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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpenMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpemHero obmero obpazoBanms pa3paboTaHa Ha ocHOBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
dI'OC COO, Konnenuuu npenoaaBaHus ydeOHoro mnpeamera «buomnorus» wu
OCHOBHBIX MOJIOKEeHUH (peiepanbHOil paboyelt mporpaMmbl BOCITUTAHUS.

VYueOubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uzydeHus (10-—11
KJIACChI) SIBNISICTCSI OJIHUM M3 KOMIIOHEHTOB IpeaMeTHou obnactu «EctecTBeHHO-
HayuyHble mpenMers». CormacHo mnonoxkenusM OPI'OC COO mnpoduiabHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
nuddepennmann  oOy4eHUsT Ha YpOBHE CpeAHEro ooOiiero oOpa3oBaHUA U
MPU3BaHbl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPOeCCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 DJTHX Y4YeOHBIX TIPEAMETOB JOJDKEH OBITh OpPHUCHTHPOBAH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIIUX
3a/lay, CBSI3aHHBIX C MpodopueHTanuelnt o0yJaroumxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOW O0JIaCTM HAay4YHOTO 3HAHMS, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIUHON, SKOJIOTHEN, ICUXOJOTUEN, CIIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHUE O
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buosnorus» Ha yriayOnéHHOM
YPOBHE, OIpeeNseT 00s13aTeabHoe (MHBApUAaHTHOE) IPEIMETHOE COIEpKAHUE, €r0
CTPYKTYPHUPOBAaHHME MO pa3jieliaM M TeMaM, paclpeiesieHhe MO Kiaccam,
PEKOMEHIyeT TOCIEe0BATeIbHOCTh M3YYEHUS] y4eOHOro Marepuaia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpoliecca,
BO3pPAaCTHBIX OCOOEHHOCTEeH oOyuwaromuxcsi. B mporpamme 1o Ouosnoruu
peann30BaH MPUHIUIN TPEEMCTBEHHOCTH C HU3yYeHHUEM OWOJIOTUM Ha YypOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYIOIIee pa3BUTHE OWOJOTMYECKUX  3HAHWH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TPEJCTaBICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nporpaMMe Mo OWOJIOTUM Tak)Ke TOKa3aHbl BO3MOXHOCTH y4eOHOTrO MpeamMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYEMBIM
JUYHOCTHBIM, METANpeJAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OO0ydeHUs U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJEpKaHUS OUOJOTHUYECKOTO O00pa3oBaHMsS Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero oomero oopa3zoBaHus
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHWE B IKOJE W OPUEHTHUPOBAH Ha
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pacuIMpeHre U yriiyOJieHHe 3HAaHUN 00ydYaroluXxcsi O >KUBOW MPHUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOM OMOJIOTHH, SMOPHOJIOTUU W OHOJOTUU Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, 3BOTOLIUOHHOIO YUYE€HHUS U 3KOJIOTUH.

Nzyuenne yueOHOro mnpeamera «buomnorus» Ha yriyOJIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaOIIUXCSA K IMOCIEAYIOIIEMY IOJTYyYEHUIO
Ovonornyeckoro  o0Opa3oBaHMsl B By3ax M OpraHu3alusxX  CPEIHEro
npodeccruonanbHoro oopazoBanua. OCHOBY €ro cojiepKaHusl COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH Ha YPOBHE OCHOBHOIO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TMOJy4aroT pa3BuTue. Tak,
pacuIMpeHbl U yriayOJjeHbl OMOJOTMYECKHWE 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YeJIOBEKa, OOLIMX 3aKOHOMEPHOCTSIX IKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIATHOTO U OMCKOBOTO
XapakTepa, KOTOpPble MOXHO HCIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpanuss OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaAIOIIUMUCS NpPU HU3YyYECHUH
(buU3UKK, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buosnorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIS AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHY OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs OHMOJIOTMYECKOro pa3HooOpaszus 1uranetsl. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OHOJIOrMH, SMOPHOJIOTHU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOyYarONIUXCsS IO OOTaHUKE, 300JIOTHH,
aHaToMuu, (usnonoruu uenoBeka. B 11 kiacce u3ydaroTCsl 3BOIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHue o ouocdepe.

VYueOnsiii  npeamer  «buonorus»  mpu3zBaH  00€cCEUUTh  OCBOEHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIeXKAIIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3vM M OCOOEHHOCTAX KIIETKH, OpraHu3Ma, MOIyJISIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUINXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCTEKTaX OMOJOTHMYeCKUX 3HaHUMU. [[ns
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOT0 MaTepHalia B COACPKAHUHM MPOTrpamMMbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U PA3BUTHS
TOM WM MHOW o0nacTu OWOJNOTMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeixHBIX
YU€HBIX B PELICHUE BAXKHEUITNX OMOJIOTHYECKUX U SKOJOTUYECKUX MPOOIEM.
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[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbLHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETeHHE YMEHHM
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMHU HMHTEpECa K OMpeAeN€HHON o0nacTu
npo(hecCHOHANBFHOM AESITENbHOCTH, CBSI3aHHOW C OuoOJOTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yIIyOIE€HHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIIETYIOIINX 3a1a4:

OCBOEHHUE O00YYAIOIMIMMHUCA CHUCTEMbI OMOJOTUYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBuiiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHUPA; O
CTPOEHUH, MHOTOOOpa3uh U OCOOEHHOCTSX OWOJIOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYyYarolmMXCsi C METOJaMU IO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM U OHOJOTUM pPa3BUTHS, TE€HETUKH U
CEJICKUMU, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOrHUH,
HKOJIOTUH);  METOAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopu u B mpupoae (HaOmoAeHHe, H3MEpEHHUe,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJICHUE OOYYAIOIIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO HAaXOAWTh,
aHAIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TMOJIb30BATHCS
OMOJOTUYECKOH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-3KOHOMHYECKHMHU U  3KOJIOTMYECKUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOILICHUIO K OKpYXKalIIel NpUpPOAHOM cpele, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
nporiIakTUKA WHGEKITMOHHBIX 3a00JIeBaHM, TTpaBuia MOBEICHUS B NPHUPOJAE U
oOecrieueHus: 6€30MacHOCTU COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BuUTHE Y 00YyHAOIIMXCSI UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
B IMPOIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JoTHueH
OHOJIOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHHUS AKCIICPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOTMYECKUX 3a/a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOIIECCOB;
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BOCIIUTAaHUE Yy 00YYaIOIUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOINEH KyJIbTyphbl TIOBEIACHUS B IPHUPOJE;
WHTETPAIMHA €CTECTBCHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOy4YaroIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TPaBUJ TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOI'O 3/I0POBBS U 3/I0POBbSI
OKpyXXalmux Jojaed  (cobmomeHuss wMep npoduiakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3/JaHME€  YCJIOBMM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOyyaroIUMUCA
VHIMBUTyaJIbHOU o0OpazoBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocJeayoneMy npo(ecCHOHaTbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUHU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO6111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero oodiero oopazoBanusi, coctapisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Heento), B 11 knacce — 102 vaca (3 yaca B HEZIEIO).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEHHS OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YUETOM CHEIU(UKH €ro COJEp’KaHUs M HaAIMpaBJICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsaX CpPEIHEro
po¢heCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdeckux padot. Taxxke ydactue
OOy4YaroIMXCcsl B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENBCKUX PaboT,
TeMaThKa KOTOPBIX OMPENESeTCs yduTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.
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COJEPXAHUE OBYUYEHUA
10 KIIACC

Copnep:kaHue mporpamMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HM3y4yaeMble MMHU  MNPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIAIHBIE W TOWCKOBBIE HAy4YHBIE HCCIECIOBAHUS B
OHOJOrUu.

3HaueHue OMOJOTHUU B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, cBsizanHble ¢ Ouosoruedl. 3HayeHHEe OUOJNIOTMU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIIIJICHHOCTH, OXPAHE IPUPOLBI.

JleMoHCTpanumn

[Toptpetsi: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
V. I'apgeut, I'. Mennens, B. M. Bepnanckuii, 1. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JOPYrUMU HaykKammu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX U3YyYeHHUE

XuBble cuctemMbl Kak mOpeaMeT u3ydeHus Ouosoruu. CBOWCTBa KMBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JAUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3aLMs,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISILIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(Ouoreouenotuueckuit), Ouocdepusiii. Ilpoueccbl, NPOUCXONAIIME B KHUBBIX
cuctemMax. OCHOBHbIE NpPHU3HAKH >KMBOro. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaromue ;KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPTaHU3ALNH.

N3yuyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [Iondarue o 3aBucumMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepuMmenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonstiue BBIOOpKH M €€ JTOCTOBEPHOCTD.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIllEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ynpTaroB. IIpUuMHBI HCKaKEHUSA pE3yJNbTaTOB JKcnepumeHta. llonsatue
CTaTUCTUYECKOTO TECTA.

JeMmoHcTpanuu
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Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buomornueckue
cucrteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMU KUBOU
npuposib», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opranmsman, «buoreornenos», «buocdepa», «MeTomapl
M3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME  JJisi  IIPOBEACHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWe pa3IMYHBIX METOJAOB IIPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUHUIIA KuBoro. Mcropus
OoTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. IIneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOM KJIETOYHOU
TEOPHH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, AuddepeHIranIbHOe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHass MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxemMbl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUID.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl pPacTUTEIbHbBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OuOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHranbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bozma m €€ posp Kak pacTBOPHUTENA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepaibHble BEIIECTBA KJIETKH, UX OMOJIOruuecKas
posb. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKU. buonornueckue mnonauMmepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OelKoBoM Mosiekyibl. [lepBuuHas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTOopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornueckue pyHkuu 6eaKoB. [lpuonsi.
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Yraesoael. MoHOCaxapupl, AUCaXapyuibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTpOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlumunet. I'uapodunbHo-TUapOodhoOHbBIE cBOMcTBA. Kitaccudukarus mumnuaos.
Tpurnunepunbl, ¢GocPoaumuasl, BOCKH, cTepounbl. buomornueckwe QyHKIMU
munuaoB. OO1mMe CBONCTBAa OMOIOTHYECKUX MeMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnmun komruiementapHoctu. [IpaBmio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Buael PHK. ®yukunu PHK B kitetke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowvl cenoMuKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CtpykTypHas OuoJiorusi: OMOXUMHUYECKHEe U OMO(DU3NYECKUE UCCIIETOBAHMUS
cCocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONEKYNI. Mooenuposanue
CMpYKmypbol U QYHKYUti OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousain u
opeanuyeckul cCunmes OUOMOEKY U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXHUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabmuubr u cxembl: «llepuognyeckas TabauIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOJbI», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHEe MOJIEKYJ
yrieBonoB», «CTpoeHne MOJeKyn JHnuaoBy», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATOy.

O6opynoBaHue: XUMUYECKast MOCy/1a U 000PyI0BaHKE.

JlabGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
pEaAKLIUIN.

JlaGoparopuass  padora  «lccrmenoBaHue€ — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue 1 QyHKIMHU KICTKH

Tunel KIETOK: »JyKapuoTHuYecKass M mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.
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CrpoeHue npokapuoTHuecKkoi kieTku. Knetounas crenka 0akTepuii U apxeil.
Oco0OeHHOCTH CTpPOEHHsI TeTepoTpoHONM U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE AYKapUOTHUYECKOU KJIETKH.
[Tnasmatuueckass MemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obmeryéHnas auddysus), akTUBHBIM (IIEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, rprOOB.

[Murornasma. [{uto3onb. Lurockener. JBuxenue nuromninazMbel. OpraHouabl
kietku. OmHoOMeMOpaHHBIE OPraHoOWJbl KIETKH: JHAOIUIa3MaTHYecKasi CeTh
(BIIC), anmapat ['onbaxku, JTU30COMBI, UX CTpoeHHE M (yHKUHMH. B3auMoCBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KiEeTKH. CTpoeHHe TpaHyJIsIPHOIO PETHKYJIyMma.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHIOIUIA3MATHYECKUUN
petukynyM. CekpetopHas QyHkuus anmapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioav0xcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kiterounslid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJIBI  KJIETKH:  MHUTOXOHJPHUH,  IUTACTHUJIBI.
Ipoucxoscoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIUKM MUTOXOHIpUN M 1actun. llepBuunele,
BTOPUYHBIE M  CJOXHBIE  IUIACTUIBI  (DOTOCHMHTE3UPYIOMIMX  AYKapHOT.
XJIOpOIIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKH. Pu6ocomsi. IIpomescymounvie Quramenmol.
MuxkpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHne U JBUKEHUE IKIYTUKOB U pEecHUYEK. MUKpOTPyOOUKH
nuToryasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybdboukamu. MomopHvie 6enxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoILia3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoJIOKEHHE
XpoMocoM B uUHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHol 00010uKku 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounsle BritoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu
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[Toptpetsl: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHUE SYKApUOTHUECKOW KiIeTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTKn», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNe NPOKaAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpOEHHMS KIETOK Ppa3IMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «l3ydeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

Jlabopatopuass paGora «lccnenoBanue miazMonM3a M JleMJIa3MoiIn3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnyeckas  pabora  «l3ydyeHue  ABWKEHUS  LUTOIIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BeleCTB M NPeBpallleHUe JHEPIUH B KJIETKe

AccuMMISILIMSL ¥ TUCCUMMIIISALINS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnel oOMeHa
BEUIECTB: aBTOTPO(PHBIA U TeTepOTPOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. OJHepreruueckoe ooOecrnieueHre KieTku: mnpeBpamieHne AT B
oOMeHHBbIX Tporieccax. DepMEHTaTUBHBIM XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOICTBA U MEXaHHU3M JECHCTBUSI.
Kodepmentsl. OTinnuus pepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBAaTOpPbl M OEJIKU-UHTMOUTOpBI. 3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcuceHHbIll U OKCcuceHHblll omocunmes )y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dotocunteza. CretoBas u TeMHOBas Gasbl. Pomoovixanue, Cs, C,. u CAM-munuvl
¢domocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BinsHue pa3nuuHbIX (HAKTOPOB
Ha CKOPOCTh (poTocHHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIIHNE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oranbl SHEPreTUYECKOIO oOMeHa.
[ToaroroBUTeNbHBIN TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3HI.

buonornyeckoe OKHCII€HHE, WIH KIETOYHOE AbIxaHue. Poiab MUTOXOHIpU B
nporeccax ouosjgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
dochopmupoBanue. uepeus membpanno2o epaduenma npomonos. Cunmes
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ATD: paboma npomonnou ATD-cunmaszwvl. IlpeuMyniecTBa a’poOHOTO IMYTH
oOMEHa BellleCTB nepes] aHadPOOHBIM. DPPEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: k. ITpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuupl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopynoBaHHE: CBETOBOMI MHKPOCKOI, 00OpYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTropnass  padora «l3ydeHue  KaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl)».

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOTO PpACIICIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue tmporieccoB  (orocuHTe3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6oTra «CpaBHEHHE NMPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBeHHass uHGopMalnus U peajin3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIMN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopManuu. ['eHeTHueckuit
KOJl, ero cBoictBa. TpaHckpunuus — wmaTpuuHblii cuHTe3 PHK. IlpuHuwmmsi
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6uocunTtese Oenka.
VYcnoust 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
OounocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2eHog. OpraHuszalsi TeHoma y
MPOKAPUOT U IYKApHOT. Perynsius akTUBHOCTHM T'€HOB Yy MpokapuoT. ['umoresa
onepona (®. XKako6, XK. Mano). MonexkynsapHvle Mexanuzmvl IKCHPECcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOLIECCOB B KJleTKe. KileTOuHbIN roMeocTas.

Bupychl — HekieTounble (hOPMBI )KU3HU U 00IUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBIX U CIOYKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuoharoB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, XUBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MTPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz donrvuwiux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwvix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ipoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.
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JeMoHCTpauu

[Toptpetsi: H. K. Konbiios, /. Y. IBaHOBCKUIA.

Tabmuubl u cxembl: «brocunTtes O6enkay, «I'eHeTndeckuit Kom», «BUpych»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ’KuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisuusa. WMurepdaza u  MuUTO3.
Oco0eHHOCTH TPOIECCOB, MpoTeKarommx B HHTEepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTtmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUI ) epUuobl UHTEpPGa3bl.

Marpuunsiii cunte3 JIHK — penmukaums. Ilpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIM  CHUHTE3, aHTUIAPAJLIEIbHOCTD.
Mexannsm penmmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIA HAaOOp KJIETKM — KapuoTuIll. JIUMIouaHbId W
rariouaHbeli  HaOOpbel  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue wimetku — wmuTo3. Craauu MHUTO3a M MPOUCXOMSINIME B HUX

nporneccel. Tunel muto3a. KapuoknHe3 n nuToknHe3. buosiormdeckoe 3HaueHUe
MHUTO3A.

Perynsinusa MUTOTHYECKOrO IUKIA KJIETKH. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnornTos.

Kinerounoe sa1po, XxpoMocombl, (GYHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubderu kKiemox. «L{ugpposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IUKI KIETKW», «Mmuto3», «CTpocHHe
xpomocomy, «Pemmkamusa JHK».

OO0opynoBaHuE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpELIKa JIyKa».

JlabopaTtopnass  pabora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopHnas pabora «HaGmroienre MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GpyHKUNH OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcCoOEHHOCTH  CTPOEHUS M KUBHEACATEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, Apyrue npoTUcThl. KollOHUAIbHBIE OPTaHU3MBI.
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B3auMoOCBsI3p 4AaCTE MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpraHnusM Kak eInHoe 1einoe. ['omeocras.

Tkanu pacreHuid. TuIbBl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, TMPOBOJSIINAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTPOCHUS,
(GYHKIMI 1 paciooKeHHUs TKaHEeH B OpraHax pacTeHHUU.

TkaHu KMBOTHBIX M Y€JOBEKAa. [HIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAs,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (QPYHKIUN H
PACIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W TI'eHEpaTUMBHBbIE OpranHbl pacTeHuid. Oprasbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMHM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacreHunii. CKeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbIi W BHyTpeHHHU ckeneT. CTpoeHue u
TUNBI COEINHEHUS KOCTEH.

JIBuxkeHne  opraHm3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieyHast cuctema. Pediekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanne opranu3moB. IlorjomeHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEHIECTB pacTeHUsIMU. lIuTaHue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENbBI
MULIEBApUTENBHOTO Tpakrta. [lumesapurenpHble kene3bl. llumieBapurenbHasd
CHCTEMA YETIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue ;xkuBoTHBIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKOTUTaromux. Perynsius napixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopr BewlecTB y JKUBOTHBIX. KpOBEHOCHass cucreMa U €€ Oprasbl.
KpoBeHOocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrm xkpoBooOpaiiieHus. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOSHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua v e€ peryJisiius.

