC, HAIIPaBJIEHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH MpPOQEeccuu u
OpOAODKEHHE OHOJIOTUYECKOro 00pa3oBaHUS B OpraHM3alMsIX CpPEIHEro
po(ecCHOHaTBLHOTO U BBICIIEr0 00pa30BaHUsl.

[IpenmeTHble pe3ysbTaThl OCBOEHUS ydueOHoro npeamera «buonorus» B 11
K1acce NOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJH OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOM
KapTUHBI MHpa, B MO3HAHWU 3aKOHOB MPUPOJABl M PEIICHUH IKOJIOTMYECKUX
npoOJeM 4YelOoBEYeCTBa, a TakK€ B PEIIEHHWH BONPOCOB PalMOHAIBHOTO
IPUPOIOTIOIB30BaHUs, U B (POPMHUPOBAHUU LIEHHOCTHOTO OTHOIIECHHUS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUUCKUX U 3apyOECKHBIX yUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHUE BIIAJIETh CHUCTEMOW OHOJOTMYECKHX 3HAHUM, KOTOpas BKIKOYAET
ONpe/ieNeHUs] U TOHMMAaHUE CYIIHOCTH OCHOBOIIOJIATalOMIUX OUOJIOTUYECKUX
TEPMUHOB M TMOHATHM (BHUJ, 3KOCHCTeMa, Ouocdepa), OHOJIOrHUYECKHE TEOPUHU
(aBomouronHas teopust Y. JlapBruHa, CUHTETHYECKass TEOPUs SBOJIOLNN), YUEHUS
(A. H. CeBepuoBa — 0 myTax U HamnpaslIeHUsX 3Bosronuu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTHueckoro paBHoBecus JIk. Xapmu u B. BaiinOGepra,
3apoabiieBoro cxoxacrsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMuJIbl 3HEpPruM), runoressl (rumore3a «mupa PHK» V.
['unGepra);

yMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMHM  HAyYHOrOo  TIO3HAHMI,
HCIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00BEKTOB U 3KOCUCTEM
(omucaHue, u3MepeHue, HaOJI0JeHHe, SKCIEPUMEHT), CIOocOOaMu BBHISBICHHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE NPU3HAKU: BHUJOB, OHOT€OIEHO30B,
HPKOCUCTEM U Ouochepbl, CTAOWIM3UPYIOIIETO, MBIKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIIONaTPUYECKOTrO u CUMIIaTPUUECKOTO
BUJI000pa30BaHus, BIUSHUS JBHXKYLIUX CHJI SBOJIFOLMU HA T€HO(OH] MOIMYJISILHH,
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHMsI, YepeJOBaHMs HalpaBICHUMA
HBOJIIOIUH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHUE YCTaHaBIMBAaTh B3aMMOCBA3M MEXAY MpOIECCAaMU HBOJIIOLUH,
JBIKYIIMMHM CHJIAMU AHTPOIIOr€He3a, KOMIIOHEHTaMHU PAa3JIMYHBIX 3KOCHUCTEM U
MPUCTIOCOOICHUAMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISTH  OTJIMYUTEIbHBIE  MPU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHUs, aOMOTHYECKUX U OMOTHYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBsI3€il  OpraHM3MOB B  COOONIECTBaXx,
aHTPONOT'€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEW MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIsI JOKAa3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTUYEeCKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpe/ibl OOUTaHUsl, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPaHEHHs MHOrooOpasus BHUAOB H
HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MTPUPO/IBI M YEIOBEUYECTBA,

YMEHHE peraTb OMOIOTUYECKUE 3a]]a4H, BBISIBISATh IPUIUHHO-CIIEICTBEHHBIC
CBSI3U MEXJ1y UCCIIEyeMbIMH OMOJIOTUYECKUMU MPOLIECCAMU U SIBJICHUSIMHU, JI€1aTh
BBIBO/IbI ¥ IPOTHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M TpPAKTUYECKHUE padoThl, COOMIOAATH
MpaBuiia rpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0OBAHUEM;

YMEHHE BBIJBUTaTh TUIOTE3bl, MPOBEPATH HX HSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (QOpMyJIupys LEejdb HCCIECJOBAHMs, AaHAJIU3UPOBATH I1OJyYECHHBIE
pe3yJbTaThl U I€NaTh BBIBOIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HCCIIENOBATENbCKON padoTe mo OHOJIoTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  NOPEACTaBIATh  MOJIYYEHHBbIE  PE3yJIbTaThl HA  YYEHHUUECKHUX
KOH(DepeHIUsX;

YMEHHE OLIEHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YETOBEKa
U YEeJIOBEYECKUX pac, O MPHUUYMHAX, MOCIEACTBHUIX M CIOCO0aX MPeaOTBpAICHUS
rJ100aIbHBIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIM BbIOOp Oyayuied mpodeccuoHanbHON
JeSITEIbHOCTH B 00JIaCTH OMOJIOTHH, KOJIOTUH, PUPOIOTIOIb30BAHNS, METUIIHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEIBCKOIO XO34HCTBa, IMHILIEBOM
IPOMBIIUIEHHOCTH, YINIyOJIATh I103HABAaTEIbHBIM MHTEPEC, HAINpPABICHHBIN Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun ©  MPOJOIDKEHHUE
OMOJOTMYECKOr0 00pa3oBaHUsl B OpraHU3alUsaX CPEeIHEro Mpo(ecCHOHATBHOIO H
BBICIIIET0 00pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
N /n HanMenoBaHnue pas/ie/ioB M TeM KosimuecTBo yacos
MPOrpaMMbI Bceero IIpakTu4yeckue
padoThI
1 buonorus kak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knerkn 0.5
4 XHAMHUYECKash OpraHu3anus KIeTKH 10 1
5 Crpoenue 1 pyHKIIUH KIETKH 8 2
6 OOMeH BelleCcTB U MPEeBpalleHUue SJHEPTUN 9 |
B KJIETKE
. HaCJ‘Ie,I[CTBCHIfaH uHbopManus u 9 0.5
peannzanus e€ B KJIETKe
JKW3HEHHBIN LIUKIT KIETKA 6 1
9 Ctpoenue 1 pyHKIIUH OpPraHU3MOB 17 1.5
10 Pa3sMHOXeEHME U pa3BUTHE OPraHU3MOB 8 1.5
1 ['enetnka — Hayka 0 HacJIE€ICTBEHHOCTH U ) 0.5
W3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['eneruka yenoBeka 0.5
15 Cenexkuusi OpraHnu3MOB 4 1
16 buortexHonorus v cUHTETUYECKas 4
ouonorus
17 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB ITO 102 13

I[TPOTPAMME




11 KIIACC

HanmMeHoBaHue pa3/ie/ioB U TeM

KoaunuyecTBO 4acoB

Ne i/m IIpakTHyeckue
NpOrpamMmblI Bcero
padoTbI

I 3aposkJeHe U pa3BUTHE IBOJTIOLUOHHBIX 4
Mpe/ICTaBICHH B OMOJIOTHI

2 MukposBonronus U €€ pe3ysbTaThl 14 2
Maxkpo3BOIOLHS U €€ PE3YIbTAThI 6

4 [IponcxoxaeHue U pa3BUTHE KU3HU Ha 15 L5
3emie

5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSX

6 OpraHu3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolei cpeaoi

7 Opranusmel U cpesia OOUTaHUS 1.5
DKOJ0TUs BUAOB U TOMYJIALNAN 0.5

9 DKOJIOTHUs COOOIIECTB. DKOJIOTHYECKUE 12 0.5
CUCTEMBI

10 buocdepa — rimobdanpHas sKocucTeMa

11 YenoBek 1 OKpysKarolas cpena

12 PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7.5




IMPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOOBaHNs

IIpoBepsiemble TPeGOBAHUSI K MPEIMETHBIM Pe3yJIbTATAM OCBOECHHS
OCHOBHOIi 00pa30BaTeJLHOI MPOrPaMMBbI CPEIHET0 00IIIETr0
o0pa3zoBaHus

CdopMHUpOBAaHHOCTh 3HAHUK O MECT€ W POJNH OHOJOTHUH B CHUCTEME
€CTECTBEHHBIX HayK, B hopmMupoBaHUHN COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
pEIIeHUH )KU3HEHHO BaXXHBIX COIUAIBHO-3TUYECKUX, SKOHOMUYECKUX,
HKOJIOTHUECKUX MPOOJIEM UEIOBEUECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
palMoOHATBHOTO TPUPOIOTIONB30BAHUS, B POPMUPOBAHUHU IIEHHOCTHOTO
OTHOIIIEHHUS K MPHUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUNUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OMOIOTHH

Brnanenne cuctemoil 3HaHMM 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHUS, UCIIONb3YEMBIX B OHOJIOTMYECKHX HCCIICAOBAHUIX MKUBBIX
O0BEKTOB M DJKOCHCTEM (ONHMCaHHE, W3MEpEHHEe, NPOBEICHUE
HaOoIeHnil); crmoco0aMu BBISBJICHHS M OLEHKM AaHTPOIOTE€HHBIX
VW3MEHEHUH B IIPUPOJIE.

VYMeHue BBIIBUTATh THUIOTE3bI, MPOBEPATh MX SKCHEPUMEHTAIbHBIMU
cpeactBaMu, (GOpMYJIHpys I1ellb HCCIEAOBAaHUS, AaHAJIU3UPOBATH
HOJTyYEHHBIE PE3yJIbTAThI U JIETIaTh BBIBOIBI.

