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MHOACHUTEJIBHASA 3AIIKMCKA

[Iporpamma no yue6Homy npeametry «buonorus» (nanee - Ouosnorusi) Ha
YPOBHE cpeJHero 0011ero oopazoBanus pa3padborana Ha ocHOBe DeepanibHOTO
3akoHa oOT 29.12.2012 Ne 273-®3 «0O0 oOpazoBanun B Poccuiickoi
Oenepanuny, ®I'OC COO, Konnenuuu npenojaBaHusi y4eOHOro mpeameTa
«buonorus» W OCHOBHBIX TOJIOKEHUH (enepanbHO paboyelt MmporpaMMbl
BOCITUTaHUSI.

Cornacno nonoxenusim ®I'OC COO npoduibHbie yueOHbIE MPEIMETHI,
H3y4daeMble Ha yriayOn€HHOM YpOBHE, SIBISIIOTCS criocoOom muddepeHImanum
o0y4eHHs Ha YPOBHE CpEeIHEro o0Iero o0pa3oBaHMs M MPHU3BaHBI 00ECIICUNUTH
IPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIKMM, CpEIHUM OOIIUM, CpEIHUM
npodeccuoHaIbHBIM U BBICHIUM O00pa3oBaHueM. B TO ke Bpemsi KaXabld U3
ATUX YUYEOHBIX MPEIMETOB JOKEH OBITh OPUEHTUPOBAH HA MPUOPUTETHOE
pelieHre 00pa30BaTENIbHBIX, BOCIUTATENIBHBIX W Pa3BUBAIOIIMX 334,
CBSI3aHHBIX C TTpodopueHTanmeld 00yJarImmuxcs 1 CTUMYJIUPOBAHUEM WHTEpeca
K KOHKpPETHOM 00JlacTh HayyHOTO 3HAHUs, CBSI3aHHOIO C OWOJIOTHEH,
MEIULIMHOM, YKOJIOTUEN, TICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no yuebHOMy mpeamety «buonorus» maét mpeacTaBiICHUE O
eI W 3ajja4ax u3ydeHusi yaeOHoro mpeamera «buomorus» Ha yriayonéHHOM
YPOBHE, OmpeaernseT 00s3aTenbHoe (MHBAPUAHTHOE) MPEAMETHOE COEpKaHUe,
€ro CTPYKTypHpOBaHHUE MO pa3fesiaM W TeMmaMm, pacipelesieHHue Mo Kiaccam,
PEKOMEHAYET MOCIIEI0BATEIbHOCTh U3YUYEHUs YU4eOHOTO MaTephayia ¢ yuyéToM
MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€U, JIOTMKW y4eOHOro mpoiiecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuaromuxcsi. B mporpamme mno Owuonoruu
peanu30oBaH MPUHIIMI MPEEMCTBEHHOCTU C HM3yYE€HHEM OHMOJIOTMH Ha YpOBHE
OCHOBHOro oOmiero oOpa3oBaHus, Onarogaps dYemMy [pOCMaTpUBAETCs
HaMpaBJICHHOCTh Ha TMOCJIEAYyIolIee pa3BUTHE OWUOJOTUYECKUX 3HAHUMH,
OPHUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PECHHS,
HKOJIOTUYECKOTO MBIIIICHUS, TPEJICTABIIEHUNA O 3J0pOBOM oOpa3e >KU3HU, Ha
BOCIIUTaHUE OEpeKHOr0 OTHOIIECHUS K OKpYKarolled mnpupoaHoil cpexe. B
mporpaMme 1Mo OMOJIOTHU TaK)Ke MOKa3aHbl BOBMOXKHOCTH y4€OHOIO MpeameTa
«buonorusi» B peamuzanuu TpedoBanuiit PI'OC COO k mIaHUPYyEMBIM
JUYHOCTHBIM, METalmpeAMETHbIM U MPEIMETHBIM pe3yjibTaTaM OOy4YeHHUS U B
(GbOpMHpPOBAaHUM OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIHHON NESITEIbHOCTH
oOy4Jaroniuxcsi Mo OCBOCHUIO COEpP>KaHUS OMOJIOTMYECKOro oOpa3oBaHUS Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHusl.

Yuebnpii mpeamer «buwonmorus» Ha  ypoBHE CpEIHETO  OOIIETO
oOpa3oBaHus 3aBepliaeT OWOJIOTHYECKoe oOpa3oBaHHWE B  IIKOJIIE W



OpUEHTHPOBAH Ha PACUIUPEHHE U yTIyOJieHne 3HaHUM 00YYaIOIUXCs O KUBOH
OpUPOJAE, OCHOBAX MOJEKYISPHOW M KIETOYHOM OHOJIOTHUU, SMOPHUOJIOTHUU U
OMOJIOTUU PA3BUTHS, T€HETUKH, CEJICKIIUH, OMOTEXHOJIOTHUHU, HBOJIOLMOHHOTO
YYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpenmera «buomorus» Ha yrayOaeHHOM YpOBHE
OpPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaroOIIMXcsi K MOCIEAYIOMIEMY MOTyYEeHUIO
Ouonoruyeckoro oOpa3oBaHHMs B By3aX W  OpPraHU3AIMIX CPEIHErO
npodeccuoHaIbHOTO 00pa3zoBaHusi. OCHOBY €ro COACpPKaHUS COCTaBIISET
cucTteMa OMOJOTUYECKUX 3HAHUU, MOJYYEHHBIX MPU U3YUYEHUH 00YUYaroIIMMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKUX pa3lesioB OHWOJOTMHM HA YpPOBHE
OCHOBHOTO oOImero obpasoanusi, B 10—11 kjaccax 3TH 3HAHUSA MOJIYYaroT
passutHe. Tak, pacmupensl U yriayOaeHbl OMOIOTHYECKUE 3HAHUSI O PACTCHUSIX,
’KMBOTHBIX, rpubax, OakTepusx, OpraHu3Me YyeJIOBEKa, [0]0)1117:4
3aKOHOMEPHOCTSIX ~ KWU3HH, JIOTIOJIHUTEIBHO BKIIOUYEHBI  OHOJIOTHYECKUE
CBEJICHUS NPUKIAJHOIO W TOUCKOBOTO XapakTepa, KOTOpPbIE MOXKHO
UCIIOJIb30BaTh KaK OPUEHTHUPHI [JIsi TOCJIEIYIOLEro BbIOOpa Mpodeccuu.
Bo3MoxkHa Takke mHTerpaius OMOJIOTHYECKUX 3HAHUM C COOTBETCTBYIOIIUMU
3HAHUSMH, TOJYYCHHBIMU OOYYaIOIIUMUCS TPU HU3yYeHUU (U3UKHU, XUMUH,
reorpaduu ¥ MaTEMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHomy mpeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBII M SBOJIOUMOHHBIN MOAXOJbl K HM3yYEHHIO OHUOJIOTHH.
CornacHO UM, H3y4YarOTCS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE IS
HUBBIX CUCTEM PA3HOT0 YPOBHS OpraHU3alliH, SBOJIOIUU OPTaHUYECKOr0 MUpa
Ha 3emiie, COXpaHeHHUs OMOJOTMYECKOTO pa3zHooOpasus riaHeThl. Tak, B 10
KJIAcC€ M3Y4YaloTCsl OCHOBBI MOJIEKYJISIPHOW M KIJIETOYHOM OHOJIOTHH,
AMOPUOJIOTUU U OMOJIOTHH PA3BUTHS, TEHETUKHU U CEJICKIIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OHOJIOTHUH, AaKTyaJIu3UpPYIOTCS 3HAHUS OOydYarommxcsl IIo
O0oTaHWKe, 300J0TWMH, aHaToMuH, (Qu3nonoruu demoBeka. B 11 kmacce
M3Yy4aroTCs SBOJIOIMOHHOE YUECHUE, OCHOBBI KOJIOTHH U YUYeHHE 0 Onocdepe.

VYyeOuniii mnpenver «buosiorus» mpu3BaH 00ecHeuYUTh OCBOCHUE
oOy4aronMMucss OHOJOTMYECKUX TEOPUHM M 3aKOHOB, WJEH, NPUHLMUIIOB U
MpaBWI, JEXKallMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTUHBI
MHUpA, 3HAHUW O CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma,
MOMYJISANUY, OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX JOCTHKECHUSX,
COBPEMEHHBIX  MCCJIEIOBAHUAX B  OHOJOTMM, MPUKIAAHBIX  aCHEKTax
Ouosiornyeckux 3HaHuUW. s  pa3BUTHS W MOJJEpKAHUA  HUHTEpeca
oOyJaroruxcst K  OWOJOTMM  HapsAay CO  3HAYUTEIBHBIM  OOBEMOM
TEOPETUYECKOr0 Marepuajga B COJEpPXAaHUU TPOrpaMMbl IO OHOJIOTHUU



NPEeAYCMOTPEHO 3HAKOMCTBO C HWCTOPUEW CTAHOBJICHUWS W PAa3BUTHUS TOW WIIH
MHOUM 00s1acTH OMOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apYyOCKHBIX YUEHBIX B
pelieHrne BaXXHEHIITUX OMOJIOTMYECKUX U AKOJIOTHUECKUX TTPOOIIeM.

[lens wu3ydenuss yueOHoro mnpemmera «buonorus» Ha yriayonéHHOM
YpOBHE — OBJaJicHUE OOy4YarOUMMHCS  3HAHUSIMU O  CTPYKTYpPHO-
(GYyHKIMOHATBPHOW  OpraHW3allMil  XKUBBIX CHUCTEM  pa3HOro paHra U
npuoOpeTeHre YMEHHUIM UCTI0Ib30BaTh 3TH 3HAHUS B (DOPMUPOBAHUH UHTEpPECa K
omnpenenéHHo obsactTu MPoPeCCUOHATIBHOW JEATENbHOCTU, CBA3aHHOU C
Owonorvel, WX K BBIOOPY YyYEOHOTO 3aBEIEHUS IS MPOJOHKCHUS
OMOJIOTUYECKOTO 00pa30BaHMSI.

JlocTikenue 1enu u3yyeHuss yudeOHoro mnpeamera «buonorus» Ha
yriayOnéHHOM YpoBHE 00eCIeyuBaeTCs PEIICHUEM CIIETYIONINX 3a/1a4:

OCBOCHHE OOyYalolUMHCS CHCTEMbl OWOJOTMYECKUX 3HaHUU: 00
OCHOBHBIX OWOJOTUYECKUX TEOpHUSIX, KOHIENIUAX, THUIOTEe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX W MpaBUiaX, COCTABJISIOIIMX COBPEMEHHYIO E€CTECTBEHHO-
HAyYHYI0O KapTHUHY MHpaA; O CTPOCHHHM, MHOTOO0Opasuu U OCOOEHHOCTSX
OMOJIOTUYECKUX CHUCTEM (KJIeTKA, OpraHu3M, MOIMYJSLUs, BUJ, OUOTEOLICHO3,
onocepa); O BBIIAIOMIMXCA OTKPHITUAX M COBPEMEHHBIX WCCIICIOBAHUAX B
OHOJIOTHH;

O3HAKOMJICHUE OO0YyYaoIUXCsA C METOJaMHU TMO3HAHUS JKUBOU MPHUPOIBI:
MCCJIEIOBATEILCKUMU  METOJaMH OMOJOTMYECKUX HayK (MOJIEKYJIApHON U
KJIETOYHOW Ouoioruud, SMOpUOJIOTUM M OHUOJIOTUU Pa3BUTHUS, TEHETUKH U
CEJEKINM, OWOTEXHOJOTUM M CUHTETUYECKOW OHOJIOrvMHU, NaJICOHTOJIOTHH,
DKOJIOTHHU); METOJaMH CaMOCTOSTEIBLHOTO TMPOBEACHUS OMOJIOTHYECKUX
UCCleloBaHUl B JabopaTtopud W B npupojae (HaOmrofeHUe, H3MEpEeHHeE,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJaJicHUE OOYYaloIUMHUCS YMEHUSMH: CaMOCTOSITEIbHO HAaXOIUTh,
aHAM3UPOBATh M MCIOJB30BaTh OMOJIOTHYECKYIO0 MH(POPMAIIHIO; TIOIB30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH U CUMBOJIMKOW; YCTaHABIUBAThH CBS3b MEXKIY
pa3BUTHEM OHOJIOTUM M COLUATbHO-3KOHOMUYECKUMHU U DKOJIOTHYECKUMU
npobJieMaMu 4eI0BEUECTBa; OLICHUBATH IMOCJEACTBUS CBOECH JEATEIBHOCTU IO
OTHOILICHUIO K OKpPY’Karolled NpUpOHON cpenie, COOCTBEHHOMY 3J0pPOBbIO U
3I0POBBIO  OKPYXKAIOIIUX JIIOJICH; OOOCHOBBIBAaTH U  COOMIOAATh  MEPHI
nporIakTUKU WHPEKIIMOHHBIX 3a00JIEBaHM, MpaBHJia MMOBEICHUS B MPUPOIE
u obecreyeHus: 0e30MacHOCTH  COOCTBEHHOM  JKU3HEAESTENbHOCTH B
Ype3BbIUYAWHBIX  CHUTYAlMSIX MPUPOAHOTO U  TEXHOTEHHOTO  XapakTepa;
XapaKkTepru30BaTh COBPEMEHHBIC HAYUHbIE OTKPBITUSI B 0071aCTH OMOJIOTUY;



pa3BUTHE y OOYyYalOIIUXCS  WHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM B TMpOIEcCe 3HAKOMCTBA C BBIAAIOUIMMUCSH OTKPBITUSIMH U
COBPEMEHHBIMH HCCIICIOBAHUSIMU B OMOJIOTHH, PEIIAEMBIMHU €10 MPOOIeMaMH,
METOJI0JIOTHEH OMOJIOTUYECKOTO UCCIIEIOBAHUS, MIPOBEICHUS
AKCIEPUMEHTANIbHBIX ~ HCCIEIOBAaHMM, pEIIeHUsT OHOJIOTMYEeCKUX  3ajiad,
MOJICTUPOBAHUS OMOJIOTHYECKUX 0OBEKTOB U IIPOIIECCOB,;

BOCIIUTaHUE y 00yYaroNIMXcsi IEHHOCTHOTO OTHOIIEHUS K KMBOM IPUPOE
B I1IEJIOM M K OTIEIbHbBIM €€ oO0BbeKTaM | sBJICHUsIM; (QopMHpOBaHUE
AKOJIOTMYECKOM, T€HETUYECKOW IPaMOTHOCTH, OOLIEH KyJIbTYpbl MOBEICHHS B
MIPUPOJIC; HHTErPALIMU €CTECTBEHHO-HAYUHbIX 3HAHUM;

npuoOpeTeHre O0O0y4arolMMUCS KOMIIETEHTHOCTH B  palMOHAIBLHOM
IPUPOAOIIONIB30BaHUU (COOMIOICHUE MPABUI TOBEACHUS B IMPUPOJE, OXPaHbI
BHUJIOB, JKOCHCTEM, Ouocdepnl), COXpaHEHHH COOCTBEHHOTO 37I0pPOBbS U
3M0POBBSl  OKPYXKAOIMMX  JoAed  (coOmromeHuss Mep  NpodUIaKTHKU
3a00JIEBaHHUI, oOecrieyeHue 0€e30MacHOCTH KU3HEIEATEIbHOCTH B
YpEe3BbIYAMHBIX CUTYALUSIX MPUPOJTHOTO U TEXHOIC€HHOT'O XapaKTepa) Ha OCHOBE
WCIIOJIb30BaHUs OMOJIOTUUECKUX 3HAHUI U YMEHUM B MOBCEAHEBHON KU3HU;

CO3JaHUE yCIOBHM JJII OCO3HAHHOIO  BbIOOpa  00YyYaroLIUMHUCH
VHJIUBUIY AJIBHOMN 00pa3zoBaTenbHON TPaeKTOPHH, CIIOCOOCTBYIOIIEH
nocyenytoneMy npohecCuoHaAIbHOMY CaMOOIPECICHUIO, B COOTBETCTBUU C
WUHAUBUIYAJTbHBIMU UHTEPECAMH U MOTPEOHOCTSMHU PETHOHA.

