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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeamery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konnenuuu mnpenomaBaHus ydeOHoro mpenmera «buomorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueit mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uzydeHus (10—11
KJIACChI) SIBJSICTCS OJIHUM K3 KOMIIOHEHTOB MpeaMeTHOU obnactu «ECTecTBEHHO-
HayuyHble mpenMers». CormacHo monoxkeHusm OI'OC COO mnpodunpHbe
yueOHbIe TIPEeIMEThI, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennman  oOy4eHUsT Ha ypOBHE CpeaHero ooOimiero oOpa3oBaHus U
MPU3BaHbl OOECIECYUTH MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, CpeHUM TTPOoPeCCUOHATIBHBIM U BBICIIUM oOpazoBaHueM. B To ke Bpems
KOKIBIM HW3 JTHX Y4YeOHBIX TMPEAMETOB JOJDKEH OBITh OpPHEHTHpPOBAaH Ha
MPUOPUTETHOE pelIeHuEe 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcsi U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHMs, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIMHOW, SKOJIOTUEM, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHUE O
Hea W 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YpOBHE, onpeenseT 00s3aTenbHoe (MHBAPUAHTHOE) MIPEAMETHOE COIEPKaHUE, €T
CTPYKTYPUPOBAaHHME TIO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccam,
PEKOMEHYET MOCIEA0BATEIbHOCTh H3Y4YEHUs YYEOHOro marepuana ¢ y4EToM
MEXKIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBSI3€H, JOTUKU Y4EOHOro IpoIiiecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwatomuxcsi. B mporpamme 1o Ouosioruu
peaNn30BaH TMPUHIUIN MPEEMCTBEHHOCTH C HU3YYeHHEM OWOJIOTUM Ha YypPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaIllpaBJICHHOCTh HA MOCJIEAYIOIIee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCIIUTaHWE OEpeXKHOTO OTHOIICHUS K OKpYXKalomel NpupoaHou cpene. B
nporpaMMme 1Mo OHMOJIOTHU TakKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonorusiy B peanuzanuu  TpeboBanuii PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUsS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJIepKaHUS OUOJOTHUYECKOTO O0O0pa3oBaHMsS Ha
YpOBHE CpeAHEro 00I1Iero 0opa3zoBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHero oduiero oopasoBaHUs
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimpeHye U yriayOseHue 3HaHMM oOydaromMXcsi O JKMBOH NpUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTMH, IMOpPUOJIOTHHM U OUOJIOTUH Pa3BUTHA,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOT MU, IBOJIFOLIMOHHOTO YUYE€HHUS U YKOJIOTUH.

Nzyuenne yueOHOro mnpeamera «buomnorus» Ha yriyOJleHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K MOCIEIYIOMIEMY MOJIYYCHUIO
OMOJIOrMYecKoro  oOpa3oBaHMs B By3aX U OpraHM3alUsaX  CpEIHEro
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEpKaHUs COCTaBISIET CUCTEMA
OMOJOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS MOJy4aroT pa3Butue. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHME 3HaHMS O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME uYeJOBEKa, OOLIUX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS TPUKIIAHOTO U IOMCKOBOTO
XapakTepa, KOTOPblE MOXHO MCIOJIb30BATh KAK OPUEHTHUPHI JJI MOCIEAYIOLIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKMX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYEHHBIMH OOYYaAIOIIUMUCS NpPU HU3YyYECHUH
(Gu3MKY, XUMHH, Teorpaduy U MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHOMYy mnpenmery "buomorua" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHUs OMOJIOTUYECKOro pa3HooOpa3usi 1aHeTsl. Tak, B 10 kiacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTMH, AMOPHOJIOTHU U
OMOJIOTMN PA3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUH U CHUHTETHYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCSA 3HAHWUS OOyYarOUIUXCsS IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usmonoruu uenoBeka. B 11 kiacce u3ydaroTCsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CNEUUTh  OCBOEHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIEeH, IPUHIUIIOB U MPaBUJ,
JIeXKAIINX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, IMOMyJIsSIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOIIMXCS HAYYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, IPUKIIAAHBIX aClEeKTaX OMOJOrMYecKUX 3HaHuM. J{is
pa3BUTUS M TOJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKAaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEHM CTAaHOBJICHHSI U PA3BUTHS
TOM WM MHOW o0nacTu OWOJIOTMM, BKJIAJOM OTE€YECTBEHHBIX U 3apyOe’KHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.



[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M MNpPUOOpPETEHUE YMEHUM
UCIIONIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHON JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBEeICHUS IJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yIyOI€HHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUUN: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSX, KOHUEMIUIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTaBIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUpa; O
CTPOEHUHU, MHOTo0oOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
¥ COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHUE OO0YyYarolmMXcs C METOJaMU IO3HAHUS JKUBOM TNPUPOIbL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CEeNIEKIINM, OWOTEXHOJOTUUM W CHHTETHYECKOW OHWOJIOTHUH, TMaJCOHTOJIOTHH,
DKOJIOTUH);  METOJIaMH  CaMOCTOSITEIbHOTO  TPOBEIACHUS  OMOJOTHYECKHX
uccienoBaHuii B JjabopaTtopum W B mpupone (HabOmoleHue, HW3MEpeHue,
HKCIIEPUMEHT, MOJICIIUPOBAHHUE);

OBIaJicHHe OOYydYalOIUMHUCS YMEHHUSIMU: CaMOCTOATEIBHO  HAaXOJHWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTHMUYECKYI0 HH(OPMAIIUIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJMKOM; YCTAaHABJIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-3KOHOMHYECKHMU U  3KOJIOTMYECKUMHU
npobiieMaMu 4Y€JIOBEYECTBA; OLEHUBATh IOCJIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOILICHUIO K OKpPYXKalIIeH NpUPOAHON cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAlOIIUX  JIIOJIe; OOOCHOBBIBaTH W COONIOJATH  MEPbI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KM3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00yYaIOMINXCSl MHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IMPOLECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSIMH U COBPEMEHHBIMHU
UCCIICIOBAaHUSIMM B OHWOJIOTHH, pEIIaeMbIMH €0 MpobOjeMamMH, METOJI0JIOoTHueH
OMOJIOTUYECKOTO UCCIIeIOBAHMUS, IPOBEICHUS IKCIIEPUMEHTAIHHBIX
UCCJICIOBAaHHMA, peIIeHUs] OMOJIOTUYECKUX 3a/1ad, MOJACITUPOBAaHUS OMOIOTHYECKUX
0OBEKTOB U MPOIIECCOB;



BOCIIUTAaHUE y 00YyYaIOIUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM M K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTHUECKOM,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEIACHUS B MPHUPOJE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

NpuoOpeTeHre  OOYYAIOMIMMUCA  KOMIIETEHTHOCTM B pPallMOHAIILHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TPaBUJ TOBEIEHUS B MPHUPOJE, OXPAHbI
BUJIOB, IKOCUCTEM, OUochephl), COXpaHEHUH COOCTBEHHOTO 370POBbS U 310POBbS
OKpyXaromux JoAe (coOmrogeHuss Mep npodumakTukd — 3a00J1eBaHUMH,
oOecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
NPUPOJTHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B MMOBCEHEBHOMN KU3HU;

CO37aHME€  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMMCS
VHIMBUTyaJIbHOU o0pa3zoBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocieaywnemMy npohecCHOHAIBHOMY CaMOOIpPEACICHUI0, B COOTBETCTBUMU C
WHIUBUTyAJIbHBIMU UHTEpPECAaMH U MOTPEOHOCTAMHU PErHOHA.

OO611ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanusi, coctapiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (OPM, METOJOB U CPEACTB OOy4YeHHUsT OUOJOTUH
OCYIIECTBIISIETCS ¢ YYETOM CHElU(pUKU €ro COJep KaHWs U HaINpaBIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpraHU3AIMSAX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTenbHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJISIETCA TPOBEACHUE JAa0OpAaTOPHBIX M TMpakTHUecKux pador. Takke ywactue
OOy4YaromMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PadoT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHA.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoJIOrus — KOMIUIEKCHasl Hayka. KpaTkas uctopus pa3BUTHS
Ouonoruu.  buonormdyeckue HaykKMu M HU3y4yaeMble MMH  MOPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAIHBIE MW TOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. IIpodeccun, cszanHbie ¢ Ouonorueld. 3HaueHUE OMOJIOTHH B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKa: MEIULMHE, CEIbCKOM XO35MCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpauumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apseu, I'. Mennens, B. U. Bepnanckuit, W. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnupel 1 cxembl: «CBsi3b OMOJOTUM C JIPYTUMHU Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucTteMbl Kak mpenMer u3ydeHuss Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIJIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOIMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHbiit. Ilporecchl, MPOUCXOAAIINEC B KHUBBIX
cucremax. OCHOBHBbIE MpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromime ,uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3ydenue xuBbIX cucTeM. Meroabl Omonormdeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. lloHdaTue o 3aBucCUMou u
He3aBucUMOM TniepeMeHHOU. [lnanumpoBanue oskcnepumenta. [loctaHoBka U
npoBepka rumnore3. HyneBas runore3a. [lonsartue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIll€HKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI MCKaXX€HUS PE3yJabTaTOB JKcrepumeHTa. [loHsThe
CTaTHCTUYECKOTO TECTA.

JdeMoHCcTpaMu



Tabmuubl u cxembl: «OCHOBHbIE TpPU3HAKU KU3HWY», «buosornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepar, «Metosl
W3yYEHUS )KUBOU MPUPOJIBD».

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

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AMHUIA >KuUBOro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE TMOJOXKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTonpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOIHS,
xpomartorpadus, ekTpodope3, METOJl MEUYEHBIX aToMOB, auddepeHInanbHoe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHass MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«HMcropus pazBUTHA METOA0B MUKPOCKOTTUI.

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

IIpakTnueckass padora «/I3ydeHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomartorpadus, anektpodope3, auddepeHranbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boma n e€ posib Kak pacTBOpUTENsS, pearcHTa, yd4acTUe B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoOperyasnuu. MuHepaibHble BEIIECTBA KJIETKH, WX OHOJOTHYECKas
posb. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKUA. buosornyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl OelKOBOM MosieKysbl. [lepBuuHas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTHUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukauuss  OGenkos.
buonornueckue pyHkimuu 6eIKoB. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapuAbl U MOJIHCAXAPUIBI.
OO6mumii T1aH CTPOGHHUS W (PU3UKO-XUMUYECKUE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-TUapOodhoOHbIE cBOMcTBa. Kitaccudukanus nunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OO1Me CBONCTBAa OMOJIOrMUEeCKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanmun kommiementapuoct. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaenune u ononorndeckue pynkmuu JJHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowl eenomMuxu, MmpaHcKpUnmMoMuKy, RPOMeoMUKU.

CrpykTypHas Ouoiiorusi: OMOXUMHUYECKHEe U OMOo(HU3NYECKUe UCCICTOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyl. Mooeruposarue
CMpYKmMypbl U QYHKYUti OUOMONEKY U UX Komniekcos. KomnviomepHuiti Ousaun u
opeanuyeckul cunmes OUOMONEKYT U UX HENPUPOOHBIX AHATO0208.

JlemoHcTpanuu

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

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupone», «PacrnpeneneHne XuMHIECKUX DJIEMEHTOB B )KUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuoguyeckas TadaUIa XUMUYECKUX JIIEMEHTOB,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbl», «CTpoeHHEe MOJIEKYJ
yrieBooB», «CTpoeHne MoJeKyn JHnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATO».

OO6opynoBaHue: XUMUYECKasl MOCy1a U 000PyI0BaHNE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHHE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

Jlaboparopnass  padora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKIMH KICTKH

Tunel KIETOK: »JyKapuoTHuYecKass M mpokapuotuyeckas. CTpyKTypHO-
GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHueckoi kieTku. Knetounas crenka 0akTepuii U apxeil.
OcoOeHHOCTH CTpOEHMsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHuoOT B OMOIIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJIETKHU.
[Tna3matuueckass MeMOpana (masmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obmery€énnas auddysus), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabora HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa 1 QyHKIMH KJICTOYHOW CTCHKU PACTCHHM, TPHOOB.

[Muroruasma. [{utozonb. Llutockener. [IBukenue nuroruiazMmel. OpraHoOUIbI
kietku. OnHoMeMOpaHHBIE OpPraHoOUJbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar ['onbaxku, JTU30COMBI, UX CTpoeHUE M (yHKUHMH. B3auMocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KieTKH. CTpoeHHUE TPaHYJSIPHOTO PETUKYIyMma.
Mexanuszm nanpaenenus 6eaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OeykoB. CuHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHJIOIUIA3MATHYECKUUN
petukynyM. CekperopHas ¢yHkius anmapata ['onpmku. Moougurayus 6enkos 6
annapame [onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kierounslii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJPUH,  IUJIACTHJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUM u mactun. llepBuunsle,
BTOPUYHBIE UM  CJIIOXKHBIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  DYKAPHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHue W (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKHU. Pubocomsi. IIpomescymounvie Qunramenmol.
MukpodunameHTsl. Axkmunogvle Muxkpogunamenmol. MBbIIEUHbIE  KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pecHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. Ob6osnouka siapa, XpoMaTUH, KapUoILUIia3Ma, SIAPBIINIKA, KX CTPOSHUE U
bynkuuu. SnepHbiii O0enkoBbl MaTtpukc. IIpocTpaHCTBEHHOE pPacHoOJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /J[uHamuka s0epHOlU 00010uKu 6 mumose. Hoepholil
MPAHCnopm.

Knerounbie BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun



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

Tabmuupbl u cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHNe NPOKaAPUOTHIECKOU KIETKNY.

OOopynioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparsl pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopnass padora «l3ydeHue CTpOE€HHSI KIETOK Ppa3IUYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD.

Jlaboparopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckas padora  «/3ydeHue  [OBWUKEHUS  LUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpalleHie JHEPIHU B KJIeTKe

AcCUMMIIALINS U TUCCUMIIISIIS — IBE€ CTOPOHBI MeTabommn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOTPOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. JHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTaTUBHBIA XapakTep peakuid KIETOYHOTO
Metabonusma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuusi pepMEHTOB OT HEOPraHUYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOoImacToB B IpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHHe pa3nuyuHbIX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTE3. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CepoOaKTEpPUH, BOJOPOIHBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe okuclIeHHE, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npolieccax ouosornyeckoro okucienus. Luknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Iuepeus memoOpanHozo epaouenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszwvl. IlpeuMmyniecTBa a’poOHOTO IMYTHU
oOMeHa BellleCTB nepes] aHa3POOHBIM. DPPEKTUBHOCTh SJHEPTETUUECKOTO OOMEHA.

JleMoHCcTpaIuA

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

Tabnuupl u cxeMbl: «DOTOCUHTE3Y», « DIHEPreTUUECKUil 0OMen», «buocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopyioBaHHE: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/3ydueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTaaasbl)».

Jlabopatopuass pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIIICHUS
NEPOKCHUAA BOJOPOAA B PACTUTEIbHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacaeacrBenHass uHGoOpMaLus U peaju3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOIO CHHTE3a. Peanuszanusa HacieACTBEHHON MHpopMaluu. I eneTnueckuii
KOJI, ero cBoucTtBa. TpaHckpuniusa — MarpuuHbeli cuHTe3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIJIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTese Oenka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanue amuHOkucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus TeHOMa y
MPOKAPUOT U DIYKApHOT. Perynsius akTUBHOCTH T'€HOB y MpokapuoT. ['mmotesa
onepoHa (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOILIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycel — HexieTounbie (hOpMBbI )KU3HU B 00IMTraTHbIe TTapa3utbl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpauckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, >kUBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

buoungpopmamura: unmeepayua u anaruz 6onvuiux maccueos («bigdata»)
CMPYKMYPHBIX OUoI02UYecKux oanHvlx. Hanomexuonocuu 6 ouonocuu u meouyute.
Ipoepammupyemvle pynkyuu 6enrxos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsr: H. K. Konbios, /. Y. IBaHOBCKUI.

Tabnuiel U cxembl: «buocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«bakTepruodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u Mutos.
Oco0eHHOCTH TPOIIECCOB, MpoTekarommx B uHTepdasze. [loaroroBka kieTku kK
nenenuto.  [IpecunteTmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) TIEpUOBI HUHTEP(A3HI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perumkannun JHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIIECIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUll. JIUMIouaHbId W
rariouaHblid  HaOOpbel  XpoMocoMm. ['omonioruunbie XpoMocoMmbl. [losoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a M TPOUCXOIAIINE B HUX

nporneccel. Tunel muro3a. Kapuoknne3 n nuToknHe3. buosiorndeckoe 3HaueHuUe
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KIETKHU. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHANIbHAs TEHOMHKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu Kiemox. «lL{ugpposas
KllemKkay» — ououngopmamuyeckue mMooeaiu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKII KIETKW», «MmuTo3», «CTpoeHwue
xpomocomy, «Permmmkamusa JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpEIIKa JIYKa».

JlabopaTtopnass  pabora «3yuenne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlaGopaTopHasi pabora «HaGmroieHrie MUTO3a B KJIETKAX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKUNH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUS M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoNoHUAIbHBIE OPTaHU3MBI.



B3anMoCBsI3p 4aCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. Opranu3M Kak €IMHOE 1eioe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBbHBIX TKaHeW: oOpa3oBaTeIbHas,
MOKPOBHAsI, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOCHUS,
(GYHKIMI 1 pacloIoKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAs,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (QPYHKIUN H
PAaCIIOJIOKEHUS TKAHEW B OpPraHax »KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenunii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX JKUBOTHBIX. HapyKHbIi M BHYTpeHHHU ckeneT. CTpoeHHE U
TUNBI COEANHEHUS KOCTEH.

JIBmxkeHne  opraHu3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX >KUBOTHBIX M YEJIOBEKA:
MbImieuHas cucreMa. Pediiekc. CkeneTHble MBI U UX padoTa.

[Iutanne opranusmoB. IlorjomeHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIuTaHue >KMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNuIIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTta. [lumeBapurenpHble kene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue ;kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. [[prxarenbHas MOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX [O3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKoTUTaromux. Perynsius npixanus. JlpixateabHble 00bEMBI.

TpaHcnopTt BelIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewecTB y JKUBOTHBIX. KpOBEHOCHass cucremMa U €€ Oprassbl.
KpoBeHocHasi cucteMa TI0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiiieHus. DBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOSHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisiums.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbel BbigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PabOThl OPraHOB BBIICIICHHUS.
CBs3b NOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIAEIUTENIBHON cucTeMamMu. Briienenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
He(dpona. OOpazoBaHHE MOYH Yy YeJIOBEKaA.