BrisBieHHE 3aBHCHMOCTH  MEXIY HCCIEIyeMbIMH BEJIWYHHAMM,
00BSICHEHUE MOIYYEHHBIX PE3yJIbTaTOB U (hOPMYIUPOBAHHUE BBIBOJIOB C

HCITIOJIb30BAHUEM HAYYHBIX HOHSITI/II\/'I, TeOpI/Iﬁ 1 3aKOHOB

YMeHue BiageTh CHUCTEMOM OHMOJOTMYECKMX 3HAaHUM, KOTOpasd
BKJIIOYAET: OCHOBOIIOJIATAIOIME OUOJIOTHYECKUE TEPMHHBI U TIOHATHSA
(OKU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJAIUS, YKOCHCTEMA,
OuorieHo3, Ouocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIH WMMYHHUTET,
OuocuHTe3 Oenka, OWOMONMMEPBI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCIPOU3BE/ICHHE, HACJIEICTBEHHOCTb, WU3MEHYUBOCTb,
SHEPro3aBHUCUMOCTh, POCT U Pa3BUTHE);

Ouosnoruyeckue Teopuu: kierouHas Tteopus T. IlIBanna, M.
[lneiinena, P. BupxoBa; KIOHAJIbHO-CEJEKTUBHOTO UMMyHHTeTa [I.
Opnux, M.1. MeynnkoBa, XpoMOCOMHasi TEOPHUSI HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apozsiimieBoro cxojactBa K. Bbapa, sBomtonnoHHas

teopus Y. JlapBuHA, CHHTETHYECKass TEOPHUS SBOJIOIWH, TEOPHUS




antporioreHeza Y. Jlapsuna; Teopusi O6moreornieHo3a B.H. Cykauépa;
yuenne H.M. BaBuioBa o meHTpax MHOTOOOpasus U MPOUCXOXKIICHHS
KyJbTypHbIX pacTeHuid, ydyeHue A.H. CeepuoBa 0 mnOyTtax u
HaTpaBIICHUSX dBONIONNH, yaeHue B.M. Bepranackoro — o 6uocdepe);
3aKOHBI (€IMHOOOpAa3Hsi MOTOMKOB MEPBOTO MOKOJICHHUS, PaCIICIUICHUS
MPU3HAKOB, HE3aBUCHUMOTO HacjeJIO0BaHHWs Tpu3HakoB I'. Mennens;
CUEIUICHHOTO HAacJIeIOBaHUs IPU3HAKOB U HapyLIECHUs CUEIUICHUS
resoB T. MopraHa; TOMOJIOTHYECKMX PSAJIOB B HACJIEICTBEHHOM
m3menunBocty H.M. BaBuioBa; renetmueckoro paBHoBecus Jx.
Xapmu u B. BaiinOepra; 3apopasimeBoro cxozactBa K. bapa;
Oouorenernyeckuii 3akoH J. ['exkens, @. Mrosuiepa);

MPUHIUIBI (YUCTOTHI TAMET, KOMILUIEMEHTAPHOCTH);

npaBuia (Muaumyma lO. JInbGuxa, sKOJIOTHYECKON TUPAMHIBI YHCEIT,
01OMacchl U YJHEPTHUH);

runote3bl (koamepBaTtHo A.W. Omnapuna, mepBuvHOrO OynboHa JIXK.

Xonpetina, mukpocdep C. Dokca, prubdo3uma T. Uek)

YMenue pemaTtb ITOHUCKOBLIC OHOJIOTHYCCKHUE 3aJa4l, BBIABIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBsA3U MCKIOY HCCIIEAYyEMBbIMU
OHOJIOTHYCCKUMH OG’bCKTaMI/I, mnponeccamMm W ABJIICHUAMU; OCJIATb
BBIBOAbI U ITPOTrHO3bI HA OCHOBAHUM ITOJIYYCHHBIX PE3YJILTATOB,

COCTaBJIATh T'CHOTHUIIMYCCKHUEC CXCMbl CKPCIIUMBAHHWA JIA PA3HbBIX THUIIOB
HACJICAOBAHUS NPU3HAKOB Yy OPraHu3MOB, COCTABJIAATH CXCEMBI IIEPEHOCA

BCHICCTB U DOHEPI'UU B SKOCUCTEMAX (HCHI/I NUTaHWA, ITUIICBBIC CeTI/I)

YMeHue yCTaHaBIMBaTh B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIOUSIMU: OpPraHOMIOB, KIETOK pa3HBIX TKaHEH, OpraHaMu |
CHCTEeMaMH OpPraHOB y pACTCHHH, JKUBOTHBIX M YEJIOBEKa; MEXIY
sTaraMu oOMeHa BEIIECTB; 3TallaMM KJIETOYHOTO ITUKJIA M KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; dTallaMi YMOPHOHAILHOTO Pa3BUTHS; TEHOTHIIOM
u (QenorunoMm, ¢eHotunoM U (pakTopamMu cpeabl  OOUTAHMS,
IpoLeCCaMy  JBOJIIOIMM;  JBIDKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3IMYHBIX 3KOCHCTEM M TPHUCIIOCOOIICHUSIMH K HHUM

OpraHnu3mMoB

YMeHue BBIIEIATh CYNIeCTBEHHBIC TPU3HAKY:

CTPOEHHUSI BUPYCOB, KJIETOK IPOKAPUOT U FYKAPHUOT; OJTHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BUIOB, OMOTEOIIEHO30B, YKOCUCTEM U
Oonocepsl; CTPOCHUS OPraHOB U CHUCTEM OPraHOB PACTCHHIA,
JKUBOTHBIX, YEJIOBEKA; MPOILIECCOB JKU3HEEATEIBHOCTH, POTEKAIOLIIX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H 4YCJIOBCKA, OMOJOTHYSCKUX




mpoiieccoB: oOMeHa BemecTB (Merabonu3Mm), uHpOpManuu U
IpeBpaleHHUs SHEPTHH, OpPOKEHUs, aBTOTPOPHOTO U TeTepoTpodHOro
TUNOB MHTaHUs, (GOTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHesa, AMOpHOTEHe3a, MOCTIMOPHOHAIBFHOTO  Pa3BHTHS,
PasMHOXKEHUS, WHAWBUIYAIbHOTO Pa3BUTUS OpraHu3Ma (OHTOreHes3a),
B3aUMOJICVICTBUSL T'€HOB, TETEPO3UCA; JEHWCTBHUM HCKYCCTBEHHOI'O
orOopa,  CTAaOWIM3HMPYIOLIETO, JBMXKYIIETO W Pa3pbIBAOLIETO
€CTeCTBEHHOT0 0TOOpa; ayulonaTpUyeckoro ¥ CHMIIATPHYECKOTO
BU000Pa30BaHMs; BIMSHUS IBMOKYIIUX CHJI SBOJIOIMH HAa TeHO(OHI
MOMYJISILIMK;, TPUCTIOCOOJICHHOCTH OPraHu3MOB K Cpelae OOUTaHWs,
Yepe/loBaHMs HAIMPABICHUH HBOJIOIUHN;, KPYroBOPOTa BEIIECTB U

IMOTOKAa S3HCPTHUU B IKOCUCTECMAX

ChopMHPOBAaHHOCT YMEHHS BBIACTATH CYIIECTBEHHBIE IPHU3HAKH
BUPYCOB, KJETOK NPOKAapUOT W DYKAPHOT; OIHOKJIETOYHBIX M
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJOB, OMOT'€OIIEHO30B M JKOCHUCTEM;
0COOEHHOCTH MPOIleCCOB OOMEHa BEIIECTB U MPEBPALICHHs SHEPTUU B
KJeTKe, (OTOCHHTE3a, IJIACTUYECKOTO MU HHEPreTHUecKoro obOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOAOTBOPEHHs, pa3BUTUA U
pa3MHOKEHUS, UHIMBUIYaJIbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOIEHE3a),
00pBOBI 3a CyIIecTBOBaHNE, ECTECTBEHHOTO 0TOOPa, BUI00OPa30BaHH,
PUCTIOCOOICHHOCTH OPraHW3MOB K CpeAe OOWTaHWs, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIOT€HHBIX U3MEHEHHI B 3KOCHUCTEMax
CBOEH MECTHOCTH, KPYTOBOPOTa BEIECTB W NPEBPAIICHUS SHEPTUH B

ouocdepe

YMenue UCIIOJIb30BATh COOTBETCTBYIOLIHE apryMeHTHI,
OMOJIOTMYECKYI0 TEPMHMHOJIOTHIO M CHMBOJIMKY JUIsS JIOKa3aTelIbCTBA
pOZICTBA OPraHU3MOB pa3HBIX CHCTEMAaTHYECKHX TPYII; B3aHMOCBS3U
OpPraHU3MOB U Cpelbl OOWTaHMS; €JUHCTBA YEIOBEYSCKHUX Ppac;
HE00XOIMMOCTH 3/I0pPOBOT0 00pa3a )KM3HH, COXPAHEHUS Pa3sHOOOPa3Hs
BUJIOB M DKOCHCTEM KaK YCIIOBUS COCYILIECTBOBAHUS HPHUPOABI H

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJOTHYECKOTO
COACPpIKaHNA, HUHTCPHPECTUPOBATE I3THYCCKUC ACICKTbBI COBPEMCHHBIX
HCCIIeIOBaHUM B OHOJIOrUH, MEIOUILIMHE, OMOTEXHOJIOTHU;
paccMaTpuBaTh TJI00aTbHBIC IKOJIOTUYECKHE POOIEMBI
COBPEMEHHOCTH, (hOPMHUPOBATH IO OTHOIICHUIO K HHUM COOCTBEHHYIO
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HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 110 BUOJIOI'MAN

Kox

IIpoBepsiemMblii 3JIeMEeHT COiep:KaAHUS

buosnorus kak Hayka. JKuBble CUCTEMBI U UX U3YUYECHUE

1.1

CoBpemeHnHass Ouosiorus — KOMIUIEKCHass Hayka. buonormueckue Hayku H
u3ydaemble UMHU Tpodaembl. DyHIaMeHTaIbHbBIC, TPUKIAIHBIE U TTOMCKOBBIC
HAy4YHBIE UCCIIEIOBAaHUS B OUOJIOTHH.