Brinenenue y opranusmoB. Beigenenue y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHME KaK MEXaHHU3MbI PabOTHI OPraHOB BBIJICIICHHUS.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOW W BBIICIUTENIBHONW cucTeMamu. Brinenenue y
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MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue m (HyHKIMOHUPOBAHUE
He(dpona. OOpazoBaHHE MOYH Yy YeJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuii M UUCThl MNPOCTEMINMX. 3alnUTa Yy MHOTOKJIETOYHBIX pPAacTEHUMU.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3a1UThl. OUTOHIUABIL.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranusma oT OonesHeil. IMMmyHHast cuctema denoBeka. KieTouHblii u
TYMOpPANbHBIA MUMMYHUTET. BpOXAEHHBIH H TPHOOPETEHHBIA crenuduuecKuii
UMMYyHUTET. Teopust KIIOHaNIbHO-ceneKTUBHOr0o mmMmMmyHutera (II. Opmux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pasgpaxkxumocts M peryisinus |y  opranusmoB. Pasnpaxumocts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumocTts wu perymamus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHas cucrema u peduieKTOpHasi peryjsius y S>KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENBl. JBOIOUNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HIOKPUHHAS CHCTEMA YKMBOTHBIX M YEJIOBEKA.
JKene3pl SHOOKPUHHOM CHUCTEMBI M UX TOPMOHBI. [IeliCTBHE TOPMOHOB.
B3anumocBsi3b HEpBHOM UM SHAOKPUMHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. 11. I1aBnos.

Tabmuupel U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHHE
HacekoMbIx», «Tkanu pactenuit», «KopHeBbie cucteMb», «CTpoeHHE CTEOJIS,
«CTpoeHue JNHCTOBOM IIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

cucrema», «HepBHas  cucrema», «Koxa», «Mpllmieunas  cucteMay,
«BprgenutenbHas cuctemay, «IHIOKPUHHAS cucTeMa», «CTpOeHHE MBIIIIbD),
«Ummynurter»y,  «KuiieuyHomonocTtHele»y, «CxeMa  TMUTaHUS  PACTCHUNY,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOoeHHEe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  nruny», «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Peduaexcy.
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O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOUHbIX
OpraHW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
0o0opy0BaHUE JJI JEMOHCTPALIMH MOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTECHUMH,
pacuieruieHus Kpaxmalia U OeJIKOB Mo AelcTBreM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX >KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecronoro  pasMHOXKEHHs:  MOYKOBaHHWE, CHOPYJISLUS,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meno3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii CMbICIT
M€i03a W IIOJIOBOro Tmponecca. Meho3 W ero MecTo B KMU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y )KUBOTHBIX. [10JI0BBIE JKEe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIETOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHe M 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CHocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUST MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpyssinus). 3akiaajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3auMuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WMHIYKIUA).
3akyagka IUIaHA CTPOCHUS JKUBOTHOTO Kak pe3yibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha 5MOpPHOHANIBHOE Pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXKAIOIIECH CPE/Ibl.

Poct u pasButne xuBOTHBIX. [locTamMOpuoHanbHbIi nepuon. Ilpsmoe u
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoliormyeckoe 3HaYe€HHE NPSIMOTO U HENPSIMOTO
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pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
PEryJsiliiy pocTa >KUBOTHBIX U YesioBeka. CTaiud MOoCTAIMOPHOHATIBHOTO Pa3BUTHS
y JKUBOTHBIX U 4enoBeka. [lepuopl oHTOreHes3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Meio3sa.
['amerorene3 y pacteHuid. OIIOAOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuE U
pa3BUTHE CEMEHHU.

MexaHU3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpaIMuA

[Toptpetsi: C. I'. HaBamun, X. [IIneman.

Tabnmuupl u cxembl: «BereraTuBHOe pasMHOXKeHUE», «Tumbl Oecrnonoro
pa3MHOXKEHUD», «Pa3MHOKEHME XIJIAMHIOMOHAIbB», «Pa3MHOMXEHHE DBIIICHBI»,
«PazMHOXkeHuEe ruape», «Meios», «XpomocoMmel», «I'amerorenes», «CrpoeHue
AWLEKIETKH U criepMaro3ounay, «OCHOBHBIE CTaAuu OHTOTeHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3Buthne wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUIY,
«CTpoeHue CeMsH OJHOJOJIBHBIX U JABYIOJIBHBIX PACTCHUN», «JKU3HEHHBIN LUK
MOPCKOW  KamycTbl», <« KW3HEHHBIM IUKI MXa», <«OKU3HEHHBIM  IUKII
NAIIOPOTHUKA», «’KM3HEHHBIN [IUKII COCHBD».

OOopyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENaparbl SHLEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MUKpOIIpenaparaxy.

IIpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX )KMBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOXKEHHUS BBICIINX
PaCTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTH W W3MEHYMBOCTH
OPraHMu3MoOB

Hcropust cTaHOBIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Pabotsr I
Mengmens, I'. ne @pusza, T. Moprana. Posib 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Paboter H. K. KonerioBa, H. M. BaBunoa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIEJIbHBIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCUBHBIN
IpU3HaK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTasl TUHUS, TUOPU/IBI, TEHOTHUI, (PEHOTHII.
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OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TE€HETUUECKU.

JleMoHCTpanumn

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPELIUBAHUS.

JlabopaTopuassi paGora «JIpozoduna Kak OOBEKT TEHETHUYECKHX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

ennHoo0pa3usi rTHOpUI0B nepBoro nokojeHus. Ilpasuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIICIUICHUs NPU3HAKOB. lluTomormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHus. [ unores3a 4ucToThl raMer.

AHanusupyroniee ckpenBanue. [IpoMeXyTOUHBIN XapakTep HAclIeJOBaHU.
Paciueruienre npu3HaKoB IIPU HENIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCHUMOIO
HAcJEelIOBAaHMUS ~ NpHU3HAKOB.  lluTonmornueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILBaHUS.

CuenieHHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuernsieHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHWE CLEIUICHUSA MEXIAy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS ona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TIeTeporaMmeTHbId I0J. ['eHeTuyeckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacnenoBanue mpu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

I'eHoTun kak uenoctHas cucrema. [inenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN ajuiean3M. B3aumMopaeilicTBHEe HeEaJUICIBHBIX TE€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHeTMYECKUIT KOHTPOJIb PA3BUTHS PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
Takke (U3MOJIOTMYECKUX TPOILIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIMM.
['eHeTHUecKre MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO351H
— TapasuT» U «XO3IMH — MUKpOOHOM». ['eHeTmyeckue acneKkTbl KOHTPOJIS H
M3MEHEHUS HACJIeICTBEHHOW MH(OpMAIIMU B TOKOJICHUX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabnuubl u cxemsl: «llepBoiif 1 BTOpoit 3akoHbl Menaens», «Tpetuit 3aKoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CremnyieHHOEe HAacleOBaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTuka monay,
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«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotun nOTHLBDY,
«MHOXECTBEHHBIN AIUICIN3M», «B3auMOIEHCTBUE TEHOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS U PACHICIUICHUS TPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJIEIb A
JIEMOHCTPAllUA CLEIUICHHOTO HACIJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTnyeckass padora «lI3ydyeHwe pe3yabTaTOB MOHOTMOPUIHOIO
CKpEIIMBAHUA Y TPO30(DHUITBD».

IIpakTuueckass paGora  «M3ydyeHue  pe3ylbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumopeiicTBue reHoTHMNA W cpenbl npu  (GopMupoBaHuUU (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
V3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MonudukanuonHas U3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHuM
MOAM(PUKALMOHHON M3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa u BapuanmoHHas KpuBas (B. Moranucen). CpoiicTBa MoAM(pUKALMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUHUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJTHOTO BUA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTauuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHIYUUMPOBaHHbIE MyTauuu. SaepHble U
HUATOIUIa3MaTuYeckue myTtanuu. CoMaTUYeCKUE W TMOJIOBbIE MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl W WX BJIMSHUE HA OPraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TMpollecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacnencTBeHHo m3menunBocty (H.M. BaBuiioB). BHesinepHass U3MEHUMBOCTh U
HACJICICTBEHHOCTb.

Onucenemuxa U OSNUSEHOMUKA, pOJb ONUSEHEeMUYECKUx Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JlemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Uoranncen, H. 1. BaBuios.

Tabmuiet u  cxembl: «Buasl  u3meHunBOCTHY», «MoaudukauoHHas
U3MEHYUBOCTHY, «KomOnHaTnBHAS U3MEHYUBOCTHY, «Mero3y,
«OmnoaoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.
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OO6opyoBaHue: XKUMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHYMBOCTH. I[locTpoeHue BapHalMOHHOTO psga |
BAPUALIMOHHOW KPUBO».

IIpakTuueckas padora «Mytamuu y Apo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuorun uyenoeka. MexayHapoaHas IporpamMMa MCCIIEIOBaHUS TE€HOMA
yenoBeka.  MeTroabl  M3y4YeHUs ~ TEHETUKH  YEJIOBEKAa:  T'EHEaJOTMYECKUU,
OJIM3HEIOBBIH, HUATOT€HETUYECKUH, MONYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU M. CoBpemeHHOE ONPEIEIICHUE TEHOTHUIIA!
MTOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacieacTBeHHbIe 3a00JI€BaHUs YesIOBEKa. [ €HHbIE U XPOMOCOMHBIE
Oone3HH 4YeloBeKa. boJIe3HM C HACIENCTBEHHON MPEepacioyioKEHHOCTHIO.
3HayeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUHU T€HETUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue ¢akTophl MOBBIIMICHHOW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
bu3MYecKOMy U XHUMHUUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eHeTnyueckas
MPEIPACIIOIOKEHHOCTD YETTOBEKA K MATOJIOTUSM.

JleMoHCTpauumn

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesioBekay, «I 'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IIpakTnueckas padora «CocTaBiieHHE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi Opranu3sMoB

JlomecTukanyss W CEJNEKUUs. 3apOKICHUE CENEKIMM U JTOMECTUKALMH.
Yuenue H. U. BaBumoBa o lleHTpax mnpoMCXOXKIEHUS UM MHOT000pa3us
KYJbTYPHBIX pacTeHuil. PoJib cenekunmu B CO3aHUM COPTOB PACTEHUM U IOPOJ
*KuBOTHBIX. CopT, mopoaa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PpSIIOB B
HacleacTBeHHOW wu3meHumBoctTH H. . BasumioBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOThI.

Metoapl cenekunoHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIH U
VIHJIUBU1Y AJIbHBIN. DTanel KOMOWHAIIMOHHON CCJICKIIUU. HUcntwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OLICHKH
(dbeHoTuna NOTOMCTBa U OTOOP MO TE€HOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanmnanMoHHbli 1 XUMAYECKUN MyTareHe3 Kak UCTOYHUK MYTallMM Y KyJIbTypPHBIX
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dbopm opranusmoB. lcnosb30BaHME T€HOMHOTO PENAKTUPOBAHUA U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana sl CeJIeKIUU.

[Tonyuenue MOJIUTIIIOU]IOB. Buytpusugosas THOpUIN3AIINS.
biu3kopoACTBEHHOE  CKpeluBaHue, Wid  uUHOpuauHr.  HepojacTBeHHOe
CKpelllMBaHue, Wik ayTOpuauHr. 'erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTEHUI U JKUBOTHBIX. «3e1éHas
DesonoyuUsLy.

CoxpaHeHre ¥ U3yYEHUE T'EHETHUUYECKUX PECYpPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKUX pOAMYEH IS CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEJIbCKOXO3SIICTBEHHBIX — KYNbTYp. M3yuenue, coxpaHenue u  ynpasjieHue
2EHeMUUeCKUMU PecypCaml CelbCKOXO3AUCMBEHHBIX U NPOMBLCIOBLIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYUecmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCOS8, 8
MOM 4Hucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeodoswvix uoetl U nepcneKmueHblX MexHoI02UlL.

JlemoHcTpanuu

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuipl U cxeMbl: «L{eHTpbI MPOUCXOXKICHHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHUX PSAAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenexkuuny, «OTnanéunas rudpuauzanus», «MyrareHesy.

JlabopaTopHasi padora «/3yueHnue cOpTOB KyJIBTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMU pPACTEHUM U
YKUBOTHBIX (Ha CEJICKITUOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpUIO
arpOyYHUBEPCUTETA WM HAYYHOTO IICHTPA)».

Tema 16. BuorexHo0rus U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauiuonHas
OMOTEXHOJIOTHS:  XJIOOMEeUYeHne, TMOMYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJieMe. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHosoruid. [Ipon3BoACTBO OenKka, aMUHOKHUCIIOT ¥ BATAMUHOB.

Coznanue TEXHOJIOTM M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIEJIbI0 MMOJYyUYEHHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJiep KalluX HE BCTPEUAIOIINECS B TIPUPOI€ OMOCUHTETHUECKHUE Y TH.
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Kinierounasa unxkeHepusa. MeTonbl KyJIbTypbl KIETOK U TKAHEW PACTEHUN H
#UBOTHBIX. KpuoGanku. Comaruyeckas THOpUAM3alMS W  COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJlEKUMH pacTteHuil. [lonyuenue
MOHOKNOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWIEKIICTOK U KJIIOHUPOBAHUE KMUBOTHBIX. METOJI TpaHCIJIAHTALUU SJIEP KIIETOK.
Texnonocuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DPA3MHONCEHUS CENbCKOXOZAUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHas WHXXeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pexkomouHanTHbix JIHK. Co3zdanue mpanceennvix opeanuzmos.
JocTuxeHrnss ¥ NEPCHEKTHBBI  XPOMOCOMHOM W T€HHOM  WHXEHEPUH.
DKOJOrM4eCKHE U AITUUECKHUE TPOOIIEMbl T€HHOW HHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudposas meaunuHa. [11P-
JMAarHoCcThKa. MeTaOoJOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBEKa JUIl OLIEHKH COCTOSIHMSI €ro 3J0poBbs. VCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(GyHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHHS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUTSL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJIbI0 00ecnedeHus KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oynuteneidr OPBU, ycTaHOBieHHE MOJIEKYJSIPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHx)eHepus», «I eHHass HHXKEHepUs».

JlabGopaTopHnasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «lloiyyeHrne MOJOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIaA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KVIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE IBOJIONMUOHHBIX INPeEACTABJICHUHA B
OouoJiorumn

OpomononHas Teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aeaTenbHocTh Y. JlapBuHa.
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JIBrKy1me cuiibl 3BoJoLMK BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHMW3MOB, HACJEACTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHKE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiierne cuaTeTHYeckor Teopuu dBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIIOIIMOHHON TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuK

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnbe, Y. lapsun, C. C. YerBepuxos, 1. U. IImaneraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponpl romy6eit», «MHorooOpa3ue KyJlbTypHBIX (opM
KarycThl», «[1opoipl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBHXKYIIUX CHJ DSBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAanups Kak 3JIEMEHTAapHas €IMHHIA 3BOJOLMU. COBPEMEHHBIE METOJIbI
OLIEHKM TE€HETHYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/la TOMYJSUUA KAaK »3IIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

OnemeHTapHble (AKTOPbl (IBMXKYIIME CUJIbI) 3BOJIOUMU. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaNpaBlieHHblE M3MEHEHMsI 4YacTOT ayiesed B Homymsiuusx. OQdext
OCHOBatelsl. JIpgpexm oOymuinounoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo20
paznoobpazus: npuuunsl u cieocmeus. llposenenue s¢pghexma Opeiigha 2enog 6
bonvuux u  manvlx  nonyasayusx.  Mwurpanuu.  M3onsuus  mOMyJISIU:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHBbII 0TOOp — HampaBisiomMil ¢gakrop 3Bomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIUNA, pa3pbIBAIOIINN
(nm3pynTuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHE — mpucnocOOJIeHul y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl npucnocoOieHuit y opraHu3MoB: Mop(]oIoruyeckue,
¢duznonornyeckue,  OMOXUMHYECKHE,  moBeaeHueckre.  OTHOCUTENBHOCTD
IPUCTIOCOOIEHHOCTH OPraHU3MOB.
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Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOsBOMIOIMU. M3omsius — kioueBor (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000pa30BaHMUS: aITOTIaTPUIECKOe (reorpaduueckoe),
CUMIATPUUIECKOE (3K0I0THYECKOE), «MTHOBEHHOE (monuIIOnIU3anus,
rubpuanzaiys). JJIMTenbHOCTh BOJIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONIMOHHOM OWOJOTMKM B pa3pabOTKE HAyYHBIX METOJIOB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s5ieB. Mexanu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEl.

JdeMoHCcTpaMuU

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

Tabmuupl u cxemsl: «MyTauuoHHass HM3MEHUYMBOCTBHY», «llomynsmuonHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buxyiue
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas W30S MOMYJALUNA CEBaHCKOM (openmy,
«['eorpapuueckass M307AUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoiny, «llomynsiuoHHbIe BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0T00pa», «PDopmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpranbablii MenaHnu3mM», «JKuBble UCKoaembie», «[IOKpOBUTENBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«®uznonoruueckue aaantauun», «lIpucrnocoONeHHOCTh OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepun Buma», «Buapl-nBoviHukn», «CTpyKkTypa BuAa B
npuposie», «CrnocoOwsl BUgooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHMJI000PAa30BAHHUE BHUJIOB CHUHUID),
«ITomumonasl pacteHuit», «KamycrtHo-peneunsiii ruOpu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIl |
3Bepel C MNpUMEpaMH pPa3IMYHBIX MPUCTOCOOJEHUN, dYyuyesaa NTUI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUAOB, OOpa30BaBIIMXCS
Pa3TUYHBIMU CTIOCOOAMH.

JlabopaTtopuasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlaGopaTopnass  paGora  «lIpucmocoOneHuss  OpraHu3smMOB UM HUX
OTHOCHUTEJbHAs 1IEeCO00Pa3HOCTDY.

JlabopaTopuass pabora «CpaBHEeHHWE BHJIOB IO MOP(OIOTUUECCKOMY
KPUTEPHIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Meronpl wW3yyeHMs MakpodBoJrOLMU. [lameoHTONOrMYECKHME  METOJbI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.
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buoreorpapuyeckue meTonbl u3ydeHus: sBoitouuu. CpaBHeHUE QIOpHl U
dbayHbl MaTepukoB U OCTpOBOB. buoreorpaduueckue obinactu 3emiau. Bumbi-
SHAEMUKHU U PEITUKTHIL.

OMOpHONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
IBOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHHS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbIL.
PynuMentapusle  opraHbl M aTaBU3Mbl.  MOJNEKYISPHO-TEHETUUECKHE,
OMOXMMHUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsle reHbl. COBPEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JIEPEBHEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOLMH. [IpuHyun cmenvt yHKyuii.
HeoOpatuMocTs 3Bomonnu. AfanTuBHas paauanvd. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBaneckuii, ®. Mrosiep, 3. ['ekkenb.

Tabnuipl 1 cxembl: «DUIOTEHETUUECKUN P JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Punnodute»,  «CeMeHHbIE
nanopoTHUkn», «buoreorpapuueckue 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 5MOPHOHAIBHOIO Pa3BUTUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe, «PyaumeHTsD,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa W IIMMMaH3e», «lJaBHbIE
HaIpaBJIeHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIIOLII.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTreHe3 H
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJICHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsK/ICHUS )KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IponcxoxaeHue sKU3HU U aCTPOOUOIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reosmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BeniecTB W3 Heopranuudeckux. Ombir C. Mumiepa u I'. IOpu.
OOpazoBanue monuMepoB U3 MoHoMmepoB. KoanepBatHas rumnoresa A. .
Onapuna, Tunore3a nepBuyHoro oyiabona J[x. XomnaeitHa, reHeTUYECKas TUIOTE3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «wmupa PHK» V. T'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.
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HUctopus 3emnu u meroApl €€ wu3ydyeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT H  AOCOJIIOTHAS
reoxpoHosiorus. ['eoxpoHosioruyeckas mKaaa: 30Hbl, 3pbl, IEPUOJIbI, FTTOXHU.