OOmiee 4MCIO 4YacoB, OTBEJACHHBIX Ha M3ydeHUE OHOJIOTUH Ha
yrayOJIeHHOM YPOBHE cpenHero obmero oOpa3zoBanus, coctaBuser 204 gaca: B
10 xnacce — 102 yvaca (3 yaca B Henenwo), B 11 kmacce — 102 ygaca (3 yaca B
HEJIEIII0).

OT60p opranu3alMoHHbIX (HOPM, METOIOB U CPEICTB OOYUEHHS] OMOJIOTUH
OCYILIECTBIISIETCS C YUETOM CIelIM(UKHU €r0 COJACPIKAHUSI U HAMPABJICHHOCTH Ha
MPOJOKEHNE OHUOJOTMYECKOTO O00pa30BaHUsI B OpraHU3alUAX CPEIHETrO
po(eCCHOHATIBEHOTO U BBICIIETO 00pa30BaHUA.

OO0si3aTeIbHBIM yCJIIOBHEM IPU OOYyYEHHH OHOJIOTHH Ha yIrIyOJaEHHOM
YPOBHE SIBJISIETCSl TIPOBEJICHUE JTA0OPATOPHBIX U MPAKTUYECKUX padoT. Takxke
y4yacTue  OOyyalmMXcsi B BBIIOJHEHUHM  MPOEKTHBIX W y4eOHO-
UCCIIEIOBATENbCKUX pabOT, TeMAaTHUKa KOTOPBIX OMNPENENeTCs y4YuTelIeM Ha
OCHOBE HWMEIOIIUXCS MaTepUabHO-TEXHUYECKUX PECYpCOB U  MECTHBIX
IIPUPOIHBIX YCIIOBUM.



COJAEPXAHUE OBYYEHUA
10 KUIACC

Conepxanue mporpamMMsbl, BBIJICTICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyjiapcTBeHHoi urorooit arrecrauu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemenHass Owonorus — KOMIUIEKCHass Hayka. KpaTkas wuctopus
pa3BUTHs Ouosioruu. buoNOrMvyecKkne HaykKu W H3ydyaeMble UMM IPOOJIEMBI.
DyHJaMEHTAIbHbIC, MPUKJIAIHbBIE W TOUCKOBBIC HAy4YHbBIC HCCIIECIOBaHUS B
Ouomoruu.

3HaueHue Ouosorn B (POPMUPOBAHUM COBPEMEHHOW E€CTECTBEHHO-
Hay4yHOU KapTuHbl Mupa. lIpodeccun, cBsizanHbie ¢ Ouosiorueil. 3HayeHUE
OMOJIOTUM B TPAKTHUUYECKON [EATEIIbHOCTH YEJIOBEKa: MEIUIIMHE, CEIhCKOM
XO03SMCTBE, TPOMBIIUIEHHOCTH, OXPAaHE MPUPO/IBIL.

JdemoHcTpanuu

[Toptpetsi: Apucrotenb, Teodpacr, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsei, I'. Mennens, B. U. Bepuanckuu, 1. II. IlaBnos, U. U.
MeunukoB, H. . Baunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, O.
Kpuxk, 1. K. benses.

Tabnuubr u cxembl: «CBsi3b OMOJNIOTHUU C IPYrUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbI U UX U3yYeHHUE

XKuBbie cUCTEMBI Kak MOpeaAMeT u3ydeHus Ouosioruu. CBONCTBA >KUBBIX
CHUCTEM: E€IMHCTBO XWUMHYECKOIO COCTaBa, IUCKPETHOCTh W ULEJIOCTHOCTD,
CJ0KHOCTh U YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3aLHUs,
CaMOBOCIIPOU3BEJEHUE, PA3IPAXKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3aldv >KUBBIX CHUCTEM: MOJIEKYJISPHbIM, KIECTOYHBIMH,
TKaHEBbIM,  OPraHW3MEHHBIM,  MOMYJALUOHHO-BUAOBOM,  3KOCHUCTEMHBIN
(Ouoreonenotuueckuii), 6uocdepusiii. IIpomecchl, TpPOUCXOASIMINE B KHUBBIX
cuctemax. OCHOBHbBIC MPHU3HAKHU XUBOTO. JKM3Hb Kak (popma CyIiecTBOBaHUS
marepuud. Hayku, wu3yvarommue KUBBIE CHCTEMbl Ha PpPAa3HbIX YPOBHSX
OpraHu3alyu.

N3yuenue xuBblx cucteM. Meroasl Onosnorndeckoil Hayku. Habmtonenue,
W3MEpPEHHUE, DOKCIIEPUMEHT, CUCTeMarh3anus, MeraaHanu3. llondarue o
3aBUCHUMOM W HE3aBUCUMOW TNiepeMeHHOW. IlmaHupoBaHue >SKClEpUMEHTA.
[TocTanoBka u npoBepka runore3. Hynesas runoresa. [lonstue BoiOOpKU u eé
JOCTOBEpHOCTh. Pa3dopoc B Ouonornueckux aaHHbIX. OleHKa JOCTOBEPHOCTH



MOJYYEHHBIX pe3yabTaroB. [I[pUunHbBI HCKAXKEHUS PE3YyJIbTATOB DKCIIEPHUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JleMmoHCcTpanumn

Tabmuiplt 1 cxembl: «OCHOBHBIE TpPU3HAKU >KU3HWY», «buoiornueckue
cucrteMbl», «CBOMCTBA JKMBOM MaTepuu», «YPOBHU OpPTaHU3ALUH KUBOU
npupoab», «CTpoeHne XKUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOT0 opraHuzMay, «buoreonenos», «buochepar, «MeToabl
U3y4E€HUs JKUBOU IPUPOIBDY.

O6opynoBanme: jabopaTopHOoe  00OpyIOBaHWE JJIT  IPOBEICHHUS
HAOIIOACHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas pabora «Vcnonb3oBaHWE pA3TUYHBIX METOJOB IMpU
U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knetka — crpykTypHO-QyHKIMOHANBHAS e€nWHUIA >XKuUBOro. Hcropus
oTkpbiTus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Inetinen, P. BupxoB). OCHOBHBIC MOJIOKEHUS COBPEMECHHOM
KJIETOYHOUN TEOPUHU.

MeToapl  MONEKYNISIpHOW W KIETOYHOW OHOJIOTUU: MHUKPOCKOIIHS,
xpomarorpadus, 3IeKTpopope3, METOI MEUYCHBIX aTOMOB, AU(depeHInaIbLHOe
eHTpuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @uxkcuposanHvix
K1emok.  DIEKTpoHHas  Mukpockonus. Kougokanvnas — muxpockonus.
Bumanvnoe (npusrcuznennoe) uzyuenue Kiemox.

JdemoHcTpanuu

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

Tabmuubr u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DJIEKTPOHHBIM
MHKPOCKOI», «VICTOpHS pa3BUTHS METOAOB MUKPOCKOITUIY.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIpPENapaThl paCTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTnueckass padora «l3ydyeHne METOJOB KIETOYHOH OHOJIOTUHU
(xpomarorpadusi, snektpodopes, auddepeHiuanbHoe UEHTPpUPYTrUpoOBaHHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3anus KIeTKU

XUMHYECKHM COCTaB KIIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTBHI.
Bona u e€ ponb Kak pacTBOpPUTENS, peareHTa, y4acTUE€ B CTPYKTYpUPOBAHUU
KJIETKH, TeIIOPErysiiiui. MuHepajibHbIe BEIECTBA KIETKU, UX OMOJIorHYecKas
poJib. POJIb KATHOHOB M AaHWOHOB B KJIETKE.



Oprannueckne BeLIECTBAa KJIETKU. buosiornueckue mnonumepsl. benku.
AMUHOKHUCIIOTHBIH  cocTaB  OenkoB. CTpyKTypbl OEJIKOBOM  MOJEKYJIBI.
[lepBuyHast cTpykTypa Oelika, NeNTUAHAs CBSA3b. BTOpHuYHas, TpeTUyHas,
yeTBepTUYHAs CTPYKTypbl. Jlenatypamus. CoiictBa 0enkoB. Knaccudukanms
6enkoB. buonornyeckue QpyHkiuu 6enkoB. /IpuoHul.

VYrneBoasl.  MoHocaxapuabl,  AUcCaxapujabl,  OJIMrocaxapuabl U
nonucaxapuabl. OOWUNA TUIaH CTPOEHUS U (PU3MKO-XMMUYECKHE CBOWCTBA
yIJIeBOJ0B. buonornueckue GpyHKIUN yTriaeBOAOB.

Jlumaer.  T'mapodunbHo-ruapodoOHbIe  cBolicTBa.  Knaccudukanus
mununoB. Tpurnuuepunsl, Gochonunuabl, BOCKH, cTepousl. buonornueckue
dbyukiuu unuaoB. OOIMe CBOMCTBA OMOJIOTHYECKUX MEMOpaH — TEKy4decCTh,
CIIOCOOHOCTh K CaM03aMbIKaHUIO, TTOTYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. CtpoeHne HyKIEMHOBBIX KUCIIOT.
Hyxneotunpl. [Tpuamun kommiementapuocta. [Ipasmio Yapradhda. Ctpykrypa
JIHK — nBoitHas crmpanb. MecTOHaXOXJICHHE W Ouojornyeckue (GyHKIUU
JIHK. Buasl PHK. ®yukuuu PHK B kiietke.

Crpoenue monekysibl AT®. Makpospruueckue cBa3u B Mojekyie ATO.
buonornueckue pynkunn AT®. BoccTaHoBlIeHHBIE TEPEHOCYUKH, UX (PYHKIUN
B KJeTke. [Ipyeue nykneozuompugpocpamor (HTD). CexkBenupoBanue [JHK.
Memoowl cenomuxu, mpanCcKpunmoMuky, RPOMeoMUKU.

CrpyktypHas  OuoJsiorusi:  OWMoXUMHYeCKHMe W Ouodusznueckue
UCCJEIOBAHMSI COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OHMOMOJIEKYJI.
Mooenuposanue cmpykmypol u @QyHKYuii OUOMONEKYL U UX KOMNJLEKCO8.
Komnvromepuoii  ousauin u opeanuueckuii cuHme3s OUOMONEKYL U UX
HENnpUpOOHbIX AHATIO208.

JdemMoHcTpanuu

IHoprpers: JI. Ilommur, k. Yorcon, ®. Kpux, M. VYwunkunc, P.
O®panknuH, ©. Caurep, C. [Ipy3unep.

Juarpammbl:  «PacnipeneneHne XMMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupojie», «Pacrpenenenue XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOIEY.

Tabmuuer u cxemsl: «lleprogunyeckas Tadnaua XUMHUYECKUX 3JIEMEHTOBY,
«Ctpoenue MoJIeKyJbl BobD», «BemecTBa B coctaBe opranu3smMoBy», « CTpoeHHue
MOJIEKYJIbI Oenka», «CTpyKTypbl OEIKOBOW MOJEKYJb», «CTpOEHUE MOJIEKYJ
yIieBoJoB», «CTpoeHue MOJEKyJN JHNUA0B», «HyKIenHOBBIE KHUCIOTBD,
«Crpoenue Momnekysbl ATOy.

O6opynoBaHue: XuMHUYECKas ocyaa U 000py0BaHKE.

Jlabopatopnass pabdora «OOHapyxeHHME O€JIKOB C  IOMOILUbBIO
Ka4E€CTBEHHBIX PEAKLUID.



JlaGopaTopnass pabGora «lcciegoBaHue  HYKJIEHHOBBIX  KHCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoenue u QyHKIUM KJIETKH

Tunbel KIETOK: »yKapuOTHYECKas W Mpokapuotuueckas. CTPYKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.

Crpoenne mpokapuoTHYEeCKOW KieTkH. KilerouHas cTeHka OakTepwil u
apxeii.  OcoOOEHHOCTM  CTpPOEHHUsSI  TeTepoTpodHOM U aBTOTPOHOMI
MIPOKAPUOTUYECKUX KJIETOK. MecTo u poJib MPOKApUOT B OHUOIIEHO3aX.

Crpoenue ¥ (YHKIMOHUPOBAHHUE  HDYKAPUOTUYECKOM  KIIETKHU.
[Mnazmatuueckass memOpana (masmaniemma). CTpykTypa IUIa3MaTHYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IUIa3MaTHYEeCKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruénnas aud@ys3us), akTUBHBIN (MEPBUYHBIN U
BTOPUYHBINA aKTUBHBIN TpaHcnopT). [lonynponunaemocts MeMOpanbl. Pabota
HaTPUI-KaJIMEeBOr0 Hacoca. DHJOUUTO3: MUHOLMUTO3, (arouuTo3. DK30LUTO3.
Knerounast crenka. CTpykTypa W (QYHKIMU KIETOYHOW CTEHKH PACTEHUH,

rpuboB.
[Muroraszma.  Iluto3zonb.  [lurockenmer.  JIBHoK€HHE  LIMTOINJIA3MBI.
Opranounibl KJIETKH. OnnomeMOpaHHbIE OpraHoOUbI KJIETKH:

supomiazMarudeckas cetb (J1IC), annapat 'onbaku, TM30COMBI, X CTPOCHUE
u ¢yHKuuu. B3auMocBsa3s oHOMEMOpaHHBIX OpPraHoOMA0B KieTku. CTpoeHue
IPaHyJAPHOTO peTHKyiayma. Mexanuzm nanpaenenus oeaxoe ¢ IIIC. CuHre3
pacTBOpUMbIX OesikoB. CHHTE3 KIETOYHbIX MeMOpaH. [ nagkuii (arpaHyasipHbIii)
SHAOIIA3MAaTHYECKUI peTukyiyM. CekperopHas QyHKuus annapara [ oyibJKu.
Moougpuxayus 6enxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpancnopT BelecTB B KieTKe. Bakyosin pacTUTENbHBIX KIIETOK.
Knerounsrit cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWIbl  KJIETKA: MHUTOXOHJAPHUH, IUIACTHUJBI.
Ilpoucxoocoenue  mumoxonoputi  u  naacmuo.  Cumobuocenez  (K.C.
Mepeoickosckuil, JI. Mapeynuc). Ctpoenue u (DyHKIIMM MHUTOXOHIIPUN H
riactul. [lepBuyHbie, BTOPUYHBIC U CIIOKHBIE TUIACTHIBI (DOTOCUHTE3UPYIOIINX
3yKapuoT. XJI0POIJIACThI, XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannbeie  opraHowasl  kinetku  CTpoeHne U (QyHKUUU
HEMEMOpAaHHBIX  OPraHOMAOB  KIETKU. Pubocombl.  [Ipomedsxcymounsvie
Quramenmol. MUKpOPUITAMEHTBI. AKMuUHOBble MUKpOpuiamernmsi. MbITICUHbIE
KJIETKU. AKMUHO8ble KOMNOHEHMbl HeMbluleyHblX KiemoK. MHUKpOTpyOOUKH.
Knerounsii 1nentp. CrpoeHMe ¢ JIBWKEHHUE KIYTUKOB U PECHHUYEK.
MuxkpoTtpyObouku 1uTomnasmsel. LleHtpuons. berku, accoyuuposanmvie ¢
MUKpoguiamenmamu u Mukpompyboukamu. Momophwie benxu.



Snpo. Obonouka siapa, XpOMaTHH, KApUOILIa3Ma, SAPBIIIKHA, UX CTPOCHHUE
U GyHKUMU. SnepHblil 0enKoBbIil MaTpukc. [IpocTpaHCTBEHHOE PACIIOIOKEHUE
XpOMOCOM B HMHTepha3HOM siipe. Jyxpomamuu u 2cemepoxpomamur. beinku
XpOMaTWHA — THUCTOHBI. JJunamuxa s0epHot obonouxku 6 mumosze. foeprviil
mpancnopm.

Kinerounbie BkmtoueHus. CpaBHUTENbHAsE XapaKTEPUCTHUKA  KJIIETOK
AYKapHUOT (PacTUTEIBHOM, )KUBOTHOM, TPUOHOM).

JleMmoHCcTpanumn

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

Tabmunpsl u cxembl: «CTpoeHHE SYKapUOTHUECKOM KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHuEe pacTUTENbHON KIETKW», «CTpoeHue
MUTOXOHJPUNY, «A1po», «CTpoeHrne NPOKaApUOTUUECKOM KIETKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIpENnapaThl PacTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKPOIPENapaThl 0aKTepUaIbHbIX KJIETOK.