3HavyeHrne OMOJIOTUU B (POPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTunbl mupa. [Ipodeccun, csi3anHbie ¢ Ouosiorueld. 3HaueHre OUOJIOTUH B
MPAKTUYECKON JEeSATeIbHOCTH YeJIOBEKa: MEAMIIMHE, CEeIbCKOM XO35HCTBE,

IIPOMBILUIEHHOCTH, OXpaHe IIPUPOBbI

1.2

XKusble cucremMbl Kak IpeaMmeT u3zydeHus Ouosoruu. CBOMCTBa KHMBBIX
CUCTEM: EIMHCTBO XHMHMYECKOIO COCTaBa, IJUCKPETHOCTb U LEJIOCTHOCTD,
CJIO)KHOCTb ¥ YIOPSIIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CAMOOpPraHU3aLus,
CaMOBOCIPOU3BEACHUE, Pa3APAKUMOCTh, IBMEHUNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHM3aluy JKHMBBIX CHCTEM: MOJIEKYJSIPHBINA, KJIETOYHBIM,
TKAHEBbIM, OPraHW3MEHHBIM, IONYJSLUOHHO-BUAOBOM, JKOCHUCTEMHBIN
(buoreonieHoTHUECKHIT), OrochepHbIid. [Iporiecchl, MPOUCXOASIIINE B KUBBIX
cucremax. OCHOBHbIE NMPHU3HAKHU KUBOTO. JKHU3Hb Kak Gopma CylIecTBOBaHHS

MaTepun

1.3

Metoael Ouonormdeckoil Hayku. HaOmioneHue, u3aMepeHHe, IKCIEPHUMEHT,
cUCTeMarTn3anus, MeraaHanus3. lloHATne o0 3aBUCHMOM W HE3aBHCHMOH
nepemeHHo. IlnanupoBanue »skcnepuMeHTta. [locraHoBka M mpoBepka
runote3. Hynesas runoresa. [Tonsitue BeIOOpKU U €€ 10CcTOBEpHOCTD. Pazopoc
B Ouonormueckux JAaHHbIX. OneHKa JOCTOBEPHOCTH  IOJyYEHHBIX
pe3ynbraToB. IIpuumHBl HCKakeHHsS pe3yibTaToB 3KcrnepuMmeHTa. llonsarne

CTaTUCTHYCCKOI'O TECTA

Knerka kak Onojornueckas cuicteMa

2.1

Knerka — cTpyKTypHO-(QYHKIMOHaNbHAs eIWHHUIA KUBOTO. McTopus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jlesenryka. Knerounas teopus (T.
IBann, M. Ilneiinen, P. BupxoB). OcHOBHbIE MOJOXKEHUS COBPEMEHHOM
KJIIETOYHOW TEOPHUH.

Metoabl  MOJEKYJISIpHOW M KIETOYHOM  OMOJOTMM:  MMKPOCKOIIUS,
xpomarorpadus, anekTpogopes, METOA MEUYEHBIX aTOMOB,

muddepernnanbHoe HeHTpUYrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK




2.2

XUMHUYECKUAN COCTaB KIETKU. MaKpo-, MUKPO- U YIbTPAMUKPO3JIEMEHTHI. Bona
u €€ poJIb KaK pPAacTBOPUTENS, PeareHTa, y4dacTHE€ B CTPYKTYPHUPOBaHUU
KIeTKH, TeIUIoperyisuMud. MuHepaabHble — BelllecTBa  KIETKH,  HX
Ouosioruueckas poJsib. Pojb KaTHOHOB ¥ @aHMOHOB B KIIETKE.

buonornueckne mnomumepsl. benku. AMWHOKHUCIOTHBIA COCTaB OCJIKOB.
CtpykTypsl OenkoBoit Monekyibl. IlepBuunas cTpykrypa Oenka, menTuIHAS
CBA3b. BTOpuuHas, TpeTuyHas, 4YEeTBEpTUYHAs CTPYKTYpbl. JleHaTypanus.
CpoiictBa OenkoB. Krnaccudukamus OenkoB. buonornueckue ¢GyHKIUN
O€eJKOB.

VYrinesonsl. MoHOCaxapuapl, JUCaXapubl, OJUTOCaXapuabl U MOJIACAXAPUIBL.
OOmmii TuiaH cTpoeHus U (U3UKO-XMMHUYECKHE CBOWMCTBA YIJICBOJIOB.
bronorndeckne GyHKINHU YIIE€BOJIOB.

Jlummael. T'uapodunsHO-THApOdOoOHEIE cBOlicTBa. Knaccudukanus numnumos.
Tpurnunepunsl, ¢pochonunuapl, BOCKH, crepouabl. buonornueckue GpyHKIuMn
munuaoB. OOmue cBOHCTBA OHMOJOTMYECKMX MeMOpaH — TEKydecTb,
CIOCOOHOCTH K CaMO3aMbIKaHHIO, ITOTYTIPOHUIIAEMOCTb.

HykneunoBeie kucnorsl. JJHK m PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunsl. [lpunmun  komruiementapHoctu. [IpaBuno  Yapraddda.
Crpyxrypa JJHK — nBoiinas cnupans. MecToHaxoXKaeHue U OMOIOrn4YecKue
¢ynxun JJHK. Bunet PHK. ®ynkuun PHK B kietke.

Crpoenune monekyinsl AT®. Makpospruueckue cBsi3H B Moiiekyiae ATO.
buonornueckne Qynkimuun AT®D. BoccraHOBIEeHHBIE TIEPEHOCUYUKH, UX
¢yukuuu B kinetke. Cexenuponanue JJHK.

CtpykTypHas Ouosorusi: 6MoxuMudeckue U Omodusnyeckue HcciaeloBaHUs

COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPBhI OMOMOJIEKYJT
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Tunel KIETOK: JyKapHOTHYecKass M npokapuornyeckas. CTpyKTypHO-
(yHKIIMOHATBLHBIE 00pa30BaHUS KICTKH.

CrpoeHue npokapuoTHueckoi kietku. Kiierounas creHka OakTepuil U apxeil.
Oco0eHHOCTH CTpOeHUs! TeTepoTpOoPHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib POKapUoT B OMOIIEHO3AX.

Ctpoenue n QpyHKIIMOHUpPOBaHKUE dyKapuoTHUecKoi kieTku. [lna3marnueckas
MeMmOpana (rurazmanemma). CTpykTypa IUIa3MaTUYeCKOW  MeMOpaHBI.
Tpancnopr BemecTB uepe3 IUIa3MAaTHYECKyl0 MeMOpaHy: IAcCHBHBIH
(muddy3us, obneruénnas auddy3us), akTUBHBIN (IIEPBUYHBIN U BTOPUYIHBINA
akTHBHBIN TpaHcnopt). [lomynponunaemocts mMemOpanbl. PaGorta HaTpwmii-
KaJlUeBOT0 Hacoca. OHJOIMTO3: MUHOLMTO3, (aromuTo3. K3OIMTO3.
Knerounas crenka. CTpykrypa M (YHKIMM KJIETOYHON CTEHKH DPACTEHUH,

rpuboB.




Huromnnazma. [{utozons. Lurockener. JBuxenue murtoruiazMbel. OpraHou bl
kiaeTkr. OpHOMEeMOpaHHbIE OpPraHOWIBl KIETKU: 3HJOIIa3MaThdecKas CeTb
(BIIC), anmapat ['oabaku, TU30COMBI, UX CTpOeHHE U QyHKIMHU. B3anMocBs3b
OJHOMEMOpaHHBIX ~ OpraHoujoB  kieTtkd. CTpoeHHe  IpaHYJSPHOTO
perukynyma. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
I'magxuii (arpaHyJsipHBIN) SHAOIUIA3MAaTHUYECKUN peTuKyiyM. CekperopHas
¢byHkuus anmapatra lonpmxu. TpaHcnopT BemiecTB B KieTke. Baxyounn
pacTuTenbHbIX KieToK. Knerounslii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUABI KJIETKU: MUTOXOHIPUH, TUIACTUABIL.

Crpoenue u GyHKIIMA MUTOXOHAPUN W TIacTui. [lepBudHbIe, BTOpUYHBIE U
CIIO)KHBIE  TUIACTHIBI  (DOTOCHHTE3UPYIOIIMX 3YKapuoT. XJIOPOIUIACThHI,
XPOMOIIIACTBHI, JIEMKOIUIACTHI BBICIIMX PACTEHUH.

HememOpannsie opraHouabl kietkun CTpoeHHE M (QYHKIMH HEMEMOPaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpodunaMeHTsl. MplleyHble KIETKH.
MuxkpotpyOouku. Kierounsiit nentp. CTpoeHue U JIBWKEHHE >KTYTUKOB U
pecHndek. MUKpOTpyOOUKH UTOILIa3Mbl. LleHTpros.

SAnpo. O6onouka sapa, XpOMaTHH, KapuoIjasMa, sIPBIIIKH, UX CTPOCHHUE U
¢bynkuuu. SnepHbiii 6enkoBeli MaTpuKe. [IpocTpaHcTBEHHOE pacroyioKeHue
XpOMOCOM B MHTep(}a3HOM sipe. benku xpoMaTtuHa — TUCTOHBI.

Knerounsle BkmoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT

(pacTuTeNBbHOMN, )KUBOTHOM, TPUOHOI)
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AccUMWISIIIAS U TUCCUMIIIALIAS — JIBE CTOPOHBI MeTabonu3Ma. Tumel oOMeHa
BEIIECTB: aBTOTPOQHBINA U TeTEPOTPODHBIA. YUacTHe KUCIOPOIa B OOMEHHBIX
mporeccax. JDHepreTuueckoe obecrieueHue KieTku: npeBpaiieHue ATD B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIA XapakTep PEeakKIMil KIETOYHOTO
MeTabonu3ma. DepMeHThl, UX CTPOEHHE, CBOMCTBA M MEXAHU3M JEUCTBUSL.
Kodepmentsl. Otnuuus (epMEHTOB OT HEOPraHMYECKHUX KaTalu3aTOpOB.
benku-aktuBaTOpel M OCJNKU-UHTUOMTOPBL.  3aBUCHUMOCTH  CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKINIl OT pa3NIuYHbIX (PAKTOPOB.

IlepBHuuHBIl CHUHTE3 OpraHMYecKuxX BewlecTB B KieTke. dortocunre3. Ponb
XJIOPOILIACTOB B mpouecce QorocuHTe3a. CBeroBas M TeMHOBas (asbl.
[IponyxTuBHOCTH (oTOCUMHTE3a. BiusHue pa3nuyHbIX (GaKkTOPOB Ha CKOPOCTh
¢dorocunTesa. 3HaueHue (POTOCUHTESA.

XeMOCHUHTE3. Paznoo6pasue OpPraHU3MOB-X€MOCUHTETUKOB:
HUTpUHUIHPYFOIIHE OakTepuw, Kelle300aKTepuH, cepobakTepuu,
BOJIOPOJIHbIE OaKTepUU. 3HAUEHUE XEMOCUHTE3A.

AHa’poOHble opraHusMmbl. Bunabl Opoxkenus. [IpomykTel OpokeHUS U UX

HUCIIOJJB30BaAHHUEC YCJIIOBCKOM. AHa3p06HBIC MHUKPOOpPTaHHU3MbI KaK 00BEKTHI




OMOTEXHOJIOTHH U BO30YIUTEIN OOJIC3HEH.