HadvanbHble 3Tambl opraHudeckord HBoMonMU. [logBiaeHHe u 3BOTOLUA
MEPBBIX KIETOK. DBOJIIOIUA MeTa0on3Ma. BOZHUKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHAJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHEe3). DBOTIOIMOHHOE MTPOUCXOKIACHHE
BUpYCcOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICHINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pacreHuii. Bpixon pacrenur Ha cywy. llosBieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pacTeHUU.

OCHOBHBIE ATallbl JBOJIOIMK >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpaOBBIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOIHUS TTO3BOHOYHBIX.
[Ipoucxoxnenne ampuobuii u pentwimil. [IpoucxoxaeHne MIEKONUTAIOUUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OEClO3BOHOUYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO »paM W MepuoiaM: apxeu, MpPOTEPO30i,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIOrH4eckux TmpoiieccoB. [losiBeHHe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3zoBaHue: ero yclIoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
oco0enHoctu. [Ipobiema coxpaneHus: 6nopazHooOpas3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnannanuanwu, JI. Ilactep, . 1. Meunukos, A. H.
Omnapun, Ix. Xonaein, I'. Mémnep, C. Mumnep, I'. IOpu.

Ta6nuie! u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYEHHUIO CaMO3apoXKIeHUs Ku3HuW», «Cxema ombita C. Mumnepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  3BONIOUUNM», «['€oXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OpraHMYeckoi 3BooLun», «Cxema o0pa3oBaHUsl PYKapHOT
nyTéM cumoOunorenesa», «Cucrema KuUBOW mNpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHOTOKJIETOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
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pacteHus», «OpraHbl IIBETKOBBIX pacTeHHi», «(CxeMa pa3BUTHUSL >KMBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmmey, «KHIIEUHOMOIOCTHBIE,
«Ilmockue YepBU», «YneHucToHorue, «PEIOBI, «3EeMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO30MCKON 3pe», «Pa3BuTne Ku3HU B
MAJIE030UCKOM 3pey», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B
KalHO30MCKOM 3pe», « COBpeMEHHAs! CUCTEMA OPTaHUYECKOTO MUPay.

O6opynoBanue: repbapuu PACTCHUM pa3IMYHBIX OTMAEIOB, KOJUICKIIHH
HACEKOMBIX, BJIAKHBIE MPENAPAThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJIJIEKIIUU
WUTJIOKOXKUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Uyyejla NTULl U 3BEpEu,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMbIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHasa JaboparopHass padora «MoaenmupoBaHUE — OIBITOB
Munnepa—tOpu no u3ydeHunto abMOreHHOTO0 CUHTE3a OPTaHUYECKUX COSIUHEHUN B
NepBUYHOM aTMochepey.

JlabopaTtopnasi padora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEH CTPOEHUS MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznenbl 1 3agaun aHTpONOaOruy. MeTo1bl aHTPOIIOJIOTHH.

CraHoBiieHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyusl 4elnoBeKa OT KUBOTHBIX. [IpsIMOXOKIE€HNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CHUCTEMBI.

JIBrkymne cuiibl ((akTOphl) aHTPONOreHe3a: OMOJIOrHYecKre, COlualbHbIE.
CooTHol11eHHue OMOJIOTHYECKUX U COIUATIbHBIX (haKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJWM aHTpOIOreHe3a. PaHHHME YenoBEKOOOpa3HbIE O0E3bSHBI
(POKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOITUE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
J0/Ie. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJIEHUS OPYAUM Tpyla. YenoBeK NPpAMOXOASAIINN U MEPBBIA BBIXOJ JIOACH
3a  mpenensl  Adpukn. YenmoBek reimenbOeprckuii — - 0oOmMMA  MPEoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBEeK HeaHIAEPTalbCKUAN
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KaK BHUJ JIFOJEH XOJIOAHOTO Kiaumara. YenoBeKk pa3yMHBI COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TameoreneTrka u NajgeOreHOMHUKA.

OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJNSAIMSIX
yenoBeka. MyTalmoHHBIH Tporecc ¥ noaumopdusM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «d(PpQPexT ocHoBaTeNs» B MOIMYJSIUSAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. Ilonarne o pace. bompmme pacel: eBporneonHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHAas  (PKBATOpUANIbHASs]),  MOHTOJOWIHAsS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnunctBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Tpucnoco0aeHHOCTh 4YeNOoBEKa K pa3HbIM YCIOBUSM OKpYXarollel Cpensl.
Bnugnue reorpadguueckoil cpeapl H Apeiida reHoB Ha MopdoJoruro u
(U3HOJIOTHIO YETIOBEKA.

MexaucuuIuinHapHple  MeToAbl B ¢u3nyeckol  (OnMosornyeckoil)
AHTPOIIOJIOTMM.  OBOJIOLUHMOHHAS  AHTPONOJIOTHS W MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX MOMyJsiUuid. bruocolunanbHble HCCIEIOBaHUS MPUPOJBl YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0O M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. lapsun, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbI aHTPOTOJIOTUNY, «['0JOBHOIM MO3T YeOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJEeT IIMMIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
MPSIMOXOAIINIY, «JleHncoBCkui dyenoBek» «Heanaepranbuby, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITambl SBOJIOLNU YEIIOBEKa», «Packl UelioBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMH W OUOJEHCKUMH CIOKETaMH TPOUCXOXKIACHUS UeTIOBEKa,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4eJOBEKa W 4Yepena IIMMIaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMIIaH3€, MOJEINIA TOpCca MPEAKOB YeJIOBEKa.

JlabGopaTopnasi padora «lV3yueHne o0COOEHHOCTEH CTPOCHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkosoruss — HayKka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJI0PraHM3MEHHbIX CHCTEM C OKPY Kalolleil cpenoi
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3apoxaeHre U pazButue 3kosoruu B Tpyaax A. ['ymGonsbara, K. @. Pynbe,
H. A. CeepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9K0J0TUH. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.

Metonsl sxonoruu. [loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HIKOJIOTHU:
npupojaHble U JabopartopHbie. MonenupoBaHHE B JKOJOTUH. MOHHUTOPHUHT
OKpY>KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM Ui YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3€H YEIOBEUYECTBA C MpUpoaod. PopMupoBaHUE
HKOJIOTUYECKOMN KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JdeMoHCcTpauu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMmsl: «Pa3gensl sxomoruny, «Metoabl skonorumy, «Cxema
MOHUTOPHUHIA OKPYKatOLIEH CpeIbI».

JlabopaTtopHas padora «M3yueHne METOJI0B DKOJIOTMYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOMTAHUSA

DKOJIOTHYECKHe (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kimaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEUCTBUS 3Kojormueckux (axrtopos. IlpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHnTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropel. CBeT Kak sKonorudeckuid axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOT'O CIEKTpPa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHHI W JKMBOTHBIX II0 OTHOIIECHHIO K cBeTy. CHUrHajbHas pojb CBETa.
doTonepruoau3M.

Temneparypa kak skonorudyeckuid (axrtop. JleiicTBue TemiepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxuocth kak skonorumdeckuid aktop. Ilpucrnocobnenus pacTeHuil K
nojjep>kanuto BogHoro Oanmanca. Knaccudukanus pacTeHH MO OTHOILICHUIO K
Boze. [IpucnocoOnenust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAsT ~ TOAMOYBEHHAs, BHYTpHUOpPraHU3MEHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH cpen oOuTaHus opranu3MoB. [IpucrnocoOneHuss OpraHu3MOB K
YKU3HU B Pa3HbIX CpeJiax.

buonoruueckue putmbl. BHemiHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.
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Kusznennsie @opmbl opranu3MoB. [loHsiTHE O JKU3HEHHON (QopMme.
Kuznennsie POpMbI pacTeHUMN: NEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJCTHHE TpaBbl. JKW3HEHHBIE (POPMBI JKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJECHCTBUI:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aMMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aUMOJCUCTBUM JJIsI CYIIECTBOBAHUS OPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JleMoHCTpaIMUA

Tabmuubl U cxembl: «Jkonorudyeckue Qakrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3MONOrHUECcKUEe ajanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOB», «bBHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmit», «KuzHeHHbIe  GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llenun
NUTaHUS», «XulHudecTBOY, «llapasutusm», «Koukypenuus», «Cumounosy,
«KoMMeHcanuzm».

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO PA3JIUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuud CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJNIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, TepOapUu U KOJUJICKIIUU TEIJIOJIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, Uydesia MTHUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapul M KOJUICKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJaOIIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOCHCTBUSAX.

JlaGopaTopnasi paGora «BpisiBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlabopaTopuasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH pAaCTCHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Iko010rusi BUAOB U MOMYJIAMH

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Tonynsiius Kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
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0COOCHHOCTEM OUOJOTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyyasiuui. OCHOBHBIE TIOKA3aTE€IM MOMYJSALMU: YHUCIEHHOCTb, IUIOTHOCT,
BO3pDaCTHAas M TIOJOBasl CTPYKTYpa, POKIAEMOCTb, MIPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyssinuu. OIeHKa YUCICHHOCTH TOIMYJISIUHN.
JIlnHaMUKa MOMyJAUUA U €€ PEerydiua. bUoThdeckuil MOTEHIMAT MOMYJISINH.
MoaenupoBaHue TMHAMUKHA TONYJISIUU. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUAH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUANA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUN BUOB (T- U
K-cTparerun).

[Tonarue o0 sKoJorMYEeCKON HUIEe BHaa. MectooOuTanue. MHoOroMmepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XatumHcoHa. Pa3mepbl 3KOJIOTHMYECKON
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpalMid KUBOTHBIX. buosormyeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasanun», «CKOpPOCTh  3acelieHUsT TMOBEPXHOCTH  3€MJIA  PAa3JIWYHBIMHU
opranuzmammn», «Mogenb 3xkonorudeckoit Humu k. M. XaTunHcoHay.

O6opynoBaHue: repbapuu pacTeHUN, KOJIJICKIIMU YKUBOTHBIX.

JlaGopaTtopnasi pabora «IIpucmocobneHus ceMsH  pacTeHHUH K
PaCCENICHUIO».

Tema 9. Ikos0rust coo01IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3u MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Okocucrtema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHUECKHE OJOKU
skocucteM. [TouBsl U Wikl B 3kocucTeMax. KpyroBopot BeeCTB U NMOTOK SHEPTUH
B KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaMU/IbI YKCEN, OMOMAacChl U SHEPTHUH.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpoiixu. Dnyxmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
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cykueccuu. KnmnmakcHnoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEI[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupogHbie 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€cO8, CMmenel, nyCmbitb.

AHTpPONOre€HHBbIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. [opomackas
dbropa u ¢ayna. CuHaHTpomm3aius TOPOJACKOW QayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEHIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIM.

Mexanuzmoi 8030elicmaus 3GepA3HEHU PA3HbIX Mmunos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
IPYIIbl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenu nutanus (mMacTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MHUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChl», «IKOJIOTHUYECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypboskocucteM.

O6opynoBanue: repOapruu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] 1
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
YKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onvucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSK,
CJIIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IDKCKYpcUsi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha MMojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA
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buochepa — obmiernianerapHasi o0ojiouka 3eMIIM, TJI€ CYUIECTBYET WM
CYILIECTBOBaJIA >kKM3Hb. PazBuTHe npejacTaBieHuil o ouochepe B Tpyaax J. 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. Odmactu 6uochepst u e€ cocras. Kupoe
BEIIECTBO OHOCchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOCheEphbl Kak
ri100abHOM PKOCcUCTeMBbL. J(MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTra). PUTMUUHOCTh sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouochepnl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIeCa, BRICOKOTOPhs. KiinMar, pacTuTenbHbIN U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa U QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOIO MOTEHINAIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuid, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emnm», «KpyroBopoT azora B mpupone»,
«KpyroBopoT yriepona B mpupone», «KpyroBopoT kuciaopojga B TPHUPOJEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmny, «Knumarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «IIIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YestoBek M OKpyxka0OLIAS Cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMUHBL. Bo3aeicTBHE YeloBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune KiumMara.

AHTpOIIOTEHHOE BO3JCHCTBHE HA PACTUTENBHBIA M KUBOTHBIA MUp. OxpaHa
pPacCTUTEILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBIL.
Kpacasie xkHuru. Oco0o oxpansembie npuponanbie Ttepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA U IPUPO/IBI.
PannonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emin. OOmmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3Butre METOJIOB MOHUTOPUHTA pAa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCNnocoOHoll dHepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
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uHgopmayuu no  CcoCMoAHUIO OMOENbHbIX U008 U dKkocucmem. (OcHoBvl
9Kopeabuumayuyu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpanun

Tabmumpt  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdepbl», «3arpsizHeHue nouBb», «llapHukoBwiii  3ddexkT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOIENN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHWW M JKUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuun, KpacHol KHATH pernoHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OoOy4JaloImMMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHEHIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHMS MPOrpaMMBbI IO OUOJIOTUH
BBIJICJICHBI CIIEAYIOUIME COCTABISIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJAHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHUIO  OHMOJIOTHH,
yeleHanpasienHoe paszeumiue BHYTPEHHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  OOpa3oOBaHUsA, Haluyue  NpasoCO3HAHUs  DKOJIOTHYCCKON
KYJIBTYPBI, CHOCOOHOCMU cmasums 1SN U CTPOUTH KU3HEHHBIC TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAAUIIMOHHBIMU POCCUMCKUMU COLUOKYIBTYPHBIMUA, UCTOPUUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIeCCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3ULMHU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULIHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon Penepanuu, npupoie U
OKpYKaroUIEH cpelie.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUsI yueOHoro mpeamera «buonorus»
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBa, PacIIMpPEHUE >KU3HEHHOTO
OTBITA M OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEIILHOU JICSITEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxkaaHcKoOro BOCIMTAHUS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOIIErocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;
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OCO3HAaHME CBOMX KOHCTUTYLIHMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IHIPOILIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoy, ropmoctm 3a cBOM Kpad, CBOXO PoauHy, CBOM S3BIK U KYJBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MIPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHMMAaHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusiMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs 3CTETUKY OBbITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;
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MOHUMAaHUE YMOILIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BOCIHUTAHHS, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, peryasipHas (u3ndeckas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAHUE UEHHOCTH TPAaBWJI HHIMBUAYAIbHOTO U  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTUBHOW JESATEILHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

UWHTEpEC K pa3InyHbIM cdepaMm MnpodhecCHOHAIBHON ACSATEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pealn30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUN BCEU KU3HH;

7) 3K0JIOTMYECKOIr0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIIIEHUE YPOBHS HKOJOTMYECKON KyJIbTYpbl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB M OLIGHKM HMX BO3MOXKHBIX TOCJEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKMX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWST W YMEHUS TPU PEIICHUH TPoOIeM, CBS3aHHBIX C PaAlMOHAIBHBIM
MPUPOOIIOIb30BaHUEeM  (COONIOZCHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPaHy BHUJIOB,
KOCUCTEM, Orochepsl);
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aKTUBHOE HENpPUIATHE JEUCTBUM, MNPUHOCAIIUX Bpel  OKPYKAIOIIEH
IPUPOJIHON cpezie, YMEHHE NPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYIbTYpHI,
OIbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMHU B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLIMAJIBHON
IIPaKTHUKE, TOTOBHOCTHU K YYaCTHIO B IIPAKTUYECKOMN EATEIBHOCTH SKOJIOTUYECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOIIECTBEHHOM MPakTUKW, OCHOBAHHOI'O Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOM M YHUTATENbCKOM KYJBTYpbl Kak CpelIcTBa
B3aMMOJICUCTBUS MEXY JIIOAMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuu(puky OHUOJNOrMM KaK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
NpeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJIi COBPEMEHHOM LMBHIM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh PECypCHbIE  MPOOJEMBbI  Pa3BUTHS
YEJI0BEUECTBA, MMOMCKA MyTEe BBIXOAA U3 III00AJIBHBIX SKOJOTHYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TMPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIIIEHUS OOHIEH KyJbTYphl, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IpU U3Y4eHUH OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4aeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOIIEr0 MUpa U MPOUCXOIAIIMX B HEM H3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAayudHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B peajbHbIX KU3HEHHBIX CUTYaLUX;

OCO3HAHME LIEHHOCTUM HAYYHOU JE€ATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;
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I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
caM006pa3013aHm0, K AaKTHBHOMY IIOJYYCHHIO HOBBLIX 3HAHUH I10 OWOJIOTHHM B
COOTBCTCTBUHU C ) XKUU3HCHHBIMHA HOTpC6HOCT$IMI/I.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i1 (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYJArOUIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHUS, OTPaKaroIIne
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeONU(PUKYy METOJ0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTE€Ma, Hay4YHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcClieIOBaHUE,  HAOJIOJICHHE,  HM3MEpPEHHME, OKCIEPUMEHT U  JApYyrue);
yHUBEpCaJIbHbIC ydeOHBIC JchCTBHS (ITO3HABaTelIbHBIC, KOMMYHHUKATHBHbIC,

PETYJISITUBHEBIE), o0ecreynBaoIme dbopmupoBaHue (yHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYYarolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHMS U  YHUBEpCAJIbHble y4yeOHbIE JIEHCTBUS B
M03HABATEJILHOM U COLIMAIBHOM MPaKTUKE.

B pesynbrare wu3ydeHHs OHOJIOTMM Ha YpPOBHE CPEIHEro OOIIEero
oOpazoBaHus y oOy4aromerocss OyayT cpoOpMUPOBaHbI IO3HABATEIbHBIC
YHHUBEpCaJbHbIe yueOHbIE JEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsITUBHBbIE YHUBEpCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
JESITENBHOCTb.