3ammTa y OpPraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPACTEHUMU.
Kyrtukyna. CpencrBa nacCUBHON M XUMUYECKOM 3aIIUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNPOU3BOAHBIE.
3amura opranusma oT OoinesHeil. IMmyHHast cuctema denoBeka. KieTouHblii u
TYMOpPAJIbHBIA HUMMYHUTET. BpoXAEHHBIH H TPHOOPETEHHBIA crenu(uuecKuii
UMMYyHUTET. Teopusi KIIOHaIbHO-celeKTUBHOro mmmMmyHnurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumocTte ¥ peryisuus |y OpraHusMmoB. PasgpaxumMocts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTte u  perymanus y
pacteHuid. POocTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucrema u pedrekTopHas peryjsiius y >XKUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEJNbl. JBOJIOUUOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/IENBl TOJOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M WX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW U SHIOKPUHHOW cuCTeM. [ umoTanaMmo-runodusapHas
CUCTEMA.

JleMmoHCcTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopociny», «bakrepumn», «lIpocrelimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pactenuit»y, «KopHeBbie cucteMb», «CTpoeHHE CTEOJIS,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHM >KUBOTHBIX», «CKEJIET YeI0BEKa»,
«IInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CUCTEMaAY, «Koxay, «MBpIl1euHast CHUCTEMAY,
«BblaenurenbHas cUCTEMay, «DHIAOKPUHHAsA cUCTEMa», «CTPOCHHE MBIIIIbI,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TWTaHUA  PACTECHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE MO0XKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymkum», «HepBHas — cucrtema
npecmbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOUYHbIX
OpraHW3MOB, MUKPOIIPENApPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHMl pa3HBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPALIMK MOYBEHHOTO U BO3/IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AecTBreM (epMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPAILIUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW €MKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIH TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUII.

JlabopaTopHnasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTECHHUS.

Tema 10. PazMmHokeHue M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrosioro  pa3MHOXEHHUS:  IOYKOBAaHUE,  CHOPYJISIIHS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBble KieTKH, WM ramerbl. Meio3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnarosep. bruonorndecknii CMbICIT
M€i03a W IIOJOBOro Tmponecca. Melo3 W €ro MecTo B KM3HEHHOM IMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kele3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KIIeTOK. CniepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHEe U AMOPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenuwe. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCoOOCHHOCTH NpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMCTKH
(racTpynsinus). 3aKiaajKa OpraHOB U TKaHEW U3 3apOAbIIIEBbIX JUCTKOB. B3anMuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS WHAYKIUSA).
3akiagka IUlaHA CTPOCHUS IKUBOTHOTO KakK pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BriusHue Ha 5MOpPHOHANIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbId nepuoA. llpsimoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHollormyeckoe 3HauYe€HHE NPSIMOTO U HENPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KUBOTHBIX U 4yesoBeka. CTaguu nmocTaMOPUOHATBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['ameroput m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue cmop B Ipolecce Menosa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuUE U
pa3BUTHE CEMEHH.

MexaHu3Mbl peryJIsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnuupl u cxembl: «BereraTuBHOe pa3MHOXEHHUE», «TuIbl Oecrnoioro
pasMHOXKEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIICHBDY,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaro3onaa», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HENpsAMOE pa3BuTHe», «Pa3BUTHE MalCKOro Xxyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUIY,
«CTpoeHune ceMsH OJHOJOJNBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycCTb», <«OKH3HEHHBIM [UKI MXxa», <KU3HEHHBIM UK
MManoOPOTHUKA», « KU3HEHHBIN IIUKIT COCHBD».

OOopynoBaHuEe: CBETOBOM MHUKPOCKON, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pPaCTEHUI».

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paboter T
Mengmens, I'. ne ®puza, T. Moprana. Poib 0T€4e€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Pa6oter H. K. KonbsioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETUYECKUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJuieNIbHBIC TEHbI, aJbTCPHATUBHBIE MPU3HAKH, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKH.

JdeMoHCTpaMuK

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

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

JlabopaTtopuass paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX
VCCIICIOBAHUAW.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH
eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKkOH pacUICIUICHUsI MPU3HAKOB. L[{UTOJIOrMYecKre OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UIoTe3a YUCTOTHI raMeT.

AHanmzupyouiee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleIOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens — 3aK0OH He3aBUCUMOTO
HACJICIOBAHUS  IPU3HAKOB. [{uTtonoruueckue  OCHOBBI ~ JUTHOPHUIHOTO
CKPCIIMBAHUS.

Cuermniennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJIEIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHu. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOramMeTHbId MOoJ. ['eHeTnueckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucreMa. [iienoTponuss — MHOXKECTBEHHOE JIEWCTBUE
reHa. MHOXXECTBEHHBIN aJuiean3M. B3anmMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommiementaprHocts. Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (PU3NOIOTHYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIUM.
['eHeTrueckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO35UH
— TIApa3UT» U «XO35UH — MHUKPOOHOM». ['€HeTHMYeCKHe acmeKThl KOHTPOJISI U
W3MEHEHUs HACJIEACTBEHHOM HH(OPMAIIUHU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabnuiel u cxemsbl: «llepBbiit 1 BTOpo# 3akoHbI Menaens», « Tpetuil 3akoH
Menaens», «AHaIM3UpPYIOLIEEe CKpelIMBaHue», «HemomHoe IOMHUHUPOBAHHEY,
«CleIIeHHOe Hacle0BaHWE MPU3HAKOB Yy Apo3oduibly, «['eHeTuka mojay,



«Kapuotun 4enoBeka», «Kapuotun npozodwib», «Kapuotunm nTuib,
«MHOX€eCTBEHHBIN alJIeInu3M», « B3auMoaeicTBUE TEHOBY.

O6opynoBaHue: MOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IPU3HAKOB, MOJIEb I
JIEMOHCTpAIlUM CIEIJICHHOTO HACJIEIOBaHUSI MPU3HAKOB, CBETOBOM MMKPOCKOII,
MHUKporpenapar: «J[po3odunay.

IIpakTuyeckas padora «lI3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpENIMBAHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «l3yyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue reHOTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIA.
N3MeHunBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHUYMBOCTH: HEHACJICACTBCHHAS M HACJICCTBCHHASI.

MopaudukaniuoHHass U3MEHYUMBOCTh. Ponb cpeasl B (hOpMHUpOBaHHH
Mou(UKAIIMOHHOW M3MeHYuBOCTH. Hopma peakiuu mpu3Haka. BapuanunoHHBIN
psa u BapuanmoHHas Kpubas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
W3MEHUYHMBOCTH.

I'eHoTHIIMUECKass M3MEHUMBOCTh. CBOMCTBA TCHOTUIINYECKONM N3MEHUNBOCTH.
Buapl reHOTUITHYECKOW H3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIlldOHHAs.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATHBHON M3MEHYNBOCTHU. P0OJIb KOMOMHATUBHON N3MEHYHMBOCTH B CO3JIaHUH
T€HETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax 0JTHOro BUA.

MyTanoHHasT W3MEHYMBOCTb. BuIbl MyTamuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYLIUPOBAHHBICE MYyTallMu. SaepHble U
HUTOIUIa3MaTHYeckue myTtanuu. CoMaTUYEeCKUE W TMOJIOBbIE MyTaluuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl W WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOIO Tporecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHo m3menunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HaCJICJICTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPOJb  DNUSEHEMUYECKUX (Hakmopos 8
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. Bapunos.

Tabmuer u  cxembl: «Buasl u3meHumBOCTHY», «MoaudukaoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAsS U3MCHYUBOCTEY, «Metio3y,
«OmnonoTBopeHuey, «I 'eHeTndeckue 3a0o0ieBaHus YeIoBeKay, « Buabl MyTammii.



OO6opynoBaHue: XKUBbIE U TepOapHbIE HK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHUYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga |
BAPUALIMOHHOW KPUBON».

I[IpakTuyeckas padora «Mytamuu y jApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotnn dyenoBeka. MexayHapoaHas NporpaMma HMCCIENOBAHUS T'€HOMaA
4yenoBeka.  MeTonbpl  M3ydeHUs ~ TE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTHMYECKHM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKUN, MOITYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T[[P-ananu3a. HacienctBeHHble 3a001€BaHuUs YelIOBEKa. | '€HHbIE 1 XpPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACIECTBEHHON MPepacioyioKEeHHOCTHIO.
3HayeHUEe MEAUIUHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICYEHUH T€HETUYECKHUX
3a0o0yieBaHU 4yenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThI UCCIICIOBAaHUN B
00J1acTU peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKpY’KaroImie cpeabl. ['eHeTnyeckas
MIPEAPACTIONIOKEHHOCTD YEI0BEKA K MTaTOJIOTHSM.

JleMoHCTpauumn

Tabnuiel u cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUs] TEHETUKU
yesioBekay, «I eHeTnueckue 3a00JIeBaHUS YETIOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTukanyss W CEJEKUUs. 3apOKICHUE CENEKIMM W JTOMECTUKALMH.
Yuenue H. WM. BaBumoBa o lleHTpax mDpoOUCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUi. Ponp cenekuuym B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*UBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIO0B B
HaciaeAcTBeHHOM wum3MmeHuuBoctTM H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIIMOHHOM pabOThI.

Metoapl cenekunoHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBI U
VIH/IUBU1yaJIbHBIM. DTarbl KOMOMHAIIMOHHON CCJICKLIUU. HctrwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMonIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIMOHHOW  padoThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYyPHBIX



dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHnust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tonyuenune MOJIUTIOU]IOB. BnyrpuBuaoBas rUOpUIN3aLINS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepojacTtBeHHOe
CKpelllMBaHue, Win ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruious
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3eéHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3y4YEHUE T'EHETHUUYECKUX PECYPCOB KYJBTYPHBIX PACTCHUU U
UX JUKAX PpOAWYCH IS CO3MaHMS  HOBBIX COPTOB MW THOPUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaejieHue
2eHeMUYeCKUMU Pecypcamu CenibCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs CYuecmeyiomux U co30anusi Ho8blx Nopoo, TUHUL U KPOCCOS8, 8
MOM 4Yucie ¢ NpUMEHEeHUeM COBPEMEHHLIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoosuix uoetl U nepCcneKmueHblX MmexHoI02UlL.

JlemoHcTpanuu

[Toptpersi: H. WM. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI TPOUCXOXKICHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HW3MEHUYHMBOCTH,
«Metonpl cenexuuny, «OTnanéanas rudopuanzanus», «MyrareHesy.

JlaGoparopHasi padora «3ydeHue copToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEIEKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKcKkypeusi «OCHOBHBIE METOAbI W JOCTHKEHMS CEJICKIIMU PAaCTeHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SICTBO, B JIabOpaTOpUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoJI0TMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, MCHOJB3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTePUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJee. Mukpoouosornuecknii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHoJsoruid. [Ipon3BoACcTBO OeKka, aMUHOKUCIOT U BUTAMHUHOB.

Co3naHue TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IIEJIbI0 MOJYUYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEpIKalllMX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKHUE MYTH.



Kinierounasa unxkeHepus. MeTonbl KyJbTypbl KJIETOK U TKaHEW pAaCTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuausanuss ©  COMaTHYECKUN
smOpuorene3. lcnonab30BaHWE TarlIOWJOB B CEJIEKUWU pacTeHuid. [lonyyenue
MOHOKNOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHUE KUBOTHBIX. METOJI TpaHCIJIAHTALUU SJIEP KIIETOK.
Texnonocuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
DPA3MHONCEHUS CENbCKOXOZAUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
KoHcTpyupoBanue pekomOuHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KECHEpUHU.
DKOJIOrM4eCKHE U AITUUECKHUE TPOOIIEMbI T€HHOW NHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JIMarHoctuka. MeTaOoJIOMHBIA aHaJIN3, TEHOIEHTPUYECKUM aHaau3 MNpoTeoMa
4eJIOBeKa JUI OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. VCIONb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTHM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEl COYeTaHWEM TEXHOJIOTH TPEXMEPHOro OMONpPHHTHHra U ckaddoiaauHra
JUISL PEIIEHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKLMH C ILEJbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycTtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢bynkunonupoanuss PHK-conepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHCcTpauumn

Tabnunp! 1 cxemsl: «Vcnoab3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEepUsD».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuyeckasi padora «llonydeHne MOJTOYHOKUCIBIX POTYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONUOHHBIX NpeEIACTABJICHUNA B
ouoJiorumn

OBomonmonHas teopust Y. JlapBuna. IIpeanochulku BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBrKy1IMe CHITbI 3BOIOUNMH BUIOB 110 Y. J[apBHHY (BBICOKas HHTEHCUBHOCTh
Pa3MHOXKEHHS  OpPraHU3MOB, HACJEACTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3Ha4YeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema sxuBoii mnpupoasl (o K. Jlunuero)y,
«Jlectonnia xuBbBIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHhIX (1o Jlamapky)», «Kapra-cxema
mapuipyta nyremectsus Y. lapsunay, «Haxonku Y. [JapBunay, «Dopmbl 60pbObI
3a cymiectBoBanue», «llopoabl romyoeit», «MHorooOpasue KyJIbTypHBIX (opm
KarmycThl», «[1opoapl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo 4. J[apBuHy)», «Cxema COOTHOUIEHUS JABMXKYLUIUX CHJ SBOJIOLHNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKON TEOPUH 3BOJIIOLIH.

Tema 2. MUKPO3IBOJIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak 3J€MEHTapHas eAuHuIa 3BOOUUH. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTypbl mnonyisiuuid. M3menenue
reHooH/a TMOMYJSILUUKA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHbie (AKTOPHI (IBMIKYIIME CHUJIBI) HBOJIONUU. MyTalMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpeiid reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMsS 4YacToT aieiaed B momyisauusx. Oddexr
OCHOBatesl. Jgpgpexm oOymuliounoeo 2opaviuika. CHUMCEHUE 2eHemUUecKo2o
pasnoobpasus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2eros 6
bonvuux u  marvlx  nonynayusx.  Mwurpanuu.  M3onsuus  mOmMyIISIuvi:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIOrudecKkast (pernpoayKTUBHas).

EcrtecTBeHHbII 0TOOp — HamnpaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOMIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOMIOIUS COIUATBLHOTO
MOBEJICHHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yslbTaT  MHUKPOIBOJIOIMHU.
Bo3HukHOBeHHE — mpucCnOcOOiIeHUu y  opranu3sMoB.  Apomopdo3bl U
uanoagantauuu. [Ipumeps! npucnocobsieHuil y opranu3MoB: MOp(OJIOrHUEcKHe,
¢uznonornyeckue,  OMOXUMHYECKHE,  moBeaeHuYeckre.  OTHOCUTENBHOCTD
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsius — kimoueBord (aktop BuaooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000pa30BaHUS: AJITOTIATPUUIECKOE (reorpaduueckoe),



CUMIIATpUYecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumnouaM3aIus,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMHPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp  sBomronMoHHON OuWoOJOrMM B pa3paboTKe Hay4HBIX METO/OB
coXpaHeHHs1 OMopa3zHooOpaszusi. MUKpPOIBOJIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOObI
OOpBLOBI C HEl.

JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuplt 1 cxeMbl: «MyTalioHHasE HM3MEHYUBOCTHY, «[lomymsiimonnas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBuwxymume
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas W30S MOMYyJALUNA CEeBaHCKON (openmy,
«l'eorpaduueckass M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiy, «llomysimnOHHBIE BOJTHBI YUCICHHOCTH XUIIIHUKOB U XKEPTBY», «Cxema
JNEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 3a CYIIECTBOBAHUE,
«BaycrpuanbHblii MenaHu3m», «KuBble uckonaembie», «[IokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Dusnonornueckre anantrauun», «llpucrnocoOIEHHOCT, OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepun Buma», «Buasl-nBoviHukn», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bugo00pa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUJOB JAHJBILEH», «IKOJOTHYECKOE BHMJI000PAa30BAHHUE BHUJIOB CHUHUID),
«ITomunnounasl pacteHui», «KamycTHo-peneuHblii ruOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEepel C MpUMEpaMH pa3IMYHBIX MPUCTOCOOJEHUN, dYyuyesaa NTUI[ U 3Bepei
pa3HbIX BHJIOB, TepOapu pacTeHuUW ONU3KUX BHUAOB, 00pPA30BABIIMXCSA
Pa3TUYHBIMU CTIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobiienuss  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopnass pabora «CpaBHEeHHWE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yabTaThl

Metonbl  uM3ydeHHs  MakpolsBorouuu. [lameoHTOmOrMyeckne  MeToJbl
u3ydyeHus oHBomouuu. llepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojouuud. CpaBHeHUE QIOpBl U
dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Bujasbi-
SHAEMHUKHU U PEJIUKTHI.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMbl U3YUCHUS
HBOIONMH. ['€HeTHuecKue MeEXaHU3Mbl JBOJIIOLMHM OHTOTE€HE3a M TMOSBJICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTHYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYJISIpPHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTUYECKUE  METOJbl  H3Y4YEHUS  HBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (HUIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTAallH U 3BOJIFOIUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBwiia) 3BOJONMH. [Ipunyun cmenvt yHKyuil.
HeoOpatumocTs 3BomonMu. AfantuBHas paguaius. HepaBHOMEpHOCTh TEMITOB
HBOJIIOLIMH.

JlemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUH PsiL JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodurer»,  «CeMmeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «Jpeii KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 3MOPHOHAIBHOIO pPAa3BUTUS IO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHbIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTHU HBOJIIOLIAN.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble TPEICTaBICHUS O 3apOXKJICHUU KU3HU (KPEAllMOHU3M).
['MnoTe3a MOCTOAHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OnpoBepkeHUE onbiTamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [IpoucxoxaeHue xKu3HU U aCTPOOUOIOTHS.

OcHoOBHBbIE JTaIbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOTIONHSA. AOHWOTCHHBIM CHHTE3
opraHuyeckux BemecTtB W3 Heopranuudeckux. Ombir C. Mumiepa u I'. IOpu.
OO6pazoBanue mnojduMepoB U3 MoHOMepoB. KoamnepBatHas rumoreza A. .
Onapuna, Tunore3a nepBuyHoro oyiasona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUctopus 3emnm u Meronpl €€ wu3ydyeHusd. Mckomaemble OpraHWYecKue
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHasT M aOCOJIIOTHAS
reO0XpOHOJIOTHS. [ €0OXpOHOJIOrMUecKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.