AspobHbIE OpraHU3MBbl. OTansl JSHEPreTUYECKOr O oOMeHa.
[TogroroButenpHBIA dTan. [THUKOIW3 — OECKUCIOPOAHOE paCHICTUICHHE
TIIOKO3EL.

buonornyeckoe okuciieHHE, WM KJIETOYHOE JibixaHue. Pojib MUTOXOHApUIL B
mporeccax — OMOJIOTMYECKOro  OKUCHeHHs.  L[UKIWdeckue — peakiuu.
OxucnurensHoe (ochopunupoanue. [IpeumyiecTBa a’poOHOr0 MyTH
oOMeHa BeIeCTB Nepe] aHadpoOHBIM. D(PPEKTUBHOCTH HHEPreTHUECKOTO

oOMeHa

2.5

Peakuun marpuuHoro cuHtesa. IIpyHIMII KOMIIZIEMEHTApHOCTH B PEaKLHAX
MATPUYHOTO  CcHHTe3a. Peanmm3anmss  HacleACTBEHHOHM — MH(OpMAIUH.
['enernueckuii koa, ero cBoicTBa. Tpanckpunius — MmaTpuuHbiii cuate3 PHK.
[IpyHIMIBI  TPAHCKPUIMIIMK: KOMIUIEMEHTAapHOCTh, AHTUIAPaJUIEIbHOCTD,
aCUMMETPUYHOCTh. TpaHcimauus u e€ stansl. Yuactue TpancnoptHeix PHK B
OonocuHTe3e Oenka. YciaoBus OnocuHTe3a 6enka. KoaupoBanne aMUHOKHCIIOT.
Pons pubocom B 6uocuHTe3e Oenka.

Opranuzanus reHomMa y HOpPOKApuOT M JYKapuoT. Perymsanus akTHBHOCTH
reHoB y mpokapuot. ['unoreza onepona (®. XKaxob, K. Mano). Perynsmms
O0OMEHHBIX MpoleccoB B KieTke. KieTounslil romeocTas.

Bupycsl — HeksieTounble GopMbl )KU3HU M OOJMraTHble napa3utbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprOQaros.

Bupychsbie 3a0oneBanus yenoBeka, )KuBoTHbIX, pactenuii. CITUJI, COVID-19,

COoHaJIbHBIC U MCANIINHCKHEC HpO6JI€MBI

2.6

Knerounslii 1muki, ero mnepuoasl u perymsanus. WuHTtepdaza M MHUTO3.
OcoGeHHocTH MpolieccoB, MpoTeKaroumx B uHTepdase. [loaroToBka KIeTKu K
nenenuto. IlpecuHTeTMYecKUil (MMOCTMUTOTUYECKHI), CHHTETHYECKUUA U
MMOCTCUHTETUYECCKUN (TPEMUTOTUUYECKHH ) IEPHUOIbI HHTEP(A3HI.

Marpuunsiii cunte3 JIHK — pemmukanus. [IpuHnuns! permumkanmu JIHK:
KOMILUIEMEHTApHOCTb, IOJYKOHCEPBATUBHBI CHHTE3, AHTUIIAPAJLICIbHOCTD.
Mexanunsm perunkanuu JJHK. Xpomocomel. Ctpoenne xpomocoM. Teromepsl
U TenoMmepasza. XpOMOCOMHBIM HAa0Op KIETKH — KapuUOTHIL. JIUTIIOMAHBIN U
rarionHbI HAOOpB XpoMocoM. ['oMonorudyHsie Xpomocombl. [losoBbie
XPOMOCOMBI.

Jlenenne kneTku — MuTo3. CTaiuu MUTO3a U IPOUCXOAAIINE B HUX MPOILECCHI.
Tunel muto3a. Kapuoknnes U nMTOKMHE3. bronornyeckoe 3Ha4eHHEe MUTO3a.
Perynsuuss mutornueckoro mukia kietkd. [IporpamMmmupyemasi KieTodHas
ru0esb — anomnTo3.

DyHKIIMOHAIbHAs TCHOMUKA




OpFaHI/BM Kak OMOJIOTHYECKas CUCTEMa

3.1

OpnHOKIIETOYHbIE,  KOJIOHMAJbHBIE, = MHOTIOKJIETOYHBIE  OpPraHU3Mbl U
MHOTOTKaHEBBIE OPraHU3MBI.

dopMbI pa3MHOXKEHHUs OpPraHU3MOB: Oecrojioe (BKJIIOYAas BETE€TaTUBHOE) U
nojoBoe. Buapl 0ecrnonoro pa3sMHOXKEHHUS: TOYKOBAaHHE, CIIOPYJISAIUS,
(dbparmeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [lonoBbie KII€TKH, WU rameTbl. Meio3. Craaun
Mmenosa. [loBenenne xpomocom B Mmeiiosze. Kpoccunrosep. buonornuecknii
CMBICIT MeHO03a M MOJIOBOro mporecca. Meno3 U ero Mecrto B KU3HEHHOM
LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe passutue. ['ameroreHes y »KMBOTHBIX. [1070BbIE Kee3bl.
OOpa3oBaHne W pa3BUTHE IMOJOBHIX KJIETOK. CriepMaTroreHe3 MW OOTEHE3.
Crtpoenue moyioBBIX KIeTOK. OIUIOAOTBOpEHHE U SMOPHOHAIBHOE Pa3BUTHUE
KUBOTHBIX.  CrocoObl ~ OIUIOJIOTBOPEHHUSA:  HAPY)KHOE,  BHyTpEHHEE.
[TapTenorenes.

NunuBuayansHOe pa3zBuTHe OopraHu3MoB (oHToreHe3). Ctaaum SMOpHOTreHe3a
KMBOTHBIX (Ha mpuMepe Jarymku). [JIpoOGmenwe. Tumbsl apoGneHwHs.
OcobenHoctr  ApoOjeHHs ~ MIJIEKOMUTAIOMIMX.  3apOJBIIIEBbIE  JIUCTKU
(racTpymsinusi).  3akiajika OpPraHoOB M TKaHEW W3 3apOJIbIIIEBBIX JIMCTKOB.
B3aumHoe BnMsiHHME wYacTeil pa3BHMBAIOIIETOCs 3apofbllmia (3MOpUOHAIbHAS
UHAYKUUS). 3akiajgka IUlaHa CTPOEHHS  JKMBOTHOTO  Kak  pe3yJbTar
HepapXU4YeCKUX B3aUMOJCHUCTBHIA Te€HOB. Bimsnue Ha >MOpUOHAIEHOE
pa3BUTHE PA3INYHBIX (PAaKTOPOB OKPYKAIOLIECH CpeIbl.

Poct u pa3Butue >xuBoTHBIX. IlocTamMOpmoHanpHBIN mepuoxa. llpsmoe wu
HenpsiMoe pas3BuTHe. PasButne ¢ Meramopho3oM y O€ClO3BOHOYHBIX U
MMO3BOHOYHBIX JKUBOTHBIX. bHojormueckoe 3HaueHHe MPSMOTO U HENPSIMOIo
pa3BUTUSA, UX PpACIpPOCTpaHEHHE B INpupoje. Tumbl pocTa KUBOTHBIX.
@akTopsl  peryJsUuMud  pocTa  KUBOTHBIX K 4yenoBeka. Cragum
MIOCTAMOPHUOHAJIIBHOTO Pa3BUTHS Yy JKUBOTHBIX M ueioBeka. I[lepuozsl
OHTOI'€HE3a YEJIOBEKa.

PasmHoxxeHnne u pasButue pacteHuil. ['ameropur u cnopopur. Meiio3 B
KM3HEHHOM LuMKJIe pacteHuid. OOpa3oBaHue crnop B Ipolecce Meinosa.
I'amerorene3 y pacrenuil. OIUVIOJOTBOPEHHE U Pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. JIBOWHOE  OIUIOJOTBOPEHHE Yy  LBETKOBBIX  PACTCHMM.
OOpazoBanue W pa3BUTHE CEeMEHU. MeXaHU3MBl PErylsdllid OHTOreHe3a Yy

pacTeHUH U KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUSI W Pa3dBUTUA TCHCTUKHW KaK HAYKH. OcHOBHbBIC

reHeTHYeCKHe TMOHATHS U CHMBOJIBL. I OMOIOTHYHEIE XPOMOCOMBI, aJIJICJIbHBIC




IEHbI, aJbTEPHATUBHBIE MPU3HAKHA, TOMHUHAHTHBIA U PEUECCUBHBIN IMPU3HAK,
TOMO3UTOTa, TE€TEePO3UroTa, YHUCTas IJWHUS, THUOPHUIBI, TE€HOTHUII, (HEHOTHIL.
OCHOBHBIE METOJIbI TE€HETUKH: THOPHUIOJOTHUECKHH, ITHUTOJOTUYECKUM,

MOJIEKYJIIPHO-T€HETUUECKU I
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Monorubpuanoe ckpemmBanue. IlepBbiii  3akoH MeHaens — 3aKoH
eIMHOOOpa3usi THOPHUIIOB IMEPBOTO TMOKOJICHHS. [IpaBWIO JTOMHUHHpPOBAHUS.
Bropoii 3axkoH Menzenst — 3aK0oH pacuieruieHus Mpu3HaKoB. LluTonoruueckue
OCHOBBI MOHOTHOPHIHOTO CKpEIIUBaHUs. [ UIIOTE3a YNCTOTHI TaMeT.
Ananusupytoiiee ckpeuuBanue. [IpoMexxyTouHbIl XapakTep HacjaeAOBaHUS.
Pacmienyienue npru3HakoB MPU HEMOJIHOM JOMUHHUPOBAHUH.

JurnOpunHoe ckpemuBanue. Tpetuit 3akoH MeHenst — 3aKOH He3aBHCUMOTO
HACJeAOBaHUS  IPU3HAKOB. L[UTONOrMYECKHEe OCHOBBI  JUTHOPHIHOTO
CKpEIIMBAHUS.

CuerieHHOe HacienoBaHue mnpu3HakoB. Padorer T. Moprana. CueruieHHOE
HAaCJIEIOBAHUE T€HOB, HAPYILICHHE CUCIUICHHUSI MEXKy F€HaMH. XPOMOCOMHAas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mona. XpoOMOCOMHBIM MEXaHHU3M OIPENENICHHS Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. [ 'OMOTramMeTHBIN 1 rereporaMeTHbId 1moJl. ['eneTnyeckas
CTPYKTypa MOJOBBIX XpoMocoM. HacienoBaHue NpU3HAKOB, CIEIUICHHBIX C
IIOJIOM.