MeTtanpeamMeTHbIe pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

Osuanenue YHUBEpPCAIbHBIMU y4eOHbIMH NMO3HABATEJIbLHbIMH
NEeHCTBUAMM:

1) 6a30BbIe JIOrHUEeCcKHE TeHCTBUA:

CaMOCTOSITENNFHO ~ (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh INPU OCBOCHHUM 3HAHUH NPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCUpUKaIKU, 000OIICHNUS ), PAaCKPBIBATh CMBICI
OMONOTHYECKUX TOHATHH (BBIICIATh UX XapaKTEepHBIC MPU3HAKH, YCTAHABIMBATH
CBSI3M C APYTUMU TIOHATUSMH);

ONpENENATh LEIN JAEITeIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUHU HX
JOCTUKEHHSI, COOTHOCUTD PE3yJIbTaThl AESITEIbHOCTH C IOCTABJICHHBIMU 1IEJIIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAKTOB U SIBJICHUIM
YKUBOU IIPUPOLBI;
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CTPOUTH JIOTMUECKHE pacCyX IeHUsi (MHIYKTUBHbIC, JEAYyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCMATPUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHUS;

NPUMEHATH CXEMHO-MOJICJIbHBIC cpencTtBa Ui IPEACTaBIICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3Y4aeMbIX OMOJOTMYECKHUX OOBEKTax, a
TaKK€  MPOTUBOPEUMHA  PaA3HOrO  pOJA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHAIM3a WMEIOIIUXCS
MaTepuaJbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
1EJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOpAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 33/1a4, TPUMEHEHUIO
pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIOJIBb30BaTh pa3iMuYHble BUABI JESATEIBHOCTH IO MOJYYEHHUIO HOBOI'O
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3JaHUH YIEOHBIX U COIUATBHBIX TPOCKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIIOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTh Hu (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYalHX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHTHI Jisi JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpOBaTh MOJYYEHHbIE B XOJE pEUICHHUs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISTh IEJICHAIIPABJICHHBIM MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYI0 00yacTu
KU3HEIEITeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamMma y4eGHOro nmpeamera
«bnonorusi_yriy0/jeHHbiii yposenb_ 10-11 kiaaccbny

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTHMHAIbHBIE MOJIXOJbl U pEUIeHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

3) padora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX MH(POpPMAINH (TEKCTe Y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIIPHOW JUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIM3UpOBATH
UH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJIHEHUSI yUeOHBIX
3ajay;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHMUs PA3IMUHbIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpEACTaBICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" JIpyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
OMOJOrMYeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (HU3UYECKUE U
MaTeMaTUYECKUE 3HAaKM U CUMBOJIbI, (hopMyibl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIOJB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJaJIeTh ~ HaBBIKAMH  PAcClO3HABaHWS W 3alIUTHl  HHPOpPMAIUH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OBiajieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1€l CTBUSIMM:

1) o01menme:

OCYIIIECTBISATh KOMMYHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaemMol TeMbl (YMEHHE 3a/1aBaThb
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIbHO BBINOJHEHUS MpeisiaraeMoin
3aJ]a4uM, YUYUTHIBATh MHTEPEChl M COTJIACOBAHHOCTH MO3ULUHN JPYTHMX YYAaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHMS, MOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CHUTYaIlUH,
YMETb CMATYaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaAMEPEHUS IPYTUX JIIOJICH, MPOSIBIATh YBAKUTEIHHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.
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2) coBMecTHAas JeATeJIbHOCTD:

MIOHMMATh U KCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI IpH pelIeHUH OUOJIOTHYECKOU MPOOIIeMbI, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS MPH PEIICHUN YIeOHOH 3a1a9H;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA MO €€ ITOCTHXEHHIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTb HOBBIE TIPOEKTHI, OIEHUBATh UIAEHU C TO3UIUKA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEJCHHE B Pa3JIMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJaieHne YHUBEPCAIbHBIMH PEryJISSTUBHBIMU AeHCTBUSIMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHA NPOOJIEM U UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBHSX W MOCTYIKAaxX MO OTHONIEHUIO K JKHUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEIIbHOCTh, BBISBISATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHUpPOBaThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH pPEIICHHs NpodieMbl € YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAHUINH B
pa3HbIX 00JIACTAX 3HAHWM, TOCTOSHHO TIOBBIIIATH CBOM OOpa30oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESTEIBLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;
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BJaJ€Th  HABBIKAMU  I[IO3HABATEIbHOM  pedieKCMM KaKk  OCO3HAHHUSA
COBEpIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX IPOLECCOB, HX pE3yJIbTaTOB MU
OCHOBaHUi, MCMOJIb30BaTh MPUEMBI peduieKCUM IJsi OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PUCKU W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHIKEHUIO;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKU U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHTHl JPYrMX I@pHU aHaJIU3€e pPe3yJbTaToOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJIOBEKA.
IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTAaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecrnedyeHue
npoduapHOro  o0yueHus  oOydaromuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMH HaYyYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHUCTBUH 11O
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPa30BaHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJTYYEHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiamMm U3y4eHusl.

[IpeameTHBIe pe3yNbTaThl OCBOCHUS y4ueOHOro mpeamera «buonorus» B 10
Kjlacce JOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U pOJIM OUOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TPoOJieM  palMoOHAIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMoJI0THNY;

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIME OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUSA, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnetounast Teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1eHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIIIICHUS, YACTOTHI TaMeT,
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He3aBUCUMOTO HaciefoBaHusi [.  Mengens, TOMOJOTMYECKUX PSIOB B
HacJIeICTBEHHON N3MEHUYUBOCTH H. n. Basuiosa), MIPUHIIHATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCAaHHUE, HU3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

yYMEHUE BBIICIATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, pACTCHUH, ’KUBOTHBIX U YEJIOBEKA, CTPOEHUS OPraHOB U CUCTEM
OpraHOB pACTEHUU, >KUBOTHBIX, YEJIOBEKA, IPOIIECCOB >KU3HEAESITEIbHOCTH,
MPOTEKAIOUUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: 0OMEHa BemiecTB (MeTaboiIu3M), MPEeBpaIllEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUIOB MUTAHUSA, (POTOCUHTE3A U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIIbHOTO  pa3BUTHS ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXK]Yy OpPraHOMJAMU KIETKH M HX
GYHKIHASIMH, CTPOCHHEM KJIETOK PAa3HBIX TKAaHEHM W WX (QYHKIUSIMH, MEXIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pPAacCTCHHWH, JKMBOTHBIX M YEJIOBEKa W MX
GyHKUMUSIMHE, MEXKIYy CHUCTEMaMH OpPTraHOB M WX (PYHKIUSMHU, MEXKIY 3Tarmamu
oOMEHa BEIIECTB, ATaraMH KJIETOYHOTO IHKJIAa U KU3HEHHBIX [UKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, F€HOTHUIOM W (EHOTHIOM, (DEHOTHUIIOM H
(dbaxkTopamMu cpebl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYMUTENIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl IOKA3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIIIT,

yMEHUE peniaTh OMOJIOTUYECKUE 3aa9U, BBISABISITH IPUUUHHO-CIICICTBEHHBIC
CBSI3U MEXKIY UCCIIEAYEMBIMU OMOJIOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIEaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M TIPaKTUYECKHUe padOThl, COOIMHOIATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYs I€Jb KCCICIOBAHUS, AHATU3UPOBATH IOJTYyYEHHBIC
pe3yabTaThl U JENaTh BHIBOIGI,

YMEHHE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHw,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, U
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nyOJMYHO  TPEACTaBIATH  IOJIyYEHHbIE  pe3yJbTaThl HAa  YUYEHHYECKHX
KOH(EPEHITUSIX;

YMEHHUE OIICHHBATh ATUYECKUE AacHeKThl COBPEMEHHBIX HCCIEJOBAHUM B
obmactu  Ouomormd ¥ MEAWIMHBI  (KJIOHMPOBaHHWE,  HCKYCCTBEHHOE
OIUIOIOTBOPEHME, HAINPABIEHHOE M3MEHEHHE I'€HOMAa M CO3[aHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBHIOOP Oyayied npodeccrnoHanbHOU
JEATETLHOCTH B 00JacTH OWOJIOTHHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIbCKOTO XO34KCTBA, MUIEBOM MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJOJDKEHHE OMOJIOTUYECKOro  00pa3oBaHMs B OpraHu3alUsiX CpPEIHEro
po(eCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpenMeTHbIE pe3yabTaThl OCBOEHUs ydueOHOro mpeameta «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHMM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
MPUPOJIOTNIOIB30BaHUs, U B (POPMHUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHUY;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENeHUs] M TOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIMX OHUOJIOTHYECKUX
TEPMUHOB M TOHSTHM (BHI, dKOCUCTeMa, Ouocdepa), OHOIOTHUYECKHE TEOpUU
(aBomroniionHas teopust Y. J[apBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIMH), YUCHUS
(A. H. CesepiioBa — 0 myTsiX U HampasieHusx sBomtonuu, B.W. BepHaackoro — o
ounocdepe), 3akoHbl (reHetrnueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3aponsiieBoro cxonacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbI DHEpPruM), Tunotesnl (rumore3a «vupa PHK» V.
['un6epra);

yMEHHE  BJIQJ€Th  OCHOBHBIMU  METOJIaMHM  HAy4YHOTO  IO3HAHWA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 0OBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCOO0aMu BBISBICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOTrO u CUMITIATPUYECKOTO
BUI000pA30BaHUS, BIUSHUS ABWKYIUX CHJI SBOJIONMN HA TeHOMOH/I MOMYISINH,
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MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HAIpaBIECHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U NMOTOKA SHEPTHH B IKOCHCTEMAX;

YyMEHUE YCTAaHABIMBATh B3aWMOCBS3M MEXIY MPOIECCAaMU HBOJIOIUH,
JIBIDKYIIAMH CHJIAaMHA aHTPOIIOTeHE3a, KOMITIOHEHTAMHU Pa3UYHBIX YKOCHCTEM H
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISATH  OTJIMYMTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpelie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX
KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEHU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyYMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, CAMHCTBA
YEeJIOBEUECKMX pac, HEOOXOAMMOCTH COXPaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEYECTBRA;

yMEHHUE peniaTh OMOJIOTUYECKUE 3aa4U, BBISABISITH IPUUUHHO-CIICICTBEHHBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMHU MPOIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKUE padOThl, COOMIOATH
MpaBuiia pu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs I1€JIb KCCIENIOBAaHUSA, AaHAIM3UPOBATH IMOJYyYEHHBIE
PE3yNBTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOruw,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJIYYCHHBIC  pe3yJbTaThl Ha  YYECHHUYECKHX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
¥ YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIAX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayiiedl mpodeccHoHaTbHON
NEATETLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONH30BAHMS, MEAUITHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEILCKOTO XO3SHCTBA, MHUIICBOM
MPOMBINIUICHHOCTH, YTJYyOJIATh TI03HABATEIbHBI WHTEpPEC, HaIlpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMOIIEH  mpodeccmn U MPOAOJIKEHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATLHOTO H
BBICIIIETO0 00Opa30BaHUsI.



© MAOQOY I'mmuasus Ne 86. PaGouast mporpamma y4eGHOro npeamera

«buonorusi_yriyo/jennsiii ypoBens_ 10-11 kiaacebn»

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
1 buonorus xak Hayka
2 JKuBbIE CUCTEMBI I X U3yYECHUE 2
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10 1
5 CrtpoeHue u QyHKINH KIETKU 8 2
6 OOMeH BelecTB U MPeBpalleHHe YHEPTUU B 9 1 ]
KIIETKE
7 Hacnencrennas ungopmanus u 9 0.5
peanuzanus e€ B KJIeTKe
8 JKU3HEHHBIN UK KIETKA 6 1
CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U ) 0.5
M3MEHUYMBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1 1
14 ['eneruka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYECKas OMOIOTUs 4 1
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17 PeszepBHoe Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4

13
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11 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne o/ Kounrpoubusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| 3aposkJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YNIbTATHI 14 2
3 Makpo3Botonus U €€ pe3ynbTaThl 6 1
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 P P 15 15
3emuie
5 IIponcxoxxaeHne 4eIoBeKa — aHTPOIIOTCHES 10 1 1
DKOJIOrus — HayKa 0 B3aUMOOTHOIIIEHUSX
6 OpPraHU3MOB U Ha/IOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 1.5
OKoJI0rus BUJOB U MOIYJISILUN 0.5
DKoJorusi cooo1ecTB. DKOIOTHYECKHe
9 H 12 1 0.5
CUCTEMBI
10 bruocdepa — rmobansHas skocucTema 6
11 Yenosek U OKpyXkarowas cpena 1
12 PeszepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 1 7.5
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buonorus kak KOMIJIEKCHAs HayKa U KakK
9aCTb COBPEMCHHOI'O O6IJ_ICCTBa

JKuBbIE CHCTEMEBI U UX CBOMCTBA

KoanuecTBo 4acoB

JJIeKTPOHHBbIE

Bcero

KoHTpoJibHbIE
padoThI

undgposbie
oOpa3oBaTejibHbIE

pecypchl

IIpakTHYeckue
padoThI

YPOBHeBaﬂ opraHu3anyi )KUBbIX CUCTEM

HcTopust OTKPBITUS U U3YyYEHUSI KIICTKH.
Knerounas reopus

Metoasl MONEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora «M3yuenue
METOJIOB KJIETOYHON OMOJIOTHH
(xpomatorpadusi, saexTpodopes,

g depeHMaIbHOe HEeHTpUyrupoBaHue,
[TLP)»

0.5

XUMHYECKUH COCTAB KJIIETKU

MuHepaJibHbI€ BEIIECTBA KJIETKH, UX
Ouoyoruyeckas poib

OpFaHI/I‘{eCKI/IC BCIICCTBA KIICTKHU — OCIIKH.

JlaGopatopHas pabota «OOHapyxeHue
0EJIKOB ¢ TOMOIIBIO0 KAUECTBEHHBIX PEAKIINII»

0.5

CgoiicTBa, ki1accuukaius u QyHKIIUA
0enKoB




© MAOQOY I'mmuasus Ne 86. PaGouast mporpamma y4eGHOro npeamera
«buonorusi_yriyo/jennsiii ypoBens_ 10-11 kiaacebn»

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

10
YIIIEBOJIbI

11 Oprannueckue BenlecTBa KIETKH — JIUIHUIbI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 0.5
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHBbIX OPraHU3MOB)

13 Crpoenne u pynkuuu ATO. [pyrue
nykieozuaTpudocdarsr (HTD)

14 CexsennpoBanue [JHK. Metoasl renomuku,

TPAHCKPUIITOMHUKH, TPOTEOMHKH

15 MeTtobl CTPYKTYPHOM OHOTOTHH

16 Tunel knetok. [IpokapuoTndeckas kierka
CtpoeHne 3yKapuOoTHUYECKOM KIIETKH.

17 [TpakTunyeckas pabora «/3ydyeHue cBoicTB 0.5
KJIETOYHOU MEMOpPaHbI»

18 IToBEpXHOCTHBII anmapar KJIETKA
OnHOMeMOpaHHbIE OPraHOU bl KIETKH.

19 [TpakTrueckas pabota «/3yueHue qBUKEHUS 0.5
LUTOIJIA3Mbl B PACTUTENBHBIX KJIETKAX)

[TosryaBTOHOMHBIE OPTraHOUAbI KJIETKH:

20 MUTOXOHJIpHH, TUTacTUbl. JlabopaTopHas 0.5
pabota «lVccnenoBanue mia3Monnsa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

21 HememOpanHbIe OpraHoOU/IbI KJIETKH

22 Crtpoenue u GyHKINHA sIpa

23 CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 0.5
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sykapuort. JlaboparopHas padora «3yuenue
CTPOCHUS KJIETOK Pa3IMUHBIX OPraHU3MOB)

24

ACCI/IMI/IHSI]_[I/ISI U JUCCUMMIIANINUA — ABEC
CTOpPOHBI MeTabonu3Ma. Turel oOMeHa
BemecTB. JlabopaTopnas pabora «3yuenue
KaTaJTUTHYECKON aKTUBHOCTH ()EPMEHTOB (HA
IpUMepe aMMJIa3bl WJIM KaTanas3bl)»

25

DepMEHTAaTUBHBIN XapaKTep PeaKkLuu
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
pacLIerIeHHs] IEPOKCUAa BOJIOPOJa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

26
27

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

30

dorTocunres

Xemocunres. JlaboparopHas pabota
«CpaBHeHHe Ipo1ieccoB POTOCHHTE3A U
XEMOCHHTE3a»

AHaspoOHBIC OpraHnu3Mbl. Bubl OpokeHusI.

JlaGopatopHas pabota «CpaBHEeHUE
IPOIIECCOB OPOXKEHUS U JBIXAHUS

0.5

31

32

AspoOHBIE OpraHU3MBI. DTaIbl
SHEPTreTHYECKOro oOMeHa

SHCpF nus MeM6paHHOFO rpaiucCHTa NpOTOHOB.

Cunte3 AT®: pabota npotoHHOi ATO-
CHHTa3bl

33

Peakuum MmatpruyHoro cunTesa
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34 Tpanckpunuus — marpuysslii cuate3 PHK
35 Tpaucnsauus u e€ srarnbl
36 Komupoanue amuaokucnor. Ponbs pubocom
B OnocuHTE3e Oenka
37 Opranuzanus reHoma y mpokapuoT u
YKapHoT
18 MounekynsipHble MEXaHU3MBbI SKCIIPECCHH
T€HOB Y 9YKapHOT
Bupycbl — HekeTouHbIe (OPMBI KUZHU U
39 oOnuratHele napasuThl. [IpakTuueckas 0.5
pabota «Co3naHue MOZeNn BUPYyCa»
Bupycusie 3a005eBanus 4en0BeKa,
40 JKUBOTHBIX, pacTeHU. HaHoTexHONOrNMM B
OHMOJIOTHU U MEIULINHE
KonTponbhas pabota «OOMeH BemIecTB U
41 MIPEBpAICHIE SHEPTHH B KIIETKE.
Hacnenctennast unopManus 1 peaanu3aims
€€ B KJIICTKE»
42 JKU3HEeHHBIN UK KIETKU
43 Marpuunsiii cuares JITHK
Xpomocomsl. JlabopaTopHas padora
44 «3y4deHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIIpenaparax»
45 JleneHue KJIeTKM — MHUTO3
Tunsl kneTok. KapruokuHes U MUTOKUHES.
46 JlaGopaTtopHnas pabora «Habmrogenune muto3a 0.5

B KJIETKaX KOHYMKa KOpEeIIKa JyKa (Ha
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TFOTOBBIX MUKpOIIpenaparax)»

47 Perynsuust >)KkU3HEHHOTO IUKJIA KIIETOK 1

48 OpranusMm Kaxk eMHOE LIEJI0e 1

49 Txkanu pacrenuii. JlJabopaTopHas pabora | 0.5
«M3y4yeHue TKaHEeH pPaCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaboparopHas pabota «3ydyenue TkaHnei 1 0.5
YKUBOTHBIX)
Opransl. Cucremsl opranoB. JlaboparopHas

51 pabota «/3y4yeHne opraHoB IBETKOBOT'O 1 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoOB 1

53 JIBuKeHMEe OpraHu3MoOB 1

54 [Intanue oprann3zMoB 1

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX. |
[TuimeBapuTenbHas cucTemMa yelloBeka

56 JlpIxaHne opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U !
yeJioBeKa

58 TpaHcIOpT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHoCHas cucTteMa o3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opranu3smos 1

61 3amura y OpraHu3MOB 1

62 HNMmyHHas cuctema 4enoBeka 1

63 PaznpaxuMocTh 1 perysiinus y OpraHu3MoB 1
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I'ymopanbHas peryysnus 1 3HI0KpUHHAS

o4 cHcTeMa KUBOTHBIX M YeJIOBEKa

65 @®opMbl pa3MHOKEHHUSI OPraHU3MOB

66 [TomoBoe pa3MHOKEHUE

67 Meiio3
['amerorenes. OOpa3oBaHue U pa3BUTHE

68 HOJIOBBIX KJeTOK. JlabopaTopHas pabora 0.5
«V3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»»

60 WupuBuyabHOE pa3BUTHE OPraHU3MOB —
OHTOI'eHE3

70 3akagKa OpraHOB U TKaHEH U3
3apOJIBIIIEBHIX JTHCTKOB
Poct u pazutue xxuBoTHbIX. JlabopaTopHas

71 pabota «BbIsiBIeHHE TPU3HAKOB CXOCTBA 0.5
3apOJIBIIIeH TO3BOHOUYHBIX JKHBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTEHU.