HavanpHble 53Tanbl OpraHWyecKko HBomtoLMH. [losBIEHHME W HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonn3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKapUOTHI.

[Tpoucxoxaenre sykapuoT (CHMOUOTeHEe3). DBOJTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pacTEHUN.

OCHOBHBIE 3Talnbl 3BOJIIOLMHU KUBOTHOrO MHpa. OCHOBHbIE apoMOpP(O3bl
KUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie Xopa0BbI€ )XKUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONINX U
ntul. [lpunnun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJiornyeckux mnpoueccoB. [losBIeHHE M pacUBET XapaKTEPHBIX OpPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE HA Ta30BbIM cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUSI — KOJOTMYECKHE KpU3HUCHI mpouuioro. ITpudnnbl u
CJIIECTBUS MAacCCOBBIX BbIMHUpaHHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
oco0enHnoctu. [Ipobiema coxpanenus 6uopazHoodpaszus Ha 3emiie.

CoBpeMeHHass cuUcTeMa opraHudeckoro mupa. IIpuHuunel kiaaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIBI OPraHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnasumannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapun, [Ix. Xongeln, I'. Ménnep, C. Muinep, I'. FOpu.

Ta6muier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYEHHUIO CaMO3apoXKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUMW»,  «[ €OXpOHOJIOrMYECKas  IIKaay,
«HauanpHble 3Tarbl OpraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUsl HYKapHOT
nyTéM cumoOuorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHoroxkserounsle Bogopocim»y, «Mxw», «llanoporHukmn», «l oroceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KumeuHononocTHbIey,
«Ilmockue YepBU», «YneHucToHorue, «PEIOBI, «3EeMHOBOJIHBICY,



«IIpecmbikaronuecs», «IItuney», «Mnekonuratomue», «Pa3BuTue KuU3HM B
apXeucKou spey», «Pa3BuUTHE KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B
[AJIE030MCKOM 3pey, «Pa3BuTue KU3HU B ME3030MCKOM 3pe», «Pa3Burne KU3HU B
KaiiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOrO MUPaY.

O6opynoBanue: repObapuu PACTCHUM pa3IWYHBIX OTMAEIOB, KOJIICKIIHH
HAaCEKOMBIX, BIJIAKHBIEC IIPENapaThl )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUN
UTJIOKOKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yy4della NTULl W 3BEpeu,
KOJUICKIIUM OKAMEHEJIOCTEM, TMOJIE3HBIX HCKOMAEMBIX, MYJIKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHasi padora «MoaenupoBaHHE — ONBITOB
Muiepa—HOpu 1o n3y4eHunio abMOT€HHOTO CHHTE3a OPraHUYECKUX COCTMHEHHUM B
NEepBUYHOM aTMochepey.

JlaGoparopHass padora «/3ydeHMe W ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue 0COOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHEe3

Paznensl u 3amaun aHTpOnoJiorui. MeToapl aHTPOIOJIOTHH.

CraHoBJieHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHUsA. COBpEMEHHbBIE HAYUYHBIE TEOPUH.

CX0acTBO Yen0BEKa € )KMBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEJIBHO-
MOpPGhOIOTHYECKHE, AMOPHOJIOTHIECKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKa OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OMOJIOTHYeCcKre, COIfHaIbHbIC.
CooTHoleHNEe OMOTOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJWM AHTPOIOTeHe3a. PaHHHME 4YenoBeKOoOOpa3Hbie 00€3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIUE MPEKH YeIOBEKOOOPA3HBIX 00€3bsH U
JO/IeH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMelbli, MepBbIe
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenenasl  Adpuku. YemoBek reipenbOeprckuii — oOmMA  MPeIoK
HEAHJEPTATBLCKOTO YEJIOBEKA M YEJIOBEKA pasyMHOro. YenoBeK HeaHIepTalbCKUM
Kak BHJ JIIOJIEH XOJOJHOTO KinMaTa. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJOBEK, OCBOCHHWE KOHTUHEHTOB 3a mpeneisamMu AQpuku.
[TaneoreneTrka v nMajieOreHOMMKA.



DBOJIIOLIMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISIIIUSX
yesioBeka. MyTalMoHHBIN Tpouecc U noiaumopdusMm. [lonynsunoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(pQPexkT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBponeougHas
(eBpa3miickasi),  aBCTpajo-HeTrpoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  yenmoBeueckux — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[IpucnocoONeHHOCTh YEeNOBEKa K Pa3HbIM YCJIOBHUSIM OKpPYKArOUIEH Cpeabl.
Bnusaue reorpaduueckoil cpeasl u  Apeida reHOB Ha MoOp(dONOTHIO U
($U3HUONIOTHIO YETIOBEKa.

MexauciuuruinHapable  MeToAsl B ¢u3nueckoi  (OMOJOTHYECKO)
aHTPOIOJIOTUH.  DBOJIOUMOHHAS  AHTPONOJIOTHS W MAaJCOaHTPONOJIOTHS
YEJIOBEUECKUX MOMyJsiuuid. buocounuanbHble MCCIIENOBaHUS TPHUPOABI YEIOBEKA.
HccnenoBaHue KO3BOMIOLMH OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I OJTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKENeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbD), «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «YenoBek  ymenslity, «Yenosek
NPAMOXOAIININY, «JlenncoBckuid yenoBek» «Heanaepranpubhy, « KpoMaHbOHIIBIY,
«IIpenku uenoBeka», «ITarbl HIBOJIIOLUU YETOBEKa», «Packl yenoBeka.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB 4YeJOBEKa, penpoaykiuu (dororpaduu) KapTUH C
MudoIOoTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
(doTorpaduu HaxoI0K UCKONAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0OBEKa, MOJIETh
yeperna 4eJOBEKa W 4Yepena IIMMIAaH3e, MOJENb KHUCTU YEJOBEKa M KUCTU
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKA.

JlabopaTtopuass padGora «V3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKelera
YEJI0BEKA, CBSA3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckas padora «/3yyeHre dKOJIOrHYECKUX aJalTalNi YEIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHBbIX CUCTEM C OKpY Karolle cpeaou

3apoxxaeHue u pa3BuTHe 3Kkojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3ngensl u 3amaun
sK0J0TuU. CBSI3b AKOJIOTUU C IPYTUMH HAyKaMH.



Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHU:
OpUpoAHbIE U JiabopaTtopHble. MoJenupoBaHue B HKOJIOTUU. MOHUTOPUHT
OKpY>KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00aTbHBIN.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€M 4enoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.

JleMoHCTpaMuA

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl 3Koaorun», «MeToasl dKoIorHn», «Cxema
MOHUTOPHHIA OKPYKAIOLIEH CPEABD).

JlabopaTtopHas padora «3yuyenue METOI0B HKOJIOTHYECKUX
HUCCICIOBAHUN.

Tema 7. Opranusmsl U cpeaa 00OMTAHUA

Okosnoruueckue (akTopbl U 3aKOHOMEPHOCTU UX AercTBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JIEeHUCTBUS dKojormueckux (axkropos. [IpaBuino munumyma (K.
[npenrens, 0. JInOux). TonepaHnTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpTaHU3MBI.

AlGuoTtndeckue ¢daktopel. CBeT Kak nsKonorudeckuit daxrtop. JleicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOT'O CIEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pPacCTEHHMII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibHas poJib CBETA.
doTonepruoaU3M.

Temnepatypa kak bskojorumyeckuid (axrop. [elicTBue TemmepaTypbl Ha
opraHu3Mbl. [loiKWIIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojAJiep>KaHu0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOLIEHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYyILIHAs, MOYBEHHAs,
ryOMHHAsT ~ TOMAMOYBEHHAs, BHYTpUOpPraHU3MEHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [lpucrnocoOneHuss OpraHu3MoB K
JKW3HU B Pa3HbIX Cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbL. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHUSIM
YCIIOBUU KU3HU.

Kusnennsie @opmbl opraHuzMoB. [loHsiTue O JKHU3HEHHOU (Qopme.
Kuznennsie POpMbI pacTeHU: NE€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJIHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTBI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMONO03 U ero gopmel. Ilapazutusm, koonepauus,
MYTyaJln3M, KOMMEHCAIU3M (KBapTUPaHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3auMoJecTBUs  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [[pUHIIMT KOHKYPEHTHOTO UCKITIOUCHHUS.

JleMoHCTpanun

Tabmuiplt 1 cxeMmbl: «OKosnoruyeckue (akTopsl», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOrMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenbl OOWTaHUS OpPraHu3MoB», «bHOIOrMYECKHE PpPUTMBIY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOJIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XunHudectBo», «llapasutuzm», «Koukypenmus», «CumoOuosy,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pacTeHUNM U KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3JUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, TepOaprn U KOJUICKIIUU TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacTEHUM, uydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOUTAIOIIMX B Pa3HbIX cpeaax,
repOapu U KOJUICKIIMM PpACTEHUH ¢ IKUBOTHBIX, OOJAJAONIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXKU3HM, repbapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOLIMX B PA3JIUYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCTOCOOJICHU OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi padora «BbisiBIeHHE TPUCTOCOOTICHU OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. Dko010rus BUAOB U NMOILYJIS UM

DKOJIOTMYECKHE  XapaKTepucTUku  nomynsiuu.  [lomymsimust  kak
Oounonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTEW OMOoJIOrMK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuid. OCHOBHBIE TIOKa3aTeau NOMYJSUUU: YHUCIEHHOCTh, IIJIOTHOCTD,



BO3pACTHasi M TMOJIOBAs CTPYKTYypa, POKIAAEMOCTb, MPHUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIUA.

DKkonoruyeckass CTpykrypa nomyiasiuud. OUueHKa YMCIEHHOCTH MOMYJISLIMH.
JluHaMuKa MmOmyJsiuu U €€ peryisinus. buoTHdyeckuii MOTeHLHMA MOMYJISLUU.
MonenupoBaHue AMHAMUKY nonyJsiiuud. KpuBble pocTa YHCIEHHOCTH TOMYJISILUU.
KpuBble BbDKHMBaHUS. Perymnsiiys YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKomoruyeckoil Huie BUaa. MecrooOutanue. MHoromepHas
Mozenb dkosormdeckor HumM Jx .M. XatumHcona. Paszmepsl skosormyeckon
Hui. [loTeHnnanbHas U pealTn30BaHHAs HUILIU.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX >KU3HEHHBIC
CTpaTEruu. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUTpPalMil >KUBOTHBIX. buosorndeckue
WHBA3UH YyKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.

Tabmuubl W cxembl: «JKOJOTMYECKUE XApAKTEPUCTHKU MOMYJISALUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa nomyjsiuum», «Bo3pactHble  mupaMujibl
nonyasauum», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHbIMU
opraHuzMamun», «Mojeinb sxkosiorndeckon Humu Jx. M. XaTynHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMssH  pacTeHUN K
PACCEIICHUIOY.

Tema 9. Jxosorust coodmEecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. Csizu Mexmy
OpraHu3MaMH B OHOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEAYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue nenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl ¥ Wbl B 3KOCUCTEMAaX. KpyroBopoT BelEeCTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeauM  dKOCUCTEMBI. buomacca u  mpomykuus.
DKOJOrM4ecKre MUpaMu bl YUCEN, OMOMACChl U SJHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W HMX MPUYUHBIL. AHTPONOre€HHbIE BO3JAEHCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. IKOCUcCmemMbl Mopeu U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmblHb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEXTy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHUCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo s¢ghghekma u 6u008-30upuxamopos (Kiouesvix
61008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmeusi 3aepA3HeHUl  pPA3HbIX Munos Ha
cyOOp2aHUIMEeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTon010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt uw  cxembl:  «Ctpyktypa  OuoneHo3a»,  «IJKocHucTema

IIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jjecay, «DYyHKIIMOHAIbHbBIE
IpynIbl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«enu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTMYECKass MUPAMHIA YUCEID,
«JKonoruyeckas nupamuyia OMOMacch», «IKOJIOTHUecKass MUpaMuia SHEPTUN»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBleHHE Jieca Mocie
noxkapa», «JKocucreMa o3epa», «ArporeHos», «KpyroBopor BemecTBs U MOTOK
SHEpPruu B arpoueHosey», «I[Ipumepsr ypboskocucTem.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMUM HACEKOMBIX, Uydesia NTUIl U
3Bepeid, repO0apuu KyJabTYpPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJENb
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanne ypOo03KOCUCTEMBD».

JlabopaTtopuasi padora «lM3ydeHue pazHOOOpazusi MEIKUX MMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcusi «IKCKYpCHsl B TUIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
eJIbHUK, Ha CYXOJIOJIbHBIM WM MTOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKYpCHUsI B arpo’KOCHCTEMY (Ha MOJ€ WIH B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — oOmennanerapHas 000ji04ka 3€MIIM, T/I€ CYIIECTBYET WIH
CylIecTBOBaJa KW3Hb. PazButue nmpenacrasienuii o 6nochepe B Tpyaax 3. 3iocca.



VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctan. )Kuboe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI106anpHOM IKOCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3ota). PUTMHUYHOCTE sSIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Ouome. OCHOBHbIE OHOMBI CYIIM:
TYH/Ipa, XBOMHBIC JIeca, CMEIIaHHBIC ¥ IIMPOKOIMCTBEHHBIC JIeca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPhS. KimmMar, pacTUTEeNbHBIN 1 )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpanumn

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubr u cxembl: «I'eocdepst 3emim», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yriepona B mpupojae», «KpyroBopoT Kkuciopojga B HOpUPOIELY,
«KpyroBopoT Bojabl B mpupoje», «OcHOBHbIE OMOMBI cyliny, «Knumatudeckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiil jgec», «IupokonncTBEeHHbBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnnoBek u oKpy:xa0IIas cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NpUYUHBL. BoznelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHre BoO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOT€HHOE BO3/ICHCTBUE HA PACTUTENbHBIA M KUBOTHBIM Mup. OxpaHa
PacCTUTEIBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TMPUHIIUAIBI OXPAHBI MPHUPOJIBL.
Kpacasie xHuru. Oco0o oxpansemble Tmpupojanbie Ttepputopun (OOIIT).
borannueckue cajpl 1 300J10THYECKUE TTAPKHU.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U TMPUPOJIBI.
PannonanbHO€  MPUPOMONOJIB30BAHUE W COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emyid. OOIKME 3aKOHOMEPHOCTH TJIOOQIBHBIX DKOJIOTHUYECKHUX
kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA M €T0 BEPOSITHBIE TIOCIIECICTBHUS.

Pa3BuTHEe METOJOB MOHUTOPWMHTA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uccie008anus nepexooa K pecypcocoepezaroujei u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusarowjue O00CmMyn K
uHgopmayuu no CcOCMoAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHOBbI



9Kopeabuumayuu dKocucmem U cnocooos 060pvbOvl ¢  OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaIuA

Tabmuet  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3HeHue mnouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOIHBIE TEPPUTOPUNY, «MOJENH YyIPABIIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuun, KpacHol KHATH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOIIMMHUCST TPOTPaMM  CpeIHEro o0Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METaNnpeIMETHbIC U MPEIMETHBIE.

B cTpykType JNTMUHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTHH,
yeleHanpagienHoe passumue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIMNXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpagoCO3HAHUS  DKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTUH JTOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JEATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3UIUMU JIMYHOCTH, NATPUOTU3MA U
YBaKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KAIOIIEH Cpee.

JInuHOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpeamera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHHUI
BOCIIUTATEIHLHOU NESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOr0 BOCIUTAHMA:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00YYAIOMErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW [I€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YYCOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITTOJTHEHUU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBaTh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JTIOJICH C Pa3HBIMU YOCXKICHUSAMH, KYJIbTYPHBIMU IICHHOCTSIMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IPU OOCYXXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpaXxJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunoil, ropaoctu 3a CBOWM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIECIUIO U MaMIATHUKAM MPUPOIBI,
TOCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUHCKHX YYEHBIX B CTAaHOBJICHHE H
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHUS OHWOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIMOHAJILHOTO 0JIarONOJyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTHAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hHM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAHWE 1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0II00UE;

TOTOBHOCTh K AKTMBHOW JESITEIBHOCTH TEXHOJIOTMYECKOW U COLMATbHOMN
HaIpaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATDH, TJIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3IM4HbIM cepaM mpodecCUOHATBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  peau30BBIBATH
COOCTBEHHBIE KU3HCHHBIC TUTAHbL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJE KaK HCTOYHHKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIIEHWE YPOBHS DKOJOTUUECKON KYJIbTYphl: MPUOOpPETEHHE ONbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTH HMCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHUS M YyMEHUs TIPpU pEelIeHUH NPoOJeM, CBS3aHHBIX C pallMOHAJIbHBIM
MPUPOOIIOIb30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpEH  OKPYKAKOLIEH
MPUPOHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUITHBIE AKOJOTHUYECKHE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI MU B IO3HABATEIbHONW, KOMMYHHKATUBHOM M COIMATIBHON
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JIEATEIHHOCTH SKOJIOTHUECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKA U OOIIECTBEHHOW MPAaKTHUKW, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOAbMU U TIO3HAHUS MUPA;

NOHUMAaHUE CHenuPuKd OHOJOTUM KaK HAyKd, OCO3HaHUA €€ poJiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHWU MpoOiIeM
COXPaHEHUsI IPUPOITHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALUU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTUS MEIUIMHBI, CO3JaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBHIXO/IAa M3 III00ATBHBIX YKOJOTHYECKUX MPOOJieM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — pa3BUTHIO,  pallOHAJIbHOMY
UCTIOJb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEr0 MUPA U MPOUCXOAIINX B HEM M3MEHEHUH,
yMEHUE JefaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKUE 3HAHMS JUIs
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

OCO3HAaHUE IIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M UCCIIEAOBATEIBCKYIO IEATEIPHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30OBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUW MO OHMOJOTUHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) 00IeHayYHbIe TMOHATHSA, OTPaKAIOIIne
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTusi, SBJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEIOBAHUE,  HAOJNIOJEHHE, HU3MEpPEHUE, SKCIEPUMEHT W  JpYrue);
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

pEryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcsi; CIOCOOHOCTh
00yJaroIuxcs MCIIOJIb30BaTh OCBOCHHBIE MEXIUCITUTUTMHAPHEIE,