JlaGopaTtopnass padora «l3yueHHe CTPOEHHUS KIETOK pPa3InyHbIX
OpraHU3MOB).

IIpakTnyeckas padora «/3yueHue cBOMCTB KJIETOUHON MEMOPAHDBD.

Jlaboparopnasi padora «/ccinenoBaHue mia3Moiu3a U JIEMIa3MoiIn3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckass padora «l3yueHue [BWXKEHUA LUTOILUIa3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. OOMeH BemiecTB M peBPallleHHE JHEPTIUH B KJIEeTKe

AccuMWIALMS U JAUCCUMWISILIUS — JIBE CTOPOHBI MeTabosm3ma. Turbl
oOMeHa BeHIECTB: aBTOTPO(MHBIN U TeTepoTpOodHBIN. YYacTHe KHCIOpOoJa B
OOMEHHBIX Ipolieccax. DHEPreTuyeckoe oOecreyeHne KIETKH: MpeBpalieHue
AT® B o00meHHBIX Tmporeccax. @OepMEHTATUBHBIM XapakTep peakiui
KJIETOYHOTO MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M
neiictBus. Kodepmentel. Otauuus  (QepMEHTOB OT  HEOPraHMYECKHX
KaTajau3aTopoB. benku-akTuBaTOpsl U OEIKU-UHTHOUTOPHL. 3aBUCHUMOCTH
CKOPOCTU (DEPMEHTATUBHBIX PEAKIUI OT Pa3Iu4YHbIX (AKTOPOB.

IlepBUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KIETKE. PDOTOCUHTES.
Anoxcueennwiti u okcuceHuwlli pomocunmes y o6axmepuil. Ceemocobuparoujue
NUSMeHmvl U NUCMEHMbl pPeaKyuoHHo2o yewmpa. PoOJb XJIOpOIIACTOB B
nporecce ¢orocuaTe3a. CBeToBas u TeMHOBas (a3bl. Domoovixanue, Cs., Cy. u
CAM-munvr  ¢pomocunmesa. IlpogykTuBHOCTH  (oTOCHMHTE3a. BimsHue
pa3nuuHbIX (PaKTOPOB HA CKOPOCTh POTOCHHTE3A. 3HAUeHHUE (POTOCUHTE3A.



XEeMOCHUHTE3. Pasnoob6pasue OPraHU3MOB-XEMOCUHTETHKOB:
HUTpUPUIUPYIOIIHUE OAKTEPHH, KeJie300aKTeprun, cepodaKTepru, BOAOPOIHbIE
OakTepun. 3HaUYECHUE XEMOCHUHTE3A.

AHaspobuble opranu3mbl. Buasl Opokenus. [IpoaykTsl OposkeHus U uX
UCIIOJIb30BAaHUE YENIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIe3HEH.

AspoOHBIE OPTraHU3MBI. Oranbl JHEPreTUYECKOro oOMeHa.
[TogroroButenbHbI  dTan. [nuKoau3 — OECKUCIOPOIHOE PACIICTUICHUE
TJIFOKO3BI.

buonornueckoe OKUCICHUE, UM KIETOYHOE AbIXaHue. Poiib MUTOXOHApUI
B Ipolieccax OMoOJOrMYecKoro  okucieHus. Luxnuueckue — peaxiuu.
OxkucnutensHoe (ochopuupoBanue. IHepeus MeMOPAHHO20 2paoueHma
npomonos. Cunmesz AT®.: paboma npomonnou ATD-cunmaswl. [lpeumyiecTnra
a’poOHOTO TyTH OOMEHa BEMIECTB IMepea aHa’poOHbIM. (P(HEKTUBHOCTH
DHEPIreTUICCKOr0 OOMEHa.

JdeMoHcTpanuu

IHoptpetsr: Jx. IIpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutgem, I'. A. 3aBap3uH.

Tabmuiet u cxeMbl:  «DOTOCUHTE3», «DHEPreTUUECKUd OOMEH»,
«buocuntes 6enkay, «CtpoeHue GpepmMeHTa», « XEMOCHHTE3).

O6opynoBanue: CBETOBOU MHUKPOCKOTI, o0opyoBaHue TUTSL
MIPUTOTOBJICHUS TTIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass padora «l3yueHue KaTaIUTUYECKOW AKTUBHOCTH
(bepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTalasbl ).

Jlabopatopnasi padora «l3ydyenue ¢(epMEHTATUBHOIO paCUICIVICHUS
NEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnass padora «CpaBHeHHE TIpolleccOB (oTocHHTE3a U
XEMOCHUHTE3a.

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKCHUS U JbIXAHH.

Tema 7. HacsienctBeHHass uHGOpManMs U peajin3anus eé B KIeTKe

Peakuun wmatpuuHoro cuHTe3a. I[IpuHIUMI KOMIUIEMEHTApPHOCTH B
peakIusax MaTpUYHOIrO CHUHTe3a. Peanuszanusi HaAciIeACTBEHHOW HH(POpMAIUU.
I'eneTnueckuit ko, ero cBoucTea. Tpanckpunuus — matpuusslii cuaTe3 PHK.
[IpyHLMOBI  TPAHCKPUIILIMU:  KOMIUJIEMEHTAPHOCTb, aHTHUIIAPAJUIEIbHOCTD,
acuMMeTpUYHOCTb. Co3pesanue mampuunvix PHK 6 sykapuomuueckou xiemxke.
Hexooupyrowue PHK.



Tpancnsuus u e€ stanbel. Yuactue Tpancnoptasix PHK B OuocuuTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KoaupoBanue aMuHOKHCIOT. Poib
pubocoM B OMOCHHTE3€E OeIKa.

Coepemennvie npedcmasienus o cmpoenuu 2eHos. Opraiusaius FeHoMa y
IIPOKApPUOT U dyKapHOT. Perynsnus akTUBHOCTH I'€HOB y NMPOKAPUOT. | nnoresa
onepona (®. XKako0, XK. Mano). Mozrexynsaprvle mexanuzmvl IKCNpeccu 2eH08
y aykapuom. Ponv xpomamuna 6 peeyrayuu pabdomuvl 2eHnod. Perynsuus
O0OMEHHBIX MpoIeccoB B KieTke. Kiierounslii romeocTas.

Bupycsl — Heknerounble (GOpMBI KM3HH W OONHMraTHbIE Tapas3wThI.
CrpoeHue MpoOCTBIX U CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwii yuxn J[HK-codepocawux eupycos, PHK-cooepacawux eupycos,
baxmepuogazos. Obpamuas mpaHcKpunyus, peeepmasa, unmezpasd.

BupycHbpie 3abosneBaHus 4YelOBEKa, JKUBOTHbIX, pacteHuil. CIIN/I,
COVID-19, connanpHble 1 MEAUIIMHCKHE MPOOIEMBI.

buoungopmamura: unmeepayus u ananuz 6onrvuux maccusos («bigdatay)
CMPYKMYPHLIX  Ouono2udeckux oOanHvlx. Hanomexuonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie @yukyuu 6enkos. Cnocobvl docmasKu
Jlekapcms.

JdemoHcTpanuu

[Toprpetsr: H. K. Koubiios, 1. Y. UBaHOBCKUH.

Tabmuupl u cxembl: «buocuHre3 Oenka», «l'eHEeTHYECKUH KOI»,
«Bupyco», «baktepuodarm.

IIpakTnyeckas padora «Co3znanue MoIEIU BUPYCay.

Tema 8. /KusHeHHBIH UKJI KJICTKH

Knerounslii nuki, ero mepuoasl U peryisuusa. Wurepdaza m mMutos.
Oco0OeHHOCTH TMpoIleccoB, MpoTeKaronux B uHTepdase. [loaroroBka KIETKu K
nenenuto. Ilpecunrernueckuit  (MOCTMUTOTUYECKUN), CHUHTETUYECKUM U
MOCTCUHTETHYECKHUH (IPEMUTOTHUECKUI) TIepHUOAbI HHTEP(a3bI.

Marpuunsiin cuate3 JIHK — permmukanus. [Ipunnunel permkanuun JITHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTUIIAPAJUIEIbHOCTD.
Mexannsm perukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeaoMepas3a. XPOMOCOMHBIH HAa0Op KIETKM — KapuOTUIl. JMIUIOMAHBIA U
raruiouHbld  HAO0Opel XpoMocoM. ['oMosormusble XpomocoMbl. [losoBbie
XPOMOCOMBI.

enenue kierkn — Muto3. CTagud MHUTO3a U TNPOUCXOMSIIME B HHUX
nporecchl. Tunel Muto3a. Kapruokunes u HIUTOKMHE3. bronornueckoe 3Ha4eHUE
MHTO3a.



Perynsuusa MutoTrueckoro mukia kietku. [Iporpammupyemas KiieToyHas
rubesnp — arnomnTos.

Krnerounoe siipo, XpoMocOMbl, (PyHKIIMOHANIbHAA T€HOMUKA. Mexanuzmobl
npoaughepayuu, oughghepenyuposku, cmapenus u eubeau kiemox. «l{ugposas
KemKka» — Ououngopmamuyeckue mooeiu QyHKYUOHUpPOBAHUsL KIeMKU.

JdeMoHcTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIN HUKI KIeTKU», «Mutodyn, «CrtpoeHue
xpomocomy, «Pemmkanusa JHK.

ObopynoBanue: CBETOBOW MHKPOCKON, MHUKpompenaparbl: «MHTO3 B
KJIETKaX KOPEIIKa JTyKay.

JlaGopaTtopnass  pabdora  «l/3yueHne XpoMOCOM Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JlaGopaTtopnasi pabora «HaOmogeHue MuUTO3a B KIETKAX KOHYMKA
KOpEIIIKa JIyKa (Ha TOTOBBIX MUKpPOIIpEnaparax).

Tema 9. Ctpoenne u GyHKIIMHA OPraHU3MOB

buonornueckoe pazHoobOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHUA M KHU3HEACSITENBHOCTH  OJHOKJIETOUHBIX
opraHu3MoB. bakrtepuu, apxeu, OIHOKJIETOYHBbIE TIpUOBI, OJHOKIETOYHbIE
BOJIOPOCIIH, APYTrUe NPOTUCTHL. KOJOHMAIBHBIE OpraHU3MBI.

B3anmocBsA3p 4YacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U
cucteMbl OpranoB. OpranusM Kak €IMHOe 1esoe. ['omeocras.

Tkanu pacrenunii. Tunbel pacTUTENBHBIX TKaHEW: o0Opa3oBaTelbHAs,
MOKPOBHAs1, MPOBOAAIIAS, OCHOBHAs, MexaHu4eckass. OCOOEHHOCTH CTPOCHHS,
(GyHKLIMIA U pacioyioKeHUs] TKaHEeW B OpraHax pacTeHH.

TkaHW )XMUBOTHBIX U Y€JIOBEKA. TUIBI )KUBOTHBIX TKAHEU: SMUTENNAIbHAS,
COEIMHUTENbHASA, MbllIeYHasi, HepBHasA. OCOOEHHOCTH CTpPOEHHMs, QYHKUHUA U
pPacnoJIOKEHUs TKaHEW B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble W reHEpaTUBHbIE OpPraHbl pacTeHud. OpraHbl U
CUCTEMBbl OPTraHOB >KUBOTHBIX M 4eyoBeka. DYHKIMU OPraHOB M CHUCTEM
OpTraHoOB.

Omnopa Tena opranu3zmMoB. Kapkac pactenuid. CkeneTbl OJHOKIECTOYHBIX U
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapykHblli u BHyTpeHHUU ckener. CTpoeHue u
THIIBI COEIUHEHUS KOCTEM.

JIB>keHHEe OpraHu3MoB. JI[BMKEHHWE OJHOKJIETOYHBIX OpPraHU3MOB:
amM&0ouIHOE, )KTYTUKOBOE, pECHUYHOE. JIBUKEHUE MHOTOKJIETOYHBIX PACTEHUI:
TPONM3Mbl M HACTUU. /[BH)KEHHE MHOTOKJIETOYHBIX >KUBOTHBIX M YEJIOBEKa:
MblIlIeyHast cucremMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.



IIutanue opranusmoB. lloryomenue BOJBI, YIJIEKUCIOrO rasa u
MHUHEPAJIbHBIX BELIECTB pacTeHUsMHU. [IuTaHue XUBOTHBIX. BHyTpHUmosocTHoOE
W BHYTPHUKIIETOYHOE THIlIeBapeHue. IIuraHue mO3BOHOYHBIX JKUBOTHBIX.
Otnmenbl  OUIIEBAPUTENBHOTO  TpakTa.  lIWiieBapuTeNbHBIE — JKEIIE3BL.
[InmeBapuTenbHas CUCTEMA YEIIOBEKA.

Jlpixanue oOpraHu3MoB. JIpIxaHue pacTeHuil. JIpIxaHue >KUBOTHBIX.
Huddy3us razoB uepe3 noBepxHOCTh KieTku. KoxkHoe abixanue. JlpixaTenbHas
MOBEepXHOCTh. JKabGepHoe u j€royHoe pAbixaHue. JlpIxaHue TMMO3BOHOUYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS JIETKUX
II03BOHOYHBIX JKMBOTHBIX. JlpixaTenpHass cucreMa 4YenoBeka. MexaHusm
BEHTWISILIMM JIETKUX Y NTULl U MJIEKONUTAKOLUX. Perynsauus JIbIXaHWus.
JlpIxaTeabHbIe 00BEMBI.

TpaHCIIOPT BEILIECTB Y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTEHHUM.
Tpancnopr BemiecTB y XMBOTHBIX. KpOBEHOCHas cucreMa M €€ OpraHsbl.
KpoBeHocHasi cucteMa N03BOHOYHBIX JKUBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyrum kpoBooOpamieHusi. DBOJIOLHOHHbBIE
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX JKMBOTHBIX.
Pabota cepana u e€ perymnsiuusi.

Brinenenune y opranusmoB. Beinenenue y pactenuil. Beigenenune y
#KUBOTHbIX. CoKpaTutesibHble Bakyosid. Opranbl BblaeneHus. DuibTpanms,
CeKkpenuss M 0O0paTHOE BCAachlIBAaHME KaK MEXaHW3Mbl pPabOThl OpraHoB
BblJeieHUA. CBs3b MOJOCTM TeJa C KPOBEHOCHOM M BBIAEIUTEIBHON
cucreMaMu. BplgeneHre y IO3BOHOYHBIX J>KMBOTHBIX W 4YenoBeka. [loukwm.
Crtpoenune u QpynkimonrpoBanue Heppona. OO6pa3oBaHre MOYH Y YEIOBEKA.

3ammMTa y OpraHu3MOB. 3alIUTAa Y OAHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil M LMCTHI NPOCTEHIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3a1UThl. DUTOHIUBI.

3amura y MHOTOKJIETOYHBIX YKUBOTHBIX. [IOKpOBBI M KX HPOU3BOJHEIEC.
3amura opranu3Ma ot 6osesnel. UmmyHHas cucrema yenoBeka. Kietounsiii u
T'YMOPaJIbHBIA UMMYHUTET. BpOoXAEHHBIH U MPUOOPETEHHBIN criennupruIecKuit
UMMyHUTET. Teopust KiIoHanbHO-cenekTuBHOro nMmyHnurera (I1. Dpnux, ®. M.
bepuer, C. ToneraBa). BocnaautenbHble OTBETbl OpraHu3MoB. Poib
BPOXKAEHHOTO MIMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIEBaHUH.

Paznpaxxumocte u peryjsinus |y opraHu3sMoB. Paszapaxumocts y
OJHOKJICTOYHBIX OpPraHu3MoB. Takcucel. PasgpaxxumMocTe U peryisuus y
pacteHui. POCTOBBIE BEIIECTBA U UX 3HAYCHUE.

HepBhasi cucrema u pediiekTopHas peryisiuus y >KUBOTHBIX. HepBHas
cucteMa U €€ OTHeNbl. ODBOJIOINUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOMU



CUCTEMBI y XUBOTHBIX. OTIENBI FOJIOBHOIO MO3ra IMO3BOHOYHBIX KHUBOTHBIX.
Pednexc u pednexkropHas gyra. be3ycioBHbIEe U yCIOBHbBIE PEQIICKCHI.