72 JlaGopatopHas pabota «CTpoeHHe OpraHOB 0.5
Pa3sMHOKEHUS BBICIIMX PAaCTEHUI»

7 KonTponbnas pabota «CTtpoeHue u GyHKINH
OpPTaHU3MOB»
VcTopust CTAHOBIICHUS M PA3BUTHS T€HETHKH
Kak Haykd. OCHOBHBIC TIOHSTHS U CHMBOJIBI

74 reHetuku. JlabopaTopHas pabora 0.5
«/Ipo3oduna kak 00BEKT TEHETHIECKUX
UCCIIEIOBAHUI

75 3aKOHOMEPHOCTH HaCJI€A0BaHUS MPU3HAKOB. 0.5
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MoHOTrHOpPUIHOE CKpPEIIMBaHHUE.
[IpakTuueckas padora "M3ydyenue
PE3yJIBTATOB MOHOTHOPHHOTO CKPEIIMBAHUS
y npo3o¢puisr"

[uTonoruyeckrue OCHOBBI MOHOTHOPHTHOTO

76
CKpEILMBAHUS

77 Ananuzupyroniee ckpeuiuBanue. Hermonnoe
JOMHHHUPOBaHUE
Jurubpunnoe ckpemuanue. [lpakruueckas

78 pabota «3ydeHue pe3yabTaToB 0.5
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(QHIIBD)

79 LuTonornueckre OCHOBBI AUTHOPHIHOTO
CKpEeIlMBaHUS

80 CuenneHHoe Hacle0BaHNE TPU3HAKOB

81 XpOMOCOMHasl TEOPUS HACIIECTBEHHOCTH

82 I'enernka nomna

23 KonrtponbHas pabora «3aKOHOMEPHOCTH
HaCJIECTBEHHOCTH»
I'enoTumn kak nenocTHas

84 cucreMa.l eHeTHYEeCKUI KOHTPOJIb Pa3BUTHS
pacTeHUi, )KUBOTHBIX U YeJIOBEKa

25 W3meHunBOCTh NpU3HAKOB. Brbl
M3MEHYUBOCTH

86 MoudukaoHHas “3MEHYUBOCTh
BapuanvoHHbI psa U BaprallMOHHAs

87 kpuBas. JlaboparopHas pabota 0.5

«MccnenoBanne 3aKOHOMEPHOCTEN
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MOIU(PUKATTMIOHHON U3MEHUHNBOCTH.
ITocTpoeHne BapualMOHHOTO psifa U
BapHUAIMOHHON KPUBOM»

88

89

90

I"'eHoTunnmyeckas N3MEHUYNBOCTb.
Komb6unaruBHass U3MEHUYHBOCTD

MyTranuoHHas U3MEHYHBOCTb. [IpakTudeckas
pabota «Myranuu y apo3oduisl (Ha
TOTOBBIX MUKPOIIpENapaTax )»
3aKOHOMEPHOCTH MYTAIIMIOHHOTO MpoIiecca.
DONUreHeTHKa v SITUTeHOMHUKA

0.5

91

92

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBlieHUE U aHATIN3 POJIOCIOBHOI»

MeToasl METUITMHCKON T€HETUKH

0.5

93

3HaueHne MeIUIINHCKON M€ HETUKU B
MPEAOTBPALLEHUH U JICUEHUU T€HETUUECKUX
3a00JIEBaHNI UeJIOBEKA

94

OCHOBHBIE ITOHITUI CCJICKIINU.
JlaGopaTtopHas pabota «3ydeHue copToB
KYJbTYPHBIX PACTEHUI U MTOPOJI JIOMAIITHUX
YKUBOTHBIX)

0.5

95

96

MeTto/1bI CeeKIIMOHHON paboTHI.
JlaGopaTtopHast pabota «/3yueHne MeTo10B
CEJIEKIIMU PACTCHUIN»

JlocTrxkeHus CeNeKIUU pacTeHUui 1
*KUBOTHBIX. [IpakTuueckas pabora
«ITpuBHBKa pacTeHU»

0.5

97

Wrorosas KOHTpoJbHASA paboTa
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CoxpaHeHue, U3y4eHHEe U UCII0JIb30BaHUE
FeHEeTUYECKUX pecypcoB. buorexnonorus kax

98 HayKa 4 OTpacilb POU3BOJCTBA. 1 0.5
[TpakTuueckas pabora «3ydyeHre oObeKTOB
OMOTEXHOIOTHI

99 OCHOBHBIE HAIIPABJICHHUS] CHHTETUYECKOM |
Oouosiorun

100 XpOMOCOMHas U T€HHasi HHKEHEPUs 1

101 MenunuHcke OMOTEXHOJIOTUA 1

102 Pe3epBHbIi ypok. HOBT(jpeHI/Ie, 00o0meHwme, |
cUCTeMaTu3aIus 3HAaHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 13.5
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11 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
1w/ Tema ypoka Beero Kontpoabnubie IIpakTunyeckue 0GpazoBaTe/bHbIE
padoThI padoThI pecypenI
1 OpomononHas teopust Y. Jlapsuna 1
) JIBH>KyIHE CHIIBI ABOJIFOIMU BUAOB 1O Y. |
JapBuny
3 Bopn0Oa 3a cymiecTBoBaHME, €CTECTBEHHBIN U |
HCKYCCTBEHHBIN 0TOOp
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUHr |
3BOJIIOLUAN
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: |
MHUKPOIBOJIONUS U MAKPOIBOIIOIIHS
6 [Honynauus — sneMeHTapHas €IMHULIA |
SBOJTIOLIUA
3aKOH T€HETUYECKOro paBHoBecHus JIxk.
7 Xapnau, B. Baitn6epra. Jlabopatopnas ] 0.5
pabota «BpIsiBIEHNE U3MEHYUBOCTH Y '
oco0eit 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI YIBOTIOIIUN 1
9 O¢dext ocnoBarens. IhdekT OyTbUIOUHOTO :
TOPJIBIIITKA
10 Murpauuu. M30numuu nonyssuui: ]
reorpaduyeckas, Ononornueckas
11 EcrecTBeHHBIN 0TOOP — HANPABJISIFONITUN 1
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12

13

(hakTop IBONIOIHH

[TonoBoii oTO60Op

[TpucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPO3BOJIrOIHH. JlabopatopHas
pabora «3yuenue apoMopd030B 1
UAMOAIaNTAlN Yy PACTCHHUI U )KUBOTHBIX)

0.5

14

15

[Ipumepsl npucnocodaeHN y OpraHu3MoB:
Mopdonoruueckne, GU3NOIOTHIECKHUE,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparophnast pabora «IIpucnocobiaeHus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
1eJIECO00Pa3HOCThY

Bun, ero kpurepuu u CTpykTypa.
JlaGopatopnas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTHYECKOMY KPUTEPUIO»

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN

CBi3p MHUKPOIBOJIIOLNWHA U SITUACMUOJIOTUA

19

20

MaKpOBBOJ'HOI_II/IH. IIameonTomorudeckue
MCTOABI U3YUYCHUA 3BOJIFOIIUN
BI/IOFCOFpa(I)I/ILICCKI/IG MCTOABI U3YUYCHUA
9BOJJOINH

21

DOMOpPHOIOrHYecKHEe U CPaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
3BOJIFOIIUN

22

MounekynsipHO-TeHETHUECKHE,
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OMOXMMHYECKHAE U MATEMATHYECKHE MECTOABbI
HU3YUCHUS 5BOJIFOIIMU

23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH

24 Kontposbnas pabota «MuUKpo- u
MaKpOdBOJIIOLHS €€ pe3ysIbTaThl»

AnantuBHas paguanus. HepaBHOMEpHOCTD

25 TEMIIOB 3BOJtOLMHU. HayuHble THIoTe3sl
MIPOUCXOXKACHUS KU3HU Ha 3emiie

26 JloHay4HbIe MTPECTABICHUS O 3apOKIACHUU
KU3HH

7 OcCHOBHBIE 3Tallbl HEOPraHNYECKOM
9BOJIIOLUH

28 ['unoTe3bl 3apokIeHUs )KU3HU
Hctopus 3eMian U METO/Ibl €€ U3yUeHHUs.

79 JlaGopatopHnas pabora «3yuenue u 0.5
OIMCaHHE UCKOIMAEMBIX OCTATKOB JIPEBHUX '
OpPTaHU3MOBY

30 HauanbHble 3Tanbl OpraHMyecKoi IBOIIOLUH

31 OBOJIIOLMS DYKAPUOT
OCHOBHBIE 3TaIbl HBOJIOLMH PACTUTENHEHOTO

1 mupa. [Ipaktuueckas padota «M3ydyenue 0.5
0COOCHHOCTEH CTPOCHHSI PACTEHUI Pa3HBIX '
OTIIEIIOBY

3 OcCHOBHBIE 3TaIlbl HBOJIOLUH KUBOTHOTO
MHUpa

34 OBomronus )KUBOTHBIX. [IpakTHyeckas 0.5

pabora «3yueHne ocOOEHHOCTEN CTPOCHUS




© MAOQOY I'mmuasus Ne 86. PaGouast mporpamma y4eGHOro npeamera
«buonorusi_yriyo/jennsiii ypoBens_ 10-11 kiaacebn»

IIO3BOHOYHBIX XKMBOTHBIX»

PazBuTue xu3Hu Ha 3emMJie 10 Hpam U

35
nepuoiam
36 MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE
KPHU3HCHI MPOILIOTO
37 CoBpeMEeHHBIH 3KOJIOTUYECKHUI KPU3HC, €r0
O0COOCHHOCTH
38 CoBpeMeHHasl cucTeMa OPraHu4ecKoro Mupa
39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIIBI
OpraHHU3MOB
40 AHTpONOJIOTHS — HAayKa O 4EJIOBEKE
41 Pa3Butue npeacraBiaeHuit 0 MPOUCXOKICHUU
YeJloBeKa
Mecto denoBeka B CHCTEME OPTraHUYECKOTO
4 mupa. Jlaboparopnas padora «M3yuenue 0.5
0COOEHHOCTEHN CTPOEHUS CKeJleTa YeIOBEKa, '
CBSA3AHHBIX C MPAMOXOKICHUEM»
43 JIBMOKYIIIME CHIIBI aHTPOIIOT€HE3a
m CooTHo1IeHre OMOJOTHIECKUX U
COLIMATILHBIX (PaKTOPOB B AHTPOIIOTEHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
[Taneorenerrka u NajeoreHOMHKA.
46 MexIUCIUIITIMHAPHBIE METObI
AQHTPOIIOJIOTHH.
47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKa
43 UYenoseueckue packl. [IpakTudeckas padbora 0.5

«M3yueHne 3K0I0rnYeCKUX aganTaimil
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YCIO0BCKa»

KonTponbnas pabora «IIpoucxoxaenue

B YeJI0BEKa — aHTPOTIOT€HE3» !

50 3apoKICHUE U Pa3BUTHE SKOJIOTUHU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «M3yueHne MeTo10B HKOJIOTMUECKUX 1 0.5
HCCIIEOBAHUI

5 3HaueHue KOJOTUYECKUX 3HAHUU AJIs |
YeloBeKa

53 Dkosorudeckue HpakTopsl 1
Abuotnueckue akropsl. CBeT Kak

54 skosiormueckuid pakrop. JlabopaTopHas | 0.5
pabota «BrIsiBIIeHHE TPUCTTOCOOTECHUM '
OPTaHU3MOB K BIIUSTHHIO CBETa
AbuoTtnueckue (axropsl. Temneparypa kak

55 sKoJornueckuit pakrop. JlabopaTopHas | 0.5
pabota «BrIsiBIIeHHE TPUCTTOCOOTECHU '
OpPTaHU3MOB K BITUSTHHIO TEMIIEPATYPhI»
Abunornueckue GpakTopsl. BraxkHocTh Kak

56 sKosioruueckuit gpaxtop. JlaboparopHas : 0.5
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 buotnueckue GakTops 1

61 3HaueHue OMOTUYECKHUX B3aUMOACHCTBHIA 1
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JUTSl CYIIECTBOBAHUSI OPTAaHU3MOB B CpEJIe

oOuTaHus

62 DKOJIOTUYECKHUE XapaKTEPUCTUKHU NOMYJIALUN
OcHOBHbIE TOKA3aTENIN MOMYJISAIINN:

63 YHUCIIEHHOCTD, IUIOTHOCTh, BO3pACTHAs U
MOJIOBAsi CTPYKTYpa
OCHOBHBIE TIOKA3aTEH TMOIYJISIHH:

64 POX1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPALIUU

65 DKoJjorudeckasi CTpyKkTypa nonyJssiuu

66 JluHamMuKa MOMyJSIUU U €€ Perysaius

67 KpuBsie pocta 4nCI€eHHOCTH MOMYIISALNH.
KpuBbie BEDKUBaHUS
Okonornyeckas Huia Bujaa. JlJaboparopHas

68 pabota «lIpucrnocobaeHns ceMsiH pacTeHHi 0.5
K PacCeIICHUIO)

69 Bun kak cucrema nonmynsiuit

70 3aKOHOMEPHOCTH MTOBEJICHHS 1 MUTPALIUI
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OUOIICHO3

72 DKocHuCTeMa KaK OTKpbITasi CUCTEMA

7 KpyroBoport BeliecTB 1 MOTOK SHEPTUU B
HKOCUCTEME

74 OCHOBHbBIE TIOKA3aTEIN IKOCUCTEMBI

75 DKOJOTUYECKUE MUPAMUIbI

76 N3meneHus coo0IecTB — CyKIIECCHH
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[Ipupoanbie 3K0cHCTEMBL. DKOCUCTEMBI 03€EP

77 U peK. DKOCHCTEMBI MOPEW U OKEaHOB !

73 [TpupogHbIe 3KOCUCTEMBI. DKOCHCTEMBI 1
TYHAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPONIOTr€HHBIE 3KOCUCTEMBI 1

20 Ypboakocucremsl. [IpakTudeckas padbora 1 0.5
«M3ydenue u onrcaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aUMOJICHCTBUI OPraHU3MOB B

31 JKOocHucTeMax. MexaHu3Mbl BO3JEHCTBHUS |
3arpsi3HEHUH pa3HBIX TUIIOB HA
CyOOpraHM3MEHHOM, OPTaHU3MEHHOM,
TOITYJISIITUOHHOM M 9KOCUCTEMHOM YPOBHSX

20 KontponbHas pabora «Koa0rus |
COOOIIECTB. DKOJIOTMUYECKUE CUCTEMBI»

23 buocdepa — obmierutanerapHas 060104Ka 1
3emuu

84 VYuenue B. U. Bepnajckoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHMS OHOChepbl 1

26 Kpyrosopots! BeniecTs n 1
OMOTEOXUMHYECKUE ITUKITBI

27 3oHanbHOCTH Orochepsl. OCHOBHBIE OMOMBI 1
CyIIH

88 YcroitunBocTh 6uOCheps 1

89 DKOJIOTUYECKUE KPU3ZHUCHI U UX TPUINHBI 1

90 BosneiicTBue uenoBeka Ha 6uochepy 1

91 AHTpPOIIOr€HHOE BO3JIEHCTBUE HA 1
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pPaCTUTENbHBIN U JKUBOTHBIM MU

92 Oxpana npupoibt 1

93 OCHOBHBIE TIPUHITUTIBI YCTOHIHBOTO 1
Pa3BUTHS YEIIOBEUYECTBA U IPUPO/IBI
ParmonansHoe mpupo0noIb30BaHNE U

94 COXpaHEHHE OMOJIOTHIECKOT0 Pa3HOOOpasHsl 1
3emin

95 HroroBas koHTpoNbHAs paboTa 1 1

96 O6o006menne o Teme «MUKpO- U q
MaKpO3BOIIONUS U €€ Pe3yabTaTh»

97 O606menue o teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 O606mmenue o Teme «IIpoucxoxaeHue |
YeJI0BEKa — aHTPOIIOr€HEe3»

99 O060061meHne o TeMe «IKOJIOTUsl — HayKa O |
B3aMMOOTHOIICHUSX OPTAaHU3MOB)

100 O60061meHne o TeMe «Opraius3msl U cpeia |
oOuTaHU»

101 0606meHI/ie o TeMe «IKOJIOTUS BUJIOB U ]
TIOTTYJISIITHI

102 O600menue mo Teme «buocdepa — 1
rJ100anpHast IKOCUCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4




© MAQOY I'mmua3us Ne 86. PaGouasi mporpamMma y4eGHOro nmpeamera
«bnonorusi_yriy0/jeHHbiii yposenb_ 10-11 kiaaccbny

ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
NpoBepsieMOro OCHOBHOI1 00pa3oBaTeJIbHOI MPOrpaMMBbI CPpeAHero oo1ero
TpeOoBaHus o0pa3oBaHusi

CdopmupoBaHHOCTh 3HAHUW O MECTe U POJM OUOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
pEIIeHUH KU3HEHHO BAXKHBIX COIMATBHO-ITUUYECKUX, SKOHOMUYECKUX,
9KOJIOTHYECKUX IPOOJIEM YeTIOBEUeCTBa, a TAKXKe B PELICHUH BOIPOCOB
paIMoOHaIBLHOTO PUPOAOIOIL30BaHUA, B (DOPMUPOBAHUH LIEHHOCTHOTO
OTHOIIEHUS K MPHUPOJIE, OOIIECTBY, YETIOBEKY; O BKJIa/I€ POCCUUCKUX U

3apyOEKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHUH

Bnanenne cucremold 3HaHMH 00 OCHOBHBIX METOJaX HAYYHOTO
[IO3HAHUS, UCMOJIb3YyEeMbIX B OMOJOIMUYECKUX HCCIIEIOBAHUSIX >KUBBIX
O0BEKTOB M JKOCHCTeM (ONMCaHME, W3MEpEeHHEe, IPOBEICHHE
HAOIOACHUI); CIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOTCHHBIX
W3MEHEHUH B MPUPOJE.

2 YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX 3KCIIEPUMEHTAIbHBIMU
cpeacTtBaMu, (GOpMyIHMpys Ielb HUCCIEAOBaHUS, aHATU3UPOBATh
MOJTyYCHHBIE PE3YJIbTATHI U JIEaTh BHIBOJIBI.

BrIsiBIIeHHE  3aBHCHMOCTH  MEXKIy HCCIEIyeMBIMH BEIHYMHAMH,
00BSICHEHUE TOTYYEHHBIX PE3yJIbTaTOB U (POPMYITUPOBAHHE BBIBOJIOB C

HCIIOJIb30BAHNUEM HAYIHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHue BIajeTh CHUCTEMOW OHOJNOTHYECKMX 3HaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAOME OWOJOTUUECKUE TEPMHUHBI M TIOHSTHUS
(>Ku3HB, KJIE€TKA, TKaHb, OPraH, OpPraHWu3M, BUJ, TOMYJISIHUS, SKOCUCTEMA,
ouorieHo3, Omocdepa; METabOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenka, OWOMONMMMEpBI, JUCKPETHOCTh, CaMOpPETyJISIuS,
3 CaMOBOCIIPOU3BE/ICHUE, HaCJIEJICTBEHHOCTb, W3MEHYHUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHUE);
Ouosjormyeckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneiinena, P. BupxoBa; KJIOHaJIbHO-CENEKTUBHOIO MMMyHHTETa [I.
Opnux, .M. MeynnkoBa, XpoMOCOMHasi TEOPHUSI HACIEICTBEHHOCTH T.