MHPOBO33pEHUYCCKAE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JCUCTBUS B
MMO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTHUM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOy4aromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCaIbHBIC YICOHbBIE ACHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEUCTBUS, PETYJIATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKATh:

OBaajaenue YHHUBEpPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJILHBLIMH
AEUCTBUSIMM

1) 0a30BbIe JIOrHYecCKHe AeliCTBUSA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIINK, 0000IICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIEC MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH HX
JOCTHKCHHSI, COOTHOCUTD PE3YJIBTATHI ACATCIBHOCTH C TIOCTABICHHBIMHU IICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0ObSICHEHHS (PAKTOB M SIBJICHHUM
KUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE PaCCYXXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBsI3€H M OTHOIIEHUH B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKK€  IPOTUBOPEUYMM  pa3HOrO  poja,  BBIBICHHBIX B Pa3iIM4YHbIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHUsS NPOOJIEMBbl C YYETOM aHaM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbBI€E HCCIEI0BATEIbLCKHE JeHCTBHS:

BJIa/IETh HaBBIKAMU Yy4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAllUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COLUAIBHBIX ITPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEIbLHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIM MOUCK TEepeHOca CPEeICTB U CIOCOOOB
JeNCcTBUS B MPOGECCHOHANTBHYIO CPEy;

yYMETh IEPEHOCUTh 3HAaHUS B IMO3HABATEIbHYIO U MPAKTHYECKYIO OOJAcCTH
KU3HEIEITEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpPEIaraTb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTHUECKH OLIEHUBATH
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIHMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIuu, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUs Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TNpPEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeACTBA IHpu paboTe ¢
OHoJOrMyeckod HHPOpMalUUe: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  paclO3HABaHMS U 3alIUThl  HMH(OpMAIUH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

1) oO1menme:

OCYILECTBISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINOJIHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULMNA APYIMX yYaCTHHUKOB
JIAaJIoTa WK TUCKYCCUU);

pacro3HaBaTh HEBepOalibHblEe CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme HopMyTupoBaTh CBOM BO3PAKCHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esITeJIbHOCTh:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILIeHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX JEUCTBHM C Y4€TOM OOILIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;



NPUHAMATh IL€JM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTh U
KOOPAUHUPOBATh JIEUCTBUSL MO €€ [IOCTWIKECHHIO: COCTaBJIATh IUIAH JEHCTBUM,
pacnpenenarb pojaud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHA NpPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHUSAX M MOCTYNKAaxX MO OTHOLICHWIO K KHUBOU MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTEbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpoOsieMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
32 pEIICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JEUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU Il OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHU)KEHMUIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIU3€ pPe3yIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIINOKH;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP C TIO3HUIIMH JPYTOTro YeIOBEKa.
NPEIMETHBIE PE3YJIBTATBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEP)KaHUS Y4YEOHOro MpeaMera
«buonorusi»y Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEUYCHHE
npopunpHOro  oOyueHust  oOydaronuxcss — Ouojmoruv. OHHM  BKJIIOYAIOT:
crnenuduyeckue AJjisi OMOJOTHY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJBI JIEATEIBHOCTH I10
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHusl.

[IpenMeTHBIE pe3yibTaThl OCBOEHUs ydueOHOro mpeamera «buonorus» B 10
KJlacce NOHKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  PEIICHHH TpolJieM  paruoOHaJIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIJIIOYAET:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U PA3BUTHE), OMOJOTMYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. Illneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuyenuss (H. W. BaBumoBa — o meHTpax
MHOroOOpa3usi ¥ TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(ermHOOOpa3usi MOTOMKOB TEPBOrO IMOKOJICHHS, PACIICTUICHUSI, YUCTOThI T'aMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHaensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM V3MEHYUBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO ITO3HAHMS, HCIOJIb3YEeMbIX B
OMOJOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMHCAaHUE, W3MEpPEHUE,
HaOJIIOICHNE, DKCTICPUMEHT);



YMEHHE BBIACIATH CYNIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHHUSI OPTAHOB M CHCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJOBEKa, IIPOIIECCOB JKU3HEAESITEIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PAcTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTab0IM3M), MPEBPAIICHHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TreTepOTPOPHOrO THUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aMMOCBS3M MEXKIY OpPraHOMJAMH KIETKH U HX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M WX (QYHKUUSIMH, MEXITY
opraHaMd M CHCTEMaMH OpPTaHOB Yy pPAacCTCHWH, JKMBOTHBIX M YEJIOBEKa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIUSAMH, MEXIY STallaMH
oOMEeHa BEIIECTB, dTaraMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOTO PAa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIBHBIC MPU3HAKN JKMBBIX CHCTEM, B TOM UYHCIIE
pacTeHU, )KUBOTHBIX U YEIIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pelaTh OMOJOTUISCKUE 3aa9H, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTUYECKUMH TPOIIECCAMHU U SBJIICHUSIMH, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpAaTOpHBIE W TPAKTUYECKUE padOThI, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OKCICPUMCHTATBHBIMU
cpenctBamu, GOpMYIHpPYS I1EJb HCCIEIOBAHUS, aHATU3UPOBATH TMOIYUYCHHBIC
pE3yNbTATHI U ICNIaTh BHIBOBL;

yMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKONW PaboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TIPEJACTaBIIATH  TOJYYCHHBIC  PE3yJIbTaThl HAa  YYCHHYECKHX
KOH(DepeHIusX;

yMEHUE OIICHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX HCCIICIOBAHUN B
obnactd  OWMONOrMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUTOIOTBOPCHHE, HAIMpPaBICHHOE M3MCHECHHWE T'€HOMAa M CO3JIlaHWE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHalbHON
JESATEIbHOCTH B 00JacTH OUOJOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiAyOJIsTh MO3HABATEIbHBIN
UHTEpEeC, HAIPaBJICHHBIN HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3AIUsIX CPETHETO
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» B 11
Kacce JOJKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W PpOJH OHOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHBI MHpA, B IIO3HAHWHM 3aKOHOB IPUPOABI M PEUICHUM SKOJIOTUYECKHUX
npo0bjieM 4YenoBeyYecTBa, a TaKkKe B PEIICHUH BOIPOCOB PALlMOHAIBHOIO
IPUPOAOIIOIb30BaHUS, U B ()OPMUPOBAHUH I[IEHHOCTHOI'O OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMYECKHUX 3HAHMUW, KOTOpas BKIOYAeT
ONpe/eNeHUs] U TIOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralomnX OHOJIOTHMYECKUX
TEPMUHOB M MOHATHM (B, 3KOcucTeMa, Ouocdepa), OHOIOrMUYECKUE TEOPUU
(aBomonronHasa teopust Y. JlapBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsiX U HampasieHusx sBoitonuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdYeckoro paBHoBecus k. Xapaum u B. BaitnOepra,
3apojsiieBoro cxojacrsa K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAy4YHOIO  IO3HaHMA,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAaHUAX KUBBIX 00BEKTOB U HIKOCUCTEM
(omucanue, uzMepeHue, HaOII0JeHUE, SKCIEPUMEHT), CIOCOO0aMU BBISBICHUS U
OLICHKM aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHME BBIICIATh CYHIECTBEHHbIE MPHU3HAKU: BHUJIOB, OHOr€OLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO H Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, AJITONaTPUYECKOIO " CUMITaTPUYECKOTO
BUJI000pa30BaHuUs, BIAUSHUS ABMOKYLIUX CHJI 3BOJIOLMU HA F€HO(POH]I OIS,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUsl HaIllpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBA3M MEXAY IpOLECCAMU HBOJIIOLUH,
JNBIKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
MPUCIIOCOOICHHOCTh BUAOB K cpelie 0OMTaHHs, aOMOTUYECKMX W OMOTHYECKHX



KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBsS3€d  OpPraHM3MOB B  COOOILECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HbBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI31 OPTaHU3MOB U CpPebl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI U UETIOBEUECTBA;

YMEHHE peniaTb OMOIIOTUYECKUE 33]Ja4H, BBISBISATH MIPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OHOJIOTMYECKUMU MIPOIECCAaMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OPAaTOPHBIE M NPAKTHUECKHUE padOThl, COONIOAATH
npaBuia npu paboTe ¢ ydeOHbIM U Ja00paTOPHBIM 000PYA0BaAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCIEIOBAHMS, AaHAJN3UPOBATH IMOJYYCHHBIC
pe3yJIbTaThl U JENIaTh BBIBOJBL;

YMEHHME Yy4acTBOBaTh B y4eOHO-MCCIIENOBATENbCKOW paboTe mo OHOJIOoruM,
HKOJIOTUM U MEIUIMHE, MPOBOJUMOM Ha 0a3ze IIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYCHHBIE  PE3yNbTaThl HA  YYECHHYECKHX
KOH(epeHUusIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U croco0ax MpeAoTBpalleHus
ri100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHabHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, DKOJIOTUH, TIPUPOIOTIONH30BAHHS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEpUHAPUHU, CEIBCKOIO XO3iHCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIUIyOJIsATh TO3HABAaTEIbHBIH MHTEpEC, HAINpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIET0 00Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnsie | IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 buonorus kak Hayka
2 JKuBbIE CUCTEMBI U UX U3YyUYECHUE 2
3 buonorus knerku 0.5
4 XuMuueckas opraHu3aius KIeTKu 10
5 Crtpoenue u QyHKIMU KIETKU 8 2
6 OOMeH BelIeCcTB U NMPEBpaIlEHUE SHEPTUU B 9 |
KIIETKE
7 Hacnencreennast nungopmanus u 9 0.5
peanuzaius e€ B KJIeTKe '
8 JKW3HEHHBIN UK KIETKU 6 1
9 Crpoenue U pyHKIIUN OpPraHU3MOB 17 1.5
10 Pa3sMHOX€EHHME U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — Hayka 0 HacJIE€ICTBEHHOCTH U ) 0.5
WU3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6 1
14 I'eneTtuka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorust u cuHTETUYECKask OMOJIOTHUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KosauuyectBo 4yacos DJIEeKTPOHHbBIE
No /it HanmeHnoBaHMe pa3ae/ioB U TeM Korrpomssie | Mpakrueckie (uu¢posBbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
| 3apokIeHUE U Pa3BUTHE IBOJTIOLUOHHBIX 4
MpEeACTaBICHUIN B OMOJIOTUH
2 Mukpo3BoIIOLUA U €€ PE3YNIbTAThl 14 2
3 MakposBontouus U €€ pe3ysbTaThl 6
4 [IpoucxoxaeHue U pa3BUTHE KU3HU Ha 15 LS
3emiie
5 [IpoucxoxaeHre yeaoBeKka — aHTPOIOTeHE3 10 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILEHHUAX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
OpranusMmel U cpesia OOUTaHUs 1.5
DKoJ0TUs BUAOB U MOMYJIALUN 0.5
9 DKoJ0THUs COO0IIECTB. DKOIOTHUECKHE 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHas sxocucTemMa 6
11 UenoBek 1 OKpyKaromas cpena
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 7.5







IMOYPOYHOE INTAHUPOBAHUE

10 KJIIACC
Kosm4ecTBo yacos
No Hdara
/i Tema ypoka Beero KourposabHbie IIpakTHyeckue e ——
padoThI padoThI

1 Buomorns xak KOMIDIEKCHasI Hayka M KaK 4acTh COBPEMEHHOTO 00IIecTBa 1

2 JKuBble cucTeMBl U X CBOWCTBA 1

3 YpoBHEBas Opranuzanus )XUBbIX CUCTEM 1

4 Wcropust oTKpbITHS 1 U3y4eHus kieTku. Kierounas teopus 1
MeTo/1p1 MOJIEKYIISIPHOW U KJIeTOYHOM Onosoruu. [lpakTndeckas pabdora «M3yuenne

5 METOJIOB KJIETOUHOU OHOIIOruH (XpoMaTorpadus, srekTpodopes, mudepeHnratbHoe 1 0.5
neHTpudyruposanue, [1LP)»
XUMHUYECKUH COCTaB KIETKU 1
MuHepanbHBIe BelecTBa KIETKH, X OHOJIOTHYECKas pojib 1

g Oprannyeckue BeliecTBa kieTku — Oenku. JlaboparopHas pabota «OOHapysKeHHE OETKOB ¢ | 0.5
TTOMOIIBIO KAYECTBEHHBIX PEAKIIUI

9 CaoiicTBa, Ki1accu(puKanus 1 GyHKIUU OCTIKOB 1

10 Opraandeckre BEIEeCTBa KJISTKH — YTIIIEBOJIBI 1

11 OpraHudeckue BeIecTBa KISeTKH — JIUMUIBI 1

12 Hyxnennossie kucinotsl. JIHK u PHK. JlabopaTtopnas pabota «lccnenoBanne HyKJI€HHOBBIX | 0.5
KHCJIOT, BBIJICIEHHBIX U3 KJIETOK Pa3IHYHBIX OPTaHU3MOBY

13 Crpoenue u ¢pynkuuu ATO. [Ipyrue nykieosunrpudocdarsr (HTD) 1

14 CexsenupoBanue JJHK. MeToibl TeHOMHMKH, TPAHCKPUITOMHUKH, TPOTCOMHUKHI 1

15 MeTtomp! CTpyKTypHO# OHOJIOTHH 1

16 Tuns! knetok. [IpokapuoTnueckas KieTka 1

17 Ctpoenune sykapuoTrueckoi kinetku. [Ipaktudeckas padora «M3ydeHne cBOWCTB KIETOUHON | 05
MeMOpaHbD» .

18 IToBepXHOCTHBII annapar KJIETKH 1

19 OnHomeMOpaHHbIe opranonabl kietku. [Ipaktuyeckas padora «/3ydeHne ABHKEHHS ] 05
IIUTOIUIa3MBI B PACTHUTEIBHBIX KIETKaX)

20 [TomyaBTOHOMHBIE OPraHOWABI KJIETKH: MUTOXOHAPHH, IIacTHAbl. JlabopaTopHas paboTa | 0.5

((I/ICCJ'ICLIOBaHI/IC IJj1a3MoJin3a U ACTIa3MOJiM3a B PACTUTCIIbHBIX KIICTKaX»




21 HememOpaHHbBIE OpraHOMIBI KIETKH 1
22 Crpoenue 1 QyHKIUH s17pa 1
” CpaBHUTENbHAsI XapaKTEpPUCTUKA KIIETOK dyKapuoT. JlabopaTopHas padota «/3yuenne | 0.5
CTPOEHHMS KJIETOK Pa3INYHBIX OPTaHU3MOBY
ACCHUMWIISINS ¥ AUCCUMWISIIIMS — JBE CTOPOHBI MeTaboamn3Ma. THrbel oOMeHa BEelecTB.
24 JlaGopaTopHast padoTa «/3yueHne KaTaTUTHYeCKOH aKTUBHOCTH (pepMEHTOB (Ha mpuMepe 1
aMMJIa3bl WM KaTaJla3bl)»
depMeHTaTHBHBIN XapaKkTep peakiui KIeToYHOro Merabonuima. JlaboparopHas padbora
25 «3yueHne GpepMEeHTATHBHOTO pacUieIUICHHs IEPOKCHA BOJIOPOA B PACTUTENILHBIX U 1 0.5
JKMBOTHBIX KJIETKAX»
26 Benku-akTUBaTOPHI M OENKU-UHTHOUTOPHI 1
27 ABTOTPO(DHBII THIT 0OOMEHA BEIIECTB 1
28 ®otocunTe3 1
29 Xemocunres. JlaboparopHas padota «CpaBHEHHE TPOLIECCOB (POTOCHHTE3a H XEMOCUHTE3a 1 0.5
30 AHaspo0bHbIe opranu3Mbl. Busl Opoxenus. JlabopaTopras padota «CpaBHEHHE MPOIECCOB |
OpOKEHUS U JABIXAHUSD
31 AbdpoOHBIE OpraHnu3Mbl. JTalbl SHEPreTHUECKOro 0OMeHa 1
1 DHeprust MeMOpaHHOTO rpaaueHTa mpoToHoB. Cunre3 AT®: padora mporonHoi AT®D- |
CHHTA3bI
33 Peakuuy MaTpUIHOTO CHHTE3a 1
34 Tpauckpumims — mMatpuuHblii cuaTe3 PHK 1
35 Tpancnsuus u e€ Tanbl 1
36 KomupoBanue amuHOKHCIIOT. Poits pubocoM B OnocuHTE3€E Oemka 1
37 Opranu3zauus reHoMa y IpoKapuoT U 9YKapuoT 1
38 MounekymsipHble MEXaHU3MbI SKCIIPECCUH T€HOB Y 3YKapHOT 1
39 Bupycsl — HekiteToYHBIE (OPMBI )KU3HH U 00IMTraTHBIE NapasuThl. [IpakTuueckas pabota 1 0.5
«Co31aHre MO/IeNn BUPYCa» '
40 BupycHble 3a0011eBaHus YeTTOBEKA, JKUBOTHBIX, PACTCHHH 1
41 HanotexHonornu B 6M0JI0THN M MEJULIMHE 1
42 JKW3HEHHBIH UKIT KJIETKH 1
43 Martpuunsrii cunres JJHK 1
44 Xpomocomsl. JlabopatopHas paboTa «/3y4eHne XpoMOCOM Ha TOTOBBIX MUKPOIIPEIIapaTax» 1 0.5
45 Jlenenue KJIETKH — MHUTO3 1
46 Tunst knetok. Kaprnokunes u niuroknnes. Jlaboparophas padora «HabmoneHue Muto3a B | 0.5
KJIIETKaX KOHYHMKa KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOIIPENapaTax)» '
47 Perynsnus )KU3HEHHOIO LUKJIA KIETOK 1
48 OpraHu3M Kak eInHOE [IEI0e 1