I'enorun kak nenoctHas cucreMa. Ilnelorponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBIN ayuiean3M. BzanmojeicTBHEe HealICIbHBIX T'€HOB.

Komnemenrapuocts. Dnucras. [lonumepus

3.4

BzaumoneiictBue reHotuna W cpensl npu  (GOpMHpPOBaHUM  (PEHOTHIIA.
N3meHunBOCTh IPHU3HAKOB. KauecTBEHHBIE M KOJIMYECTBEHHBIE TPU3HAKHU. Bubl
M3MEHYMBOCTH: HEHACIICICTBEHHAS U HACIICICTBCHHASL.

MomudukanmonHas — u3MeHuuBocTh. Pomb  cpempl B opMHUpOBaHUU
MOAM(UKAMOHHOW M3MeHUMBOCTH. Hopma peakuun npusHaka. BapuaroHHbIit
psan u BapuauuoHHas kpuBas (B. Moranncen). CpoiicTBa MOIU(pHKAIIMOHHON
U3MEHYHUBOCTH.

I'enHoTunnyeckass nM3MeHUMBOCTH. (CBOMCTBA T€HOTHIINYECKOW H3MEHUMBOCTH.
Bugpl reHoTUIIMUECKON U3MEHUYMBOCTH: KOMOMHATUBHAS, MyTaIl[IOHHASI.
KomOuHaTtuBHAsT W3MEHYMBOCTh. Meli03 W TOJIOBOM TIpoOIleCC — OCHOBA
KOMOMHATUBHOM HM3MEHYMBOCTU. Ponb KOMOWHATMBHONM W3MEHYMBOCTH B
CO3/IaHAM TEHETUYECKOT0 Pa3HOOOpas3ys B Mpe/IeNax OHOTO BU/IA.

MyTanMoHHass M3MEHYMBOCTb. BHIbl MyTalnmii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHblE M HMHIYLUUPOBAHHBbIE MyTalUMu. SnepHble U

[UTOIUIa3MATUYCCKUC MYTalllH. CoMaTHYeCKHE U IOJIOBBIC MyTaluu. HpI/ILII/IHbI




BO3HUKHOBEHHs MyTanuid. MyrareHpl M MX BIMSHME Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTALIMOHHOIO IPOLECCA. 3aKOH I'OMOJIOTHYECKUX PSAOB B
HacnencTBeHHoW usmenunBocty (H.M. BaBunos). BuesaepHas u3MeHUUBOCTh

1 HAaCJICACTBCHHOCTD

3.5

Kapuotun dyenoBeka. MexayHapoJHas MporpaMMa HCCIEIOBaHUS T'e€HOMaA
YCJIOBCKA. MGTOI[BI H3y‘-ICHI/I$I TCHCTUKHN 4YCJIOBCKA: FeHeaHOFHQCCKHﬁ,
OJIM3HEIIOBBIH, IIUTOTCHETUYCCKUI, MONYJIAIIMOHHO-CTATUCTHUECKUH,
MOJIEKYyJISIpHO-TeHeTHUeckuii.  CoBpeMEHHOE  OmpenelieHHe  T'eHOTHIA:
IIOJITHOI'CHOMHOC CeKBeHI/IpOBaHI/IC, FCHOTI/IHI/IpOBaHl/Ie, B TOM 4YHUCJIEC C
romomnieto ITI[P-ananu3a. HaciaeacTBennsie 3a001eBaHms YenoBeKa. [ eHHBIC U
XpOMOCOMHBIE ~ OoJle3HM  4YenoBeka.  bomesHm ¢ HacieICTBEHHOH
MPEAPACTIONOKEHHOCTHIO. 3HaueHne MEIULIMHCKON TeHETHUKHU B
MPENOTBPAIIEHUH W  JICUEHUU TEHETUYECKMX 3a00JeBaHUIl  dYeJOBEKa.

CTBOJIOBEIC KIIETKU

3.6

JlomecTukanus U CeNeKIMs. 3apoKICHUE CENIEKIIMU U JOMECTUKAIMU. Y YCHUE
H.M. BaBuioBa 0 meHTpax MpPOMCXOKACHUS M MHOTro00pasws KyJIbTYPHBIX
pacteHuii. Poib cenekuuu B CO3IaHUM COPTOB PACTEHUN U MOPOJ KUBOTHBIX.
Copt, mopona, mrTaMM. 3aKOH TOMOJIOTHYECKHX PSJIOB B HACJEIACTBEHHOMN
n3MeHunBocty H.M. BaBuiosa, ero 3HaueHue Jiist CENEKIIMOHHON paboThI.
Meroapl ceneknMOHHON paboThl. MCKycCTBEHHBI OTOOP: MAacCOBBIM |
WHANBUAYAIbHBIA. OJTanmbl KOMOWHAIIMOHHOW  cenmekuuu. VcmbiTaHue
MPOM3BOAUTENCH 1O TMOTOMCTBY. OTOOp MO T'E€HOTHIY C IMOMOIIBIO OIEHKH
(beHoTrma noToMcTBa M 0TOOP MO TeHOTUIY ¢ momotbio ananmmza JJHK.
HckyccTBeHHBIH ~ MyTareHe3  Kak  METOA  CEJNEKIMOHHOM  paboThl.
PanmnannoHHBII M XMMHMYECKMH MyTareHe3 Kak HWCTOYHMK MYTalMd Yy
KyJbTYPHBIX OpM Oopranu3MoB. Vcronb30BaHre TECHOMHOTO PEAAKTHPOBAHUS
u MeTonioB pexkomOmHaHTHBIX JIHK nms momydenwst ucxomHoro marepuana
JUISL CEJICKITUH.

[onyuenue nonumuonioB. BayTpuBumoBas rubpunuszanus. bauskopoacTseHHOe
CKpelIMBaHue, Wi HHOpUAUHT. HepoIcTBeHHOE CKpellMBaHue, WIN ayTOPHIMHT.
I'ereposuc u ero npuuunsl. Mcnons3oBanue rerepo3uca B cenekuuu. OtaanéHHas
rubOpuam3aius. [Ipeogonenne Oecruionusi MEXBUAOBBIX THOPUAOB. JloCTKEHUS

CCIICKIIUHN paCTeHI/Iﬁ U XKNBOTHBIX

3.7

OOBeKThl, HCHONb3yeMble B OHOTEXHOJIOTMH, — KJIETOUYHbIE M TKAaHEBbBIE
KyJIbTYpbl, = MHKPOOPIaHM3MBL, = HMX  XapakTepUCTUKa. TpaaunnoHHas
OMOTEXHOJOTHS: XJIeOOMeYeHne, MOIYYCHHE KHUCIOMOJIOYHBIX TIPOIYKTOB,
BUHOAENHE. Mukpobuosorndeckuii cuHTe3. OOBEKTHl MUKPOOHMOJIOTHYECKUX

TEXHOJIOTHI. HpOI/ISBOI[CTBO Gemca, AMHWHOKHUCJIOT )41 BUTAMHUHOB.




HckyccTBeHHOE  OIUIOAOTBOpPEHME.  PeKOHCTpyKuus — SAHWLEKIETOK U
KJIOHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAaHTALUNU SIAEP KIIETOK.

XpOMOCOMHAass W TE€HHas WHXEHepHs. VICKyCCTBEHHBI CHHTE3 TI€Ha H
KoHCTpyupoBanue pexkomOuHanTHeIX JIHK. JlocTmkeHus u mepCreKTHBBI
XpPOMOCOMHOM W TEHHOW WH)XEHEPUU. MeEIUIMHCKHE OMOTEXHOJIOTHH.

Hcmonp30BaHNuE CTBOJIOBBIX KIETOK

Cuctema 1 MHOTOOOpa3ue OpraHMYeCKOro MUpa

4.1

buonoruueckoe  pasHooOpasue opranuzmoB. CoBpeMeHHas cucTeMa
opraandeckoro mupa. Ilpuanuns! kinaccudukanumu opranusmMoB. OCHOBHBIE
CUCTCMATUYCCKUC T'PYIIIbI OPraHU3MOB.

Oco0OeHHOCTH CTPOEHHS M JKU3HEAESTEIbHOCTH OJHOKICTOYHBIX OPTraHU3MOB.
bakrepun, apxeu, OIHOKJIETOYHBIE TPHOBI, OJHOKIETOYHBIE BOJOPOCIIH,
Apyrue npoTucTbl. KojgoHuaneHble OpraHu3Mbl. J[BUXKEHHE OJIHOKJIETOYHBIX
OpraHu3MoB:  aM€0OMJIHOE, KI'yTHKOBOE, pPECHHYHOe. 3ammra Yy
OJHOKJICTOYHBIX OpTraHHU3MOB. PaS,Z[pa)KI/IMOCTL y OJHOKJICTOYHBIX

Opranu3MoB. Takcuchl

4.2

MHorokseToynble  pacTeHus. B3anMOCBA3p 4acTe€l  MHOTOKJIETOYHOIO
opranu3ma. TkaHu, OpraHbl M CHCTEMBl OpPraHOB MHOT'OKJIETOYHOIO
opranusma. OpraHusMm Kak eAuHoe IieJoe. TKaHu pacTeHud. Tumsl
pacTUTEeNBHBIX  TKaHeW: oOpa3oBarenbHasi, IOKPOBHAs, NPOBOJSILAS,
OCHOBHasi, MexaHnuyeckas. OcCOOEHHOCTH  CTpoeHHs, (QYHKIUH ©

PacCIIOJIOKEHUS TKAHEW B OpraHax pacTeHUMN

4.3

BereratuBHble M TIeHEpaTUBHBIE OpraHel pacTeHuid. DyHKIHMNM OpPraHoB M
cucteM opraHoB. Kapkac pacrenuil. /[BM>kKeHHE MHOTOKJIETOYHBIX PACTEHUM:
Tpomnu3Mbl U HacTuu. [loryomenne Bosbl, yIIEKUCIOro ra3a U MUHEPAIbHBIX
BemecTB pacteHusMu. [Ipixanue pacrenmit. Juddysus ra3zoB depes
IIOBEPXHOCTh KJIETKH. TpaHCIOpPTHBIE CHUCTEMBl pacTeHUW. BeiaeneHue y
pacTeHHMi. 3amuTa y MHOTOKIETO4YHbIX pacteHuil. Kyrtukyna. Cpencrtsa
MAaCCUBHOU U XUMHUYECKOH 3alUTEl. OUTOHITUIEI.