I'ymopanbHas perynsuust ¥ SHAOKPUHHAS CUCTEMA KUBOTHBIX U YEIOBEKA.
JKenespl SHIOKPMHHOW CHCTEMBI M HMX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3anmocBsi3p HEpBHOM M 3HIOKPUHHOHN cucTeM. | umotamamo-runodusaphas
cucrema.

JdemMoHcTpanuu

IToprper: U. I1. I1aBnos.

Tabnuipl U cxembl: «OIHOKJIETOYHBIE BOAOPOCHN», «MHOTIOKIETOUHbIE
BoJopociny, «bakrepuny», «lIpocteiimmey», «Opranbsl IBETKOBBIX PAacTEHUI,
«CucrtemMpl OpraHoB IO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue cteds»,
«CTpoeHue JIMCTOBOM IIIACTUHKW», « TKaHU KUBOTHBIX», «CKEIET 4eIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenpHas
cuctema», «HepBHas cucrema», «Koxa», «Mpllieunas cucremay,
«BprgenurenbHas cucremay, « QHAOKpPUHHAsA cuctemay, « CTpOCHHE MBILILbDY,
«Ammynurer», «KumeynonosoctHeie», «(Cxema TNHTaHUS  PACTECHUI»,
«KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue TUApbI»,
«Crtpoenue mianapumn», « BHyTpeHHEe CTPOCHHUE NOKAEBOTO YepBs», «HepBHas
cucrema peiO», «HepBHas cuctema sarymkm», «HepBHas cucrema
npecMbikatomuxcs», «HepBHas cucrema nrTuny», «HepBHas cucrema
MIeKkonuTaoux», «HepBHas cuctema yenoBeka», «Peduexcy.

ObopynoBanue: CBETOBOMH MUKPOCKOI, MHUKPOIIpENapaThl OJHOKIETOUHBIX
OpraHW3MOB, MHKpPOIpPENaparsl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKLIUH
HACEKOMBIX, UTJIOKOXKHX, KUBBIE K3EMILISIPbl KOMHATHBIX pacTeHUH, repOapuu
pacTeHHMI1 pa3HbBIX OTIEIOB, BIIAXKHBIC Mpenaparbl >XUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKUMU OECHO3BOHOUYHBIX UBOTHBIX, CKEJIET 4YEeJIOBEKa,
o0opy/nOBaHUE HJs JEMOHCTPAllMd TOYBEHHOTO W BO3IAYIIHOTO MHUTAHUS
pacTeHul, pacuieryieHus Kpaxmana U OelIKOB TOoJa JeHCTBUEM (PEpPMEHTOB,
o0opynoBaHuE MJisi JAEMOHCTPALlMA OMBITOB MO H3MEPEHHUIO >KU3HEHHON
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEIbHbIX JBU)KEHUM, MOJEIH T'OJIOBHOTO
MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHnasi padora «/3yueHne TKaHEeW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHei )KUBOTHBIX).

JlaGopaTopHasi padora «/3ydyeHre opraHoB IBETKOBOT'O PACTECHUS».

Tema 10. PazmHoOkeHHe U pa3BUTHE OPraHU3MOB



®opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe (BKJII0Yasi BET€TaTUBHOE) U
nojsioBoe. Buubl 06ecnosioro  pa3MHOMKEHHUSA: TOYKOBAHHUE, CHOPYJISIUS,
(dbparmeHranus, KIOHUPOBaHUE.

ITomoBoe pazmuoxkenue. [lomoBsie kieTkn, unu ramersl. Menos. Craguu
Mmenosa. IloBenenme xpomocom B Mmenose. Kpoccunrosep. buonormueckuin
CMBICII MEHO03a U IT0JI0BOI0 Ipouecca. Meno3 u ero MecTo B JKM3HEHHOM LIUKJIE
OpraHU3MOB.

[IpenzapoasimieBoe paszsurue. l['ameroreHe3 y KuBOTHbIX. IlosioBbIE
xene3pl. OOpa3zoBaHuME M pa3BUTHE IMOJOBBIX KiIETOK. CrepMmaroreHe3 u
ooreHe3. CTpoeHHE MOJIOBBIX KIIETOK.

OmogoTBOpeHHe M SMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrocoObI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHUE OPraHU3MOB (OHTOT€HE3). OMOPHOJOTUS —
HayKa O pa3BUTUU OPraHu3MoB. Mopgoecenes — oOHa u3 21aeHbIX NpooOIeM
amobpuonocuu. Konyenyus mopgocenos u mooeru mopgoeeneza. Craguu
SMOpHOTeHe3a JKUBOTHBIX (Ha TipuMepe Jsarymku). JlpoGnenue. Turbl
npoOneHus. Jlemepmunuposannoe U  HeOEPMUHUPOBAHHOe  OpobJieHuUe.
bracmyna, munwei o6aacmyn. OcoOeHHOCTH JpOOJICHUS MIICKOTUTAIONIUX.
3apoApllieBble JUCTKUA (racTpyisiuus). 3akjaJka OpPraHoB M TKaHEW Hu3
3apOJBIIIEBbIX JIMCTKOB. B3anMmHOe BIMAHME YacTed pPa3BUBAIOLIETOCS
3apojbliia (AMOpHOHATbHAS MHAYKIIMS). 3aKiIa/iKa IIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJapTaT HEepapXUUYEeCKUX B3aUMOJCUCTBUUA TE€HOB. BrnusHue Ha
AMOPHOHATIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIBL.

Poct u pa3Butue xuBoTHBIX. [locTomMOpuonaneubiii nepuon. Ilpsmoe u
HenpsiMmoe pas3BuTue. PasButue ¢ Meramopdo3oMm y OEClO3BOHOYHBIX U
NO3BOHOYHBIX >KMBOTHBIX. bronornueckoe 3Ha4Y€HUE MPSAMOrO M HEMPSMOTO
Pa3BUTHUS, UX PACIPOCTPAHEHHUE B MpUpoJe. Tumbl pocta KUBOTHBIX. DAKTOPHI
peryJiliid pOCTa KUBOTHBIX M uyejoBeka. CTaauu NOCTAIMOPUOHAIBHOTO
pa3BUTHUA y )KUBOTHBIX U uenoBeka. [leproibl onTorenesa uenoseka. CtapeHue
U CMEPTh KaK OMOJIOTMYECKHUE MPOIECCHI.

Pasmuoxenue u pasutue pacrenuit. 'ameroput u cnopodput. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuid. OOpa3zoBaHWe crHop B Mpolecce Meio3sa.
I'amerorenes y pacrenuil. OIUIOOOTBOPEHME U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOifHOE OIJIOIOTBOPEHHE y IIBETKOBBIX pacTenuit. OOpa3oBaHue
Y Pa3BUTHE CEMEHH.

MexaHU3MBbI PETYJISIIUA OHTOT'€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

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



Tabmumer 1 cxembl: «BereratuBHOE pasMHOXKEeHHE», «TuIbl Oecrnoioro
pa3MHOXKEHUs», «Pa3MHOXEHHE XJIaMUJIOMOHAb», «Pa3MHOXKEHUE BIIICHBD,
«PazmHOXkenue  ruape», «Meunosz», «Xpomocombl», «l'amerorenes»,
«CtpoeHne ANNEKIETKN U criepmMaro3onaay, « OCHOBHBIE CTaIMM OHTOTEHE3a»,
«IIpssmoe m Hempsmoe pasButue», «Pa3BuTHEe MaWCKOro Xykay, «Pa3Burne
capaHun», «Pa3Butrue mArymkmn», «/IBOWHOE OIIOAOTBOPEHHUE y LBETKOBBIX
pactennit», «CTpoeHue ceMsH OJHOAOJIbHBIX M JIBYJIOJBHBIX PACTEHHUID,
«JKM3HEHHBIN 1IMKI MOPCKOM KamycTb», <« KHW3HEHHBIA LHMKI MXay,
«OKW3HEHHBIN TUKI NAOPOTHUKA, <« KU3HEHHBIA LUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MUKPOIpENaparhl SIMIEKIECTOK H
CIIEpPMAaTO30UI0B, MOJENb «L{MKII pa3BUTHS JIATYLIKI.

JlaGopaTtopnasi padora «lV3yueHHe CTpPOEHHs TOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKPOIPENapaTaxy.

IIpakTuyeckas padora «BBIABICHUE NPU3HAKOB CXOJACTBA 3apOJbIILIECH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnass padora «CrpoeHue OpraHoB pa3MHOXKEHUS BBICIIUX
pacTeHUN».

Tema 11. I'eHeTHKa — HAyKa O HACJEACTBEHHOCTH M M3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIIGHUS W Pa3BUTUS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne ®pusa, T. Moprana. Posib 0TE€UECTBEHHBIX YUEHBIX B PA3BUTUH
renetuku. Padotel H. K. Konbiora, H. U. BaBunosa, A. H. benosepckoro, I'.
J. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbIE TEHETHYECKHE TMOHATHS W CUMBOJBL. ['OMOJOTHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HBI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA U
PELECCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3UTOTa, YUCTasl JUHUS, THOPHUIBI,
reHoTun, GeHotun. OCHOBHBIE METOABl TEHETHUKU: THOPUIOTOTUYECKUH,
LATOJIOTUYECKUI, MOJIEKYIAPHO-TEHETUYECKHM.

JdeMoHcTpanuu

IToptpersl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
Basunos, A. H. benozepckuii, I'. 1. Kapneuenko, 0. A. @ununuenko, H. B.
Tumodees-PecoBckuil.

Tabnuiel u cxembl: «MeToIbl TeHETUKIWY, «CXEeMbl CKPEIIMBAHUS.

JlaGopaTopHasi padora «Jlpozodmira kKak OO0BEKT TEHETHUYSCKHUX
UCCIIEJOBAHUID.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3akoH
eANHO00pa3usi TUOPHUIIOB TMEpPBOro TOKoJIeHHs. l[IpaBmio moMuUHUpOBaHUS.



Bropoii 3akoH MeHnenst — 3aKOH paculieIyieHusl Tpu3HakoB. L{uromornyeckue
OCHOBBI MOHOTHOPUJIHOTO CKpeluBanus. [ unoresa 4ucToThl ramer.

AHanusupytouee CKpeLIUBaHUE. ITpoMeKyTOUHBIN Xapakrep
Hacle0BaHus. Pacmiennenre Npru3HakoB PYU HENOJIHOM JOMUHHUPOBAHUH.
JurnbpuaHoe ckpemmBaHue. Tpetuidi 3akoH MeHaens — 3aKOH

HE3aBUCUMOTO  HACJIENOBaHWS  IpU3HAKOB. lLluTonornueckue  OCHOBBI
IUTUOPUIHOTO CKPEIIUBaHUSI.

CuerieHHoe  HaciefgoBaHue mnpusHakoB. PabGotei  T. Moprana.
CueruieHHOE Hacje0BaHUE T'€HOB, HApPYILICHHE CIECTUICHUS MEXIy TEeHaMHU.
XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH.

I'eneTuka nona. XpoMOCOMHBIA MEXAHU3M ONPENEIICHHS o1a. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOramMeTHelii W  reTeporamMeTHbld  MOJ.
I'eneTnueckas CTpyKTypa HOJIOBBIX XpoMocoM. HacimenoBaHue nNpHU3HAKOB,
CUEIUICHHBIX C TTOJIOM.

I'enotun kak wnenoctHas cucrema. llmerorponuss — MHOKECTBEHHOE
JNEUCTBUE I'eHa. MHOXECTBEHHBIM ajulen3M. B3auMonencTBue HeassieabHbIX
reHoB. KommiementapHocTs. Onucras. [lonmumepus.

I'eneTMyeCKUI KOHTPOJIb PA3BUTHUS PACTEHUW, )KMBOTHBIX M YEJIOBEKA, a
Takke (PU3NOIIOTMYECKUX MPOIECCOB, MOBEJACHUS M KOTHUTHBHBIX (DyHKIIHM.
['eneTnueckne MeXaHU3Mbl CHMOMOTEHE3a, MEXAHW3Mbl B3aUMOJICUCTBUS
«XO3MH — Tapa3uT» U «XO35MH — MHKpPOOMOM». ['eHeThyeckue acneKThbl
KOHTPOJISl U U3MEHEHUSI HACJIeACTBEHHON MH(GOPMAIIUU B MOKOJICHUSX KJIETOK U
OpPraHNU3MOB.

JdeMoHcTpanuu

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

Tabmumer u cxembl: «llepBbiii U BTOpO# 3akoHbl Mennens», «Tpetuit
3akOH  Mengens»,  «AHanusupyrouiee — cKpemmBaHue»,  «Hemomnoe
noMuHUpoBaHue», «ClerIeHHOEe HAacjie0BaHUE MPU3HAKOB Y APO30(PHIIbD»,
«I'enetuka momna», «Kapuotun demoBeka», «Kapuotun apo30¢uibn,
«Kapuotun nrune», «MHOXKECTBEHHbI aienu3m», «B3aumopaeincTeue
TEHOBY.

ObopynoBanue: MoOAeNb IJs JIEMOHCTpPAIMM 3aKOHOB €AMHOOOpa3us
TUOpUIOB TIEPBOTO TOKOJCHUS W PACHICTUICHHS] MPU3HAKOB, MOJETh IS
JEMOHCTPALlUM 3aKOHA HE3aBHCHUMOI'O0 HACJIEAOBAHUS NPU3HAKOB, MOAEIb IS
JEMOHCTPALUU CLIETUIEHHOTO HACJIEAOBaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII,
MuKponpenapar: «Jpo3zodumnay.

IIpakTuyeckasa paGora «l3ydueHue pe3yiabTaTOB MOHOTHOPUIHOTO
CKpENIMBaHUA Y APO30(DUITBD).



IIpakTuueckas padora «/3ydeHuwe pe3ynbTaTOB JIUTHOPUIHOTO
CKPEILMBAHUA Y IPO30(DUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BsaumopeiictBue reHotuna u cpenbl npu (GOpMUPOBAHUU (PEHOTHUINA.
N3meHunBOCTh IpH3HAKOB. KayecTBEHHBIE M KOJWYECTBEHHBIE IPHU3HAKH.
Buabl ©3MEHUYNBOCTH: HEHACIIEACTBEHHAS U HACIICICTBECHHAs.

Monu¢ukannonsas u3MeH4YMBOCTb. Posib cpenpl B (OpMUPOBAHUU
MOAU(PUKALIMOHHON U3MEHYUBOCTH. Hopma peakuuu [IpA3HAKa.
Bapuaunonnslii psag um BapuanuoHHas kKpusas (B. HMoranncen). CoiicTBa
MOIU(UKAITIOHHON U3MEHUNBOCTH.

I'enotunuueckas N3MCHYHUBOCTD. CsoiicTBa F€HOTUIINYECKON
N3MCHYHUBOCTH. BI/II[BI FeHOTUIIMYECKOM H3MEHYUBOCTH: KOM6I/IHaTI/IBHa}I,
MyTalorOHHas.

KoMOnHaTiBHAs W3MEHYMBOCTh. Mei03 M TOJOBOM MPOIECC — OCHOBA
KOMOMHATHUBHOM H3MEHYMBOCTH. PoJb KOMOMHATHBHOM H3MEHYMBOCTH B
CO3/IJaHUM Te€HETHYECKOT0 pa3HOOOpasus B Ipejieax OJJHOTO BHUA.

MyTtauroHHas U3MEHYMBOCTb. BHUAbI MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W HWHAYLUMPOBAaHHBIE MyTauuu. SnepHele U
nuToIa3MaTuyeckue Myrtanuu. ComMaTUYecKMe ¢ IOJIOBbIE  MYTAIlUH.
[IpyynHBl BOSHUKHOBEHUSA MyTaluii. MyTareHbl U UX BIHUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTU MYTAIIMOHHOI'O Ipolecca. 3aKOH TOMOJOTMYECKUX PAJIOB B
HacieacTBeHHoM u3MmenunBocTy (H.M. BaBuiioB). BHesinepHas U3MEHYMBOCTb U
HACJIEeACTBCHHOCTb.

Dnueenemuxa u dSNUCEHOMUKA, PONb INUSCHEMUYECKUX (Hakmopos &
HACe008aHUU U USMEHYUBOCIU (DEHOMUNUYUECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemMoHcTpanuu

IToprpersr: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmuiet u  cxembl: «Buasl usmenuunBoctn», «MoaudukarmoHHas

W3MCHYHUBOCTHY, «KombOuHaTHBHAS U3MCHYHUBOCTBY, «Meio3y,
«OmnonorBopenue», «l'eHeTHdeckue 3a0o0JieBaHUA  4elloBeKa», «Bumsl
MYTaLum».