49 Tkanu pacrennii. JlaboparopHas pabora «l/13ydenue TkaHel pacTeHUi» 1 0.5

50 TkaHu >KMBOTHBIX U yenoBeka. JlabopaTopHas padoTa «V3yueHne TkaHel >KUBOTHBIX) 1 0.5

51 Opransl. Cuctemsl opranos. Jlaboparophas padora «l/3y4eHre opraHoB IBETKOBOTO | 05
pacTeHus»

52 Ornopa Tena OpraHu3MoB 1

53 JIBIKeHne OpraHu3MoB 1

54 [MuTanne opraHm3mMoB 1

55 IIutaHue NO3BOHOYHBIX XKUBOTHBIX. [IuIIeBapuTENbHAS CUCTEMA YETIOBEKA 1

56 JlpIxaHue oprann3MoB 1

57 JIpIXaHHe TIO3BOHOYHBIX KHBOTHBIX M YEJIOBEKA 1

58 TpaHcnopT BEUIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cuctemMa H03BOHOYHBIX JKUBOTHBIX M YEJIOBEKa 1

60 Brigenenue y opranusmMoB 1

61 3amura y OpraHu3sMoB 1

62 VIMMyHHas cicTeMa YenoBeKa 1

63 Pa3pakuMoCTh U perysius y OpraHu3MoB 1

64 I'ymopanpHas perynsanus U S9HJOKPUHHAS CUCTEMA KUBOTHBIX U YEJIOBEKa 1

65 DopMBbI pa3MHOXKEHHUSI OPTaHU3MOB 1

66 ITonoBoe pazMHOXKEHHE 1

67 Meiios 1

68 I'amerorenes. OOpa3oBaHue 1 pa3BUTHE TOJIOBHIX KileTOK. JlabopaTopHas padota «/3ydyenue | 0.5
CTPOCHUS TTOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpENapaTax»

69 MupuBuayanbHOE pa3sBUTUE OPTaHU3MOB — OHTOI'CHE3 1

70 3aksajika OpraHOB U TKaHEW M3 3apO/IbIIIEBBIX JTUCTKOB 1

71 Poct u pazBuTne xuBOTHBIX. JlabopaTtopHas pabota «BrIsBIeHNE TPU3HAKOB CXO/ICTBA 1 0.5
3apOJIBIIIEH TTO3BOHOYHBIX )KHBOTHBIX) '

7 PasmHOxeHMe 1 pazBuTHe pacteHui. JlabopaTopHas padora «CTpoeHne opraHoB | 05
Pa3sMHOXKEHHUS BBICIINX PACTECHHI» ’

73 Hcropus cTaHOBIIEHUS M pa3BUTHS FEHETUKH KaK HAyKU 1

74 OCHOBHBIE TTOHATHSI M CUMBOJIBI TeHeTHKH. JlabopaTtopHas paboTa «/Ipozodmnina kak 0ObEeKT 1 0.5
TEHETUUYECKUX UCCIEA0BaHUN» ’

75 3aKOHOMEPHOCTH HaCJIe0BaHUs MPU3HAKOB. MoHOrHOpUaAHOE cKpenBanue. [IpakTuueckas | 05
pabota "M3ydeHue pe3yapTaTOB MOHOTHOPHIHOTO CKPEIIUBAHNA y AP030(rits" ’

76 [{uromornyeckne 0OCHOBBI MOHOTHOPUIHOTO CKPEIINBAHHUS 1

77 Amnanusupyromiee ckpeupanue. HenomHoe toMuHupoBaHue 1

78 Jurubpunnoe ckpenmBanue. [Ipakruueckas padora «/3ydeHue pe3ynbTaToB AUTHOPHIHOTO 1 0.5




CKpPEIIMBAHUS Y IPO30(HUIIBD)

79 [{uronoruyeckne OCHOBBI JUTMOPUIHOTO CKPELMBAHMS 1

80 CueruieHHOE HacleJ0BaHUE IPU3HAKOB 1

81 XpoMOCOMHasl TEOpHUs HACTIEICTBEHHOCTU 1

82 I'enernka nmoma 1

83 T'enoTnn Kak mexocTHas CUCTEMA 1

84 I'eneTnueckuii KOHTPOJIb PA3BUTHUS PACTEHUH, KUBOTHBIX U YEJIOBEKA 1

85 M3MeHYnBOCTD PU3HAKOB. BHIBI HI3MEHUMBOCTH 1

86 MomndukanroHHas H3MEHINBOCTh 1
BapuannonHsIii ps u BapuaiuonHast kpuBasi. JlaboparopHas pabota «/ccnenoBanue

87 3aKOHOMEpHOCTEH MOAN(DUKATHOHHON M3MeHUYHBOCTH. [locTpoeHre BapHAIIMOHHOTO psiia U 1 0.5
BapUalMOHHON KpUBOW»

88 I'eHoTHIIMYECKAs M3MEHYHBOCTh. KOMOWHATHBHAS N3MEHUNBOCTH 1

29 MyTrannoHHas U3MEeHINBOCTb. [IpakTrdeckas padoTta «MyTtanuu y qpo30o¢uis! (Ha TOTOBBIX | 0.5
MHKpOTIpernapaTax)» '

90 3aKOHOMEPHOCTH MYTAIL[MOHHOT'O Ipoliecca. DMUT€HETUKA U SIIUT€HOMHKA 1

91 I'enernka yenoeka. [IpakTrdeckas padbora «CocTaBieHNE U aHAIU3 POJOCIOBHON 1 0.5

92 MeToapI METUITMHCKO TeHETHKH 1

93 3HaueHNe MEANIMHCKON TeHETHKH B MPEJOTBPAILCHUN W JICYEHUH TeHETHUECKUX !
3a0oeBaHNH YeToBeKa

o4 OcHoBHBbIe TOHATHS ceneknnu. JlabopatopHas padota «l/3ydeHne copToB KyJIbTYPHBIX ! 0.5
pacTeHui 1 MOpoJ| JOMAITHNX KUBOTHBIX) '

95 Merto/ibl ceneKMoHHOM paboThl. JlaboparopHas pabota «/3ydeHne MeTOJ0B CEIEKIIUH ! 0.5
pacTeHui» ’

96 JocTrmkeHns celeKnny pacTeHui 1 )KMBOTHBIX. [IpakTndeckas pabora «[IpuBnBka !
pacTeHuiD»

97 CoxpaHeHne, U3y4eHHe U UCIOIb30BAHNE TEHETHYECKUX PECYPCOB 1

08 BrorexHoorus Kak Hayka U OTpacib Npon3BoJcTBa. [Ipaktuueckas padora «3ydenue 1 0.5
00BEKTOB OMOTEXHOIOTHUI» ’

99 OCHOBHBIE HalpaBJICHHUsI CHHTETHYECKOIT OHoIorun 1

100 XpoMOCOMHas ¥ TeHHAsI HHKEHEPUs 1

101 MenaumHCcKIe OMOTEXHOIOTHI 1

102 PesepsHsbiit ypok. [ToBTOpeHue, 00001IeHNE, cCHCTeMaTH3allns 3HaHU I 1

OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 0 13.5




11 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara u¢poBbie
w/n Tema ypoka Beero KonTpoabubie | IlpakTuueckue fll3y'{eﬂl/lﬂ :)16[()1;I;OB3T6JILHLIe
padoThI padoThI pecypenr
1 OBosmonnonHas teopus Y. Jlapsuna 1
) JIBuoKyIIIHEe CUJIBI HBOJIIOIIMK BUIOB 110 Y. |
Hapsuny
3 Bbopn0a 3a cyiecTBoBaHMEe, €CTECTBEHHBIN U |
HCKYCCTBEHHBIN 0TOOP
4 dopMupoBaHUEe CUHTETUYECKON Teopuun |
SBOJIIOINH
5 OTaIbl 3BOIOIMOHHOTO MpoIiecca: |
MHUKPO3BOIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tomynsitust — sJIeMeHTapHas eIMHUIA |
HBOJIIOLIUN
3aKOH F€HETHUYECKOTO paBHOBeCHUs JIk.
7 Xapmau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIeHIE U3MEHUUBOCTH Y '
0oco0ell 0ITHOrO BHIa
8 DneMeHTapHbIe (aKTOPBI IBOTIOIUN 1
9 OddexT ocHoBaTens. IhdexT OyTbUIOUHOTO 1
TOpJIBIIIKA
10 Murpanuu. M3onsamun nomynsuui: 1

reorpaduueckasi, OnoJIoruyecKas




EcTtecTBeHHBIN 0TOOP — HANPABIISIONTUN

i dakTop IBONIOLUU

12 [TooBoii oT60p
[Tprcnoco0aeHHOCTh OPraHU3MOB KaK

13 pe3yabpTaT MUKPO3BOIIONMHU. JJabopaTopHas 0.5
pabora «M3yuenue apomop(o30B 1 '
WJIM0AANTAlIMN Y pACTEHUI U )KUBOTHBIX)

[Tpumeps! pUCTIOCOOICHHH Y OpPraHU3MOB:
Mophooruueckre, GU3N0IOTUIECKHE,

14 OMOXHUMHUYECKHUE, IOBEICHYECKHE. 0.5
JlaGopaTtopHas pabora «IIpucnocobneHus ’
OpPraHU3MOB M UX OTHOCHUTEJIbHAs
1eJIeCO000Pa3HOCTh)»

Bun, ero xpurepuu u CTpyKTypa.

15 JlaGopatopHas paborta «CpaBHEHHE BUI0B 0.5
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

16 Crpykrypa Buza

17 Bunoobpa3oBanue kak pe3ynbTaT
MUKPOIBOJIOIIH

18 CBs13b MUKPO3BOJIIOIIUH U 3MTHIEMHOJIOTUN

19 MaxkponsBostorus. [Taneonronoruueckue
METO/IBI H3YYECHUS IBOFOIIHN

20 buoreorpaduyeckue MeToAbl U3yUEHUS
IBOJTIOIUH

21 OMOPHOIOTHYECKHE U CPABHUTEIBHO-

MOP(OIOTHIECKUE METOIBI U3YICHUS




3BOJIIOIIMH

MonekynspHO-reHeTHUECKUE,

22 OMOXMMHUYECKHE 1 MATEMAaTUYECKUE METOIbI
U3y4CHHSI SBOJIIOLIUT

23 OO01mre 3aKOHOMEPHOCTH SBOJTIOIHH

24 AnantuBHas paauanys. HepaBHOMEpHOCTb
TEMIIOB HBOJIOIIH

55 Hay4HbIe THTIOTE3bI IPOUCXOXKICHHS KU3HU
Ha 3emiie

26 JloHay4HbIE IPEICTABICHUS O 3aPOKICHUN
KHU3HU

7 OCHOBHBIE 3TaITbl HEOPTAHUYECKOM
HBOJIOIUH

28 ['unoressl 3apoxkaeHNs KUZHU
Uctopust 3emMian 1 METOBI €€ N3yUCHHS.

79 JlabopaTtopHas pabora «M3yueHue u
OTIMCAaHHE UCKOMAEMBIX OCTATKOB JIPEBHUX 0.5
OpTaHU3MOB»

30 HavanbHble 3Tanbl OpraHn4ecKOi IBOTIOLUH

31 OBOJIIOLUS DYKapHOT
OCHOBHBIE ITaITBI YBOJIIOIIUH PACTUTEILHOTO

10 mupa. [IpakTrueckas padora «M3yuenne
0COOEHHOCTEH CTPOSHUS PACTEHUN Pa3HbIX 0.5
OT/ICTIOBY

13 OCHOBHBIE ATaIbl BOJIOIMH KUBOTHOT'O

MHpa




:‘)BOJ'IIOHI/ISI JKHNBOTHBIX. HpaKTI/I‘IeCKaﬂ

34 pabota «3ydeHue ocoOEHHOCTEH CTpOSHUS 0.5
MO3BOHOYHBIX YKUBOTHBIX
35 PazButue xxu3Hu Ha 3emMiie 1o 3pam U
nepuoiam
36 MaccoBbie BEIMUPaHUSI — IKOJIOTUYECKUE
KPU3HCHI MIPOIILIIOTO
37 CoBpeMeHHbIN IKOJIOTUYECKUI KPU3UC, ETO
0COOEHHOCTHU
38 CoBpemeHHasl cucTeMa OpraHuyecKkoro Mupa
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB
40 AHTpOIIOJIOTHS — HayKa O 4eJIOBEeKe
41 Pa3BuTHe npeacraBieHuit 0 TPOUCXOKICHUI
YeJI0BeKa
Mecto denoBeka B CHCTEME OPTaHUYECKOTO
4 mupa. Jlaboparopnas padota «3yueHue 0
0COOCHHOCTEH CTPOCHHUS CKeJIeTa YellOBeKa, s
CBSI3aHHBIX C MPSAMOXOKICHUEM»
43 JIBHKyILME CHIIBI AHTPOIIOTEHE3a
m CooTHoIIeHHe OMOTOTUYECKUX U
COLIMANILHBIX ()aKTOPOB B AaHTPOTIOTCHE3E
45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a
46 [Tasnieorenerrika u najeoreHOMHKA
47 DBOJIIOIHUSI COBPEMEHHOT'O YETIOBEKA




48

Yenoseueckue pachl. [IpakTuueckas pabora
«M3yueHue 3KOJOTHYECKUX aanTaiun
4eJI0BEKa»

0.5

49

MexaucuuIInHapHble METObI
AQHTPOIIOJIOTUU

50

3apoxaeHUE U PA3BUTUE IKOJIOTHU

51

Mertoasi skonoruu. JlabopatopHas padbora
((I/I3yT-I€HI/IC METOAOB 3KOJOTHYCCKUX
HCCIIEIOBAHUID)

0.5

52

3HaueHne YKOJIOTNYECKUX 3HAHUN I
YeJ0BeKa

53

Okonornyeckue HaKTopsl

54

Abuotnueckue paktopbl. CBET Kak
sKosiornueckuit ¢pakrop. JlabopatopHas
pabota «BpIsBIEeHHE TPUCTIOCOOIECHHH
OpPTraHU3MOB K BIIUSTHHIO CBETa»

0.5

55

Abuotnueckue (axropsl. Temneparypa kak
sKosiorndeckuit paxtop. JlaboparopHas
pabota «BpIsBIEeHHE TPUCTIOCOOIECHHH
OpPIraHU3MOB K BIIMSTHHUIO TEMIIEpaTypb»

0.5

56

AbuoTtnueckue paxkropsl. BiaaxkHoCTh Kak
sKosoruueckuit pakrop. JlaboparopHas
paboTa «AHATOMHYECKHE OCOOEHHOCTH
pacTeHUH U3 Pa3HBIX MECT OOUTAHUS»

0.5

57

Cpenpl oOuTaHUs OPraHU3MOB

58

buonornueckne puTMbl




59

Kuznennsle popmMbl OpraHU3MOB

60 buotnueckue GakTopsl
3HaueHne OMOTHUECKUX B3aMMOJIENCTBUI
61 JUISI CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie
obutaHus
& DKOJOTUYECKUE XapaKTEPUCTUKU
MOITYJISIIIAH
OCHOBHBIE TIOKA3aTEIIN TOMYJISIIHN:
63 YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U
MOJIOBAsI CTPYKTYpa
OcCHOBHBIE TIOKA3aTEIIN TOMYJISIIHN:
64 POX1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTH, MUTPALIAN
65 DKojyoruyeckasi CTpyKTypa MOnyJsuu
66 JluHamuka nonyasuuy U e€ peryJisiuus
67 KpuBbIie pocTa YiCIEHHOCTH TTOMYJISIIIHH.
KpuBbie BEDKUBaHUS
Okonoruyeckas HuIa Buaa. JlaboparopHas
68 pabota «IIpucnocoOneHus ceMsH pacTeHui 0.5
K pacceneHuIo»
69 Bua xak cucrema nonynsiuit
70 3aKOHOMEPHOCTH MOBECHUS M MUTPALIUN
YKUBOTHBIX
71 Coo011ecTBO OpraHu3MOB — OUOIIEHO3
72 DKocucTemMa Kak OTKpPBITasi cUcTeMa




KpyroBopot BelecTB 1 MOTOK 3HEPTUHU B

73
9KOCUCTEME

74 OCHOBHBIE TIOKA3aTeNN IKOCUCTEMBI

75 DKOJOTHYECKHE MUPAMUIBI

76 N3meHeHus coo0IIEeCTB — CYKIIECCUH

77 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€P
U peK. DKOCUCTEMbI MOPEH U OKEaHOB

73 [TpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI
TYHJP, JIECOB, CTEIIEH, IIyCTHIHb

79 AHTpPONIOT€HHBIE YKOCUCTEMBI

20 Ypboskocucremsl. [Ipaktuueckas pabora 0.5
«M3yuenue u onucanue ypoo3KoCUCTEMBI» '
3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX

81 B3aUMOJICVCTBUI OPraHU3MOB B
HKOCHCTEMAX
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHAN

2 Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, TOMYJIALIMOHHOM U
9KOCHUCTEMHOM YpPOBHSX

23 buocdepa — oOuienianerapHas 060104Ka
3emun

84 VYuenne B. U. Bepranckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHOChepbl

26 KpyroBopots! BeniecTs u

OMOr€OXHUMHYCCKHUE OUKIJIBI




3oHanbHOCTH OMocdepbl. OCHOBHBIC OMOMBI

87
CyIu

88 YcroitunBocTh OUochepsl

89 DKOJIOTMYECKUE KPU3HCHI U UX IPUUUHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPONOreHHOE BO3JICHCTBUE HA
pPacTUTEIIbHBIN U YKUBOTHBIA MUP

92 OxpaHa npupoasbl

3 OcHOBHBIE IPUHLIUIIBI YCTOWYHBOTO
Pa3BUTHS YEIIOBEUECTBA U IIPUPOIBI
PanmonansHOE IPUPOOIIOIL30BAHUE U

94 COXpaHECHHE OMOJIOTHIECKOTO Pa3HOOOpasus
3emin

95 O6006menue mo Teme «MHUKPOIBOTIONHUS U €€
pe3yabTaThI»

96 O600menue o Teme «MakpodIBOTIOLUS U €€
pe3yabTaThI»

97 O6006menue o Teme «IIpoucxoxaeHue u
pa3BUTHE KU3HU Ha 3eMIIe)

08 O606menue o Teme «IIpoucxoxaenue
YeJIOBEKa — AaHTPOIIOTEHE3)»

99 O06o0menue mo Teme «IKOJIOTHS — HayKa O
B3aMMOOTHOIICHHSIX OPTaHU3MOBY

100 O6006menue mo Teme «OpraHu3Mbl U cpefia

oburauus»




101 00001eHne 110 TeMe «DKOJIOTUs BUIOB U |
TIOMYJISIIIA

102 O606menue mo Teme «buocdepa — |
rio0abHas SKOCUCTEMA)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJHM OHOJIOTUHM B CHCTEME
€CTECTBEHHBIX HayK, B ¢dbopMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, B IO3HAHUU 3aKOHOB NMPUPOABI U
PEIICHNHN KXU3HEHHO BAXKHBIX COLUATBHO-ITHYCCKHUX, SKOHOMUYCCKHX,
9KOJIOTMUYECKUX IIPOOJIEM YEJIOBEUECTBA, @ TAKXKE B PELLICHUU BOIIPOCOB
paIMOHaIBFHOTO MIPUPOAOIOIB30BaHUA, B (DOPMUPOBAHUU [IEHHOCTHOTO
OTHOIIEHUS K IPHUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnanenne cucremoii 3HaHMH 00 OCHOBHBIX METOJAaX HAyYHOIO
[IO3HAHUS, UCMOJIb3YyEeMbIX B OMOJOIMUYECKHX HCCIIEAOBAHUSAX >KUBBIX
O0OBEKTOB M 3KOCHCTEM (ONHMCaHHE, HW3MEpPEHHUE, IPOBEICHUE
HAOIOACHUH); CIIOCOOAMU BBISIBICHUS W OIICHKH aHTPOIIOT€HHBIX
W3MEHEHUH B IIPUPOJIE.

YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX SKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpPMYJIHpYS IeNb HCCIEAOBAaHUS, AaHAJIHM3UPOBAThH
MOJTyYCHHBIE PE3YJIbTATHI U JIEIaTh BBIBOJIBI.

BbisiBIeHHEe 3aBUCUMOCTH  MEXIYy HMCCIEIyeMbIMU BEJIMYMHAMU,
00BsICHEHUE MOIYUYEHHBIX Pe3yIbTaToB U (OPMYIMPOBAHNUE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ U 3aKOHOB

YMeHue BIajeTh CHUCTEMOM OHONOTHYECKMX 3HAaHUN, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAOME OWOJOTUYECKUE TEPMHUHBI M TOHSTHUS
(>Ku3HB, KJIE€TKA, TKAaHb, OPraH, OPraHW3M, BHJ, TIOIYJISIIMS, SKOCUCTEMA,
ouorieHo3, Omocdepa; METadOoIM3M, TOMEOCTa3, KICTOUYHBI WMMYHUTET,
OuocuHTe3 Oenka, OWOMONMMMEpHI, JUCKPETHOCTh, CaMOpPETyJIsIus,
CaMOBOCIIPOU3BEICHUE, HACJIEICTBEHHOCTD, M3MEHYHUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Ouosjormueckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KJIOHAJIbHO-CENEKTUBHOTO UMMyHHuTeTa I[I.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpHUs HacieacTBeHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxoactsa K. bapa, sBosmonuoHHas

teopus Y. JlapBuHa, CcHHTETHYECKas TEOPUA DBOJIIOLUH, TEOPHUS




antporioreHeza Y. JlapsunHa; Teopus Oumoreoreno3za B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOrooOpa3ust M MPOHCXOXKIACHUS
KyJIbTypHbIX pactenuid, yudenue A.H. CepepuoBa o0 nyrsix u
HaIpaBJIeHUsX dBoJIrOIMH, yueHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hs TOTOMKOB IEPBOT0 MOKOJICHHUS, PACICIUICHUS
MPU3HAKOB, HE3aBHCUMOI'O HacjenoBaHus IpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeIOBaHUs TPU3HAKOB W HaAPYIICHUS CUEIJICHUs
reioB T. Moprana; romMoJOTHYeCKHMX pSAJOB B HACJIEICTBEHHOU
n3menunBocty H.M. BaBwiioBa; renernueckoro pasHoBecus JIx.
Xapan u B. BaiinGepra; 3apoapsimeBoro cxozactsa K. bapa;
ouorenernueckuii 3akon J. ['exkens, @. Miosepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBmwia (Muaumyma FO. Jlubuxa, sKoJOrMYecKod MUpaMuibl 4Hce,
01OMAacChl U SHEPTUH);

runote3bl (koauepBatHo A.W. Omnapuna, nepBudHoro Oynabona J[x.

Xonpetina, mukpocdep C. Pokca, pudozuma T. Uek)

VYMmenue peiiaTb IMOUCKOBBIC OMOJI0rHYCeCKUe 3aJa4u,; BbIABIATH
IMPUYUHHO-CJIICACTBCHHBIC CBsA3U MCXKIAY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU 06LCKTaMI/I, mnpoueccaMu M ABJIICHUAMU, J€JIAThb
BBIBOJIbI 1 IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATb I'CHOTHIIMYCCKHUE CXCEMbl CKPCIIUMBAHHA JIA PAa3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPECHOCA

BCHICCTB U SHCPI'UU B IKOCUCTEMAX (I_ICHI/I IHUTaHWA, ITUIICBLIC CeTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3U  MEXJIYy CTPOCHHEM U
(GYHKIUSAMU: OpPraHOUJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB y pAacCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BELIECTB; ATallaMH KJIETOYHOTO LIUKJIA U KU3HEHHBIX
LUKJIOB OPraHU3MOB; dTalaMi ’MOPUOHATILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢GeHoTUNIOM U (pakTopaMu Cpeabl OOUTaHWUS,
IpoLeccaMy  JBOJIIOLUM; JBIKYLIIMMH CHUJaMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX 3KOCHUCTEM U MPUCHOCOOTCHUSMH K HUM

OpraHu3MOB

YMeHue BBIIENATh CYIIeCTBEHHBIE TPU3HAKHU:

CTPOCHHS BUPYCOB, KJIETOK MPOKAPUOT U FYKAPUOT; OJHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BHU/IOB, 6I/IOFeOIIeHO3OB, 3KOCUCTEM H
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHoOB PAaCTECHHH,
KUBOTHBIX, YEJIOBEKA; MPOILIECCOB KU3HEEATEIBHOCTH, TPOTEKAIOIIUX

B OpraHusmax paCTeHHﬁ, KHUBOTHBIX H YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB (Mera0onu3M), HWHPOPMALMH W
MIpeBpaIleHHs] SHEPTUH, OPOKEHUs, aBTOTPOPHOTr0 M TeTepoTpodHOro
TUINOB THTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meho3a,
raMeToreHesa, 53MOpHUOreHe3a, NOCTIMOPHOHAIBHOIO  pPa3BUTHA,
Ppa3sMHOXKEHHUs, UHIUBUYyalbHOTO PAa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOI'O
orOopa,  CTaOWIM3HMPYIOLIET0,  JBIXKYIIETO ¥ Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUUYECKOTrOo
BUJI000pa30BaHus; BIUSHUS JABHKYIIMX CHJI SBOJIIOLIMM HA TFeHO(QOH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPraHU3MOB K cpene OOWTaHus,
Yyepe[oBaHMsl HANpaBICHUM 53BOJIOLMHU; KPYroBOpOTa BELIECTB U

IIOTOKAa SHEPIUH B 9KOCUCTEMAX

Cq)OpMI/IpOBaHHOCTI) YMGHI/IFI BBIACIATH CYIIIGCTBGHHI)IG HpI/IBHaKI/I
BHPYCOB, KIJIETOK [IPOKApUOT M DYKapHUOT, OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHHW3MOB, BHUJOB, OHOIE€OIICHO30B U JKOCHCTEM;
0COOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB M IPEBPAICHHS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO0 M DHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPCHUS, pa3BUTHI H
Pa3MHOXCHHUS, UHIMBHYyaTbHOTO Pa3BUTHS OpraHu3Ma (OHTOrCHE3a),
O0pBOBI 32 CYIIIECTBOBaHHE, €CTECTBEHHOTO 0TOOPA, BUI000pa30BaHNUs,
MPHUCTIOCOOJICHHOCTH OPraHW3MOB K cpene OOWTaHUus, BIHASHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOHOFeHHI)IX I/I3M€H€HPII7[ B DKOCUCTECMaAX
CBOEHM MECTHOCTH, KPYrOBOPOTa BEIIECTB M MPEBPAIIECHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHIE apTyMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATUYECKUX TPYII; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMS; EIWHCTBA YEIOBEYECKHX pac;
HEe00XO0IMMOCTH 37J0POBOr0 00pa3a *KU3HU, COXpAaHEHHS pa3HOO0pa3us
BUJIOB M HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHHMS MPHUPOIBI U

YCJI0BCUCCTBA

YMeHHe KpUTHUECKH OIeHUBaTh WHGOPMAIMIO OHOJIOTHYECKOTO
CoJiepKaHUsl; MHTEPHPETUPOBATh 3TUUECKHE ACIEKThl COBPEMEHHBIX
WCCIeIOBaHU B~ OWOJNIOTMH,  MEOUIMHE,  OMOTEXHOJIOTHH,
paccmaTpuBath rJ100anbHbIe IKOJIOTUYECKHE POOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorusa xak HayKa. ’KuBble cucTeMbl U UX HN3YUCHHUEC

1.1

CoBpemeHnHass OHMOJOTMs — KOMILJIEKCHAsi Hayka. buosjormueckue Hayku U
u3ydaemble UMM 1poOiembl. DyHAaMeHTaJdbHbIC, NPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHON E€CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizanHbie ¢ Ouonorueil. 3HaueHue OWOIIOTUU B
MPAKTUYECKOW JIESITEIbHOCTH YEJIOBEKa: MEAUIUHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

1.2

JKuBble cuUCTeMBI Kak MpeaMeT u3ydeHus Owmonoruu. CBONCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIIOKHOCTh U
YIOPSIOYCHHOCTh CTPYKTYPHI, OTKPBITOCTb, caMoOpraHu3aIys,
CaMOBOCITPOU3BENICHUE, Pa3IPAKUMOCTh, U3MCHUUBOCTD, POCT U Pa3BUTHE.

YPOBHU OpraHu3aIy >KUBBIX CHUCTEM: MOJEKYJSPHBINA, KIETOYHBIN, TKAHEBBIH,
OpraHU3MEHHBIH, HOMYJISIITHOHHO-BUIOBOI, 9KOCHUCTEMHBIH
(buoreonieHotuueckuii), OmocdepHsiid. IIporecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHBIE TPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHHS

MaTepuun

1.3

Mertoapl Ouonornyeckoi Hayku. HaGmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMarusanms, Metaadanmm3. IloHsATHe o0 3aBHUCHMMON M HE3aBHCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBast rumnore3a. Ilonstue BbIOOpKM M €€ gOCTOBepHOCTb. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKAa JOCTOBEPHOCTH IOJIYYEHHBIX PE3YJIbTaTOB.
[IpynunHBEl HCKaKEHUs pPe3yJbTAaTOB JKCIIEpUMEHTA. [IoHATHME CTaTMCTMYECKOro

TECTa

Knerka kak Ouojorudyeckas cucremMa

2.1

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IUHHIA >KUBOTO. VICTOPHUS OTKPBITHS
knetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJI0XKEHUS COBPEMEHHON KJIETOYHOU TEOPHH.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOe

LHEHTPU(PYTUPOBAHUE, KYIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPO3JIEMEHTHI. Bona u

e€ poJib KaK pacTBOPHUTENS, pearcHTa, ydacTHE€ B CTPYKTYpPUPOBAHHUU KIIETKH,




TEIUIOperyJiALuU. MuHepanbHble BELIECTBA KIETKH, MX OHOJOrMYecKas poJlb.
Ponb KaTMOHOB ¥ aHMOHOB B KIIETKE.

buonornueckue nonumepsl. benku. AMHHOKUCIOTHBIH COCTaB  OEJIKOB.
CrpykTypsl OenkoBoii Moisekynsl. IlepBuuHnast cTpykrypa Oenka, HenTuAHas
CBA3b. DBTOpuuHas, TpeTU4Has, 4YETBEPTUYHAs CTPYKTYphl. JleHaTyparus.
CaoiictBa 6enxoB. Knaccudukanus 6enko. buonorunueckue GpyHKIuu OeKOB.
VYrineBoabl. MoHOcaxapuIpl, AMCAXapUbl, OJUIOCaXapuabl M IOJHCAaXapubl.
OOummii mmaH cTpoeHuss M (U3UKO-XMMHYECKME CBOMICTBAa  YIJIEBOJOB.
buonornyeckne GyHKIUHU YIIIE€BOIOB.

Jlumuasl. T'unpodunbHo-runpodoOHbIe cBolicTBa. Knaccupukanus JIMOUIOB.
Tpurnuuepunsl, ¢Gochomunuasl, BOCKH, CTEpOHAbL buonormueckue (yHKIHA
munuaoB. O6imue cBoiicTBa GMOJIOIrMUECKUX MEMOpaH — TeKy4ecTh, CHOCOOHOCTh
K CaMO3aMbIKaHHIO, MIOJIYITPOHULIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunmun kommiemenTapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas criupans. MecTtoHaxoxaeHue u ounonorudeckue ¢pynxiuu JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonornueckue pynkunn AT®. BoccraHoBineHHbIE IEPEHOCUHKH, UX (QYHKIIMH B
kietke. CekBenuposanue /JHK.

CtpykTypHast Ouosiorusi: OMOXUMHUYECKHE U OWO(DU3UYECKHE HCCIIEIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  KJIETOK: JyKapuOTHYecKas M nIpokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuoTHUYecKoi kieTku. KierouHas creHka OakTepuil U apxew.
Oco0eHHOCTH CTpOeHUsl TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OMOLIEHO3aX.

Crpoenre U (pyHKIIMOHMPOBAHHE SYKAPHMOTHUECKOM kieTku. Ilnazmatuueckas
MeMOpana (tutazmanemma). CTpykTypa Tuta3Matudeckod memOpanbl. TpancmopT
BEUIECTB uepe3 IUIa3MaTUYeCKylo MeMOpaHy: maccuBHbIM  (nuddysus,
obneruénHass muddy3us), akTUBHBIM (NMEPBUYHBIA M BTOPUYHBIM aKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-kaaneBoro
Hacoca. DHJIOIMTO3: MUHOMHUTO3, (aromuTo3. Dk30uuTo3. KietouHas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

[Muromnazma. Ilutozons. [Mutockener. [IBmxkenue wnuromnasMbl. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbBl KIETKU: SHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapar ['oapaxu, TU30COMBI, UX CTpOeHHE U (QYHKIMH. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHoOUA0B KJIeTKH. CTpOeHHE TPaHyNISIPHOIO PETUKYIyMa.

Cunre3 pacTBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuit




(arpanynspHBIN) SHAOIUIA3MAaTUYECKH peTukyiaym. CekperopHas GyHKIHS
anmapara ['onbmxu. TpancnopT BewiecTB B KJETKE. Bakyonum pacTUTENIbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKHA: MUTOXOH/IPUH, TUTACTUIBI.

Crpoenve W (QyHKIMM MUTOXOHApPUN W mactul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JIYKapuoT.  XJIOPOILIACTHI,
XPOMOIUIACTBI, JIEUKOIUIACTHI BBICIIMX PACTECHUM.

HememOpannbie opranounsl kiaetku CrpoeHne U (QYHKIUMH HeMeMOpaHHBIX
opraHoujioB Kjetku. Pubocombl. MukpodunameHTsl. MbplllleuHble KIETKH.
MuxkpotpyOouku. Kierounelii neHtp. CTpoeHHME U [BHXKEHHE SJ>KTYTUKOB H
pecHrdeK. MUKpOTpyOOUKH IUTOIIa3Mbl. LleHTpros.

SAnpo. Obonouka sipa, XpOMaTHUH, KapUOIMa3Ma, SIPBIIIKHA, UX CTPOEHUE U
byakuu. SnepHbiii 6enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pacmoOKEHUE
XpoMOcoM B HHTep(ha3HOM siipe. benku XpomMaTnHa — TUCTOHBI.

Knerounsie Bxmtouenus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK JYKapUOT

(pacTUTENbHOM, YKUBOTHOU, TPUOHOI)
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AccuMuisiiMsl M JUCCUMMIISALUS — JIBE CTOPOHBI MeTaOosn3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TeTepOTPOHBIA. YUacTHe KHCIOpOJa B OOMEHHBIX
mporeccax. DJHepreTuyeckoe oobOecriedyeHue KiIeTKu: mnpeBpamienue ATO B
oOMeHHbIX Tmporeccax. DepMEHTATUBHBIH XapakTep peakUuuil KJIETOYHOIro
Merabonm3ma. DEepMEeHTHI, WX CTPOEHHE, CBOMCTBA W MEXaHWU3M JICUCTBUSI.
Kodepmentsl. Otianuns (epMEHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbl M OENKU-WHTMOMTOPBL. 3aBUCHUMOCTb CKOPOCTH (hepMEHTaTHBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

IlepBruHBIil CHUHTE3 OpraHUYECKHUX BemecTB B kierke. PotocuHTe3. Ponb
XJIOporiacToB B mporecce (orocunTeza. CBeroBas u TeMHOBas (asbl.
[IponykTuBHOCTH (OoTOCHHTE3a. BnusHue paznuuHbBIX (AaKTOPOB Ha CKOPOCThH
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XeMmocuHTe3. PazHooOpas3ne opraHn3MOB-XE€MOCHHTETHKOB: HUTPpUPHUIMPYIOIIHE
OakTepuu, >Kene300aKTepuu, CepoOaKTEPHH, BOAOPOJHBIC OaKTEepuu. 3HAUEHUE
XEMOCHHTE3A.

AHa’poOHble oOpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS U HX
WCIIOJIb30BaHNE YEJIOBEKOM. AHa’pOoOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpraHU3MBbl. DTallbl 3HEpPreTHueckoro oomeHa. [loAroToBUTENbHBIHM
stan. ['MuKoan3 — 6ecKucIopoaHOe pacuieTyieHUue TI0KO3bI.

buonornueckoe OkHCIEHUE, WIH KIETOYHOE JblXxaHHe. Poilb MUTOXOHIpUU B
mporeccax OHMOJIOTUYECKOTO OKHCIJICHHUS. Huknnyeckue peaxkuuu.

OxucnurensHoe ¢ochopunuposanue. [IpenmyiiecTBa a3poOHOro mMyTH OOMEHa




BEILIECTB Tepes] aHadPOOHBIM. Dh(HEKTUBHOCTh YHEPTETUUECKOTO 0OMEHa

2.5

Peakiium MaTpu4HOrO CHHTE3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEaKIUIX
MaTpUYHOTO cHHTe3a. Peanuzanus HacneacTBeHHON nHpopmanuu. ['enernyeckuit
KoJ, ero cBoiWctBa. TpaHckpunuus — matpuunbii cuHTte3 PHK. Ilpunuumns
TPAHCKPHIILIUU: KOMIIEMEHTAPHOCTh, aHTHIAPAJUIETbHOCTh, ACHMMETPUYHOCTD.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B OmocunTtese Oernka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucioT. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranu3anys reHoMa y IpoKapuoT U 3yKapHoT. Perynsuus akTUBHOCTH I€HOB Y
npokapuot. ['mmoreza onepona (®. XKakob6, XK. Mano). Perymsimus oOMeHHBIX
mporeccoB B kieTke. Kietounslit romeocTas.