Pa3npa>xuMoCTh 1 peryisinus y OpraHu3MoB. Pa3zapakumMocTh U peryssuus y

MHOTOKJICTOYHBIX paCTeHHfI. PocToBEIe BemecTBa U UX 3HAUCHHUE

4.5

MHOroOKJIETOUHEIE JKHBOTHBIC. B3amMOCBSI3b YacTeili MHOTOKJICTOYHOI'O
opranu3Ma. TKaHU, OpraHbl MU CHCTEMbl OpPraHOB MHOTOKJIETOYHOI'O
opranusma. Opranusm kak eauHoe 1enoe. ['omeocTtas. TkaHU KUBOTHBIX U
YyelloBeKa. THMbl KUBOTHBIX TKaHEW: »SIHMTeNHajbHas, COEeIUHHTEIIbHA,
MbIlieuHasi, HepBHas. OCOOEHHOCTH CTpOEHHUS, (PYHKIUH U PACTIOIOKCHHS

TKaHEH B opraHax >KMBOTHBIX U YCJIOBCKaA




4.6

Opranbl ¥ cHUCTEMBl OpPraHOB >XMBOTHBIX. (DYHKIUU OpPraHoB U CHUCTEM
opraHoB. Omnopa Tenma opraHu3moB. CKeneTbl OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyHb1il 1 BHyTpeHHUI ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX. IIuTanue >xkmBoTHBIX. [IuTanme
MIO3BOHOYHBIX JKUBOTHBIX. JIpixaHue JKMBOTHbIX. KoOXHOE JAbIXaHHE.
XKabepHoe u 1€royHoe JpIXaHue.

JlpIxaHWe MO3BOHOYHBIX >KUBOTHBIX. DBOJIOLMOHHOE YCIOXKHEHHE CTPOEHUS
JNETKUX TI03BOHOYHBIX JKMBOTHBIX. /JIpIXaTenbHas cHUCTEMa 4YEJIOBEKA.
MexaHu3M BEHTWIALMM JETKMX y NOTHL M MIeKonuTaromwmx. TpaHcnopr
BELIECTB y OPraHuM3MOB. TpaHCIOPT BELIECTB Yy KUBOTHBIX. KpoBeHOCHas
cucteMa U €€ opraHbl. KpoBeHOCHass CHCTEMa ITO3BOHOYHBIX >KMBOTHBIX.
Kpyru  kpoBooOpaiieHusi.  DBOJIIOLIMOHHBIE  YCJIOXXKHEHUS  CTPOEHUS
KPOBEHOCHOM CHUCTEMBI MIO3BOHOYHBIX )KMBOTHBIX. BBIZIE/IEHNE Y OPraHU3MOB.
Boigenenue y xuBoTHbIX. CokpaTtutTenbHble Bakyoiau. OpraHbl BbIIEIEHUS.
CBsi3p TOJOCTH TeJa C KPOBEHOCHOM M BBIICIUTEIBHON CHCTEMaMHU.
Beigenenne 'y 1NO3BOHOYHBIX JKMBOTHBIX. 3alllUTa y MHOTOKIETOYHBIX
AKUBOTHBIX. [IOKpOBBI U UX IPOU3BOJIHBIE.

PasmpaxxuMocTs M perynsauuMs |y  OpraHusmoB. Pasgpaxumocts y
OJITHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3npaxuMocTb W peryisus y
MHOT'OKJIETOYHBIX paCTeHUH. POCTOBBIE BELIECTBA U X 3HAUYEHHUE.

HepBHas cuctema u peduieKTOpHash pErysius Yy MHOTOKJIETOYHBIX
XKUBOTHbIX. HepBHast cucreMa m e€ oThenbl. DBOJIOLHMOHHOE YCIOKHEHHE
CTPOCHMSI HEPBHOM CUCTEMBI y JKHUBOTHBIX.

Pazpabotka anroputmoB u mporpamMm i 3()(eKTHBHON (PYHKIMOHATBHOM
aHHOTALlMM  TE€HOMOB, TPAHCKPUITOMOB, TMPOTEOMOB,  METAabOJIOMOB

MHUKpPOOPTaHNU3MOB, PACTEHNH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €T0 3J0POBLC

5.1

Opranbl W CHUCTEMBbl OpraHoB 4esioBeka. OTaenbl TOJIOBHOTO MO3ra
MO3BOHOYHBIX KHUBOTHBIX. Pedrekc u pednexropnas myra. besycnoBHble u
ycioBHbIE peduiekchl. ['ymopanbHas peryisinusi W SHIOKPUHHAs CHCTEMa
KUBOTHBIX M 4YesoBeka. JKene3bl >HIOKPUHHON CHCTEMBl M HUX TOPMOHBI.
JelictBue TOpMOHOB. B3anMMOCBSI3b HEPBHOM M SHAOKPUHHON CHCTEM.
l'unmortanamo-runoduszapuas cucrema. Pedriexkc u pedrekropHas myra.

besycnoBHbIe U yCIOBHBIE peIeKCh

52

3amuTa opranusma ot Oose3Held. MiMmmyHHas cuctema yenoBeka. KineTounslit
U TYMOPaJIbHBII UMMYHUTET. BpoxkA€HHBIN, MPHOOPETEHHBIN crieruduyecKuii

uMMmyHuTeT. Teopusi KJIOHaIBbHO-ceneKkTuBHOro uMMyHuTera (I1.Dpnux,




®.M.bepner, C.ToneraBa). BocnamutenbHble OTBETHI OpraHu3MoB. Poiib

BpO)i(,Z[éHHOFO HUMMYHUTCTA B pPa3BUTHU CUCTCMHBIX 3a00JIeBaHUM
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KpoBenocHast cuctema u e€ opransl. Cep/iie, KpOBEHOCHBIE COCYBI U KPOBb.

Kpyru kpoBooOpaienus. Pabora cepaia u e€ perynsnus

5.4

Hpixanue 4yenoBeka. Juddys3us ra3oB dYepe3 MOBEPXHOCTb KIETKU.
JpixarenbHasg cucTeMa 4enoBeKa. JlpixarenbHas MOBEPXHOCTh. Perymsums

IbIXaHus. JIpIxaTenbHble 00bEMBI

5.5

[InmeBaputenbHas cucreMa 4denoBeka. OTaensl MUILEBAPUTEIIBHOTO TPAKTA.
[InmeBapurenbHple  Kene3bl. BHYTPUIIOIOCTHOE UM BHYTPHUKIETOYHOE

MMUIICBAPCHUC

5.6

[TokpoBsl m mx mpoum3Bomubie. Opranbl BbimeneHus. [louku. CtpoeHme u
¢byHkunoHupoBanue HeppoHa. DuubTpanus, cekpeuus H - oOparHOe
BCAchbIBaHME KaK MEXaHM3MBI PabOTHl OpraHoB BbineneHHA. OOpazoBaHue

MOYH y YeIOBeKa

5.7

Z[BI/I)I(CHI/IG yelloBeKa: MblIeuHas cucteMa. CKeJleTHbIC MbIIIbBI 1 UX pa60Ta.

CtpoeHue U THITBI COSTMHEHUS KOCTEH

TeopI/Iﬂ ABOJIIOIMH. Pa3BuTHe )KU3HHU HA 3emie

6.1

OpomonrionHass teopust Y. JlapBuna. Ilpeamocbuiku BO3HMUKHOBEHUS
napBuHu3Ma. XKu3Hb 1 Hay4Has AesrenbHocTs Y. JlapBuHa.

JIBmokyIiye cuiibl 3BoJrolMK BUIOB 1o Y. /lapBuHY (BbICOKasi HHTEHCUBHOCTh
pPa3sMHOXKEHHsI OpPraHW3MOB, HACIEACTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIM U NCKYCCTBEHHBIN OTOOD).

Odopmnenne cunretnueckoi Teopun sBomouuu (CTD). HeilitpanbHas
Teopust HBoitonuu. CoOBpeMEHHas »HBOJIOLMOHHAs Ouosiorus. 3HAYeHHE
9BOJIIOLIMOHHOW TEOpUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI

MHpa

6.2

[Tonmynanms kak 3neMeHTapHas eAuHULIA 3BOOLMH. COBPEMEHHBIE METO/bI
OLIEHKM T€HETHUYECKOI0 pazHoOoOpa3usi U CTPYKTYphl NMomyisuuil. MsmeHeHue
reHo(oH/Ia TOMYJALMUN KaK 3JEMEHTapHOE 3BOJIOIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

DneMeHTapHble (PAKTOPHI (JIBIKYIIME CHUJIbI) SBOJIONHHA. MyTaIllMOHHBIHI
npouecc. KomOuHaTuBHas u3MeH4YMBOCTh. Jlpeiid reHOB — cilydaiiHble
HEHANpaBlieHHbIE HW3MEHEHHUs 4YacTOT aiiesied B momymisamusax. Oddext
ocHoBarensa.  Murpamuu.  M3omsmuss  momynsiui:  reorpadudeckas
(mpocTpaHCTBeHHAs ), OMOIOTHYeCKast (PEPOTyKTUBHAS).

EcrecTtBeHHBIli OTOOp — HampaBisionmid ¢akrop dBomonud. Dopmer

€CTECTBEHHOTO OTOOpa: JBMXKYUIMM, CTaOWIM3UPYIOUMI, pa3pbIBAIOIIUI




(mm3pynituBHbI). [TooBoit oTOop.

[TpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  MHMKPOIBOJIIOLIUU.
Bo3HukHOBeHHE TpUCNIOCOONEHHH y  opraHu3MoB. Apomopdo3sl U
MM0aJalTaluy. IIpumepsr pUCTIOCOOTICHUI y OpraHu3MOB.
OTHOCHUTENBHOCTH NPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuum U CTpykTypa. BupooOpazoBaHue Kak pe3ynbTar
MHUKPO3BOIIOIMH. M30msa1us — kirodeBoit Gaxktop BugooOpazoBanus. Ilytu u
CIIOCOOBI BUJ1I000pa30BaHMUS: aJUIONAaTPUIECKOE (reorpaduueckoe),
CHUMITaTpUYeCKoe (IPKOJIOTUYECKOE), «MTHOBEHHOE»  (IIOJIUIUIONIU3AIHS,
rubpuausanys). JuTenbHOCTh 3BONIOLMOHHBIX IIPOLIECCOB.