Moprana, 3akoH 3apopsimieBoro cxoactsa K. bapa, sBosonuoHHas
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teopus Y. JlapBuHa, CHHTETHYECKas TEOPUA DBOJIIOLUH, TEOPHUS
antporioreHeza Y. Jlapsuna; Teopus Oumoreorneno3a B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOTooOpa3us M MPOHCXOMKICHUSL
KylIbTYpHbIX pacTeHuid, ydyenue A.H. CesepuoBa o0 mnyrsix u
HarpaBJIeHUsX 3BojroIuH, yuenue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hs TOTOMKOB IEPBOTO MOKOJICHUS, PACIEIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus mpusHakoB [. Mennens;
CLICTUIEHHOTO HACJEI0BAaHUS IMPU3HAKOB U HApYyILIEHUS CLEIUICHUs
reHoB T. Moprana; roMOJIOrMYECKUX PSAJOB B HACIEICTBEHHOU
n3menunBocty H.M. BaBwioBa; renernueckoro paBHoBecus JIk.
Xapan u B. BaiinGepra; 3apoasimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akon J. ['exkens, @. Miosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

npaBwia (Muaumyma FO. Jlubuxa, sKonoruueckor mupaMuibl 4uced,
0MOMAacChl U SGHEPTUN);

runote3bl (koauepBatHor A.W. Omnapuna, nepBudHoro Oynbona JIx.

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

YMeHue peumaTrb IMOHNCKOBBIC OMOJIOrHYECKHUeE 3a4a4l, BbIABIIATH
IIPpUYIUHHO-CIICACTBCHHLIC CBA3HU MCKOAY HcCcJIeAyEMbIMU
OHOJIOrMYECKUMHU O6”I>€KT3.MI/I, mpoueccaMm W ABJIICHUAMU; OCIIATb
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATb I'CHOTHIIMYCCKUEC CXEMbI CKPCHIUBAHHA I PA3HbBIX THUIIOB
HaCJICAOBAaHUA TPHU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAaMH OpPraHOB y pAacTEHHH, >KMBOTHBIX U YEJIOBEKAa; MEXAY
JTarnaMu OOMEeHa BELIECTB; TalaMy KJIETOYHOI'O LIMKJIA U )KMU3HEHHBIX
LIUKJIOB OPTraHU3MOB; 3TallaMyi SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHUIIOM
u ¢deHotunoM, ¢eHoTUIOM U  (GaKTOpaMu Cpelbl OOUTaHWUS,
IpoLeccaMy  JBOJIIOLUM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIUYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BbIIEIATh CYIIECTBEHHbIEC TPU3HAKU:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHUOT; OTHOKICTOUHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BUJIOB, OMOTEOIICHO30B, IKOCUCTEM W
Oouoctepsl; CTPOCHUS OPraHoB U CHUCTEM OPTraHOB PACTCHHH,

JKUBOTHBIX, YCJIOBCKA, IMPOLCCCOB KUBHCACATCIIBHOCTH, ITPOTCKAOIIINX
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B OpraHM3Max pPAaCTCHHUH, XKMBOTHBIX M YEJIOBEKAa; OMOJIOTMYECKHX
mporeccoB: oOMeHa BemecTB (Meraboyim3M), HHPOPMALHMH U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTrO M TeTepoTpodHHOro
TUINOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, 5SMOpHOreHe3a, MNOCTAMOPHOHAJIBLHOIO  pPa3BUTHA,
Ppa3sMHOXEHHUs, UHIUBUYyalbHOTO PAa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEPO3UCA; JEHUCTBUM HMCKYCCTBEHHOI'O
orOopa, CTaOWJIM3HMPYIOLIETO, JBIXKYIIEIO M Pa3pbIBAIOIIECTO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CHUMIATPUYECKOro
BUJI000pa30BaHus; BIUSHUS JABHKYIIMX CHJI SBOJIIOLIMU HA FeHO(QOH]
TOMYJISIUM; TPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpeie OOHuTaHus,
YepeoBaHMs HAIPABICHUHA SBOJIIOLUHN;, KPYroBOpPOTa BEIIECTB H

IIOTOKAa SHEPIUH B 9KOCUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYIIECTBEHHbIE IPHU3HAKH
BUPYCOB, KJIETOK IPOKAapUOT M JYKapUOT; OIHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BHUJOB, 6I/IOFGOHCHO3OB U 3KOCHCTEM,
0COOEHHOCTH NPOIIECCOB OOMEHA BEIIECTB U IPEBPALICHUS SHEPTUU B
KJIeTKe, (pOoToCHHTE3a, IJIACTHYECKOrO M JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeHO03a, OIUIOAOTBOPEHUS, pa3BUTHUA U
Pa3MHOXKEHHUS, UHIMBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
00pbOBI 32 CYILIECTBOBAaHUE, ECTECTBEHHOTO0 OTOOPA, BU1000pa30BaHMUsI,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOWTaHMs, BIHSHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOIOI'€HHBIX U3MEHEHUH B HKOCHCTEMAX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB W TPEBPAIICHUS DHEPTUHU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJHKY JUIS JIOKa3aTeIbCTBA
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATUYECKHUX TPYII; B3aMMOCBSI3U
OpPraHu3MOB U cpelbl OOUTAHHUSA; €IUHCTBA YEJIOBEYECKHUX pac;
HE00XO0IMMOCTH 37I0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBMsI COCYIIECTBOBAHHUS MPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIleHHBaTh HWHMOPMALUIO OHOIOTHYECKOTO
CoJiepKaHUsl; MHTEPHPETUPOBATH ITHUUECKHE ACIEKThl COBPEMEHHBIX
HCCleIOBaHNH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh ri00aJbHbIE DKOJIOTHYECKHE POOJIEMBI
COBpEMEHHOCTH, (hOPMUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO
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INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YyUYCHHUE

1.1

CoBpemeHHass OHWOJOTHS — KOMIUIEKCHAsE Hayka. bHoJOrMyeckwe HayKd U
u3ydaemple uMH Tmpobiembl. DyHAaMEHTaIbHBIC, NMPUKIATHBIC W TOUCKOBHIE
HAyYHBIC UCCIICJIOBAHUS B OMOJIOTHH.

3HayeHHe OWOJIOTUM B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. [Ipodeccun, cBsizaHHbie ¢ Ouonorueidl. 3HadueHUE OWOIIOTUU B
MPAKTUYECKOW JEATCIIFHOCTH YEJIOBEKAa: MEJIHIIMHE, CEeIbCKOM XO3SHCTBE,

IIPOMBIINIIICHHOCTH, OXPAaHC IIPUPOAbI

1.2

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, NUCKPETHOCTh M IEIOCTHOCTH, CIIOKHOCTh U
YIOPSA0YCHHOCTh CTPYKTYpHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHHU3aIMH >KUBBIX CHUCTEM: MOJEKYISPHBINA, KICTOYHBIA, TKAHEBBI,
OpraHUu3MEHHBbIH, MOMYJISIITUOHHO-BUIOBOM, 9KOCHUCTEMHBIH
(buoreoneHoTndeckuii), OmochepHbid. IIporeccrl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHBIC TIPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHHS

MaTCpruun

1.3

2.1

2.2

Meroasl Ouosornueckoid Hayku. HaOmrogeHue, wu3MepeHue, 3SKCIEPUMEHT,
cucTtemaTrusaius, wmetaaHanu3. I[loHsaTHe O 3aBUCMMOM M HE3aBUCHUMOM
nepemeHHo#. [InmanupoBanue s3kcnepumenTa. [loctaHoBKa W mpoBepKa TUIOTES.
HyneBass rumnote3a. Ilonstue BBHIOOpKM U €€ 1oCcTOBEepHOCTh. Pa3bpoc B
Onosornuecknx naHHbIX. OIIEHKAa JOCTOBEPHOCTH TMOJYYEHHBIX PE3YIbTaTOB.
[IpyuumHbl HCKaXeHUs] pe3yJabTAaTOB JIKCIepUMEHTa. [IoHATHE CTaTUCTHYECKOro

TECTa
Knerka kak Omosiorudeckasl CicteMa

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IUHHILA >KUBOTO. VICTOPHUS OTKPBITHS
kinetkd. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
HIneiinen, P. Bupxo). OCHOBHBIE MOJI0XKEHUS COBPEMEHHON KJIETOYHOU TEOPHUH.
MeToabl MOJIEKYJIIPHOM M KJIETOYHON OHMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOe

eHTpUu(yrupoBaHue, KyJIbTHBUPOBAHUE KIIETOK

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPO3JIEMEHTHI. Bona u
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€€ poJb KaK pacTBOPHUTEINS, PEarcHTa, y4acTHE€ B CTPYKTYPUPOBAaHHUM KIIETKH,
Terioperynsauud. MuHepaabHble BEIIEeCTBA KIETKH, WX OHOJOTHYecKas pOJib.
Ponb KaTMOHOB M aHMOHOB B KIIETKE.

buonornveckue monumepsl. benku. AMHMHOKHCIOTHBIH COCTaB  OENKOB.
Crtpyktypbl OenkoBoi Mousekysbl. IlepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BrTopuuHas, TpeTHyHas, 4YeTBEPTUUHAs CTPYKTypsl. [leHaTypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBoabl. MoHocaxapuIpl, AMCAXapUbl, OJUIOCaXapuabl M IOJIHCAXapUbl.
OO0muit mnaH cTpoeHuss W (PU3UKO-XMMHUYECKHE CBOICTBA  yrJeBOJIOB.
buonoruueckue GyHKIUU YIIIEeBOAOB.

Jlumuasl. T'unpodunbHo-runpodoOHbie cBolicTBa. Knaccudukanus munumos.
Tpurnuuepunsl, ¢Gochomunuasl, BOCKH, CTEpOHAbL. buonormueckue (yHKIUA
munuaoB. O0mire cBoicTBa OMONIOrMYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTD
K CAMO3aMBbIKaHUIO, OJTYIIPOHULAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipunnun kommiemenTapuoctu. [Ipasmno Yapradda. Ctpykrypa
JIHK — nBoitHas criupans. MecTtoHaxoxaeHue u ouonorudeckue ¢pynkiuu JJHK.
Bunel PHK. @yukunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonoruueckue pynkuun AT®. BoccTaHoBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kierke. CekBenuponanue JJHK.

CtpykTypHast Ouosiorusi: OMOXUMHUYECKHE U OWO(DU3UYECKHE WCCIICIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tumbr  kimeTok: dykapuoTWyeckas H  HpokapuoTmueckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mpokapuoTuueckoil kieTku. Kierounas cteHka OakTepuil M apxeil.
OcobeHHOCTH CTpOeHusi TeTepoTpodHOl M aBTOTPO(HON MPOKAPHUOTHUECKHX
KJIETOK. MeCTO U poJib MPOKAPUOT B OMOIIEHO3aX.

Crpoenre n (pyHKIIMOHMpPOBAHWE DYKAPHOTHUECKOW KieTkd. Ilma3marmdeckas
MeMmOpaHa (rutazmanemMma). CTpyKTypa Iula3MaTH4eckoil MmeMOpansl. TpaHcnopt
BEIIECTB uepe3 IUIa3MaTHYeCKyr0 MeMOpaHy: maccuBHBIA  (nuddysus,
oOneruénHass nud@y3us), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIM AKTHUBHBIN
tpancropt). [lomynponumaemocts MemOpanbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHJOUMTO3: MUHOIMUTO3, (aronuro3. DK301uTo3. KierouHas cTeHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKU PACTEHUM, TPHOOB.

Hurommazma. Iluto3ons. Ilutockener. JIBukeHwe uuTomiaa3mel. OpraHoubl
kineTku. OpHOMEeMOpaHHBIE OpPraHOWABI KIETKH: OJHJIOIIIa3MaThdecKas CeTb

(OIIC), anmapar 'onbmku, JTU30COMBI, UX CTpoeHHE U (yHKIMU. B3auMocBs3b
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24

OJTHOMEMOpaHHbBIX OPraHouA0B KJIEeTKH. CTpOEHHE TpaHyJIIPHOIO PETUKYIyMa.
Cunte3 pactBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
(arpaHynspHBIA) SHIOIUIA3MATHYECKUN peTHKyIyM. CekpeTopHas (yHKIHS
annapata ['onpmxu. TpaHcmopT BewiecTB B KieTKe. Bakyonu pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPHH, IUTACTUBL.

Crpoenre n (pyHKIMHM MUTOXOHApPUN M miactuj. llepBuUuHBIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOILIACTBHI, JISMKOIUIACTHI BBICIIMX PACTEHUH.

HememOpannble opranougsl kietku CrtpoeHne M (QYHKIUM HeMeMOpaHHBIX
OpPraHoMJIOB KJIETKH. Pubocombl. MukpoduiaaMeHTbl. MplieyHble  KIETKU.
MuxkpotpyOouku. Knerounslii nenrp. CTpoeHHE U [BHXKEHHE >KTYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3MbL. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE U
¢bynkuuu. SnepHbiii OenKOBBIH MaTpuKc. lIpocTpaHCTBEHHOE pPACHOIOKEHHE
XpOMOCOM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT

(pacTUTENbHOM, )KUBOTHOM, TPUOHOIT)

AccuMWISIIMSL U JTUCCUMMIISLIUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepOTPOHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mporeccax. OJHepreTudeckoe obOecriedeHne KieTtku: mpeBpamenne ATD B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIM XapakTep peakluuidl KIETOUYHOTO
MeTtabonu3ma. DepMeHThI, UX CTPOECHHE, CBOMCTBA M MEXaHU3M JIEHCTBHSL.
Kodepmentsl. Otianuuns (pepMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTAaTUBHBIX
peaxiuii oT pa3UuYHbIX (PaKTOPOB.

[lepBuuHbIl CcHHTE3 OpraHvYecKux BewecTB B Kierke. dorocunres. Ponb
XJIOporiacToB B mporecce (orocuHTeza. CBeroBas u TeMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHue pa3nuyuHbIX (aKTOpPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue HOTOCUHTE3A.

XemocuHTes. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHUIHUPYIOLIHE
OakTepuu, >Kene300aKTepuu, cepoOaKTEpPHH, BOJAOPOJHBIC OakTepuu. 3HAUEHUE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Bumel Oposkenus. [IpomykTel OpokeHUs H UX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpraHW3MbI. DTambl dHepreTudeckoro oomena. IloaroroBuTenbHBIN

artai. ['nmukonus — 6eCKI/ICJ'IOpOIlHOe paciCtiyICHUEC I'TTFOKO3bI.
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buonornueckoe oOkuCI€HUE, WIM KIETOYHOE JblxaHue. Poinb MUTOXOHIpUU B
rporieccax OHMOJIOTHYECKOT O OKHCJIEHUS. [ukanueckue peaKIuu.
OxucnurensHoe (ochopunupoBanue. [IpeumymiecTBa a3poOHOro mMyTH OOMEHA

BEIIECTB Mepe1 aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO OOMEHa

2.5

Peakium MaTpu4HOrOo CHHTE3a. I[IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIUIX
MaTpUYHOTO cUHTe3a. Peanuzanus HacneacTBeHHo nnpopmanuu. ['enernyeckuit
KoJ, ero cBoWctBa. TpaHckpunuusi — marpuunblii cuHte3 PHK. IlpuHuumns
TPAHCKPHIILIUU: KOMIUIEMEHTAPHOCTh, aHTHIIAPAJUIEIBHOCTh, ACHMMETPUYHOCTD.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B OmocunTtese Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucioT. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranu3anys reHoMa y IPOKapuoT U SYKapHoT. Perynsuus akTUBHOCTH T€HOB Y
npokapuot. ['mmoreza onepona (®. XKakoo6, XK. Mano). Perymsimus oOMeHHBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupycbl — HekneTouHble (OpMBI KU3HH U OONMUratHeie napasuThl. CTpoeHue
MPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(haros.

Bupychbie 3a0oneBaHusi uenoBeka, >KMBOTHBIX, pacteHuil. CIIU]J], COVID-19,

COIIMAJIbBHBIC U MCIUITMHCKHUC HpO6J’I€MLI

2.6

3.1

Knerounsnii mmkn, ero mepuonbl U perymsiusa. HWurepdaza u  MUTO3.
OcobeHHoCTH MpoLEeccoB, NpoTekaommx B uMHTepdasze. [loaroroBka KieTku K
nenenuto. IlpecuHrernueckuit  (HOCTMUTOTHYECKHH), CHHTETUYECKUH U
MTOCTCUHTETUYECKUM (TPEMUTOTHYECKHI) IEpUOAbI HHTEP(A3HI.

Marpuunsiii cunte3 JIHK — permukanusa. Ilpumanunsr perumkanuu  JHK:
KOMILUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHUHTE3, AHTUIIAPAUIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TemoMepaza. XPOMOCOMHBIM HAOOp KIETKH — KapuoOTWIl. JIUMJIOWIHBIA U
rarionIHbI - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenune xietkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIIUE B HUX ITPOLECCHI.
Tuner muto3a. KapnoknHe3 M IHUTOKHMHE3. bHojormyeckoe 3Ha4€HHE MHUTO3a.
Perynsauus MmutoTHueckoro nukia kiaetku. [Iporpammupyemas kierouHast rudenb
— aromTo3.

(DYHKLII/IOHaJ'H)HaSI TCHOMHKA
OpFaHHSM Kak OMOJIOTHYecKas CHCTEMaA

O,I[HOKJ'ICTO‘-IHBIC, KOJIOHHAJIBHBIC, MHOTI'OKJICTOYHBIC OpTraHNU3MBbI n
MHOT'OTKAaHCBBIC OPraHU3MBbI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIIOYash BEreTaTUBHOE) |




© MAQOY I'mmua3us Ne 86. PaGouasi mporpamMma y4eGHOro nmpeamera
«bnonorusi_yriy0/jeHHbiii yposenb_ 10-11 kiaaccbny

nojoBoe. Buapl  OGecrnonoro  pasMHOXKEHHUS:  [MOYKOBaHHE, CIOPYJIALMS,
(bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pazmuoxenue. [lonoBbie kneTku, unu rameTsl. Meio3. Ctaguu meiosa.
IToBenenue xpomocoM B Menio3e. Kpoccunrosep. buosnornueckuii cMbIca Meo3a
U TI0JIOBOTO ITpouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM LIUKJIE OPTaHU3MOB.
[IpenszaponpiieBoe paszButhe. l'ameroreHes y >KMBOTHBIX. [I0JOBBIE JKene3sl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenne mONOBBIX KiIETOK. OIIOJ0TBOpEHHE U SMOpPHOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.
WNnnuBunyanbHOe pa3BUTHE OpraHu3moB (oHToreHe3). Craauu sMOpHOreHesa
KHMBOTHBIX (Ha mpumepe JsrymkH). [Ipobnenue. Tunsl apodnenus. OcobeHHOCTH
IpoOJieHUsT MJICKONMHUTAIOMIMX. 3apObIIIEBbIE JHUCTKH (TacTpyssius). 3akiaiaka
OpraHoB M TKaHEH M3 3apOAbIIIEBbIX JHUCTKOB. B3anMHOe BIMsHME wYacTel
pa3BHBAOLIErOCs 3apofbliia (3MOpUOHAIbHAs WHAYKIMA). 3akjiajgka IJ1aHa
CTPOEHUSI >KHBOTHOTO KaK pe3yJbTaT HEpapXU4ECKUX B3aMMOJACUCTBUI TI'€HOB.
Biusnue Ha SMOpPHOHAIBHOE pa3BUTHE PA3UYHBIX (PAKTOPOB OKPYKAFOIICH
cpenpbl.