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

Bupychbie 3a0oneBaHusi uenoBeka, >KMBOTHBIX, pacteHuil. CIIWJ, COVID-19,

COIMAJIbBHBIC U MCIUIIMHCKHUC HpO6HeMLI

2.6

Knerounsnii uwmkn, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B uMHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecuHrerndeckuit  (HOCTMUTOTHYECKHMM), CHHTETUYECKUH H
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TEPHObI HHTEP(Da3bI.

Marpuunsiii cunte3 JIHK — permumkanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CUHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenoMepa3a. XpPOMOCOMHBIM HAa0Op KIETKM — KapHOTHM. JIMIUIOMAHBIA U
rarion b - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Henenne xietkn — MuTo3. CTaguu MHUTO3a U IMPOMCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHes u nurokmHe3. buosnornueckoe 3Ha4eHHE MHUTO3a.
Perynsus mutoTndeckoro nukia kiaetku. [Iporpammupyemast kierouHas rudesb
— amomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

Opranusm Kak OMoJIOrHyecKas cucTemMa

3.1

OOHOKIIETOUHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHbIE OpraHM3MbBl  H
MHOT'OTKaHEBbIE OPTraHU3MBI.

@®opMbl pa3sMHOMKEHUS OpPraHMW3MOB: Oecrojoe (BKJIKOYash BEreTaTUBHOE) U
nojoBoe. Buapl  Gecrnonoro  pasMHOXKEHHUS:  [MOYKOBAHHE, CIOPYJISAIMS,
(bparmMeHTays, KIOHUPOBAHHE.

[TonoBoe paszmuoxenue. [lonoBbie kneTKu, win rameTsl. Meito3. Ctaguu meiiosa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buonornueckuii cmpicit Meiiosa




U TI0JIOBOTO ITpouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.
[Ipen3aponpiieBoe paszButhe. ['ameToreHe3 y >KMBOTHBIX. [l0J0BBIE JKene3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
Crpoenue mnojiOBbIX KiIeTOK. OmIog0TBOpeHHE U SMOpPUOHANBbHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHne3). Craauu sMOpHOreHesa
KMBOTHBIX (Ha mpumepe JsrymkH). JIpobnenue. Tunsl apodnenusi. OcobeHHOCTH
Ipo0JieHUsT MJIEKOIMTAIOIIMX. 3apobILeBble JUCTKH (racTpyisanus). 3akiaika
OpraHOB M TKaHEH M3 3apOAbIIIEBBIX JMCTKOB. B3anMHOe BiMsHHME 4YacTed
pa3BUBAIOLIETOCA 3apoibllia (3MOpHOHANbHAsT MHAYKLIMA). 3akiajka IUlaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJbTaT HEpapXU4ECKHUX B3aMMOJACHUCTBUI TI'CHOB.
Biusnue Ha SMOpHOHANIBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXKaroIeH
cpenpbl.

Poct u pazBurtue xuBoTHBIX. [locTaMOpronanbHblil nepuoa. [lpsmoe n Hempsimoe
pazButue. Pa3Butne ¢ meramopdo3oM y O€CIO3BOHOYHBIX M TIO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYEHUE NPSIMOrO M HENPSAMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoge. Tumbl pocta XUBOTHbIX. (DaKTOpHI peryisanuu
pocta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOIO pa3BUTHUS Y
KUBOTHBIX U 4esioBeKa. [lepnosipl OHTOreHe3a yeaoBeKa.

PasmHoxeHne u paszButue pacteHuid. ['ametodutr u cnopoput. Meiio3 B
KU3HEHHOM IMKJIe pactenuii. (OOpa3oBaHue CcrHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OIUIOI0TBOPEHKE Y IIBETKOBBIX pacTeHHi. OOpa3zoBaHue u

Pa3BUTHEC CEMCHHU. MexaHu3MbI peryjaquu OHTOICHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

3.2

Ucropust craHOBieHHS W pa3BUTUS TEHETUKHM Kak Hayku. OCHOBHBIE
FEHETUYECKNE TOHATHS W CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIJIEIbHBIE
IEHbl, AJIbTEPHATUBHBIE IPU3HAKH, JOMHUHAHTHBIA WM PELECCUBHBIA NPU3HAK,
TOMO3UTOTa, TEeTePO3UroTa, 4YHUCTas JUHHS, THOPHUABI, TEHOTUN, (HEHOTHIL.
OCHOBHBIE ~ METOJbl  TE€HETUKH: THOPHIOIOTHYCCKUAN,  ITUTOJIOTHUECKHH,

MOJIEKYJIIPHO-T€HETUYECKUI
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Monorubpunnoe ckpemupanue. [lepBbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpusoB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Bropoit 3akoH
MeHngens — 3akOH paclIeIyIeHUs Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyrolee ckpemuBaHue. [IpoMeXyTOUYHBIM XapakTep Hacl€OBAHHUS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemyBanue. Tpetuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOI'O

HaCJICOJOBaHUA ITPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEIIMBaHHUS.

CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HacJeJ0BaHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIM MEXaHW3M OIpeeSeHHus Mojia. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTEpOraMeTHbIN moJ. ['eHeTnueckas
CTPYKTYpa TIOJIOBBIX XpomocoM. HacnemoBanue mNpu3HAKOB, CLEIUJICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lneiloTponusi — MHOXKECTBEHHOE JEHUCTBUE
reda. MHOXECTBEHHBIM ajjIenu3M. B3anMoaeicTBHE HEaJUICIbHBIX T'€HOB.

KommnemenrapHocts. Onuctas. Ilonumepus
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B3aumopeiicTBre reHoTUNA U cpefibl Ipu GopMupoBaHuU GeHotuna. Mi3sMeHunBoCTh
npu3HakoB. KauecTBeHHbIE M KOJUYECTBEHHBIC MPHU3HAKK. BUIBI M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MomudukanmonHas ~ u3MeHUMBocTb.  Poms  cpeapl B (hOpMHPOBaHHH
Mo UKAMOHHON H3MeHYnBOCTU. Hopma peakiiuu npusHaka. BapuanuuoHHbli psij
u BapuanmonHas kpuBas (B. HWoranncen). CpoiictBa MOAM(PHUKAIIMOHHON
W3MEHYHUBOCTH.

I'enotunuyeckas n3MeHUUBOCTh. CBOMCTBA NT€HOTUITMYECKON M3MEHYUBOCTH. Buibl
TeHOTUIMMYECKON N3MEHUYNBOCTH: KOMOHMHATHBHAS, MyTaI[MOHHASI.

KomOunatuBHast u3MEeHUMBOCTh. MeHo3 ©  TMOJNIOBOM TpoIlecC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTU. POJIb KOMOMHATHBHON M3MEHUYMBOCTU B CO3JAHUU
TeHETUYECKOr0 Pa3HO00pa3us B Mpe/enax OAHOro BU/A.

MyrtanoHnHas U3MEHYMBOCTh. BUibl MyTalnii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WMHIYLUMPOBAaHHBIC MYyTalWW. SIepHBIE W IUTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiy. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
Mytarensl M HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOIO
npoiiecca. 3aKOH TOMOJIOTHUYECKHUX PsIIOB B HacleAcTBeHHON n3meHunBocTH (H.U.

BagsuoB). Baesinepraast ©3MEHUNBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBAaHUS TIeHOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKM  YEJOBEKAa: TIEeHEAJIOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MOMYJISIUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETUYECKUIA. CoBpeMeHHOE omnpeAeseHue TCHOTHIIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOIIBIO
[MI1P-anamu3a. HacnencrBeHHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 00s1e3HU YEJI0BEKa. bonesnn c HACJIEeICTBEHHOMN
MIPEIPACTIOI0KEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW T€HETHUKU B TPEIOTBPAIICHUN

U JIEYCHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBLIE KIIETKU




3.6

JlomecTukanuys u ceiaekuus. 3apoxkACHUE CEJIEKIMK U ToMecTukauuu. Yyenue H.M.
BaBuioBa o 1eHTpax MPOUCXOXKACHUS M MHOTOO0Opa3usl KyJIbTYPHBIX PACTCHUIA.
Ponb ceneximu B co3aHUK COPTOB paCTeHU U MOPOJT KHUBOTHBIX. COpT, Mopoa,
mTaMM. 3aKOH TOMOJIOTMYECKHMX PSJIOB B HACIEICTBEHHOW u3MeHunBoctu H.U.
BaguioBa, ero 3HaueHue Jj1st CEIEeKIMOHHON pabOThI.

Metoabl  CeneKIMOHHOW paboThl. VICKYCCTBEHHBI OTOOp: MAacCOBBIM |
WHIUBUYAJIbHBIN. Jrarmsl KOMOMHAIIMOHHOMI CCJICKIIMH. UcnrpiTanue
Mpou3BOUTENIeH MO MOTOMCTBY. OTOOpP O TE€HOTHUIy C MOMOMIbIO OICHKHU
(dbeHoTHa MOTOMCTBA M OTOOP 110 T€HOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEICKITMOHHON paboThl. PagrannoHHbIi 1
XUMHYECKHA MYTarceHe3 Kak WCTOYHUK MYTaluid Yy KYyJbTYpHBIX (QOopM
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O PEIAKTUPOBAHUS UM METOJOB
pexombunanTHbeix JIHK 1715 momy4yeHuss ucXoIHOTO MaTepHana Ajisl CEIeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBunoBas ruOpuansaiys. biuskopoacTBeHHOE
CKpelIMBaHue, Wid HUHOpumuHT. HepoJacTBEHHOE CKpelvMBaHue, WM ayTOPWIWHT.
I'erepo3uc u ero mpuumsbl. Mcnonb3oBaHue rereposuca B cenekimu. OtnanéHHas
rubpumzanyst. [IpeomoneHue Oecruiouiss MeXBUIOBBIX THOpUAOB. JlocTikeHHs

CEJICKUIMU PACTEHUI U KHUBOTHBIX

3.7

OOBEKTBI, UCHOIb3YeMbIe B OMOTEXHOJIOTMH, — KIIETOYHbIE U TKAHEBbIE KYJIBTYpBI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKA. TpaJuIMOHHAas  OHOTEXHOJIOTHSL:
xjie0oneuyeHre,  MOJIy4eHHE  KUCIOMOJOYHBIX  IPOXYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOMOJOTHYECKUX TEXHOJIOTHIA.
IIpousBoacTBO  Oeska, AaMMHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOE
OIJIOJOTBOPEHHE. PEKOHCTPYKIMS SIMLIEKIETOK W KJIOHWUPOBAHHUE JKUBOTHBIX.
Mertoa TpaHCIUTaHTalUU SAEP KIIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpyupoBaHue pexkomMOuHaHTHbIX JIHK. JlocTmkeHus M TepCreKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnonp30BaHue CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOIro Mmupa

4.1

bruomornveckoe  pasHooOpazme  opraHm3moB.  CoBpeMeHHas  cHUCTeMa
opraHudeckoro wmwupa. llpuHIMnbBl Ki1accupukanuu opraHu3smMoB. OCHOBHBIE
CHCTEMaTUYeCKHEe IPYIIbl OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS W JKU3HEACATEIHHOCTH OJHOKJIETOYHBIX OPTraHH3MOB.
Bakrepun, apxeu, OHOKIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYTHE
npotucThl. KosloHnanbHble opranu3Mel. [IBIKeHHE OHOKIETOUYHBIX OPraHU3MOB:
amMEOOUTHOE, )KTYTUKOBOE, PECHUYHOE. 3alllUTa Y OJHOKJIETOYHBIX OpPraHU3MOB.

Pa3npaxxuMoCTh y OJJTHOKJIETOUHBIX OpraHU3MOB. TaKCHCHI




4.2

MHoOrokJjieTouHbIe pacTeHUs. B3auMOCBs3b YaCTE MHOTOKJIETOYHOT'O OpraHu3Ma.
Tkanu, opraHbl U CUCTEMbl OpPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacreHuid. Tumbl pacTUTENbHBIX  TKAaHEM:
oOpaszoBarenibHasl, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcoGenHoctu cTpoeHus, PYHKIUN U pacIoIOKEeHUs TKaHEeH B OpraHax pacTeHUi

4.3

BereratuBHble U TeHepaTUBHBIE OpraHbl pacTeHUd. OYHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pacrenunii. J[BU>keHN€ MHOTOKJIETOUYHBIX PACTECHHUN: TPOIIU3MBI U
Hactuu. IlornomeHue BOXABI, YIVIEKUCIOrO ra3a M MUHEPAJIBHBIX BEILECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus razoB uepe3 MOBEPXHOCTh KIETKU.
TpancnoptHele cucTeMbl pacTeHuil. Beinenenue y pacrenuid. 3ammra y
MHOT'OKJIETOYHBIX pacTteHuid. Kyrukyna. CpencrBa NmacCMBHOW M XUMHUYECKOM
3amuThl. DUTOHIUABI.

PasgpaxxuMocTs M perynsnus y OpraHu3mMoB. PasgpakmMocTe M peryisinus y

MHOT'OKJICTOYHBIX paCTeHI/IfI. PocroBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOrok/iIeTouHble  KMBOTHBbIE.  B3aMMOCBs3b  4acTe€il  MHOTI'OKJIETOYHOTO
opranuisma. TKaHI/I, Oopranbl U CUCTCMbI OpraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
KUBOTHBIX TKaHEW: SIWTEIualbHasi, COCIWHMTENIbHAs, MbILIICYHAs, HEpBHAs.
OcoOenHoctu cTpoeHHs, (QYHKUMH U pacmoiio’KeHUsT TKaHeld B oOpraHax

JKHUBOTHBIX U YCIIOBCKA

4.6

OpraHbl U CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opraHu3moB. CKelleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHblil 1 BHyTpeHHHH ckeneT. CTpOEHHE W THIbl COCTUHEHUS
KOCTEH.

JIB>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTaHume »xuBOTHBIX. IluTanue
MIO3BOHOYHBIX UBOTHBIX. J{pIxaHue kuBOTHBIX. KoxHoe nbpixanue. KabepHoe n
JIETOYHOE JIbIXaHHUE.

JlpIxaHWe IO3BOHOYHBIX JKUBOTHBIX. OBOJIIOLIMOHHOE YCIOXHEHHE CTPOEHUs
JErKUX MO3BOHOYHBIX XMBOTHBIX. JIpIXaTellbHAsl CHCTEMa 4esloBeKa. MeXxaHu3m
BEHTWIALIMM JIETKUX Yy NTUL W MICKONUTAIOMMUX. TpaHCIOPT BELIECTB Yy
opranu3moB. TpaHCIOPT BeHIECTB y XMBOTHBIX. KpoBeHOCHas cucrema u e
opranel. KpoBeHOCHas  cucrema  TO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpOBOOOpAIIEHHsI.  DBOJIIOLIMOHHBIE  YCIIO)KHEHHsS] CTPOEHUS KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX >KMBOTHBIX. BplneneHue y opranusmoB. Beigenenue y
KHUBOTHBIX. COKpaTUTENnbHbIE Bakyosid. Opransl BoieneHus. CBs3b MOJIOCTH Tena
C KPOBEHOCHOW M BBIJICIUTEIBHON CHCTEMaMH. BplielleHne y MO3BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBel M ux

IIPOU3BO/IHBIE.




PazapaxuMocTs U peryisnus y opraHnu3mMoB. Pa3ipakuMocTh y OJJTHOKJIETOYHBIX
opranu3moB. Takcuchbl. Pa3apakuMocTe U peryjsiuss y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIe BEIIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pedieKTopHas peryysiluus y MHOTOKJIETOYHBIX KHBOTHBIX.
HepgHas cucrema u e€ otaesnsl. DBONMIOLMOHHOE YCI0)KHEHUE CTPOEHUS] HEPBHOM
CUCTEMBI y KUBOTHBIX.

PazpaboTka anropuTMOB M mporpamm uid SPQPEKTHBHOH (PYHKIMOHATIHHON
aHHOTAllUM ~ TEHOMOB,  TPAHCKPUIITOMOB, IIPOTEOMOB, MeTab0JI0MOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, KHUBOTHBIX MU 4YCJIOBCKA

OpFaHI/I3M YCJIOBCKA U €T0 3JO0POBLEC

5.1

OpraHbl ¥ CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduekropHas nyra. be3ycioBHBIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuuss M SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. /IeficTBE TOPMOHOB.
B3anMocBsI3p HEpPBHOW M JHIOKpPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pedekc u pedaexropuas ayra. beaycioBHbIe U YCIOBHBIE pe(IeKCh

5.2

3amuTa opranu3Ma oT Oone3nedl. UMMyHHasi cuctema denoBeka. KiieTouHslil u
TYMOpaJbHBIA WUMMYHHUTET. BpoxaEHHBIN, NpHOOPETEHHBIN crenupudecKuit
UMMYHUTET. Teopusi KJIOHAJIbHO-CEeNeKTUBHOTO wuMmMmyHutera (I1.Dpnmx,
®.M.bepaer, C.Toneraa). BocnamutenbHble OTBETHl OpraHu3MoB. Poib

BpO)K,[[éHHOl"O HMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00JIeBaHUIM
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KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynsuus
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Z[LIX&HI/IC YCJIOBCKaA. I[I/I(I)(by3I/I}I ra3oB 4Cpe3 NMOBCPXHOCTH KIICTKH. ILLIXaTeJ'IBHaH
CuCTCMa  4YCJIOBCKA. ,HI)IXElTeJ'II)HaSI MMOBEPXHOCTh. PCFYJ'HIIII/HI JbIXaHWsI.

JIpixarenbHbIe 00BEMBI

5.5

[InmeBapurensbHas cucreMa 4enoBeka. OTHenbl NUIIEBAPUTENIBHOTO TPAKTA.
[InmeBapuTenpHple  kKene3bl.  BHYTPUIIOJIOCTHOE W BHYTPHUKJIETOYHOE

MUIIEBAPEHUE

5.6

ITokpoBel M wux mnpousBojaHble. Opranbl BbiaeneHus. Ilouku. Crtpoenue u
¢yHkuroHupoBanue HedpoHa. OuIbTpaIMs, ceKpelus U 0OpaTHOEe BCachbIBaHHE

KaK MEXaHU3MbI pabOThl OpraHoB BbleneHuss. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

I[BI/I)KGHI/IC YyeJI0BeKa: MbleuHas cucreMa. CKEICTHBIC MbIIINBI U1 HX pa60Ta.