MexaHu3mbl OPMHUPOBAHUS OMOJIOTUIECKOTO pa3HO0Opa3usl.

Posnb 3BOMIOIIMOHHON OHOIOrHN B pa3paboTKe HayUHBIX METO/I0B COXPAaHEHMS
O6nopazHooOpazusi. MUKPOIBOIOLUS M KOIBOJIOIHS MMAPA3UTOB M UX XO3SEB.
MexaHu3mbl (OPMHUPOBAHUS YCTOMYMBOCTH K AHTUOMOTHKAM M CHOCOOBI

O0pBOBI ¢ HEl

6.3

Metoapl  W3y4eHHsS ~ MaKpOdIBOJIONHMH. [lasieoHTONOTrMYECKHE  METOJbI
uzydyeHus osBoitonuu. Ilepexonusie ¢GopMbl U (GUIOTEHETUYECKUE PSABI
OpPraHHU3MOB.

buoreorpaduueckue meTonsl uzydeHus: dBomronuu. CpaBHeHue GIoOpsl U
(dhayHBI MaTEepUKOB M OCTPOBOB. buoreorpadudeckue odmactu 3emiau. Buasi-
SH/IEMUKH U PEIIUKTHI.

DOMOpHOIOrHYecKre U CPaBHUTEIHHO-MOP(HOIOTHYECKUE METOJbl H3YUYCHHUS
ABOJIIOLIMU. ['eHeTHYeCKre MEXaHU3Mbl SBOJIIOIIMM OHTOI€HE3a M IOSBICHUS
HBOJIFOIIMOHHBIX HOBHIECTB. ['OMOJIOTMYHBIE W AHAJOTUYHBIE OpPTaHBI
PynuMeHTapHble OpraHbl H  aTaBU3MBL.  MOJIGKYJISIPHO-TEHETHUCCKHE,
OMOXMMHMYECKHEe M MAaTeMaTUYeCKHE METONbl U3YYEeHHS  DBOJIOIUU.
['omonoruynsie T'eHBI. CoBpemeHHbIE METO/IbI MIOCTPOCHHUS
(UIOreHEeTUYECKHX IEPEBBEB.

XPOMOCOMHBIE MyTaI[H U HBOJIIOIIHSI TEHOMOB.

OO0mue 3aKkoHOMEpHOCTH (MpaBmIia) 3BoJonU. HeoOpaTuMOCTh IBOIIONNY.

A,[[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIOIINHU

6.4

Hayunple rumoTe3sl MPOMCXOXKACHHS KU3HM Ha 3emiie. AOUOTeHEe3 H
naHcnepMmus.  JloHay4yHble  NpEeACTaBIEHUS O  3apOXKJICHUU  KU3HU
(kpeanoHu3M). I'mnore3a MOCTOSHHOIO CAaMO3apOXKICHHUS KHU3HM U €€
ornpoepxkenue oneitamu . Pegu, JI. Cnamnanpanu, JI. Ilacrepa.
[TpoucxoskaeHue Ku3HU U acTPOOUOIIOTHSL.

OcHoBHbIE STaIBbI HEOPraHU4YECKOU 3BOJIIOLIHH. [Inanerapnas

(reonorudeckas) SBOJIOIMSA. XHMHUYECKass SBOJIOIMSA. AOMOIEHHBIM CHHTE3




OpraHMyecKux BeunlecTB u3 Heopranmdeckux. OnbiT C. Mumnepa u I'. FOpu.
OO6paszoBanue mnoaumepoB U3 MoHoMepoB. KoauepBarthHas rumotesa A.U.
Omnapuna, runore3a mnepBuuHOoro OympoHa JIk. XomaelHa, TeHETHYECKas
runote3a [. Mémnepa. Pubosumer (T. Yek) u rumorteza «mupa PHK» V.
I'mnbepra. opmupoBaHre MEMOPAaH U BOSHUKHOBEHHE IPOTOKJIETKH.
Hctopus 3emiu u MeTofpl €€ u3ydeHus. Vickonaemble OpraHn4eckue OCTATKH.
I'eoxponosnorust 1 e€ Metoipl. OTHOCUTENIbHASE U A0COIIOTHASL T€OXPOHOJIOTUSI.
I'eoxpoHonoruyueckas 1mKasa: 30Hbl, 3pbl, HEPUOJIBL, FTTOXH.

HavanpHbple sTambl opraHuueckoil spomonuu. IlosBienne u 3BomrOLUA
NEepBbIX KIETOK. OBosrouus MeTaboiau3ma. BoO3HHMKHOBEHHME IEpBBIX
skocucteM. CoBpeMEHHbIE MHUKpPOOHBIE OMOIUIEHKHM KakK aHAJOr MEpBBIX Ha
3emie coobuiectB. CTpomMaTonuThl. [IpokapuoThl U 3yKapHOTHI.
[IpoucxoxaeHue 3ykapuoT (CUMOUOTeHe3). DBOIIOLUOHHOE TPOUCXOXKICHUE
BUpYCOB. IIponcxoxneHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HHMKHOBEHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATambl 3BOJNIOUMU BBICIIMX pacTeHHi. OCHOBHbIE apoMOp(hO3bI
pactenuii. Boixon pactenuid Ha cymry. IlosBieHue CHOpPOBBIX pACTEHUU H
3aBoeBaHne MMM cymu. CeMmeHHble pacTeHus. [IponcxokaeHHe IBETKOBBIX
pacTeHHUi.

OcHOBHbBIE ATamnbl 3BONIONUM KUBOTHOTO Mupa. OCHOBHBIE apoMop(ho3bl
KHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pplB — MOSIBICHHE
coBpeMeHHBIX TUNOB. llepBble XOopmoBblie kuBOTHBIE. JKH3HB B BOJE.
DOBomonus  MO3BOHOYHBIX. [IpoucxokaeHne ampuOuil ©  penTHIUiL.
[IponcxoxnaeHne  MIEKONUTAOIMX W nrud.  IlpuHnmnm — xkimrodeBoro
apoMmopdo3a. OcBoeHrue OECIO3BOHOYHBIMM M TO3BOHOYHBIMH >KHBOTHBIMU
CyILH.

PasButre >xu3HM Ha 3emie MO 3paM U IepUoJaM: apXxel, MpOoTepo3oH,
najeo3or, Me3030H, KaiiHOo30#. OOmas xapakTepucTHKa KiIuMaTa H
re0J0rMYeCKHX mpoueccos. 1losABiieHne n pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: ero yCIOBHS U BIMSHUE HA Ta30BBIA COCTaB aTMochepsl.
MaccoBble BBIMUPAHUSI — DKOJIOTMYECKHE KpU3HCHI npouuioro. Ilpnyunsl n
CIIEICTBUSL MAaccoBbIX BbIMHpaHUIl. COBPEMEHHBII 3KOJOTMYECKUI KpHU3UC,

€ro 0CoO0EHHOCTH

6.5

Paznenslt u 3amaum aHTpomnosiornd. Metoawsl aHtpornonorud. CTaHOBJIEHUE
IIPEJCTAaBICHU O NPOUCXOXKAEHUU denoBeka. (COBpEMEHHbIE Hay4yHbIE
TCOPHH.

CX0JCTBO YeIoBEKA C KUBOTHBIMH. CHCTEMATHUYSCKOE ITOJI0KEHHE YEIOBEKA.

CBI/IILCTCJ'IL CTBa CXOoACTBa 4YCJIOBCKA C JKHBOTHBIMM! CpPaBHHUTCIILHO-




Mopdooruueckue, AMOPHUOJIOTUYECKHE, (bU3HOITOT0-OMOXUMHYCCKHE,
noBeneHueckue. OTnMuus 4elnoBeKa OT KMBOTHBIX. [IpsAMoxoknenue u
KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHOW CHCTEMBI.

JIBroxymme cuibl (pakTopsl) aHTPOIOTEHE3a: OMOJIOTHYECKUE, COIMAIbHBIE.
CooTHoIreHne OMOJIOTHYECKUX U COIIMATIBHBIX (DAaKTOPOB B aHTPOIIOTEHESE.
OCHOBHBIE CTaJIMM AHTPONOreHe3a. ABCTPAJONUTEKH — JIBYHOTHE IPEIKU
mojen. YenoBek yMmenblid, NEPBBIE M3TOTOBJICHUS OpyAMi Tpyaa. YemoBek
OpSAMOXOJSAIIMA W TEpPBBIM BBIXOA JoAei 3a mpexaensl Adpuxu. YenoBek
reiaenb0epreKkuil — oO0IIMi MPeIoK HeaHIEPTAIBCKOTO YEJIOBEKa M YeJIOBEKa
pa3symMHOro. YeoBek HEaHAECPTAIbCKUANM KaK BUJ JIKOJEH XOJOIHOIO KIMMATa.
UYenoBek pa3yMHBI COBPEMEHHOI'O THMA, JEHUCOBCKUM 4YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npejaenamMu AQpukH.

DBOJIIOLUS COBPEMEHHOTO 4enoBeka. EcTecTBEeHHBIN OTOOp B MOMYJIALUAX
yenoBeka. MyTalMOHHBIM mpouecc U noauMmopdusM. llomynsunoHHbIe
BOJIHBI, Apeiid TeHoB, MuUrpanus u «3PQPEKT OCHOBATEIS» B MOIMYJIALUAX
COBPEMEHHOT0 YEJIOBEKA.