ObopynoBanue: KUBbIE U repOapHbIC SK3EMIUISIPhl KOMHATHBIX PACTCHHH,
pucyHku (doTtorpadun) )KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYNBOCTH.

JlaGopaTopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIUOHHON u3MeHuYnBOCTU. IlocTpoeHre BapHalMOHHOTO psia |
BapUALIUOHHOU KPUBON».

IpakTuueckass padora «Myrtammu y Apo3odmiabl (HA TOTOBBIX
MHUKpOIpenaparax).



Tema 14. I'eneTnka 4yesioBeKka

Kapuotun uenoseka. MexayHapoaHasi mporpaMMa MCCI€JOBaHHUsI T€HOMa
4yenoBeka. MeToapl  H3y4YeHUsT TEHETMKM YeJIOBEKAa: TE€HEaJlOTrHYecKuM,
OJIM3HETIOBBIHA, HUTOT€HETUYECKUM, MOMYJIALIMOHHO-CTAaTUCTUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpeMeHHOE  ONpEeNeNeHHEe  TI'E€HOTHIIA:
ITIOJTHOTEHOMHOE€ CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHUE, B TOM YUCIIE C IIOMOLIBIO
[1[IP-ananu3a. Hacnencreennole 3a0ojeBaHUs  4YeloOBeKa. [eHHblE U
XpOMOCOMHbIE ~ 0OOJ€3HH  4YejloBeKa. boie3Hu ¢ HacleaCcTBEHHOM
MPEAPACIIOIOKEHHOCTBIO. 3HayeHue MEIUIUHCKON T€HETUKHU B
MPEJIOTBPAICHUU U JICUCHUU T€HETHYECKUX 3a00ieBaHui yeroBeka. Menuko-
TE€HETUYECKOE KOHCYJIbTUPOBAHHUE. CrtBoOJIOBBIE KJIETKHU. [TonsaTHe
«TEHETUYECKOTr0 TIpy3a». OJTUYECKHE AacHeKThl HCCIeoBaHUN B 00JacTu
PENAKTUPOBAHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckune (HhakTOPhI TOBBIMIEHHOW YYBCTBUTEIBHOCTH YEIOBEKA K
¢uznyeckoMy M XMMHYECKOMY  3arpsi3HEHUIO  OKpYXKawlled  cpeibl.
['eneTnyeckas mpeapacnoOKEHHOCTh YEJI0BEKA K MaTOJIOTHUSIM.

JleMmoHCcTpanumn

Tabmuue! u cxemsl: «Kapuotun yenosekay, « MeToabl U3y4eHUsI T€HETUKH
yenoBeKkay, «I'eHeTnueckue 3a00I€BaHNS YEIOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cennexkuust OpranusMoB

JlomecTukanus M CeneKkUus. 3apOoXkKIACHUE CEIEKIUMU U JTOMECTHKAIIHMH.
Vuenue H. U. BaBunoBa o IlleHTpax MNpPOUCXOXKAECHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHu. PoJib cellekuu B CO3aHUKU COPTOB PACTEHUU U MOPOJ
#UBOTHbIX. CoOpT, Mmopoaa, IITaMM. 3aKOH TOMOJIOTMYECKHUX pPSJIOB B
HacleACTBeHHOM wu3MmeHunBocth H. WM. BaBuioBa, ero 3HayeHue s
CEJICKIIMOHHOM paOOoTHI.

Metonbl cenekuHMoHHON padoThl. VMICKyCCTBEHHBI OTOOP: MacCOBBIM U
WHIUBUAYAJIbHBIA.  JTambl  KOMOWHAIIMOHHOW  cejeknuu.  McmbiTanue
NPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO T€HOTUIy C MOMOUIBIO OLIEHKH
(¢eHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoulbio aHanu3a JJHK.

HcKyccTBeHHBI  MyTareHe3 Kak METOJ  CEJEKLHMOHHOM  padoThI.
PamnanmoHHpII M XUMHAYECKMM MyTareHe3 KakK MWCTOYHUK MYyTalMk Yy
KyJbTYpHBIX ()opM opraHu3MoB. Vcmonib3oBaHUE T€HOMHOTO PEIAKTUPOBAHUS
1 MeTo10B pekomOuHanTHbiX JJHK nmst momydenust ucxogHoro Marepuana st
CEJIEKLINH.

[Tomyuenune MTOJIUTLIONIOB. BryTtpuBuaosas rUOpUIN3ALIHSL.
bnuskopoacTBeHHOE  CKpellMBaHue, Wi uHOpuauHr. HepoactBeHHOe



CKpelllMBaHue, Win ayTOpuauHr. I'erepo3uc u ero npuunHbl. Mcnois3oBaHue
rerepo3uca B cenexkunu. Organénnas rudpuauzanus. [Ipeogonenue 6ecronus
MEXBUJIOBBIX THOPUAOB. JIOCTMKEHHSI CEJIEKUUH PACTEHUH M KUBOTHBIX.
«3enénas pesonroyusy.

CoxpaHeHHE U U3yUYEHUE T€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHHI
U UX [JUKAX PpOAUYEH s CO3JaHUS HOBBIX COPTOB M THOPHIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp. M3yuenue, coxpanenue u ynpaeieHue
2eHeMUUEeCKUMU  Pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMbICIOGbIX
HCUBOMHBIX 6 UYENAX VAVUULEHUS CYWEeCmBYIOWUX U CO30aHus HOBbIX HOPOO,
JUHULL U KPOCCO8, 6 MOM HYUCAe C NPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHBIX UCCTIe008AHUU, NEPEeO0BbIX UOell U NEPCHEKMUBHBIX MEXHOI02ULL.

JdemMoHcTpanuu

[Toprpers: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmunsr u  cxembl: «LleHTpbl NPOUCXOXKIEHUS M  MHOroodOpasus
KyJIBTYPHBIX PACTEHMID», «3aKOH TOMOJIOTMYECKUX PAJOB B HACIEACTBEHHOMN
U3MEHUYMBOCTH», «Metonbl cenexkuun», «OtaanéHHas rTUOpUAM3ALUDY,
«MyTtarenes».

Jlabopatopnass pabora «l3yueHue COpTOB KyJIbTYpHBIX PACTEHUH U
IIOPOJ JOMAIITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yyeHre METOJI0B CEJICKIIMU PACTCHUN».

IIpakTnueckas padora «lIpuBuBKa pacTeHUN.

Ikckypeust «OCHOBHBIE METOJIbI M JOCTHIKEHMS CEJIEKLIUMU PACTEHUM U
KUBOTHBIX  (HAQ  CEJEKIUOHHYI  CTaHIUIO, IUIEMEHHyI  (depmy,
COPTOUCIIBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO3SIICTBO, B JIaOOpaTOPHIO
arpoOyHUBEPCUTETA WJIK HAYYHOT'O LIEHTPA)».

Tema 16. buorexHoJ0rus U CHHTETHYECKAas OMOJIOT U

OOBeKThI, UCTIONB3yEMbIE B OMOTEXHOJOTUH, — KJIETOYHBIC U TKAHEBBIC
KyJIbTYpbl, = MHUKPOOPTraHM3MBbI, HX  XapakKTepUCTUKA.  TpaaunuroHHAs
OMOTEXHOJIOTHSI: XJIEOOMEUEHUE, IOJIyYeHHE KUCIOMOJIOYHBIX MPOJYKTOB,
BUHOAEnne. Mukpooduosornyeckud cuHTe3. OOBEKTbI MUKPOOHOIOTHYECKUX
texHonorui. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Coznlanre TEeXHOJIOTMII U UHCTPYMEHTOB LEJIEHANPABICHHOIO U3MEHEHHUS
U KOHCTPYUPOBAHUS TI'€HOMOB C LEJIbI0 IIOJYYEHHUs OPraHU3MOB H UX
KOMIIOHEHTOB, COJEPKAIIUX HE BCTPEUAIOLIUECS B IPUPOAEC OMOCUHTETUYECKUE
Iy TH.

Kierounas naxxenepusi. MeTobl KylbTypbl KJIETOK U TKAHEW PACTEHHUU U
KUBOTHbIX. Kpuobanku. Comarudeckas ruOpuausanus M COMaTHUECKUN



smOpuoreHe3. lMcnonp30BaHue ramionioB B CEJEKIMHM pacTeHuil. [lonyuenue
MOHOKIOHAIbHBIX anmumen. Hcnonvzosanue  MOHOKIOHAIbHBIX u
NOTUKTIOHANbHBIX aHmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHME.
PexoHCTpyKIIMST ~ SWLEKIETOK M KIOHHPOBAHME  JKMBOTHBIX.  Merox
TPAHCIUIAHTALIMM SJEP KIETOK. 1exHono2uu 0300poeienus, Kyabmusuposanus u
MUKPOKTIOHATILHO20 PA3MHOINCEHUSL CENIbCKOXO3AUCTNEEHHBIX KYIbMYD.

XpOMOCOMHasl M TEHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 I€Ha M
koHcTpyupoBanue  pexkoMOuHanTHbiX JIHK.  Cosdanue  mpanceennwvix
opeanuzmog. JIOCTM>KEHHUS M TEPCHEKTHBBI XPOMOCOMHOM UM TE€HHOU
MH)XCHEPUU. DKOJIOTUYECKUE U 3TUYECKUE MPOOIeMbl TeHHON MHKEHEPHH.

Menuuunckue OuotexHosoruu. IloctreHomMHas uM@poBas MeTUIMHA.
[TIIP-nquarnoctuka. MeTaOOJIOMHBIA aHAIW3, TEHOICHTPUYECKUM aHalu3
IIPOTEOMA YEJIOBEKA JUIA OLICHKH COCTOSIHUSL €ro 310poBbi. Mcnonb3zoBanue
CTBOJIOBBIX KJIeTOK. TapreTHass Tepamusa paka. 3D-OmoumxeHepus s
pa3paboTKu (yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKMX TEXHOJIOTWH, CO3/aHus
KOMIUIEKCHBIX TKaHEH COYETaHWEM TEXHOJOTMH TPEXMEPHOro OMONPUHTUHIA U
ckadonguHra 15 peleHus 3a1a4d NepcoOHATM3UPOBAHHON MEULIUHBI.

Co3nlaHre BEKTOPHBIX BAKLMH C LEJIbI0 00eCreYeHHs] KOMOMHUPOBAHHOM
3amuThel oT Bo30ynureneii OPBU, ycTtaHOBIEHHE MOJIEKYJIAPHBIX MEXAHU3MOB
¢bynkuuonupoanusi PHK-comepkamux  BUpYcOB, BBI3BIBAIOIIMX  0CO00
oracHble 3a00JIEBaHNS YEJIOBEKA U )KMBOTHBIX.

JleMmoHCcTpanumn

Tabmuupt w©  cxemsl:  «/cnonap30BaHWE  MUKPOOPTraHU3MOB B
IIPOMBILJICHHOM  IIpou3BoxaCTBe», «KilerouHnas uHXeHepus», «l'eHHas
UHXKXCHEPUSD.

JlabopaTtopHnasi pab6ora «/3yuenue o0beKTOB OMOTEXHOJIOTUIY.

IIpakTnueckas padora «lloyyeHre MOJTOYHOKUCIBIX MPOAYKTOBY.

IKcekypeusi «buorexHonmoruss — BaKHEWINas MPOU3BOAUTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOCTBO)».

11 KUIACC

Tema 1. 3apoxkaeHue U pasBuTHE 3BOJIONUOHHBIX MPEACTABJICHUH B
OHOJIOTHH

OpomononHas teopusi Y. JlapBuHa. Ilpeanochulku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.



JIBrxkyume cuiabl  3Bodonuu  BugoB 1o Y. JlapBuHy (BbICOKas
MHTEHCHUBHOCTb PAa3MHOKEHHSI OpPraHM3MOB, HACJIEJACTBEHHAs W3MEHUYHUBOCT,
O6opb0a 3a CyIleCTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiierne cunTeTndeckoit Teopun 3Bomoruu (CTD). Helitpambhas
Teopusi HBomonuud. CoOBpeMEHHAss SBOMIONUOHHAS OHOJOTHS. 3HAYCHHE
HBOJIIOLIMOHHOW TEOopuu B (OPMUPOBAHUU ECTECTBEHHO-HAYYHOW KapTUHBI
MUpa.

JleMmoHCcTpanumn

[Toptpetsi: Apucrorens, K. JIunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. YUerBepukos, U. U. [lImansraysen, x. Xoamaeis, /.
K. benses.

Tabmuuer u cxembl: «Cucrema xuBoil npuponsl (o K. Jlunuero)y,
«Jlectnuua >xuBbIX cymectB (nmo Jlamapky)», «Mexanusm (opmupoBaHus
NpUCTIOCOONIeHN Yy pacTeHuil u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapupyra nyremectsus Y. Jlapsuna», «Haxomxku Y. [lapBuna», «Dopmsl
O0opbObI  3a  cymectBoBaHue», «llopoasr romyOei», «MHoroobpasue
KyJbTYpHBbIX (opMm KamycTb», «llopoabl nomMamHuX >KUBOTHBIX», «Cxema
oOpa3zoBanmsi HOBbIX BumoB (mo Y. [lapBuny)», «Cxema COOTHOIICHHS
JBIKYIIUX CHJI 3BOJIONUNY», « OCHOBHBIE MOJIOKEHUS CUHTETUYECKOW TEOPUU
SBOJIFOLIUY.

Tema 2. MUKPO3BOTIOLHSA U €€ pe3yJIbTaThl

[lonynauus Kak »dJieMEHTapHas eAuHuna 3Bojouud. CoBpeMeHHbIE
METO/bl OLEHKH TIE€HETUYECKOI0 pa3HooOpa3usi W CTPYKTYpbl HOMYJISLUM.
N3menenne reHO(GOHIAa MOMYJSIIUM Kak JJIEMEHTApHOE HBOJIOLHUOHHOE
sBJIcHUE. 3aKOH reHeTnyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

DOnemeHTapHble (aKTOPbl (IBUKYIIKUE CHUIIbI) 3BOJIOLMH. MyTallMOHHBIH
npouecc. KomOunatuBHas u3MeHYUBOCTh. [Ipeild reHoB — ciyuaiiHble
HEHANpaBJICHHbIE HW3MEHEHHUS 4YacTOT ajuleliell B MHOmyssusx. OQQexT
ocHoBarensi. Ipgexm Oymouiiounoeo eopaviuika. CHudCeHUe 2eHemuyecko2o
pasHoobpazus: npuyunsl u creocmeus. Ilposenenue sghghexma opetigha eenos 6
oonvuwux u  manvlx  nonyaayuax. Murpauuu.  W3omAuMs  MOMyJISIIMA:
reorpadudeckas (IpocTpaHCTBEHHAs ), OMoIoTn4YecKast (PEIPOIyKTHBHAS).

EcrectBennbiii otO00p — HampaBistomuil (paxtop sBomOnHH. DOpMbI
€CTECTBEHHOTO OTOOpa: JBIXKYIIUH, CTAOWIM3UPYIOMIMA, pPa3pbIBAIOIIHIA
(mm3pyntuBHbIN). [lonoBoit oT60p. Bo3HMKHOBEHHE U 3BOMIOLHUS COIUATBHOTO
MOBEJICHUS YKUBOTHBIX.

[IpucnocoOneHHOCTh OPraHU3MOB KakK pe3yJbTaT MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHEe  mpucocoOiieHni y — opraHu3MoB.  ApoMopdo3bl U



AIM0AaNTALIU Y. [Tpumepsr PUCTIOCOOJICHHIA y OPraHU3MOB:
Mop(dosnornyeckue, (GU3HOIOTUYECKHE, OHMOXMMUYECKHE, TOBEIACHUYECKUE.
OTHOCHUTENBHOCTh MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kputepun U CTpyKTypa. BuaooOpa3oBaHue Kak pe3yibTaT
MUKpO3BOIIOIMH. M3omsamus — kimoyeBoil paktop BumooOpazoBanus. [lytu u
CIIOCOOBI BHJI000pA30BaHMS: ajyuionaTpuyecKoe (reorpaduueckoe),
CUMIIATPUUECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TIOJUILIOUIU3AIIHS,
rubpuanzanus). JJmuTeapHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexann3mbl GOpMUPOBAHUS OUOTIOTHIECKOTO Pa3HOO0pasHsl.