CTpOCHI/IC U TUIIBI COEIMHEHUS KOCTEH

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emMie

6.1

OpomtormonHas  teopuss Y. Jlapsuna. IIpenmocbuiku — BO3HUKHOBEHHS

napBuHU3Ma. JKu3Hb 1 Hay4Has aearenbHocTh Y. [lapBuHa.




JIBrokymue cuiibl dBoonnu BUIoB 1Mo Y. J[apBuHy (BbICOKas MHTEHCHUBHOCTH
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAs W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunternyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBosoii. COBpeMEHHAsl SBOJIIOIIMOHHAs OMOJIOrUs. 3HAUEHHUE HBOJIIOLIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

IMonmynsanus kak sjeMeHTapHass enuHuna s3Bositolud. COBpEMEHHBIE METO[bI
OLIEHKU TeHETUYECKOro pa3sHooOpa3ust M CTPYKTypbl mnomyssuui. M3meHenue
reHooHa TOMYJSIUH KaK 3JIEMEHTapHOE O3BOJIONMOHHOE SBICHHE. 3aKOH
reHeTudeckoro pasHosecus Jxx. Xapau, B. BaiinOepra.

OneMeHTapHble (AKTOphl  (IBMDXKYILME CHJIBI) 3BOJIOLUUH. MyTalMOHHBIN
nporecc. KomOunaTuBHas wu3MeHuMBOCTh. /[lpeiidp reHoB — ciyuaiiHble
HEHANpaBJICHHbIE W3MEHEHHMS YacTOT aiuieNiell B momymsauusx. OQPQexT
OCHOBATEJIS. Murpanuu. N3omsanns HOMYJIALN: reorpaduueckas
(mpoctpaHCcTBeHHas ), OroJgorudeckas (penpoayKTUBHAS).

EcrectBenHblii oT0Op — HampaBistomMid  ¢axtop 3IBomoruu.  DopMel
€CTeCTBEHHOTO OTOOpa: JBWKYIIUH, CTAOMIM3UPYIOIIMH, pa3pbIBAIOIINN
(nu3pyntuBHbii). [TonoBoit oT6op.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE — MpHUCIOCOOJIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantanuu. [IpuMeps! npucrnocobieHuii y opranuzMoB. OTHOCHTEIBHOCTD
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xkpurepum u CTpykTypa. BumpooOpa3oBaHue Kak pe3ysbTaT
MUKposBoJtoiu. M3onmsamus — kiroueBoil dakrop BumooOpazoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: aJIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BonoLMOHHON OMOIOTHH B pa3pabOTKe HAyYHBIX METOJIOB COXpPaHEHHS
OropazHooOpa3usi. MUKPOIBOIIONMSA W KOJIBOJIOIMS TMApPa3uTOB M HX XO35ECB.
MexaHnu3mbl (HOpMUPOBAHHS YCTOHYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI GOPHOBI

C HeH

6.3

Metoapl u3ydeHUsT MaKpOAIBOJIONUHU. [lalieoHTONIOrHYEeCKue METOMbI M3YyUCHHS
sBomonnu. [lepexonubie Gopmbl U PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduyeckue Metoapl u3yueHus sBomorun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckne odaactu 3emin. Buasl-sHneMuxku u
PEUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHYECKAE METOJbl HM3Y4YCHHUs




SBOJIOLUMU. ['€HeTHYeCKHe MEXaHU3Mbl 3BOJIIOLIMM OHTOTE€HE3a W MOSBICHUS
9BOJIIOLIMOHHBIX ~ HOBUIECTB. | 'OMOJOTMYHBIE W  AHAJOTMYHBIE  OpPTraHbI.
PynumeHntapHbsle  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXMMHYECKHE M  MaTeMaTU4YeCKue  METOJbl  U3YYEHHS  DBOJIOLUU.
I'omonoruunsie reHbl. COBpeMEHHbIE METOMABI MOCTPOSHUS (PUIOT€HETHYECKUX
JIEPEBbHEB.

XPpOMOCOMHBIE MYTAllMU U 3BOJIIOIMSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuia) 3BojtonuU. HeobpaTMMoOCTh 3BOJIOLHUU.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIFOITMHN

6.4

Hayunple rumore3bl NPOUCXOXKIEHHS JKM3HM Ha 3emuie. AOuorenes u
na”crnepmus. JloHayyHble IPECTaBICHUS O 3apOKACHUU KU3HH (KPEalHoHU3M).
I'unore3a MOCTOSAHHOTO CaMO3apOXKIEHUS JKU3HU U €€ ONPOBEPIKEHUE ONBITAMHU
®. Pemu, JI. Cnammanumanm, JI. Tlactepa. IlpoucxoxneHue >KU3HU U
acTpoOHOIIOTHS.

OcHoOBHbIE 3Tanbl HeopraHuyeckoi spomonuu. [lmaHerapHas (reojoruueckas)
HBOJIOLMUS. XUMHUECKass »3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHMYECKUX
BemiectB u3 Heopranmdeckux. Omeir C. Mumepa u I'. FOpu. OOpa3zoBanue
nosnMepoB u3 MoHoMepoB. KoanepBatnas runorte3a A.M. Onapuna, runoresa
nepBuuHoro OynboHa JIx. XonpaeitHa, reHetudeckas rumote3a I. Mémnepa.
Pu6ozumer (T. Yex) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE NMPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust U e€ Meroabl. OTHOcUTENbHAs M aOCOIIOTHAs TEOXPOHOJIOTHS.
I'eoxpoHosIornueckas 1mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavaneHele sTanel opranndeckoi 3Bomonud. [losBieHne M 3BOJIIOLUS MEPBBIX
KJIETOK. OBONIONUA MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKH KaK aHaJor MepBbIX Ha 3eMjie COOOIIECTB.
CrpomaronuTsl. [IpokapruoThI U 3yKapHOTBHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIOLIUOHHOE MPOUCXOXKICHUE
BUpYycoB. IIponcxokeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuKHOBeHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(do3bI
pactenuii. Beixon pacrenmit Ha cymy. llosBneHume CHnopoBBIX pacTeHUN U
3aBoeBaHne MMM cymd. CemeHHble pacTeHus. [IponcxXoxkaeHHe IBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tallbl 3BOJIONUHM JKUBOTHOrO Mupa. OcHOBHbIE apoMOp(ho3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. IlepBbie XOp0BbIE )KUBOTHBIE. JKU3Hb B BOZE. DBOMIIOIMS TO3BOHOUYHBIX.

[Tpoucxoxaenne ampubmii 1 pentwinii. [IporcxoxaeHne MIEKOMUTAONNX H




ntun. [lpuamun kmrodeBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEepHOJaM: apXei, poTepo30i, MaIeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMAaTa H TEOJOTHYECKUX
nporieccoB. [losiBeHNE U pacIBET XapaKTEPHBIX OPraHU3MOB. YTIIe00pa3oBaHUE:
€ro YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTaB aTMOCQEPEHI.

MaccoBble BBIMUpPAHUS — HKOJOTHYECKHE KPHU3UCHI mponuioro. IlpuyuHbl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN JKOJOTUYECKUM KPHU3UC, €T0

0CO0EHHOCTH

6.5

Pasnenst u 3agmaunm aHTtpomosoruu. Metonel anTponosiorud. CraHOBIIEHUE
IIPEICTaBICHUN O POUCXO0KIEHUH YeaoBeka. COBpeMEHHbBIE HAyYHbIE TEOPUH.
CxoncTBO 4enoBeka C KUBOTHBIMH. CHCTEMAaTHUYECKOE IOJIOKEHHUE YEJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHM:  CPAaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($U3HOTIOTO-OMOXUMUYECKHE,
noseieHueckue. OTiImyms 4enoBeka OT KUBOTHBIX. [IpAMOX0KIeHrEe U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CUCTEMBI.

JBwxkyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHMAIbHEIC.
CooTHolleHrne ONOJIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOI'€HEE.
OCHOBHBIE CTaIuM AaHTPOIOTre€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEAKH JIFOJIEH.
UYenoBek  yMmenbld, MEpBbIE  H3TOTOBJIEHUS  OpyAud  Tpyaa. Yenosek
MPSMOXOJIAIIMNA U TEpPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiiaensoeprckuii — oOLIMi MpeIoK HeaHAEePTAIbCKOro YeJOBEKa W 4YeJoBeKa
pazymHOro. YenoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
UYenoBek pasymMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMI YEJIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 IpeneiaamMu AQpuku.

DOBOJIIOLUS  COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIH OTOOp B HOMYJSALMIX
yenoBeka. MyTalMoHHBINH mporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3h(EKT 0CHOBATEINS» B MOIMYISIUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckue pacel. Ilonstue o pace. bonpmme pacel:  eBporeougHas
(eBpaszmiickasi), aBcTpaslo-HErpoujHass  (dKBaTOpHUaibHasg), MOHIOJOUIHAS
(a3maTcko-aMepHuKaHCKas). Bpemst u myTH pacceleHus 4eloBeKa I0 IUIaHEeTe.
EnuncTBO  yenoBeueckux pac. HayuHas  HeECOCTOSTENBHOCTh — pacH3Ma.
[TpucnocoOaeHHOCTh YeloBeKa K pa3HbIM YCIOBUSM OKpPY)KaloLIeW cpesbl.
Bnusinue reorpaguueckoit cpeapl U Jpeiia TeHOB Ha MOPQOJOTHUIO U

(bU3HMOIOTHIO YeTIoBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU




7.1

Paszpnensl u 3agaun s3xosoruu. CBA3b HKOJIOTUU C IPYTUMH HAYKAMM.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
npupojHble U JabopaTopHble. MoOAETHUpPOBaHHE B HKOJOTUU. MOHUTOPUHT

OKPY KaIOIIEH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

DOkonorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX neiictBus. Kmaccudukanms
9KOJIOTHYECKUX  (PaKTOpoB: albmoTHUecKue, OWOTUYECKHE, aAHTPOIIOTCHHEIE.
OOue 3aKOHOMEPHOCTH JEHCTBMsI 3Kojlorudeckux ¢akropos. IIpasuio
muanmyMa (K. HInpenrens, FHO. JIubux). TonepaHTHOCTh. DBpUOHMOHTHBIC M
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abnornueckue akropbl. CBeT Kak skosoruueckuii (akrop. [eiicTBue pa3zHbix
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHMU3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHUl M KUBOTHBIX 110 OTHOUIEHHIO K cBeTy. CurHajbHas pojb CBETa.
DoTOonEepruoAU3M.

Temmeparypa kak 5kojormueckuii Qaxrop. JlelictBue Temmeparypsl Ha
opranu3Mmsl. [lolkuaoTepMHBIE M1 TOMOMOTEpPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OpPraHU3MBbI.

Brnaxnocte kak akojormdeckuit  ¢axrtop. [Ipucnocobnmenuss pacreHMHd K
NoJIepKanuio BoxHoro Oananca. Kimaccudukamusi pacTeHUil 1O OTHOILICHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYyILIHAs, IOYBEHHas,
rTyOMHHAss ~ TOJNNOYBEHHAs, BHYTPUOpPraHW3MeHHas. (DHU3UKO-XUMHUYECKUE
0COOEHHOCTH Cpel OOWTaHus OpPraHu3MOB. lIpUCTIOCOOIIEHUS OpPraHWU3MOB K
KHM3HH B Pa3HbIX Cpeax.

buonoruyeckue putmbl. BHemHue u BHyTpeHHHE pUTMbL. CYTOUYHbIE U FOJJUYHBIE
put™bl. [IpHrcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHMA
KHU3HH.

XKuznennsie popmbl opranu3moB. [lonsTue o xu3HeHHOU ¢opme. XKU3HEHHbIE
(GbopMBI pacTeHMi: JepeBbs, KyCTApHUKU, KYCTaPHUYKH, MHOTOJICTHHE TPaBBI,
OJTHOJIETHUE TpaBbl. JKu3HeHHBIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, TEOOUOHTEI,
a’poOuoHTHI. OCOOEHHOCTH CTPOESHMS U 00pa3a KU3HU.

buotnueckue QaxTopbl. Bumbl OMOTHYECKMX B3aMMOJAEHCTBHM: KOHKYpPEHIIMS,
XHUIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIA3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Hetpoduueckue
B3auMoJeiicTBUs  (Tonuueckue, (Qopuueckue, (¢dabpuyeckue). 3HaueHUE
OMOTMYECKMX B3aMMOJEHCTBMI U CYIIECTBOBAaHUS OPraHU3MOB B cpeje

oOutanus. [I[puHIIMT KOHKYPEHTHOTO UCKIIOYEHUS

7.3

OKOJIOTUYECKHE XapaKTECPUCTHUKU TOIMYJIAIHUN. HOHYJ'IHHI/ISI Kak Ouojornyeckas

cucremMa. Posib HEOTHOPOIHOCTH cpelibl, PU3NUECKUX OaphepOB U OCOOEHHOCTEH




OuosIoruu BUJOB B (POPMHUPOBAHUH MPOCTPAHCTBEHHOW CTPYKTYpBI HOIYJISALUI.
OcHOBHbIE TMOKa3aTeJM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
IIOJIOBAsl  CTPYKTYpa, PpOXKAAEMOCTb, IPUPOCT, TEMII pPOCTA, CMEPTHOCTD,
MUTpaLU.

Okosorudeckass CTpykrypa nonyiasuuu. OILleHKa YHCIEHHOCTH IOIYJISLUH.
JluHaMuKa nomyJsuuyA U €€ peryisinus. bUOTH4eCKui NMOTEeHUUa MOIYJISLUN.
MopenupoBanue AMHAMUKH — Iomyiasuud. KpuBble pocTa  4YHCIEHHOCTH
nonymnsiuuu. Kpusble BbDKMBaHMs. Perynsiius 4UCIEHHOCTH HONYJSALMHA: POJb
(GakTOpOoB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTMYECKHE
cTpareruu BUJoB (r- u K-cTparerun).

[TonsiTe 00 SKoJOrMYecKod HuUIIe BHAa. Mecroooutanue. MHOroMepHas
Mozenb dKonorndeckod Humm Jk.M. XatunHcona. Pa3zMepbl 3K0IOrMueckoin
Huuy. [loTeHnnanpHas ¥ peaqn30BaHHas HULLIH.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbBIE
CTpaTeruu.  3aKOHOMEPHOCTH  IOBEJEHUS W MWUIpalMid  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUIOB

7.4

CooOmectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBsizu MexIy
opraHu3mMamMu B OuOIleHO3€. JKOocHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKIMOHANbHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: IPOIYLCHTHI,
KOHCYMEHTHI, peayleHTbl. Tpodudeckue ypoBHH. Tpoduyeckue memnu um ceTH.
Abuotnueckue 650ku 3KocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopor
BEIIECTB U MTOTOK SHEPTUU B IKOCUCTEME.

OcHoBHBIE IOKa3aTeNMu 3KOocHcTeMbl. bruoMacca M mpoaykuus. DKOJIOTHYECKUE
MUPaMUIbI YUCell, OMOMACCHl U SHEPTHUH.

HanpaBneHnHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKLIECCMM M WX TMPUYUHBL. AHTpPONOIeHHbIE BO3JCHCTBUA Ha
cykueccuu. KnmmmakcHoe coobmiectBo. buopasnoobpasue 1 mosHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipupoansie 3KocHUCTEMBI. AHTPONOTE€HHBIE 3KOCHUCTEMBI. ATPOIKOCHCTEMA.
ArporeHos. Paznnuns Mexxay aHTpONOTeHHBIMU U IPUPOTHBIMUA SKOCHCTEMaMHU.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oposckas diopa u
¢dayna. CuHanTponu3anus ropoJickoil aynsl. buonoruueckoe u xo3siicTBeHHOE
3HaYEHHUE arpod’KOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.

IlepeHoc 3HepruM M BEIIECTB MEXKAY CMEXKHBIMU IKOCHCTEMaMU. Y CTOMYMBOCTh
OpraHM3MOB, TONYJISIUNA M DKOCUCTEM B YCIOBHSX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3JICUCTBUI

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU




cymecTtBoBasia ku3Hb. YdeHue B.M. Bepnaackoro o Owmochepe. ObGmactu
o6uocdeps u e€ coctas. KuBoe BerecTBo 6Mochepsl 1 ero GyHKIUH.
3aKOHOMEPHOCTH cyIlIecTBOBaHUSI Ounocdeprl. OcobeHHOCTH OMochepsl Kak
rnobanbHOM  9kocucTeMbl.  J[MHamMu4eckoe — paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB u Ouoreoxumuyeckue LHUKIBI (yriaepona, as3ora).
PurmuunHOCTS siBCHMIT B Onochepe.

3oHanpHOCTH Ouochepsl. [TonsTHe 0 Guome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOMHBIE Jieca, CMEIIAHHbIE M IIMPOKOJIHMCTBEHHBIC Jieca, CTENH, CaBaHHHBI,
MYCTBIHM, TPONHMYECKHE Jieca, BBICOKOTOphs. KimmaT, pacTUTENbHBIN ¢
KUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (YHKIUS KHBBIX CHCTEM, OICHKAa MX PECYpCHOrO MOTCHIMaIa U

o6uochepHbIx QyHKIUN

7.6

DKOJIOTHYECKUE KPU3HCH U WX MpUYuHbL. BoznelicTBue uenoBeka Ha Ouocdepy.
3arpsi3sHEeHUE BO3IYIIHOU cpeabl. OxpaHa BO3Ayxa. 3arpsi3HEHHE BOJHOW CPEJIbI.
Oxpana BoAHBIX pecypcoB. Pa3pymienne mouBsl. OXpaHa MOYBEHHBIX PECYpPCOB.
W3meHnenue knumara.

AHTpPOIIOr€HHOE BO3JIEHCTBUE HA PACTUTEIbHBIM M JKUBOTHBIM Mup. OxpaHa
PacTUTENBLHOIO U KUBOTHOrO Mupa. OCHOBHBIE NMPHUHIMIIBI OXPaHbl HTPUPOJIBI.
Kpacupie kuuru. Ocobo oxpansiemble mpuponnbie Ttepputopun (OOIIT).
boranndeckue caapl ¥ 300J0THYECKUE MTAPKH.

OcCHOBHbIE TPHUHIMIBI YCTOMYMBOIO pa3BUTHUSI YEJIOBEUECTBA U MPHUPOABI.
PanmonanpHoe  mpUpPOJONOIB30BAaHUE U COXpaHEHHE  OMOJIOIMYECKOIo

pazHooOpa3ust 3eMiau




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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