Poct u pazButue xuBoTHBIX. [locTaMOproHanbHbI epuoa. [lpsmoe u Hempsimoe
pazButue. Pa3Butne ¢ meramopdo3oM y OECIO3BOHOYHBIX M TIO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYEHUE NPSAMOIO MU HENPSMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoge. Tumbl pocta XKUBOTHbIX. (DaKTOpBI peryasnun
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHOHAIBHOTO pPa3BUTHUS Y
KUBOTHBIX U 4esioBeKa. [lepnosibl oHTOreHe3a yenoBeKa.

PasMHoOxeHMe M paszButue pacTeHuid. I'ameroputr u cnopopur. Meiio3 B
KU3HEHHOM IMKJIe pacTteHuid. OOpa3zoBaHue cmop B Impolrecce Meifo3a.
I'amerorenes y pacrenuil. OTIUIOAOTBOpEHHE U PAa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J{BOIfHOE OIIOJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue 1

Pa3BUTHEC CEMCHU. MexaHHu3MBbI peryjidannuu OHTOTICHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX

32

Ucropust craHOBiEeHHS W pa3BUTUS TEHETUKHM Kak Hayku. OCHOBHBIE
FEHETUYECKHUE TIOHATUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIBHbIE
IEHbl, AJTEPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIN M PELUECCUBHBIA NPHU3HAK,
TOMO3UTOTa, TETEPO3UTr0Ta, YHCTasl JIMHUS, THOPUIbBI, TEHOTHI, (EHOTHII.
OCHOBHBIE ~ METOJbl  TE€HETUKH: THUOPHIOIOTHYSCKUN,  ITUTOJIOTHUECKHH,

MOJICKYHSIpHO-FCHCTI/I‘-ICCKI/Iﬁ

33

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpu0oB mepBoro rmnokojeHus. llpaBuio goMuHupoBaHus. Bropoill 3akoH
Menzaenss — 3aKkoH paculelUieHusi MNpu3HakoB. LluTonoruueckue OCHOBBI

MOHOFI/I6pI/I)IHOFO CKpCIIMBaHMs. I'mmoTe3a 9MCTOTHI TaMET.
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3.4

AHanuzupyroiiee ckpemBaHue. IIpomMexyTOUHBIA XapakTep HacIeI0BAHUS.
Pacmennenue npu3HakoB MpU HETIOJTHOM JIOMUHUPOBAHHH.

JurnbpuaHoe ckpemuBanue. Tpetuil 3akoH MeHJens — 3aKOH HE3aBHCHMOI'O
Hacjae[OBaHUS  NpU3HaKoB.  LluTomornueckue  OCHOBBI  JUTHOPUIHOTO
CKpEITUBaHUS.

CueruieHHoe HacienoBaHue mpu3HakoB. PaGoter T. Moprana. CrernneHHoe
HacJeJ0BaHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpHUsI HACIIEICTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIN MEXaHU3M OIpeaeTeHUs] Moja. AyTOCOMBbI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M TeTeporamMeTHbIN moji. ['eHeTudeckas
CTPYKTYpa TOJIOBBIX XpomocoM. HacnemoBanue mNpuU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

I'enotnnm kak 1menoctHas cuctema. [lmeldoTporus — MHOXKECTBEHHOE JCHCTBHE
reHa. MHOXXECTBEHHBIH ajuienu3M. BsauMoneicTBue HealIeIbHBIX I'€HOB.

KommnemenrapHocts. Onucras. [lonumepus

BzaumoneiicTBue reHoTuna u cpensl npu GopmupoBanun GpeHotuna. I3sMeHYnBOCTb
IIPU3HAKOB. KauecTBEHHBIE M KOJIMYECTBEHHBIE NPHU3HAKU. BUAbl M3MEHUMBOCTH:
HEHACJIeICTBEHHAs U HACJIE/ICTBEHHASL.

MomudukanonHas ~ u3MeHuuMBocTb.  Pomb  cpempl B (OpMHPOBaHHUU
MoAM(UKAMOHHON n3MeHYnBoCcTH. HopMa peakumy npu3Haka. BapuarmoHHbIH psg
u BapuanmonHas kpuBas (B. HWoranncen). CpoiicTBa MOAM(PHUKAIIMOHHON
U3MEHYHUBOCTH.

I'enotunnyeckas n3mMeHUNBOCTh. CBOMCTBA TEHOTUIIMYECKON M3MEHUMBOCTH. Bupl
TeHOTUINMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTal[MOHHASI.

KomOunatuBHasi u3MEHUMBOCTh. MeHo3 ©  TMOJNIOBOM TIpOIlecC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. Poslb KOMOMHATHUBHONW W3MEHUMBOCTU B CO3/IaHUU
TeHETUUECKOro pa3HoOOpasus B IpeJiesiax 0HOro BU/a.

MyranmoHHas U3MEHYMBOCTb. BUIbl MyTaluii: T€eHHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHAYLMPOBaHHbIE MyTalMU. SlJepHbIE M IUTOIUIa3MaTUYECKUE
Myrarmu. CoMaTH4ecKue U NoJI0Bble MyTanuu. [ [pruurHbl BOSHUKHOBEHNS MyTallUi.
MyrareHpl M UX BIMSHHUE HA OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIZIOB B HaclieacTBeHHOU n3MenurnBocty (H.U.

BagsuioB). BHesimepHaast H”3MEHUNBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuorun 4enoBeka. MexayHapoaHas mporpamMma HCCIEAOBAHUS TI'e€HOMa
yenoBeka. MeToasl  M3Y4eHMsT TEHETHKM  4eJOBEKa: TIEHEaJlorMYecKHi,
OJM3HEIIOBBIH, LUTOTEHETUYECKUH, HOIYJIALIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKHIH. CoBpemeHHOe orpezeneHue reHOTHUNa:

IMOJITHOTCHOMHOE€ CCKBCHUPOBAHUEC, TCHOTUIIMPOBAHUEC, B TOM YUCIIC C ITOMOIIBLIO
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[11P-anamu3a.  HacnmencrBeHHele  3a0oieBaHHMS  4eloBeKa. [ C€HHBIE U
XPOMOCOMHBIE 0ose3Hu YeJI0BEKA. bonesnu c HACJIEACTBEHHON
MPEIPacoI0KEHHOCThIO. 3HAYCHUE MEAUIIMHCKON T€HETUKHU B MPEAOTBpAllleHUN

1 JICUEHHH I'eHEeTUYCCKHX 3a00seBanuii yeoBeka. CTBOJIOBBIE KIIETKU

3.6

JloMecTukaius U ceNeKus. 3apoxkaeHre CeJIeKIMU U jomecTukaimu. Yuenue H..
BaBuioBa o 1eHTpax MPOUCXOXKACHUS W MHOT0o0Opasusi KyJbTYPHBIX pPACTEHUIA.
Ponb cenexkimu B co3maHuM COpTOB pacTeHU U MOpOoJ XKHUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B HacjencTBeHHOW u3MeHunBoctd H.U.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Meroapl ceNeKIMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MacCoBBIA U
WHIUBUYIbHBIH. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
MPOU3BOJUTENICH MO TOTOMCTBY. OTOOp MO TEHOTHITY C TOMOIIBIO OICHKH
(eHoTHIa MOTOMCTBA M OTOOP 10 TEHOTHUITY ¢ moMonIbio ananmmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/]l CEJIEKIIMOHHOM paboThl. PannannoHHbIit u
XUMHUYECKU MyTareHe3 Kak HCTOYHHK MYyTaluid Yy KyJIbTYpHBIX (QopM
opranu3moB. Hcronp3oBaHWE€ TEHOMHOTO PEIAKTUPOBAHUS HM  METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[onmyuenne mnomumonnoB. BuytpuBmmoBas rubpuausaims. biuskopoacTBeHHOE
CKpelllMBaHue, Wid UHOpuAMHT. HepoicTBeHHOE CKpelMBaHUE, WM AyTOPHIIMHT.
I'ereposuc u ero mpuumnbl. Mcnonb3oBaHue rerepos3uca B cenekimu. OtnanéHHas
rubpuansanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus

CCIICKIIMH paCTeHI/Iﬁ H XKMBOTHBIX

3.7

4.1

OOBEKTHI, NCNOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPIaHU3MBl, HUX  XapaKTepUCTHKA. TpaJulOHHAs  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJydyeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOJIOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMHUHOKHMCIOT M BUTaMHMHOB.  VcKyccTBEHHOE
OIJIOJOTBOPEHHE. PEKOHCTPYKLMS SIMLIEKIETOK W KIOHUPOBAHHWE >KUBOTHBIX.
Mertoa TpaHCIUIaHTalUHU SAEP KIIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpyupoBaHue pexomMOuHaHTHRIX JIHK. JlocTmkeHus W NepCreKTUBBI
XpPOMOCOMHOW M TEHHOM WH)XeHepuu. MeaunuHCcKue OHOTEXHOJIOTHH.

Hcnonp30BaHne CTBOJIOBBIX KIIETOK
Cucrema 1 MHOrooOpa3ue OpraHu4eckoro Mupa

buonoruueckoe = pazHooOpasue  opranuzmoB.  CoBpeMeHHass  cucTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukamuu opraHu3mMoB. OCHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB.
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OcoOeHHOCTH CTPOEHHS W KHU3HEACATEILHOCTH OJHOKJIETOYHBIX OpPTraHH3MOB.
bakrepun, apxeu, OZHOKIETOUHBIC T'PUOBI, OJHOKIETOYHBIC BOJOPOCIH, APYTUe
IIPOTUCTHI. KononnanpHbie OpraHHu3MBlI. ILBI/I)KCHI/IG OOHOKJICTOYHBIX OPraHU3MOB!
amMEOOUAHOE, KIYTUKOBOE, PECHUYHOE. 3allUTa y OJHOKJIETOYHBIX OPIaHHU3MOB.

Pa3I[pa)KI/IMOCTB Y OAHOKJIECTOYHBIX OPraHU3MOB. Taxcucer

4.2

MHoroxkJieTouHble pacTeHus. B3auMoCBs3b YaCTEl MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTIOKJIETOYHOIO opranu3ma. OpraHuszm
Kak enuHoe uenoe. TkaHum pacteHuid. TUIBl  PacTUTENIBHBIX  TKAHEH:
oOpa3oBarenpHasi, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MeXaHHUYECKas.

OcoGenHoctu cTpoeHus, PyHKIUN U pacloiOKEeHUs TKaHEH B OpraHax pacTeHH

4.3

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHUl. @YHKIUU OPraHOB U CHUCTEM
opranoB. Kapkac pacrenuil. /[BM>keHHe MHOTOKJIETOUYHBIX PACTEHHUI: TPOIIU3MBI U
Hactuu. IlornomieHne BOABI, YIVIEKUCIOrO ra3a M MUHEPAIBHBIX BEILECTB
pacrenusimu. Jlpixanue pacrenuil. Auddysus ra3oB uepes3 MoBEPXHOCTh KIICTKH.
TpancnoptHbele cucTeMbl pacTeHuil. Beinenenue y pacrenuid. 3ammra y
MHOTOKJIETOYHbIX pacTreHui. Kyrukyna. CpencrtBa NMacCUBHOM M XMMHYECKOH
3amuThl. DUTOHIUABI.

PasgpaxxuMocTe M peryisinus y OpraHu3mMoB. PasgpaknmMocTe M peryisiuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocTtoBrie BE€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOUYHBIE  JKMBOTHBIC. B3amMOCBA3h,  YacTeil  MHOTOKJIETOYHOTO
opranu3ma. TKaHU, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe nenoe. ['omeocrtas. TkaHU KUBOTHBIX U 4Ye€lIOBEKa. THUIIbI
JKUBOTHBIX TKaHEH: SMUTENHAIbHAs, COCIWHUTEIbHAs, MBIIICUHAs, HEpBHAs.
OcobenHoctu cTpoeHHs, (QYHKIIMA U PACHOJIOKEHUST TKaHEWM B opraHax

JKHMBOTHBIX U YCJIOBCKa

4.6

OpraHbl U CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Tena opraHu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil U BHyTpeHHUM ckeneT. CTpoeHHE M THUMbI COCAMHEHUS
KOCTEM.

I[BI/I)KGHI/IC MHOTI'OKJICTOYHBIX JKHWBOTHBIX. HI/ITaHI/Ie JKUBOTHBIX. HI/ITaHI/Ie
MO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kxuBOTHBIX. KoxkHoe apixanue. JXKabepHoe u
JIETOYHOE JIBIXaHHE.

HBIX&HI/Ie IIO3BOHOYHBIX J»XWBOTHBIX. 3BOJ’II—OHI/IOHH06 yCJ'IO}KHeHI/Ie CTpO@HI/ISI
JETKMUX TTO3BOHOYHEIX >XKUBOTHEIX. HBIX&T@J'IBH&S[ CUCTCMa 4YCJIOBCKA. MeXﬂHI/I?;M
BEHTWJIALIMM JIETKUX Yy NTUL W MIEKONUTAIOUMX. TpaHCHOPT BELIECTB Yy
opranu3moB. TpaHcHoOpT BeUIeCTB Yy *XUBOTHbIX. KpoBeHOCHass cuctema u eé

opranel. KpoBeHOCHas  cucremMa  IO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
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KpOBOOOpalieHusl. OBOMIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMbI MO3BOHOYHBIX JKUBOTHBIX. BbleneHue y opraHu3zMoB. Brienenue y
KUBOTHBIX. COKpaTUTENbHBIC Bakyosid. OpraHsl BeiieneHus. CBs3b MOJIOCTH Tela
C KPOBEHOCHOM W BBIJICIUTEIbHON CUCTEMaMH. BbllieieHHe y MO3BOHOYHBIX
KUBOTHBIX. 3allldTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpoBBI U uX
MIPOU3BO/IHBIE.

PaznpaxkxuMoCTh U peryisnust y opranu3MoB. Pa3apakuMoCTh Y OJHOKIETOYHBIX
opranu3moB. Takcuchl. Pa3apakuMOCTh W PEryJslus y MHOTOKICTOYHBIX
pactenuii. PocToBble BelecTBa U UX 3HAYCHHUE.

HepBhas cucrema u pediiextopHas peryisius Y MHOTOKJIETOUHBIX KMBOTHBIX.
HepBHas cuctema u e€ oTenbl. DBONIOIMOHHOE YCIOXKHEHHE CTPOCHHSI HEPBHOM
CUCTEMBI y )KUBOTHBIX.

Pa3pabotka anroputmMoB u mporpamm i 3PQPEKTUBHON (PYHKIMOHAIBHON
aHHOTAIUU T€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, MeTaboI0MOB

MHKPOOPraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA U €T0 3JOPOBLE

5.1

Opranbl 1 CUCTEMBI OPraHOB yesoBeka. OTenbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. ['ymopanbHast peryiasuuss ¥ SHIOKPHUHHAs CHUCT€Ma >KUBOTHBIX M
yesioBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. /IeficTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M JHIOKpPUHHOW cucTeM. [ mmoramamo-runodusapHas

cuctema. Pednekc u pednexkropHas ayra. besycioBHbie U yClIOBHBIE pedIeKCh

5.2

3ammrTa opranusma oT OosiesHed. MiMmyHHasi cucteMa udenoBeka. KiieTouHblii U
TYMOpaJIbHBIH MMMYHHMTET. BpoXXa€HHBINA, NpHOOpeTEHHBIN crennduyeckuit
umMmMyHuTeT. Teopuss  KJIOHaJIbHO-CeleKTUBHOro uMMmyHutera (IL.Dpnux,
®.M.bepaer, C.Toneraa). BocnamutenbHble OTBETHI OpraHu3sMoB. Poib

BPOXJIEHHOTO UIMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN

53

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynsuus

54

5.5

5.6

Jbixanue yenoseka. {ud¢ys3us razoB uepe3 MOBEPXHOCTb KIETKHU. JlpIxaTenbHas
cucreMa 4YeloBeKa. JlpIxareinbHas  IMOBEPXHOCTb. Perymsmus  abIxaHus.
JIpIxaTeabHbIe 00BEMBI

[InmeBapurensbHas cucrema denoBeka. OTHenbl NUIIEBAPUTENIBHOTO TPAKTA.
[InmeBapuTenpHble  Kene3bl.  BHYTpUIIONIOCTHOE UM BHYTPHUKIIETOYHOE
MUIEBAPEHUE

ITokpoBel M wux mnpousBoiaHble. Opranbl BblaeneHus. Ilouku. Crtpoenue u

¢byHkuoHupoBanue HeppoHa. OunbTpanus, cekperys 1 00paTHOE BcachbIBaHHUE
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KaK MEXaHU3MbI pabOThl OpraHoB BblAeneHus. OOpazoBaHuEe MOYH Y YETIOBEKa

I[BI/I)KCHI/IC YyelloBeKa: MblieuHas cucteMa. CKeJIeTHBIC MbIIIObI U HUX pa60Ta.

> CrpoeHue u TUIbI COEAMHEHUS KOCTEN
6 Teopus sBomtounu. Pazsutue xu3Hu Ha 3emie
OpomonronHass  teopuss Y.  JlapBuna. Ilpeamnocbuiku — BO3HUKHOBEHHMS
napBuHu3Ma. JKu3Hp 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.
JBrkymue cuiiel 3Botouuu BUaoB 1o Y. JlapBuHY (BbICOKash MHTEHCUBHOCTH
6.1 pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
' CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).
Odopmnenne cunrernyeckoit teopun 3poitoruu (CTD). HeittpanbHas Teopus
sBomtorn. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrHus. 3HaYCHHUE BOIOIMOHHON
Teopuu B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa
[Monmynsauus kak sJeMEHTapHas eauHuIa HBOMIONUU. COBPEMEHHBIE METOJIbI
OLICHKM T€HETHYECKOTO pPa3HoOoOpa3usi U CTPYKTYpbl Homynsauuid. M3meHeHue
reHooHa MOMYJSIIMK KakK JJIEMEHTapHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHetudeckoro pasHoBecus k. Xapau, B. Baitnoepra.
DOneMeHTapHbIe (GaKTOpPHl (JABWOKYIIME CHIIBI) OSBOJIONUU. MyTalmOHHBIN
npouecc. KomOunatuBHasi u3MeHYuBOCTh. Jlpeiid reHoB — chydaiiHbIe
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuieliell B momymsauusax. Oddekt
OCHOBATEIIA. Murpanuu. N3omsanus HOIYJIALAN: reorpaduueckas
(mpocTpaHcTBeHHas ), Orogoruyeckast (penpoyKTUBHas ).
EcrecTBeHHblii 0oTOOp — HampaBistomMid  ¢axtop 3IBomtoruH.  DopMel
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUH, CTAaOMIM3UPYIOIMH, pa3pbIBAOIINN
(nu3pyntuBHbIi). [TonoBoit oT60p.
6.2 [TpucrocoOACHHOCTh ~ OPraHW3MOB ~ KaK  pe3y/ibTaT  MHKPOIBOJIOIUH.

BosHukHOBEHHE  TPUCIIOCOONIEHMN y  OpraHu3MoB.  Apomopdo3bl U
uanoanantanuu. [Ipumepsl mpucnocoOneHuit y opranu3mMoB. OTHOCUTETHHOCTh
MPHUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurtepum u cTpykrypa. BupooOpa3oBaHue Kak pe3yibTar
MUKpO3BOJIONUHU. M3omsus — kimodeBod ¢akrtop BumooOpasoBanus. I[lytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUYECKOe (reorpaduueckoe),
CUMIIAaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOWIU3AIIHS,
rudpuamzans). JmuTenbHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOTOTUYECKOTO Pa3HOO0pasusl.