Ponp sBoMOIMOHHON Ouonorun B pa3padOTKE HAYYHBIX METOOB
coxpaHeHusi OnopazHooOpazusa. MUKPOIBOIIONKS U KOIBOJIIOIUS MMAPA3UTOB U
X Xo3sieB. MexaHusmbl (OPMHUPOBAHMSI YCTOWYMBOCTH K AHTHUOMOTHUKAM U
criocoObl OOPHOBI C HEH.

JdemoHcTpanuu

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

Tabmuupbr 1 cxembl: «MyTalMoOHHAsE U3MEHUUBOCTHY, «llomynsironHas
CTpyKTypa BHIa», «Cxema mposiBieHUs 3akoHa Xapau—BaiinGepray,
«/IBIKyIIHE CHJIBI DBOJIOLUUW», «JKOJOTHYECKAS W30JALUSA MOMYyJISIHI
ceBaHCKoOU (openn», «I'eorpaduueckas 301U JUCTBEHHULIBI CUOUPCKON U
JUMCTBEHHULBI JaypcKoil», «llomynsaiuoHHble BOJHBI YUCICHHOCTH XUIIHUKOB
U KepTB», «Cxema NEeHUCTBUSI €CTECTBEHHOro orbopa», «Popmbl OOpHOBI 3a
cyuectBoBanue», «WHaycTpuanpHblii MenaHuzm», <« KuBble HCKomaembiey,
«IIoKpOBHUTENBCTBEHHAs] OKpacKa »UBOTHBIX», «lIpemynpexnaromas okpacka
KUBOTHBIX»,  «®Pusnonornueckue  agantauum»,  «lIpucnocobieHHOCTD
OpraHu3MOB U €€ OTHOCUTEIBHOCTbY», «Kpurepun BHna», «BUIbI-ABONHUKNY,
«Ctpyktypa BuUaa B npupoae», «CrnocoObl  BUI000pa3zoBaHUsY,
«I"eorpaduueckoe BUJI000pa3oBaHue TpEX BUJIOB JaHABIIEH,
«IKOIIOTUYECKOE BUI000pa30BaHre BUAOB CHHHID, «Ilomumionasl pacTeHui»,
«KamycTHO-peieunbIil THOpUI.

O6opynoBanue: repOapuu pacTEHUN, KOJUJIEKIIMM HACEKOMbIX, dYyuesa
NTUL U 3BEpel C MpUMEpamMu pazIMYHBbIX MPUCIOCOOJIEHUH, yydena MTULl U
3Bepel pa3HbIX BUAOB, repOapuu pacTeHui ONM3KUX BHIOB, 00pa30BaBIIMXCS
Pa3TUIHBIMH CTIOCOOAMH.

JlabopaTtopnasi paGora «BpIsiBIeHHE M3MEHUYMBOCTH Y OCOOEH OJIHOTO
BUJIA».

JlaGopaTtopnass padora «lIpucnocobieHusi OpraHu3sMOB U  HX
OTHOCHTEIbHAS IEJIECO00Pa3HOCTHY.



Jlabopatopnasi padora «CpaBHEeHHE BHAOB IO MOPQOIOTHUESCKOMY
KPUTEPUION.

Tema 3. MakpodBosaonus 1 eé pe3yabTarbl

Metonbl u3ydeHus Makpod3BOJIOUMU. [laleoHTOIOrMYECKHE METOJIb
uzyuenus oBomouuu. Ilepexomnbie (opmbl U (GUIOTEHETUYECKUE PSAIBI
OpraHU3MOB.

buoreorpaduyeckue mMetopl n3ydeHus »Bomonuu. CpaBHeHHe (Gopsl U
(dayHbl MaTepukoB U OCTpOBOB. buoreorpaduueckue obsactu 3emun. Bujubl-
SHJIEMUKHU U PEIIUKTHI.

OMOpUONIOrMYeCKHe U CPAaBHUTEIBHO-MOP(OJIOTUYECKUE  METO[bI
U3y4YeHHUS] HBONIONUHU. ['€HeTHuecKue MeXaHU3Mbl SBOJIOLMK OHTOTEeHE3a U
MOSIBJICHUSI DBOJIOLIMOHHBIX HOBIIECTB. ['OMOJOTMYHBIE W aHAJIOTHMYHBIE
opranbl. PyiuMeHTapHble Opranbl M aTaBU3Mbl. MOJEKYISIPHO-T€HETHUECKHE,
OMOXMMHMYECKHE W  MaTeMaTUYeCKMe METOAbl HU3YYEHHS  HBOJIOLHUU.
["'omonornynsie reHbl. COBpeMEHHbIE METOABI TOCTPOCHUS (PUIOTEHEeTHUYECKUX
JIepPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLMS FT€HOMOB.

OO0mme 3aKOHOMEPHOCTH (TMpaBwia) DJBOMONUH. [Ipunyun cmemwbl

@dynKyuil. HeoGpatumocts ABOJIIOLIUH. AJnlanTuBHas paauanusi.
HepaBHOMEPHOCTH TEMITOB 3BOJIIOLIUH.
JdeMoHcTpanuu
[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkensb.
TaOmunel u CXEMBI: «DPUI0reHETUYECKUN pan JIOIIAIN),

«ApxeonTepukc», «3Bepo3yoObie smiepbl», «Creronedansy, «PurmOPUTH,
«CeMeHHbIE ManopoTHUKWY», «buoreorpaduueckue 30HbI 3eminy», «lpeid
KOHTUHEHTOBY», «PenukThl», «HavanbHble cTaguu SMOPHOHAIBLHOTO Pa3BUTHS
MO3BOHOYHBIX JKMBOTHBIX», «l'OMOJIOTMYHbIE U aHAJIOTHYHbIE OpPTaHbI»,
«PynuMeHTb», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpHl 4YEJIOBEKAa U
muMnan3e», «l JaBHbIE HaAMpaBICHUS IBOMIONUNY, «OOIMEe 3aKOHOMEPHOCTH
HBOJIIOIIUNY.

OGopynoBaHue: KOJUICKIIUM, TepOdapuu, MYJSHKU HCKOMAEMbIX OCTATKOB
OpraHu3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJTOTUYHBIX, PYyJUMEHTaApPHBIX OPTaHOB
Y aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. [Ipoucxokaenne u pa3BuTHe »KU3HHA HA 3emule

Hayunble rUmoTe3sl MPOUCXOXKIECHUS >KM3HM Ha 3emie. AOuUoreHes u
naHcriepmusi.  JloHayuyHble — MOpPEACTaBIEHUS O  3apOXKACHUM  KU3HU
(kpearmonnsM). ['MmoTe3a MOCTOSHHOIO CaMO3apOXKACHHUS KU3HU M €€



onpoBepxkenue omnbitaMmu  ®. Pemu, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxxneHne Ku3HU U aCTPOOHOIIOTHSI.

OcHOBHBIE ~ JTalbl ~ HEOpraHW4YecKou  dBomonuu.  [lnmanerapnas
(reomoruueckas) SBOJIONUS. XHUMHYECKas HBOIIONMSA. AOHOTEHHBI CHHTE3
OpraHnYecKux BemecTB U3 Heopranmyeckux. Ombir C. Mumnepa u I'. IOpu.
OOpazoBanue mnonuMepoB u3 MoHoMepoB. KoamepBatHas rumoresa A. U.
Onapuna, rumnore3a nepBuuHoro OynpoHa JIxk. XonjgelHa, TeHeTHYecKas
runoteza I'. Mémnepa. Pubosumbr (T. Yek) u rumoresa «mupa PHK» V.
['un6epra. opMupoBanre MeMOpaH U BOSHUKHOBEHHUE MPOTOKIICTKH.

Hcropust 3emnu u MeToApl €€ u3ydeHus. Mckomaemble OpraHMYecKue
octatku. ['eoxpoHonorus u e€ Metoasl. OTHOCUTENbHAs UM aOCONIOTHas
reoXpoHoJiorus. ['eoXpoHoiornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STOXH.

Havanpnpie atamnbl opranmyeckor sBostonuu. [losiBiieHWE W 3BOIOLMSA
MEPBBIX KJIETOK. DBOJIIOIMUSA MeTa0oau3Ma. BO3HHKHOBEHUE NIEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHKPOOHBIE OMOIUIEHKM Kak aHaJor MepBBIX Ha 3emiie
coobmiectB. CTpoMatonuThl. [IpokapuoThl U 3yKapuOTHI.

[Ipoucxoxnenue AYKapuoT (cumOuorenes). DBOJIIOLIMOHHOE
IIPOUCXOKJIECHHE BUPYCOB. [IpOMCX0KIEHME MHOTOKJIETOYHBIX OPraHU3MOB.
BoO3HMKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tanbl BOJIOLUHU BBICHINX pacTeHUl. OCHOBHBIE apOMOP(O3bI
pactenu. Bpixon pactenud Ha cymry. [losiBieHWE CHOPOBBIX pPACTEHUM U
3aBoeBaHMEe UMHU cymd. CeMeHHble pacTeHus. lIponcxoxaeHue LBETKOBBIX
pacTCHUMN.

OcCHOBHBIE 3Talbl HBOJIOLUU KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. BeHickas dayna. KemOpuiickuii B3pbIB — OSIBJICHUE COBPEMEHHBIX
tunoB. IlepBeie xopmoBble KUBOTHbIE. JKu3Hp B BOoJe. OBOJOIUSA
no3BOHOYHbIX. [Ipoucxoxaenue ampubuii u pentunuil. IlpoucxoxaeHue
miekonuTaomux W nrtul. Ilpunnun kmodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KMBOTHBIMH CYIIIH.

PasButne xu3HM Ha 3emile MO 3paM U NEpUOAaM: apXeul, MpoTEpO30i,
najgeo30i, Me3030i, KaiHOo30M. OOmas xapakTepuCTHKa KiuMarta |
re0JIOTMYECKUX mporeccoB. [losgBieHne U pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE HA Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBble BBIMHpPaHUs — DKOJOTHYECKHE KPU3HUCHI npouuoro. [Ipuannsl
U CIIEICTBUSI MAacCOBbIX BbIMUpaHUN. COBPEMEHHBI IKOJOTHUECKUN KPHU3HC,
ero ocooeHnoctu. [Ipobnema coxpanenust OuopazHooOpasus Ha 3emiie.

CoBpeMeHHas cucTemMa opraHu4eckoro Mupa. I IpuHIunel Knaccupukanum
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE I'PYIIIBI OPraHU3MOB.



JdeMoHCcTpanuu

IToptpersl: @. Penu, JI. Cnayutanuanu, JI. ITactep, . . Meunukos, A.
N. Onapun, [Ix. Xonnein, I'. Ménnep, C. Muuiep, I'. FOpu.

Tabnuiel u cxemsl: «Cxema onbita @. Penuy», «Cxema onbita JI. [lacTepa
[0 HM3YYEHHIO CaMo3apoxkaeHus xXu3Hm», «Cxema onsita C. Mwmmepa, I
HOpu», «3Tanbl HeOpraHUYeCcKou 3BOJOIUNY, «['e0XpoHOoIOrnyecKas mKanay,
«HauvanpHble 9Tanbl OpraHUyecko sBodrouuK», «Cxema 00pa3oBaHUs
yKapuoT myTéM cumOuoreHesza», «Cucrema XUBOH Npupoasl», «CTpoeHue
BUpyca», «Apomopdo3sl pacreHuil», «PuHnopute», «OIHOKIETOYHbIE
BOJIOpOCINY», «MHOTrOKIETOUHbIE BOJgOpociny, «Mxu», «llanopoTHUKHY,
«l'onocemennble pacteHus’», «OpraHbl ULBETKOBBIX pacTeHHi», «Cxema
Pa3BUTHUS KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocTeiimey,
«Kumeunononoctuoie», «Ilnockue uepBu», «UineHucrtoHorue», «PbiOb,
«3emHOBONIHBIEY,  «lIpecmbikarommecs», «lltunpey, «MiekonuTarmme,
«Pa3BuTHE KU3HU B apXEWCKOU 3pe», «Pa3BUTHE KU3HU B NPOTEPO3OMCKOMN
ape», «Pa3zBurhe KHU3HM B TAIECO30MCKOW 3pe», «Pa3BuTue KU3HU B
ME3030MCKOM 3pe», «Pa3BurHe XKU3HM B KaWHO30UMCKOHN 3pe», «COBpEeMEHHAs
CHUCTEMA OPraHUYECKOr0 MUPaAy.

O6opynoBanue: TepOapuy PACTCHWA PA3IMYHBIX OTIEIOB, KOJUICKIIHH
HAaCEKOMBIX, BJIQKHBIE TMpenaparbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUIEKLIMM MTJIOKOYKUX, CKEJIEThl IMO3BOHOYHBIX KMBOTHBIX, Uyyesa MTHUIl U
3BEpEi, KOJUIEKIIMU OKAMEHEJIOCTEH, TOJE3HbIX HMCKOMAEMbIX, MYJISIKHU
OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryansnaa JgaGopaTtopHasi padora «MoaenupoBaHUE OIBITOB
Mumiepa—tOpu 1o  u3ydeHHI0O a0MOTEHHOIO0 CHHTE3a  OpPraHUYECKUX
COCIMHEHUI B MIEPBUYHOMN aTMOC(epe».

JlaGopaTopHasi padora «/3yueHne u OnMcaHuE HCKOMAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «l3ydyeHne ocoOEHHOCTEH CTPOCHUS PACTCHHI
Pa3HBIX OTAEIIOBY.

IIpakTnueckass  padora  «/3yuenue  ocoOeHHOCTEH  CTpOEHUs
MMO3BOHOYHBIX )KUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4ej10BeKa — AHTPOIIOIeHe3

Paznenbl 1 3anaum anTponosoruu. MeToasl aHTPOIOJIOTHH.

CraHoBieHUE NPENICTABIECHUI O MPOUCXO0XKICHUU YeJIoBeKa. Pennrno3uoie
B0O33peHUsA. COBpEMEHHbBIE HAYYHBIE TEOPUHU.

CxoncTBo uenoBeKa € JKUBOTHBIMU. CHCTEMATHYECKOE TMOJ0XKEHUE
yenoBeka. CBUIETENbCTBA CXOJICTBA YEJIOBEKA C KMBOTHBIMU: CPAaBHUTEIBHO-



MOPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (bU3M0I0r0-OMOXUMHUYECKUE,
noBegeHueckue. OTau4us dYeloBeKa OT JKUBOTHBIX. [IpsAMoOXoxIeHue W
KOMIIJIEKC CBSI3aHHBIX C HUM NPH3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHOM CHCTEMBI.

JBmwkymme  cunbl  ((pakTOphl)  aHTpOINOTeHe3a:  OMOJOTHYECKHE,
conuanbHpie. COOTHOIICHHE OHOJIOTHUYECKMX U COLUAIBHBIX (HDaKTOPOB B

aHTPOIIOTCHE3E.
OcHoBHBIE cTaguu aHTpornorenesa. Pannue yenoBekooOpa3Hble 00€3bsHBI
(IpOKOHCYJIBI) W paHHHE MOHTHABI — OOIIME MPEIKH YEIOBEKOOOPa3HbIX

00e3bsiH ¥ JIoAiel. ABCTPAJONMUTEKH — JBYHOTHE NpEnKH Jrojed. YemoBek
yMEJbI, TEPBbIE M3TOTOBICHUS OpyAud Tpyaa. UenoBeK NPSAMOXOIAIIMN U
NepBbIA BBIXOJ Jroje 3a mpeaenbl Adpuku. YenoBek renenbO0eprckuii —
o0l MpeoK HeaHAEePTaJIbCKOro YeJOBEKa U YeJOoBEKa pasyMHOro. YenoBek
HEAHJIEPTAIBCKUN KAK BUJ JIFOJAEH XOJOMHOTO KiIuMMara. YemoBeK pa3yMHBIN
COBPEMEHHOI'0 THIIA, JACHUCOBCKMU YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [Taneorenerrka u najeoreHOMHKA.