Yenoseueckue pacel. llomsatue o pace. bonpmme pacel: €BponeouaHas
(eBpaswmiickasi), aBCTpallo-HETpOUAHAs (SPKBAaTOpHANbHAs), MOHTOJOWIHAS
(asmatcko-amepukaHckas). BpeMs u myTu pacceneHHs yeloBeKa IO IJIaHETe.
EnuHctBO 4yenmoBeueckux pac. HayuHas HECOCTOSTENBHOCTh —pacu3Ma.
[IprcnocoO0aeHHOCTh YeoBeKa K Pa3HbIM YCIOBHSIM OKPY’KaIOLIEH Cpelbl.
Brusinue reorpaduueckoid cpensl U Apeidda TEHOB Ha MOPQOIOTHIO U

(bI/ISI/IOJ'IOl"I/II-O YCJIOBCKA

DKOCUCTEMBI U IIPUCYILINE UM 3aKOHOMEPHOCTHU

7.1

Pasnens! u 3agaun sxosnoruu. CBA3b 3KOJOTUH C IPYTUMH HayKaMHu.
Mertoabl 3konoruu. lloneBble HaOmOAeHHS. DKCIEPUMEHTHI B HKOJOTHH:
IpUpOAHbIE U JabopaTopHble. MoJenupoBaHUE B 3KOJIOTMU. MOHHTOPUHT

OKpYKaroIIel Cpe/Ibl: TOKAIBbHBIN, pETHOHABHBIN U TI00aTbHBIN

7.2

Okosorndyeckrue (HakTopel U 3aKOHOMEPHOCTH MX aAercTBus. Kiaccuduxanus
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHUECKHE, OMOTHYECKHE, AaHTPOIIOTCHHBIE.
OOue 3aKOHOMEPHOCTH JEHCTBHS 3Kojorudeckux akropos. IIpaBuio
muanmyMma (K. IlInpenrens, 10. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE H
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue Qakropel. CBeT Kak JKoJormdeckuii Qaxrop. /Jleiictue
pasHBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKHE
IpYyMNIbl PACTEHUH M JKUBOTHBIX 10 OTHOIIEHHUIO K cBeTy. CHrHajbHasi poJib

ceera. dotonepuoausm.




Temneparypa kak skojorndeckuil (axrtop. JleiicTBue TemmepaTypsl Ha
opranu3msl. [ [oMKMIOTEpMHBIE U TOMOHOTEPMHBIE OPIraHU3MBbI. DBPUTEPMHBIE
U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojorudeckuil Qakrop. IIpucnocobienus pacteHuil k
HOJ|/IepKaHuIo BoiHOTO Oananca. Kiaccuukarys pacTeHuid 0 OTHOILICHUIO K
Bojie. [IpucniocoGiieHus )KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEKUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
rilyOMHHAs TMOANOYBEHHAs, BHYTPHUOpPraHuM3MeHHas. OU3NKO-XUMUYECKUE
0CcOOEHHOCTH cpell oOMTaHusi opraHu3moB. IIpucrocoOneHus opraHu3sMoB K
’KHM3HU B PA3HBIX Cpelax.

buonoruueckne purmbl. BHemnne u BHyTpeHHHME pUTMBL. CyTOYHBIE U
roAuyHble  pUTMBL.  [IpUCIIOCOOIEHHOCT  OPraHU3MOB K  CE30HHBIM
M3MEHEHUSIM yCIIOBUH JKU3HHU.

Xusnennole @opmbl opranuszmoB. [loHsATHEe o0 JKHM3HEHHOH (¢opMme.
XKuznennole (GOpMbI pacTeHUN: JepeBbs, KYCTApHHKH, KyCTapHUYKH,
MHOT'OJIETHUE TPaBbl, OJHOJETHHE TpaBbl. JKu3HeHHbIC (OPMBI KHUBOTHBIX:
THAPOOMOHTHI, TEOOMOHTHI, a3pOOHOHTEI. OCOOCHHOCTH CTpOEHUs M obOpasa
KHU3HU.

buotnyeckue gaxkrtopbl. Buabl 6MoTHYECKMX B3aMMOIEHCTBHIM: KOHKYPEHIMS,
XMIIHUYECTBO, CcuUMOMO3 u ero ¢opmel. [lapazutusM, Koomepauus,
MYTyaJu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJeOHUYECTBO).
Herpoduueckue B3aumonaeicTeus (Tonuueckue, Gpopudeckue, hadpudeckue).
3HaueHue OMOTHUYECKHUX B3aUMOJIECHCTBUM AJIS CYLIECTBOBAHMS OPraHU3MOB B

cpeac o0uTaHuA. HpI/IHHI/IH KOHKYPCHTHOI'O HCKIIIOYCHUA

7.3

DKOJI0ru4ecKue XapaKTePUCTUKU HOIYJISILUH. [omymsimust KaK
Ouonornueckass cucrema. Poib HEOIHOPOJHOCTH Cpelbl, (PU3MUECKUX
O0apbepoB M OCOOEHHOCTEH  OWoJoTMM BUIOB B  (OPMHPOBAHUH
IIPOCTPAHCTBEHHON  CTPYKTyphl — monyisiuui. OCHOBHBIE — IOKa3aTelu
MOMYJISIIUKA: YUCIEHHOCTh, IMJIOTHOCTb, BO3PAacTHAs M TIOJIOBas CTPYKTYypa,
POXKIAaEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUSL.

OKkojorudeckas CTpykrypa nomyisanuu. OIeHKa YHUCICHHOCTH TOIYJISLNU.
JluHamuka nomyJisiuuu U e€ peryisinus. buotudeckuil moTeHan nomyJisium.
MognenupoBanue AUHAMMKM IHOOyJsuu. KpuBele pocTa 4YHMCIEHHOCTH
nomysiuu. Kpusble BbokuBaHus. Perynsius YuCIeHHOCTH MONYJISIUN: pOjb
(bakTOpOB, 3aBHCALIIMX W HE 3aBUCAIIMX OT IUIOTHOCTU. DKOJOTHMYECKHE
cTpareruu BunoB (r- u K-ctparerun).

[Tonste o0 sKkojormueckod Huie Bujga. Mectooburanue. MHoromepHas

MoJeb dKosornueckor HUIM Jx. M. XatuyuHcoHa. Pazmepbl 9KoJIOrM4ecKon




HHUIIIH. HOTGHLII/IEL]II)HBJI " p€ain30BaHHAasl HUIIN.
BI/I,[[ KaKk CHCTCMa HOHyJ’IHL{HfI. ApeaJ'IH BUOOB. BI/II[LI Hn HMX XHM3HCHHBIC
CTpaTeruu. 3aKOHOMepHOCTI/I IIOBCACHUA n MI/IFpaHI/Iﬁ JKHUBOTHBIX.

buonornyeckue nHBa3UHU JYKCPOAHBIX BUIOB

7.4

CooOmectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBs3n MexIy
opraHu3MamMu B OHOILIEHO3€. DKOCHUCTEMa Kak OTKpbITas cucrema (A.Jlx.
Tencnu). OyHKIMOHATBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: MPOYLIEHTHI,
KOHCYMEHTHI, peIyIeHThI. Tpoduueckue ypoBHU. Tpoduueckue enu U CeTH.
AbuoTtnueckue 610ku skocrcteM. [1ouBbI U Wbl B 3kocucteMax. Kpyrosopor
BEIIIECTB U ITOTOK SHEPTUH B HIKOCUCTEME.

OcHOBHBIE ~ TOKa3aTeNd  AKOCHUCTEMBI.  buomacca W TPOIYKIHS.
DKoJIOrn4ecKue NUpaMuIbl Yuces, 6MoMacchl U SHEPTUU.

HamnpaBnenHbIie 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKIleccuu. [lepBryHbIe 1
BTOPUYHbIE CYKIIECCMM W HUX HPUYMHBL. AHTpPOIOTE€HHbIE BO3AEHCTBUS Ha
cykneccun. Kmmmakcaoe cooOmectBo.  buopasnooOpaswe wu  momHOTa
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOHYMBOCTH COOOIIIECTB.

[TpupomHble 3KOCHCTEMBL. AHTPONOTE€HHBIE KOCHCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3.  Pasnmuums  Mexay — aHTPONOTEHHBIMH WM NPHPOTHBIMHU
HKOCUCTEMAMHU.

VYpOoskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypbOoskocuctem. ['opoackas
¢nopa u dayna. Cunanrponuzanusi ropojckoil ¢aynsl. buonorndeckoe u
XO03SHCTBEHHOE 3HauCHHE arpod’KOCHCTEM " ypOO3KOCHCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aHMMOJCHCTBHIA OpPraHH3MOB B
IKOCUCTEMAX.

[lepeHoc »HEPTrMM © BEHIECTB MEXIY CMEKHBIMH JKOCHCTEMaMH.
VYCTOMUMBOCTE  OPraHU3MOB, TMOMYJALMH M SKOCHCTEM B  YCIOBHUSX

€CTECTBEHHBIX U AHTPONOT€HHBIX BO3JECHCTBUI

7.5

buochepa — obOmemnnanerapHas o0ojiouka 3emiid, TI€ CYHIECTBYET WIIN
cymecTBoBana u3Hb. Yuenue B.W. Bepuaackoro o 6uocdepe. Obnactu
o6uocdepsl u e€ cocras. JKuBoe BemiecTBo Onocdepsl U ero GyHKIUH.
3aKOHOMEPHOCTH cyIlecTBOBaHUS Ouocdeprl. OcoOeHHOCTH Omochepsl Kak
MI00aNbHOM  dKocHcTeMbl. JlMHaAMuU4eckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB M OMOr€OXMMHYECKHE LUKIBI (yriepoaa, a3oTa).
PurmudHOCTS siBIeHUI B Onocdepe.

3onanbHOCTh Ouochepnl. [lonstue o Ouome. OCHOBHBIE OHOMBI CYIIH:
TYHJpa, XBOWHBIE Jieca, CMEIIAaHHbIC W IIUPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, IyCTHIHW, TPONHUYECKHE Jieca, BBICOKOTophsi.  Kuimmar,

pacTUTENbHBINA U )KUBOTHBIA MUP OMOMOB CYIIH.




CtpykTypa ¥ GYHKIHUS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTCHIINANIA U

ouocdepHbIX QyHKIHI

7.6

DKOJIOTUYECKHE KpU3UChI M WX MNpUYMHBL. Bo3aelcTBue deoBeka Ha
ouocdepy. 3arpsi3HeHHE BO3IYIIHON cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienune mousbel. OxpaHa
MIOYBEHHBIX pecypcoB. Mi3MeHeHne KinmMara.

AHTpPOIIOTEHHOE BO3JICHCTBUE HA PACTUTENBHBIN U XKUBOTHBIM Mup. OxpaHa
PaCTUTENLHOTO U KUBOTHOTO MHpa. OCHOBHBIC MPHHIIUIIBI OXPAHBI TPUPOIHI.
Kpacubie xuuru. Ocobo oxpansembie mnpuponusie Tteppuropun (OOIIT).
Borannueckue caapl ¥ 300J10THUECKHUE MAPKU.

OCHOBHBIE TPUHIHUITEI YCTOWYMBOTO PA3BUTHUS YEIOBEUECTBA W TPHUPOJBI.
PanmonansHoe  MPHUPOAONONIB30BAHUE U COXPAHEHHE OHUOJIOTHMYECKOTO

pazHooOpa3us 3emiu
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