Ponp 3BoNOLIMOHHON OMONOTHH B Pa3pa0OTKe HAYYHBIX METOJIOB COXpaHEHHS
OmopazHooOpazusi. MUKPOIBOIIONMSA W KOJIBOJIOIMS TApPa3UTOB U HMX XO35EB.

Mexanu3mbl pOpMHUPOBAHUS YCTOMUYUBOCTH K AaHTUOMOTHKAM U CIIOCOOBI O0PHObI
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C Hel

6.3

6.4

Metoapl HM3ydeHUs: MakpodBOJOLWH. [laneoHTOIOrHUECKuE METOJbl M3Y4YEHUS
sBomonnu. [lepexoausie GopMbl 1 HUITIOTEHETHYECKUE PSI/IBI OPTaHH3MOB.
Bbuoreorpaduyeckue metopl u3yueHust Botonun. CpaBHeHUE (IOPHI U GayHbI
MaTEpUKOB M OCTPOBOB. bruoreorpaduyeckue obractu 3emin. Buab-osHIeMuKy u
PEIIHMKTBI.

DOMOpPHOJIOTHYECKHE W  CPAaBHUTEIBHO-MOP(OIOTHYECKHE METOAbl H3y4ECHUS
HBOJIONMH. [ eHeTHYecKne MEXaHU3MBbl SBOJIIOLMM OHTOTEHe3a M TOSBJICHUS
HBOJIIOIMOHHBIX ~ HOBHIECTB. ['OMOJOrMYHBIE W  AHAJOTHYHBIE  OPTaHBI.
PynumenTapable  opraHsl M aTaBU3MBL.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHYECKHE W  MaTeMaTHYeCKHEe  METOJIbl  HM3y4YEHHUS  SBOJIOIHU.
I'omonoruunsie rersl. COBpeMEHHBIE METOABI MOCTPOCHUS (PUIOTCHETHYECKUX
JICPEBBEB.

XpOMOCOMHBIE MYTallUU U 3BOJIIOLSI TEHOMOB.

OOme 3akoHOMEpHOCTH (IpaBuia) 3BosoLMU. HeoOpaTUMOCTh 3BOJIIOLIUU.

AnanTtuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOJIIOLUN

Hayunble rumnore3bl MNpPOUCXOXKICHMsS JKU3HM Ha 3emie. AOHOreHes H
naHcnepmus. JloHay4Hble MPEeICTaBICHUS O 3aPOKICHUM KU3HU (KPEallIOHU3M).
['unore3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONpPOBEP’KEHUE OIbITaMU
®. Pemu, JI. Cpnamwrannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HH U
acTpOOHOJIOTHS.

OcHoBHBIE 3Tallbl HEOpraHUYecKoM sBoitonuu. [lmaHerapHas (reosornyeckas)
IBOJIIOLIMS. XHMHYecKass »5BOJIOLUSA. AOHMOTeHHBI CHHTE3 OpraHMYecKHUX
BemiecTB n3 Heopranuuyeckux. Omeir C. Mumnepa u I'. FOpu. OOpa3oBanue
nosimMepoB U3 MoHoMepoB. KoanepBatnas runotesa A.M. Omapuna, runoresa
nepBuuHoro OynboHa JIk. XonpaeitHa, reHetuueckas runore3a [. Mémnepa.
Pu6osumel (T. Yek) u runotesa «mupa PHK» V. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Hctopusa 3emmn u meroasl e€ usydeHus. Vckomaemble OpraHMYeCKHE OCTAaTKH.
I'eoxpononorust u e€ Meronpl. OTHOCUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil somtonuu. [losiBieHne M 3BONIOIUS NEPBBIX
KJICTOK. OBONIONMA MeTabonu3Ma. BO3HUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOr MepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOTeHe3). DBOJIOIHMOHHOE IPOUCXOXKICHHE
BUpycoB. IIpoucxokIeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HukKHOBeHUE

OCHOBHBIX I'pYIIIT MHOT'OKJIETOYHBIX OPraHU3MOB.
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6.5

OcHOBHBIE J3Tambl ABOJIONUUA BBICHIUX pacTeHuid. OCHOBHBIE apoMOpPGO3bI
pacrenuii. Bpixon pactenuid Ha cymry. [losiBlieHHME CHOpPOBBIX pACTEHUN U
3aBoeBaHne umu cymu. CemeHHble pacreHus. lIpoucxoxkieHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Talbl 3BOMIOLMU KUBOTHOrO Mupa. OcHOBHbIE apoMop(oO3bl
KUBOTHBIX. Benickas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
tunoB. IlepBbie Xop10BbIE )KUBOTHBIE. JKU3HB B BOJIE. DBOJIOLHUS IO3BOHOYHBIX.
[Tpoucxoxaenue am¢pubmii 1 pentuauii. IIporcxoxaeHne MICKONUTAIOUINX U
ntun. [IpuHumn kmodyeBoro apomopdosa. OcBoeHHe O€CIO3BOHOYHBIMH U
II0O3BOHOYHBIMHU XKMBOTHBIMH CYILIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEpHOaM: apXei, MpoTepo30i, MaIeo30u,
Me3030i, KaiiHO30#. OOmas xapakTepuCTHKa KIMMaTa W TeOJOTHYECKUX
nporeccoB. [losiBieHne 1 pacBeT XapaKTEePHbIX OPraHU3MOB. YTe00pa3oBaHue:
€ro yCJIOBMsI U BIIMSHUE HA T'a30BbIi cocTaB aTMochepsbl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpHU3UCHl mpoiuioro. [lpuuussl u
CJIEICTBUSL MAaccOBBIX BbIMHpaHUN. COBPEMEHHBIN 3KOJIOTMYECKUN KPHU3UC, €ro

0COOECHHOCTH

Pazgenst m 3amaum  anTpomnosnoruu. Metonel antponosiorud. CTaHOBJIEHUE
MPEACTABICHUHN O MPOUCXOKACHUM UyeoBeKa. COBpEMEHHbIE HAYYHbIE TEOPUH.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHUCTEMATHYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHU:  CPAaBHUTEIBHO-
Mopdonoruueckue, AMOPHUOIIOTUYECKHE, (bu3H0I0r0-0MOXUMHIYECKHE,
noBefeH4Yeckrue. OTau4ms 4elloBeKa OT JKUBOTHBIX. [IpsIMOX0XKIeHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3zBUTHE TOJOBHOIO MO3Ta U BTOPOl CUTHAJIBHOM
CUCTEMBI.

JBuwkymme cuibl ((akTopbl) aHTPOINOreHe3a: OMOJOTHYecKHe, COLUATbHbBIC.
CooTHolleHrne ONOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOreHE3E.
OCHOBHBIE CTaIUM AaHTPOIOTeHEe3a. ABCTPAIONUTEKH — ABYHOTHE MPEIKH JIIOIEH.
UYenoBek  yMmenbldl, MEpBbIE  H3TOTOBIEHUS OpyAud  Tpyaa. Yenosek
OpSMOXOAALIMM M TepBbIM BbIXOA moaed 3a mpenensl Adpuxu. YenoBek
reiiienpOepreckuii — 00U MpeoK HeaHIepPTaNbCKOrO YelOBeKa M YelOBeKa
pasymHoro. YenoBek HeaHIEPTaIbCKUWA KaK BHJ JIFOJEH XOJOJHOrO KiMMara.
UYenoBek pasymMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMI YEJIOBEK, OCBOEHUE
KOHTHHEHTOB 32 mpenenamu AQpuku.

DOBOIIOLIMSL  COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIH OTOOp B MOMYJSAIMIX
yenoBeka. MyTalMoHHBIN mpouecc U nonuMopdusM. [lomynsiiroHHbBIE BOJHBL,
npeiid reHoB, Murpanus U «3h(EKT 0CHOBATENS» B MOIMYIISIUAX COBPEMEHHOTO

YCJIOBCKaA.
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UYenoseueckue pacel. Ilonstue o pace. bonbimme pacel: eBpomneongHas
(eBpasuiickasi), aBCTpaJO-HErpoWJHAs  (PKBATOpUAJbHAS),  MOHTOJOMIHAS
(asmaTcko-aMepuKaHCKasi). Bpemss U myTH pacceleHMsl 4YejoBeKa IO IUIaHETE.
EnunctBo  uyenoBeueckux pac. HayuHas  HECOCTOSTENBHOCTb — pacu3Ma.
[IpucnocoOaeHHOCTh 4YellOBEKa K pPa3HbIM YCIOBHSM OKpPYXKAloOIIeH Cpeabl.
Bnusinue reorpadguueckoit cpeapl U npeiia TeHOB Ha MOPQOJOTHUIO U

(bU3MONOTHIO YeIoBeKa

DKOCHUCTEMBI U MPUCYIIHUE UM 3aKOHOMEPHOCTU

7.1

7.2

Pa3nens! u 3agaun sxosioruu. CBsi3b IKOJIOTUH C IPYTUMH HayKaMHU.
Metoner skosorun. lloneBeie HaOMIOACHHUS. OKCHEPUMEHTHI B JKOJOTHU:
MpUPOAHbIE U JiabopaTopHble. MojenupoBaHUe B JKOJOTUHU. MOHUTOPHHT

OKpY>KaroIlen Cpe/bl: TOKAIbHbBIN, pErMOHAIBHBIN U TT00AJIbHBIHI

Okosorndyeckue (akTopbl U 3aKOHOMEpHOCTH ux JedcrBus. Knaccudukanums
9KOJIOTUYECKUX (aKTOpoB: alOumoTuyeckue, OUOTHYECKHE, aAHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHSI JKOJIOTWYecKux ¢akropos. IIpaBuio
munnmyma (K. Hlnpenrens, 0. JIu6ux). TonepaHTHOCTb. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropel. CBET Kak 3KOJOrHUecKuil (akrop. JlelicTBue pa3HBIX
Y4acCTKOB COJIHEYHOIO CIHEKTpa Ha OPraHu3Mbl. OKOJOTMYECKUE TIPYIMIIbI
pacTeHMH M JKMBOTHBIX II0 OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETa.
doTonepruoanusm.

Temnepatypa kak dkojorumdeckuil ¢akrop. JlelictBue Temmeparypbl Ha
opranusmsl. [ToMKuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BrnaxHocte kak skojorndeckuit ¢aktop. IIpucnocobnmenus pacteHMid K
Mo/i/Iep>kaHuio BogHOTrO Oananca. Krnaccudukaiuys pacTeHU MO OTHOIIEHUIO K
Bojie. [IpucnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYyILIHAs, IOYBEHHas,
ryOMHHAs  MOJNOYBEHHAs, BHYTPUOpPraHuW3MeHHas. DHU3UKO-XUMHUYECKHUE
OCOOCHHOCTH cpell oOuTaHus oOpraHu3moB. llpucrocoOieHus OpraHusMoB K
JKU3HM B PAa3HBIX CpPeNaXx.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHMA
AKU3HU.

XKuznennoie Gopmbl opranu3moB. [loHsiTHe o0 xu3HeHHON ¢opme. KU3HEHHBIE
(GopMBI pacTeHMI: JepeBbs, KyCTApHUKU, KYCTAaPHUYKH, MHOTOJICTHHE TPAaBBI,

OOHOJICTHUC TpPAaBbI. KuzneHnrle (I)OpMBI JKHBOTHBIX: l"I/I)Ip06I/IOHTBI, TCO6I/IOHTLI,
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7.3

a’poOnoHTHI. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HHU.

buotnueckue ¢akropbl. Buasl OMOTHUECKHUX B3aMMOJCHCTBHI: KOHKYpPEHIIMS,
XHUIIHAYECTBO, CUMOMO03 U ero ¢opmel. [lapa3utusm, kKoomeparusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUSA  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HaAYCHUE
OMOTHYECKMX B3aUMOJICHCTBUN Ui CYIIECTBOBAHUS OPraHU3MOB B Cpele

obutanus. [I[pUHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

DKOJIOTUYECKHE XapaKTePUCTUKU momyisinuu. llomymsmus kak Ouonoruueckas
cucrema. Poitb HEOTHOPOTHOCTH Cpelibl, (PU3MUECKUX O0aphepoB M OCOOSHHOCTEH
OuOoJI0TUM BUIIOB B (DOPMHPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPBI MOIMYJISIIHA.
OcHoBHbIE MOKa3aTeNld MOMYJALUU: YUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas M
MOJIOBAast  CTPYKTYpPa, POXKAAEMOCTh, TMPHPOCT, TEMI POCTa, CMEPTHOCTH,
MUTPAITHSL.

Dkojorudeckas CcTpykrypa mnonynasiuuu. OIleHKa YHCICHHOCTH TOMYJISIUH.
JluHamuka monynsauuud U e€ perynsuus. buoTudeckuii MoTEHIMAN MOMYJSALUU.
MogenupoBaHue TUHAMUKH TOMyisiuuu. KpuBble pocTta  YHCICHHOCTH
nomynsinui. KpuBble BBDKMBaHUS. Perynsiuss 4MCIEHHOCTH TOMYJISIHMA: POJIb
(GakTopoB, 3aBUCANIMX M HE 3aBUCAUIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
ctpareruu BunoB (r- u K-ctparerun).

[TonsiTne 00 SKoJOrMYeckod HuUIIe BuAa. Mecroooutanne. MHoOromepHas
Mozenb sKkonormyeckord Humm k.M. XarumHcona. PazMepsl 3KOIOrM4eckoin
nHumy. [loTeHnnanpHas v peaqn3oBaHHas HUIIIH.

Bun xak cucrema mnonynsuui. Apeanbl BUIOB. BuIBl M UX KU3HEHHBIE
CTpaTerMH.  3aKOHOMEPHOCTH  TIOBEACHWUS W  MHUTpaludid  KUBOTHBIX.

brnonornueckue nHBa3UH HYy>KCPOAHBIX BUI0B

7.4

CooOmiectBa opraHuzMoB. buoneHo3 u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuoOIleHO3e. DJKOcHCTeMa Kak OTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKIMOHANBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: IMPOIYLCHTHI,
KOHCYMEHTHI, peayleHTbl. Tpodudeckue ypoBHH. Tpoduyeckue memnu u ceTH.
Abuotnyeckue 6y0ku 3kocucteM. [TouBbl M mibl B 3kocucTeMax. Kpyrosopor
BELIECTB U ITOTOK SHEPTUU B DIKOCUCTEME.

OcHoBHBIE ITOKAa3aTeNM 3KocucTeMbl. bruoMacca M MpoayKius. DKOJIOTHYECKUE
MMpaMHJIbl YUCell, OMOMAaCChl U YJHEPTHH.

HanpaBieHnHble 3aKkOHOMEpHBIE CMEHBI COOOIIeCTB — cyKueccuu. [lepBuunblie u
BTOPUYHBIE CYKLIECCMM M MX IPUYMHBL. AHTpPOIOTE€HHBIE BO3ICHCTBUS Ha
cykueccuu. KnmmmakcHoe coobmiectBo. bruopasnoobpasue u mosHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[Ipupoanbie 3KocHUCTEMBI. AHTPONOTE€HHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMA.
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Arporeno3. Paznnuns Mex 1ty aHTpONOT€HHBIMH U IPUPOAHBIMU 3KOCHCTEMaMH.
VYpb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoakocucTeM. ['opoackas ¢iopa n
¢dayna. CuHaHTponu3anus ropoackoil ¢aynsl. buonoruueckoe u xo3siCTBEHHOE
3HAYEHUE arpo’3KOCUCTEM M YpOO3IKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJEHCTBHI OPraHU3MOB B 9KOCHCTEMaX.

[TepeHoc »HEpPruM M BEHIECTB MEXKIY CMEKHBIMU 3KOCHCTEMaMH. Y CTOHYMBOCTD
OpraHu3mMosB, HOHyJI?ILII/Iﬁ U O3KOCUCTEM B YCIOBUAX CCTCCTBCHHLIX U

AHTPOINOT€HHBIX BO3JCUCTBUI

7.5

buochepa — oOmemnanerapHas o0oiodyka 3eMiM, TA€ CYIIECTBYET WIIU
cymecTBoBasia ku3Hb. YueHue B.M. Bepnaackoro o Owochepe. ObGmactu
ouocdepsl u e€ cocra. JKuBoe BemecTBo 6uocdepsl U ero PyHKIUH.
3aKOHOMEPHOCTH CymIecTBOBaHUS Omnocdeprl. OcobeHHOCTH OMochepsl Kak
ro0anpHOW  dKOCHCTeMBI.  J/luHamudeckoe  paBHOBecMe B Oumocdepe.
KpyroBopoTbl BemecTB M OHOr€OXMMHYCCKUE IHKIBI (yriepojaa, a3ota).
PurmudHOCTS siBIIeHMI B Onocdepe.

3oHanpHOCTE Ouochepsl. [TonsTHe 0 Guome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOWHBIC JIeca, CMEIIAaHHBbIE W IIMPOKOJMCTBEHHBIC Ji€ca, CTENH, CaBaHHEI,
MyCTBIHU, TPOIMYECKHE JIeCca, BBICOKOTOpbsi. Kiumar, pacTHTENbHBIA U
KUBOTHBIA MHP OMOMOB CYIIIH.

Crpykrypa U (QYHKIHS KUBBIX CHUCTEM, OIICHKA WX PECYPCHOTO IOTCHIMAIA U

OonocdepHbIX QYHKITHI

7.6

DKOJIOTHUECKUE KPU3KCH U WX MpUUUHBI. BoznelicTBre uenoBeka Ha Ouocdepy.
3arpsi3sHEHUEe BO3NYIIHOU cpeabl. OxpaHa BO3Ayxa. 3arpsi3HEHHE BOJHOW CPEJIbI.
OxpaHna BoAHBIX pecypcoB. Paspymienne nousel. OXpaHa IOYBEHHBIX PECYPCOB.
W3MmeHeHne knumara.

AHTpOIIOT€HHOE BO3JICHCTBUE HAa PACTUTENbHBIM M JKUBOTHBIH Mup. OxpaHa
PacTUTEIBHOTO U KUBOTHOTO Mupa. OCHOBHBIE NMPHUHIMIIBI OXPAaHbl MPUPOJIBI.
Kpacubie knHuru. Ocobo oxpansemble mnpupogHbie Ttepputopun (OOIIT).
borannueckue caapl ¥ 300J10THYECKHUE MTAPKH.

OcCHOBHbIE TPHUHIMIBI YCTOMYMBOIO pA3BUTHUSI UEJIOBEYECTBA U IMPHUPOBI.
PanmonanbHOe  NMPHPOJOINONIB30BAaHHME U COXpaHEHHE  OMOJOTHYECKOTro

pazHooOpa3ust 3eMiau
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

TepemoB A.B. buosorus. buonornyeckue cucteMsl U nporecchl. 10 knacc:
y4eOHHK JJ1s1 00111€00pa30BaTe/IbHBIX OpraHu3auii ( yriayoJIeHHBIN YPOBEHbD )

METOJUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 296520261781276660661547455625433911011083524492
Bnageney Jenuwaosa Eneqa Cepreesna
OedcTevTened C 10.02.2026 no 10.02.2027
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