DBOJIIOLMS COBPEMEHHOTO YesioBeKa. EcTecTBEHHBII 0TOOP B MOIMYJISIIIUAX
yenoBeka. MyTanmoHHbIN nporecc U noaumopdusm. [lonynsiuuoHHbIEe BOTHBI,
apeii¢ reHoB, MUrpanus u «3PQPEKT 0OCHOBATENSD B MOMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. [loHdatne o pace. bonpuime packl: €BpOIEOWIHAs
(eBpaswmiickasi), aBCTpajJiO-HErpoHJHas (PKBAaTOpUAJbHAs), MOHIOJIOWIHAS
(a3maTcko-amepukaHckas). Bpems u myTu pacceieHusl 4esioBeKa MO IJIaHETe.
EnuncrBo  yenoBedyeckux pac. HaydyHas HECOCTOATENBHOCTH — pacu3Ma.
[Ipucnoco6eHHOCTh YelOoBeKa K pPa3HbIM YCIOBHUSIM OKpY)Karoled Cpelbl.
Bnusnue reorpaduueckor cpeabl U jpeida reHOB Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YEJIOBEKA.

MexauciuIuIMHapHble  MeTOABl B (M3WYEeCcKOo  (OMOJIOTHYECKO)
AHTPOIIOJIOTUM.  OBOJIOUMOHHAS  AHTPONOJIOTHS W IMAJEOaHTPOIIOJIOTUS
YEJI0BEYECKHUX MOMyIsunid. buoconuanbHble UCCIEA0BAaHUS IPUPOIBI YETOBEKA.
HccnenoBanue KO3BOIIOLMH OMOJIOTMYECKOT0 M COLIUAIBLHOTO B YEJIOBEKE.

JdemoHcTpanuu

IToptpetsr: Y. lapBun, JI. JIuku, 5. 4. Pornacknii, M. M. I'epacumos.

Tabmumer u  cxembl: «MeToapl  aHTpONoOJOTHNY, «[ 0JOBHONH MO3T
yesioBekay, «UYenoBekooOpasHbie 00e€3bsiHb), «CKeneT 4YeloBeKa M CKeNeT
HIMMITaH3e», «PyInMeHTBl 1 aTaBU3MbD», «/[BH)KylIuMe CUIIbl aHTPONOTEHE3aY,
«OBOJIIOMOHHOE JPEBO YEIOBEKA», «ABCTPAJIONMUTEK», «YHEIOBEK yMENbI»,
«YenoBek mpaAMoxomAmun», «JleHHnCcoBCkUU 4enoBek» «HeaHmepTranbiby,



«KpomanwoH1b», «IIpenku denoBekay, «ITambl 3BOIIOIUN YesloBeKa», «Packl
YEJIOBEKA.

OGopynoBaHue: MYJSDKA OKaMEHEJIOCTEH, MpeaMeTOB MaTepuaibHOU
KyJbTYpbl TIPEIKOB 4eEJIOBEKa, penpoaykiuu (dortorpaduu) KapTUH C
MudosornyeckuMu W OMOJEHCKUMH CIOKETaMH TIPOUCXOXKICHUS YeIOBEKa,
doTorpadum HaXOJOK HCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJET 4YeJIOBEKa,
MOJIEJIb Yepena 4YeJIOBEKa M 4Yeperna IIMMIAH3€, MOJAENIb KHCTH YEJIOBEKa U
KUCTH IIMMIIaH3€, MOJICJIM TOpPCa MPEIKOB YeIOBEeKa.

JlaboparopHasi padora «/3ydyeHne OCOOEHHOCTEW CTPOEHMS CKeJeTa
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOKICHUEM).

IIpakTuueckass padora «V3yuyeHWe DSKOJIOTUYECKUX  afarnTaiui
YEJIOBEKA.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB U
HAIOPTaHU3MEHHBIX CHCTEM C OKPY/KaKLIeH cpeaou

3apokneHne u pasButue dkojorun B Tpyaax A. I'ymbGonbara, K. @.
Pynbe, H. A. CeBepuioBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znensl u
3a1aun 3Kk0JIoruu. CBSI3b DKOJIOTHHU C IPYTUMH HAyKaMH.

Mertoast skonoruu. [loneBbie HAOMIOAEHUSA. DKCIIEPUMEHTHI B DKOJIOTUU:
MpUPOJIHbIE U JlabopaTopHble. MojienMpoBaHUEe B SKOJOTMU. MOHHUTOpPUHT
OKpY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHAIBHBIN 1 TJI00ATbHBIN.

3HaUEHUE DOKOJIOTMYECKUX 3HAHUM [JI YEJIOBEKa. OJKOJOIMYECKOe
MHPOBO33pPEHUE KaK OCHOBA CBsI3EH uenoBeuecTBa ¢ npupoaoit. dopmupoBanue
AKOJIOTUYECKOHN KYJbTYpPbl U SKOJIOTMYECKON IPAMOTHOCTH HACEICHUSI.

JdeMoHcTpanuu

[Toptpetsi: A. I'ym6ompar, K. ®@. Pynbe, H. A. Ceepuios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuier u cxembl: «Pa3gens skomoruny, «MeTojsl sKoyoruny, «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEH CPEIbD».

JlaGopaTopnass  padora  «/3yuyeHue  METOAOB  DKOJOTUYECKUX
UCCJIEOBAHUID.

Tema 7. Opranusmsbl U cpeaa oOMTaHUSA

Okonoruyeckue  (akToppl U 3aKOHOMEPHOCTH  HUX  JICUCTBUSL.
Knaccudukanus skogorudecknx (GaxTopoB: aOHMOTHYECKHE, OMOTHYECKHE,
anTpornorennsie. O0IIMe 3aKOHOMEPHOCTHU JEHCTBUS SKOJIOTUYECKHUX (DaKTOPOB.
[IpaBmwio wmunumyma (K. [lnopenrens, 1O. JIlu6ux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

Abuotnyeckue Qaxtopel. CBeT kak skojorumueckuiit daxrtop. [eiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPA Ha OPTaHU3Mbl. DKOJIOTUYECKUE TPYIIIbI



pacTeHUN W JKUBOTHBIX IO OTHOUIEHUIO K cBeTy. CHUTHalIbHas pOJb CBETA.
doTonepruoInu3m.

Temneparypa kak skosoruudeckuii Qakrop. [leiicTBue TemiepaTypbl Ha
opranus3Mbl. [IOMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTAHU3MBIL. DBPUTEPMHBIC
Y CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skonoruueckuit axrop. Ilpucmocobnenus pacTeHuil K
nojaepxKaHuio BogHoro 6ananca. Kiaccugukanys pacTeHui Mo OTHOLLEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl 00MTaHHUS OPTraHU3MOB: BOJHAS, HA36MHO-BO3/YIIIHAS, TIOYBCHHAS,
riyOMHHAs TMOJNOYBEHHAs, BHYyTpUOpraHu3MeHHas. OU3HKO-XUMHUYECKUE
O0COOEHHOCTH cpej] oOuTaHusi opraHu3moB. [IpucnocoOneHust OpraHu3MoB K
’KU3HHU B Pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue v BHyTpeHHUE puUTMbl. CyTOYHBIE U
roJu4yHble puT™Mbl. [Iprcrnoco0JeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM
YCJIOBUM KU3HU.

XKuznennsle ¢opmbl opraHuzMoB. [loHsTHe O JKH3HEHHOH (Qopme.
XKuznennsle QopMbl pacTeHHil: JAepeBbs, KYCTapHUKHU, KYCTApPHUUKH,
MHOT'OJIETHUE TpPaBbl, OJHOJETHUE TpaBbl. KHU3HEHHBIE (POPMBI >KUBOTHBIX:
THIPOOMOHTHI, T€OOHOHTHI, a’dpoOMOHTh. OcoOeHHOCTH CTpoeHus u obpasza
KU3HH.

buornueckue  dakToppl. Bumbl  OMOTHYECKUX  B3aUMOJICUCTBUM:
KOHKYpPEHIUs, XHUIIHUYECTBO, CcuUMOMO3 u ero ¢opmbl. [lapazutusm,
KOONEpaLysi, MyTyalnu3M, KOMMEHCAIN3M (KBAPTUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3zaumopeiictBus (Tomuueckue, dopuueckue, padbpudeckue).
3HayeHne OMOTHYECKHUX B3aUMOAECUCTBMM JUIsl CyLIECTBOBAHUS OPraHU3MOB B
cpene ooutanus. [IpyHIMIT KOHKYPEHTHOTO UCKIIFOUEHUS.

JleMmoHCcTpanumn

Tabnaumsl 1 cxembl: «IKojormdeckue (QaxTopbl», «CBETOBOW CIEKTPY,
«OJKOJOTMYECKHE  TPpYyHIbl  KMBOTHBIX [0  OTHOWIEHHIO K  CBETY»,
«TemnmokpoBHbIE KUBOTHBICY, «XOJI0OTHOKPOBHBIE KUBOTHBICY,
«DU3noNIOrNuecKre aJanTalum KUBOTHBIX», «Cpeabl 0OUTaHUsSI OPTaHU3MOBY,
«buonornueckue putme, «Ku3HeHHblEe (OpMBI pacTeHui», «KU3HEHHbIE
(bOpMBI KUBOTHBIX», «DKOCHCTEMa IIMPOKOJIUCTBEHHOTO JIecay, «DKOocUcTeMa
XBOMHOro Jeca», «llenmm mnuranus», «XumHUYecTBO», «llapazutuzm»,
«Konkypenuus», «Cumonos», «KommeHcanuzmy.

O6GopynoBaHue: repOapuy pacTeHUM M >KMBOTHBIX, MPUCTOCOOIEHHBIX K
BIUSHUIO PA3IMYHBIX SKOJIOTHYECKHX (aKTOpOB, repOaphu CBETOIOOMBBIX,
TEHEJIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETONOOMBBIE, TEHEIOOUBBIE U



TEHEBBIHOC/IMBBIE ~ KOMHATHbIE  pacTeHMs, TIepbdapum U KOJUIEKIHU
TEIUIOII0OMBBIX, 3UMOCTOMKNX, MOPO30yCTOMYMBBIX PAacTEHUH, yydena NTULl U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCSA K rurpoduram, kKcepodpuTam,
Me30(uTaM, KOMHATHBIE PACTEHUS MAHHBIX TPYII, KOJJICKIWU XUBOTHBIX,
OOHMTAIONINX B Pa3HBIX Cpelax, repdapru U KOJJIEKIUN PACTCHUH M KUBOTHBIX,
o0alaloluX YepTaMy MPUCTIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSIM yCIIOBUI
’KU3HU, TepOApUU U KOJJIEKLIUN PACTEHUN U KUBOTHBIX PA3JIMYHbIX )KU3HEHHBIX
(GbopM, KOJJIEKIIMM S>KUBOTHBIX, YYAaCTBYIOUIMX B PA3JIHYHBIX OHOTHYECKUX
B3aMMOJICHCTBUSAX.

JlabopaTtopnasi pa6ora «BbisiBIeHHE NPUCITIOCOOJIECHUN OPTaHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopHass padora «BbisiBieHHEe NpUCIOCOOIEHUM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPbD».

JlaGopaTopnass pa6ora «AHATOMHUYECKHE OCOOCHHOCTH DPACTEHUU U3
Pa3HBIX MECT OOUTAHHS.

Tema 8. IKo10rusi BUA0B U MOMYJIALMH

DKOJIOTUYECKHE  XapakTEepUCTHUKW  momyisuuu.  llomymsimust  Kak
ouonoruueckas cucreMa. Posb HEOAHOPOTIHOCTHU cpeibl, PU3NYeCKuX OaphepoB
U OCOOEHHOCTEl OHMOJOrMM BHJIOB B (POPMUPOBAHUU NPOCTPAHCTBEHHOMN
CTPYKTYypbl nomyisuuid. OCHOBHBIE NOKAa3aTelu MOIYJISLUUU: YHUCIECHHOCTD,
IUIOTHOCTh, BO3PACTHAs W I0OJOBasi CTPYKTYypa, POXKAAEMOCTb, IIPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpALIHSL.

Okojiornyeckass ~ CTpykrypa  nomyiasiuuu.  OneHka — YHCIEHHOCTH
nonyJsinuy. JluHaMuKa MomnyJsinuu ¥ €€ perysisinns. buotnueckuil noreHuuan
nomyisauuu.  MopenupoBanue auHaMuku — nomyisuuu.  KpuBele  pocta
YUCJIICHHOCTH mnonyisiuuu. KpuBele BbDKMBaHUA. Perynsuus 4YHMCICHHOCTH
NOMYJISIUMNA: poJib (PAKTOPOB, 3aBUCALIMX M HE 3aBUCAIIUMX OT IJIOTHOCTH.
DKOJIOrHYecKHe cTpaTeruu BUAOB (r- u K-ctpaterun).

[Tonsitue 00 sKoOrMUecKoi Hullie Buaa. MecrooOuranue. MHoromepHas
Mozenb 3Kkonorndyeckor Humu JIx.M. XatuyuHcona. PazMmepsl 3KOJI0rMYECKON
HumM. [loTeHnnanpHas u peain3oBaHHAs HULIH.

Bun kak cucrema nomyisiiuil. Apeansl BUAOB. Buibl U UX KU3HEHHBIE
CTpaTeruu. DKOJOTNYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH MOBEIECHHUSI M MHIrpalil >KMBOTHBIX. buomornueckue
MHBAa3UH Y9yKEPOJHBIX BUJIOB.

JleMmoHCcTpanumn

IToptper: k. . XaTunHCOH.



Tabmuubl U cxembl: «DKOJIOTHYECKHE XaPAKTEPUCTUKHU TOMYJIISIIUNY,
«IIpocTpaHcTBeHHass CTPyKTypa TNOMmyJsiuuu», «Bo3pacTHble NUpaMHIbI
nonyysiun», «CKOpOCTh 3acelIeHUs TMOBEPXHOCTH 3eMJIM  Pa3IuYHBIMU
opranuzmammn», «Moaeinb 3xkonorndeckoit Humu J[x. M. XatunHcoHay.

O6opynoBanue: repdapuu pacTCHUH, KOJJICKIIUHA KUBOTHBIX.

JlaGopaTopnasi padora «lIlpucmocoOiieHnss CceMSH pacTeHUH K
pacceIeHuIoN.

Tema 9. Jkosnorust coodmecTB. IKOJIOrHYecCKHEe CUCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBS3u Mexay
OpraHu3MaMH B OMOIIEHO3E.

Okocucrema kak otkpbitas cucreMa (A. [x. Tencnu). OyHKIMOHATIBHBIE
OJIOKM OpraHM3MOB B JKOCHCTEME: MPOAYLEHTbI, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetd. AOUOTHUYECKHUE OJIOKHU
skocucteM. [louBbl M uibl B 3KocucTemMax. KpyroBopor BellecTB U MOTOK
SHEPI'UH B SKOCUCTEME.

OcHOBHBIE  TOKa3aTeNM JKOCUCTEMBI. buomacca u  mpomykius.
DKOJIOTHYECKHUE MUPAMUIbI UUCE, OMOMACChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Oaykmyayuu.
HampaBnenHbie 3aKOHOMEpPHBIE CMEHBI COO0IIECTB — cyKieccun. [lepBudaHbie U
BTOPUYHBIE CYKUECCHMM W HUX NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha
cykueccuu. Kimmakcnoe cooOmiectBo. buopaznooOpazue u  HOJHOTa
KpYyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCMEMbL 03ED U peK. DKOCUCmeEMbl MOpeli
U 0Kearos. Ikocucmemvl MyHOp, 1€CO8, Cmenell, NyCMulHb.

AHTpOIIOTeHHBIE 3KOCHCTEMBI. ArposKocucTeMa. ArpoiieHo3. Pazmuuus
MEX/Ty aHTPOIOT€HHBIMU U MTPUPOTHBIMHU IKOCHCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucTeM. ['opojickas
bnopa u dayna. CuHaHTpomuzamusi TOpojckoi (ayHbl. buonormdyeckoe u
XO3STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aMMOJICHCTBHI
OpraHu3sMoOB B J3Kocuctemax. Poav xkackaonoeo sghgpexma u  6u00s-
30Upukamopos (Knouesvix 6u008) 8 GyHKyuoHuposanuu sxocucmem. lleperoc
SHEPrMM U BEIIECTB MEXKIY CMEXHBIMU HKOCHUCTEMaMU. Y CTOMUYMBOCTH
OpraHU3MOB, TMOMYJISIUUA M HKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX H
AHTPOIIOI€HHBIX BO3JICUCTBUM.

Mexanuzmol  6030eticmeusi  3a2pA3HeHUll  pPA3HBIX ~ MUN08  HA
CYOOP2aHUZMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCEMHOM
VPOBHAX,  OCHOBbl  JKOJO2UYECKO20  HOPMUPOBAHUA  AHMPONO2EHHO20



go30eticmeusi. MeTononorus MOHUTOPUHIAa €CTECTBEHHBIX M aHTPONOTE€HHBIX
HKOCHUCTEM.

JleMmoHCcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuupr w  cxembl: «CTpykTypa  OuHoOLeHO3a», «DKOcHCTEMa
HIMPOKOJIUCTBEHHOTO aecay, «2Kocucrema XBOWHOTO aecay,
«DyHKIMOHANIBHBIE TPYIIbl OpPraHU3MOB B 3Kocucteme», «KpyroBopot
BEIIECTB B OJKocucTeMe», «llenmu mnuranus (mactOuIHAs, JIETPUTHAS)Y,
«OKoNornyecKass mupaMua 4ucemn», « IKOJOTHIecKasi mupamMuaa OMoMacchy,
«2Koyoruyeckas nupamuaa sHeprum», «O6pasoBanue Oonota», «llepBuunas
cykueccusi», «BoccraHoBnenue seca mocie moxkapay, «IKOCHCTEMa 03epay,
«ArporieHo3», «KpyroBopor BemecTB M NOTOK JHEPrdd B arpoleHO3e»,
«IIpumepsl ypbo3KOCHCTEM.

ObopynoBanue: Tepbapuu pacTeHH, KOJUICKIIMM HACEKOMBIX, Yydelna
NTUI] U 3BEpeH, repObapuu KyJIbTYpHBIX U TUKOPACTYIIUX PACTCHHM, aKBApUYyM
KaK MOJIE]b YKOCUCTEMBI.

IIpakTHyeckas padora «/3ydenue u onucanme ypOoodKOCUCTEMBD.

Jlaboparopnass padora «/3yueHue pa3zHOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKeKypeusi «ODKCKypcusi B THIWYHBIA Owuoreoneno3 (B ayOpany,
Oepe3HsiK, eJbHUK, HA CYXOAOJIbHBIN WM MOMMEHHBIH JIyT, 03€p0, O0JI0TO).

IKCKYpcusi «IDKCKYpCHsl B arpO’KOCUCTEMY (Ha TOJI€ WM B TEIJIUYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHasi IKOCHCTEMA

buocdepa — oOuierianerapuas o0onouka 3emild, Te CYUIECTBYET HWIIU
cylllecTBOBajia >ku3Hb. Pa3Butue mnpencrabieHuid o O6mocdepe B Tpyaax 3.
3tocca. Yuenue B. U. Bepnaackoro o ouochepe. O6nactu Ouocdepnl u eé
coctaB. JK1Boe BelecTBo Ouocgepsl U ero PyHKIHH.

3akoHOMEpHOCTH cymiecTBoBaHusi Ouocheprl. Ocobennoctu Ouocheps
KaKk TJIO0aNbHOW dKocHCTeMbl. JlMHamHuueckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB ¥ OHMOreOXMMHUYECKHE LHMKIbI (yrjiepoaa, a3ora).
PurmuanocTs siBneHuit B 6nocdepe.

3onansHOCTh OMocheprl. [lonstne o Ouome. OCHOBHBIE OMOMBI CYIIIH:
TyHJIpa, XBOWHBIE Jieca, CMEIIAHHbIE M UIMPOKOJIMCTBEHHBIE J€ca, CTEIH,
CaBaHHbBI, MMYCThIHU, TPOIIMYECKHUE JIeCa, BHICOKOTOPhs. KiuMmar, pacTutenbHbIi
Y )KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpykrypa W (QyHKIMS JKHBBIX CHCTEM, OIICHKA WX PECYpPCHOTO
noTeHIana u 6uochepHnIx GyHKIIUN.



JdeMoHCcTpanuu

IToptpetsl: B. . Bepuanckuii, 3. 31occ.

Ta6muiet u cxeMbl: «['eocdepsl 3emnny, «KpyroBopoT azota B MpuUpoae»,
«KpyroBopot yriaepona B npupoiae», «KpyroBopor kuciopoaa B HpHUPOIEL»,
«KpyroBopoT Boasl B mpupojie», «OcCHOBHbBIE OMOMBI cymny, « Kimmmarnueckue
rnosica 3emiany, «TyHnapay, «Tatiray, «CMelnIanHbIi JIECY,
«I1InpOKOIUCTBEHHBI JECH, «Cremnby, «CaBaHHay, «ITycTbiHs»,
«Tponmyeckun gecy.

O6opynoBanue: TepOapuM pPaCTCHUH pa3HBIX OWMOMOB, KOJUICKIIHH
KUBOTHBIX.

Tema 11. YestoBek M OKpyKAOIIASA Cpea

DKOJIOTUYECKHE KPU3UChI M WX NpUYMHBL. Bo3zneiicTBue yenoBeka Ha
ouocdepy. 3arpszHeHue BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHUE
BOJHOW cpeapl. OxpaHa BOJIHBIX pecypcoB. Paspymienme mnouBsl. Oxpana
MMOYBEHHBIX pecypcoB. I3MeHeHne KiumMara.

AHTpPOIIOTEHHOE BO3JICUCTBUE HA PACTUTEIBHBIA M JKUBOTHBIA MUD.
OxpaHa pacTUTEIBLHOIO U KUBOTHOTrO Mupa. OCHOBHBIC MPUHIIUIBI OXPaHBI
npupoasl. Kpacaple kauTH. OCO00 OXpaHsieMble TPHUPOAHBIC TEPPUTOPUU
(OOIIT). borannueckue caibl U 300J10TUYECKUE TTAPKH.

OcCHOBHbBIE MPUHIUIIBI YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA U MPUPOJIBI.
PannonanbHO€  MPUPOJONOIB30BAHME W COXpaHEHHUE  OHOJIOTHYECKOTO
pazHooOpa3us 3emuin. OOIIME 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTMYECKHUX
Kpu3ucoB. (OCOOEHHOCTHM COBPEMEHHOIO KpH3UCa U €ro BEPOSATHBIE
MOCJEACTBUS.

Pa3zBuTne METOAOB MOHUTOPHMHIA PA3BUTHS OMNACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUcCcie008anusi nepexooa K pecypcocoepezaroujeii u
KOHKYPEeHmMOCnoCcoOHOU  dHepeemuke.  buonocuueckoe  pasznoobpasue u
ouopecypcol. Hayuonanvnvle ungopmayuonuvle cucmemsl, obecneuusaroujue
docmyn K uHgopmayuu no COCMOAHUN) OMOENIbHbIX U008 U IKOCUCHEM.
OcHogvl  2KOpeabunumayuu  sKocucmem U cnocobos  60pvbbl ¢
buonospesicoeHuamMu. Pexoncmpykyus MOpCKUX U HA3eMHBIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuuer w  cxeMbl: «3arps3HeHHEe aTMOchephl», «3arpsS3HCHHE
ruapocdepsl», «3arps3HeHue mouBb», «llapaukoBwiii 3ddexT», «Ocobo
OXpaHsEMbIE IPUPOJIHBIE TEPPUTOPUNY, «MOJIENN yIPABIIEMOr0 MUPaY.

O6opynoBanue: dororpaguu OXpaHseMbIX pacTeHUN U KUBOTHBIX KpacHoit
KHUTU Pocculickon Oenepanun, Kpacuou KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHUS
oOy4JaroImuMHUC TIPOorpaMM CpeaHero oOmero o0pa30BaHMs: JUYHOCTHEIE,
METaNpeIMETHBIE U MPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE€3YyJbTAaTOB OCBOEHUS MPOrPAMMBI IO
OMOJIOTUU BBIJICIICHBI CIICIYIONINE COCTABJISIONINE: OCO3HAHUE 00YUYarOIIUMUCS
POCCHICKOM TPaXJAHCKOM HAEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO,
CaMOCTOATEILHOCTH U CaMOOTIPEICIICHHIO, Haluyue mMomueayuu K OOyUECHHUIO
OHMOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOSKIEHUN TMYHOCTH Ha
OCHOBE KJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAAUIUN  Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHMb  O0YYaIOIUXCS
PYKOBOJICTBOBaTbCS B CBOEH  JEATEIBHOCTH  I[EHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPHUCYIIUMU CUCTEME OHMOJOTUYECKOrOo OOpa3OBaHMUs, Haluuue
NnpasoCco3HaHUs HKOJOTHYECKON KYIbTYpPbl, CHOCOOHOCMU Cmasums 1LEIu U
CTPOUTH )KU3HECHHBIC TJIAHBI.

JInyHOCTHBIE ~ pE3yibTaThl OCBOCHMSI MPOTPaMMbl 1O  OHOJIOTUU
JOCTUTAIOTCSI B E€AMHCTBE Yy4eOHOM M BOCHUTATEIBHOW JEATETLHOCTH B
COOTBETCTBUM C  TPAJUUHUOHHBIMH POCCUHCKUMHU  COLUMOKYJIbTYPHBIMHU,
UCTOPUYECKUMH U JIYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHSITHIMU B
oOlllecTBE MpaBWIaMd M HOPMAaMHU TOBEJEHUS U CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAaMOBOCIIMUTAHUSI W CaMOpPa3BUTHUS, Pa3BUTUSI BHYTpPEHHEU
MO3UIMU JIMYHOCTHU, MAaTPUOTHU3MA U YBAXKEHUA K 3aKOHY M IPaBOIOPSIKY,
YeJIOBEKY TpyJZla W CTapilieMy MOKOJICHHIO, B3aUMHOI'O YBa)XXEHUs, OEPEKHOTO
OTHOIICHUS K KYJIbTYPHOMY HACJICAUI0 U TPAJUIMSIM MHOTOHAIIMOHAIBHOTO
Hapojaa Poccuiickon denepanuu, NpUpoJIe U OKPYKAIOIIEH Cpee.

JInyHOCTHBIE pE3YyJbTAaThl OCBOEHUSI YydeOHOro mnpeaMera «buojaorus»
JOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JUYHOCTH,
CUCTEMOW IEHHOCTHBIX OPHUEHTALMM, MO3UTUBHBIX BHYTPEHHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUCKOTO OOIIECTBa,
paclIMpeHre >KU3HEHHOIO OIbITa W OMNbITa JESITEJIbHOCTH B IPOIECCE
peanu3aluu OCHOBHBIX HAINpPaBJICHUN BOCIUTATENIBHOW JEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:



chOPMHUPOBAHHOCTh  TPAKIAHCKOW  MO3UIMHM  OOYYaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX MpPaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHa U IIPaBOIIOPAIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM MAECATEIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYCOHBIX M TTO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpPEEsATh COOCTBEHHYIO IMO3HIIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€

YMEHHUE YUUTHIBATh B CBOUX JICUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJEH C pa3HbIMU YOKIICHUAMHU, KYJIbTYPHBIMH IIEHHOCTSIMU
Y COIIMAJIbHBIM MOJIOKEHHUEM;

TFOTOBHOCTb K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
y4eOHbIX, ITO3HABATEJIbHBIX M HCCJIEA0BATEIbCKUX 3a/ad, YBAXKUTEIbHOIO
OTHOILIEHUSI K MHEHHUIO OIIOHEHTOB MHpH OOCYXJIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K T'YMaHUTApHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCHICKOM rpaXX JaHCKOU UJICHTUYHOCTH,
MMaTPUOTU3MA, YBAXKEHUA K CBOEMY HApPOJy, YyBCTBA OTBETCTBEHHOCTHU IIE€pE]
Ponunoii, ropmoctu 3a cBOM Kpaid, CBOXO PoauHy, CBOW SI3bIK U KYJBTYDPY,
IIPOIIIOE M HACTOSAIEE MHOTOHALIMOHAJIBHOIO Hapoaa Poccuu;

LICHHOCTHOE OTHOLIEHHWE K IPUPOJHOMY HACIEAUI0 MU IAMATHHKAM
MPUPOABI, NOCTHXKEHUAM Poccum B Hayke, MCKYCCTBE, CHOPTE, TEXHOJOTHSIX,
TpYAe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BUTHE OHOJOTMU, MOHUMAHUS 3HAYEHUS OMOJOTMH B TMO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKa M COBPEMEHHOT'O OOIIECTBA;

ujeiHas yO0exJ1EHHOCTb, TOTOBHOCTh K CIYXKEHHUIO U 3amuTe OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBECHHS;

CIIOCOOHOCTH OIICHMBATh CUTYAIUIO0 U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAaHME JINYHOT'O BKJIAJ]a B TOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;



OTBETCTBEHHOE OTHOILIEHHUE K CBOUM pPOJUTENSM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHITHUS LIEGHHOCTEH CEMEMHOMN JKU3HU B COOTBETCTBUH C
TpaguuusaMu Haponos Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIIIOUYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHUH;

NOHMMaHUE HMOILIMOHAJIBLHOTO BO3JEHCTBUSI JKUBOW MPUPOIBI U e
[IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHIO B Pa3HBIX BUIAX MCKYCCTBA, CTPEMIJICHHE
IPOSIBIISATH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) pusuyeckoro BocnuTaHusi, POPMUPOBAHUS KYJIbTYPbI 310POBbs U
IMOLMOHAJIBHOIO 0J1arONMOJyYHUs:

MOHMMAaHUE U peanu3anus 370poBOro M Oe3omacHOro obpasza >KHU3HU
(3mopoBoe  mHTaHME, COOJIOACHHE THUTHEHWYECKUX TPaBWI M HOPM,
cOaaHCUPOBAaHHBIA PEXUM 3aHIATHA M OTHAbIXa, peryisipHas Quandeckas
aKTUBHOCTB), OEpPEXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPU3UUYECKOMY U MICUXUYECKOMY 3/10POBBIO;

MOHMMAaHWE LIEHHOCTH TPAaBUJ WHAMBUAYAIbHOTO U KOJUIEKTHBHOTO
0€30MacHOr0 TOBEACHUS B CHUTYalUAX, YTPOXKAIOMIMX 3J0POBBI0O U KHU3HU
JIIOJICH;

OCO3HaHWE  TOCJIEICTBUM M  HENPUSATUS  BPEIHBIX  MPUBBIYEK
(ynotpeOneHust alnKoroisi, HAPKOTUKOB, KypEeHUs );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepPCTBa, TPY0Jt00ueE;

TOTOBHOCTh K aKTUBHOW JESATEIHHOCTH TEXHOJOTHUYECKOW U COLUAIBLHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTD WHUIIMUPOBATH, MJIaHUPOBATH u
CaMOCTOSITENILHO BBITIONHATH TaKyIO A€ATEIbHOCTB;

UHTEpEC K pa3iauuHbiM cdepam mTpodhecCHOHATBHOW JEeSTENbHOCTH,
yMEHHUE COBEPIAaTh OCO3HAHHBIN BBIOOP OyayIiei npodeccun u peann3oBbIBaTh
COOCTBEHHbIE KU3HEHHbIC TUIAHBL;

FOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHI0O U CaMOOOpPa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHHE YPOBHSA SKOJIOTHYECKOW KyJNbTYphl: MPHOOpPETEHHE OIbITa
IUTAHUPOBAHMS TOCTYNKOB W OLIEHKH WX BO3MOXHBIX TOCIEACTBUNA Jif
OKPYIKaroIIEH CPEbI;



OCO3HaHME TI00aTBFHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM U IMyTed X
peleHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOPETAaEMBbIE MPU H3YYEHHH OHOJIOTHU
3HAHUS W YMEHUS TPU PEIICHUH MPOOJieM, CBS3aHHBIX C PAIMOHATBHBIM
MPUPOJIOIIOIb30BaHUEM  (COOJIIOICHUE TpaBUJl  TOBEJACHUS B  MPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHEHHE PABHOBECHS B KOCUCTEMAX, OXPaHY BHUJOB,
IKOCHUCTEM, Orocdepnl);

AKTUBHOE HENPUATUE JEUCTBUM, NPUHOCAIIMX BpPEH OKPYkKaroLIEen
MPUPOJIHON Cpejie, YMEHUE MPOTHO3UPOBATh HEOIArONPUSATHBIC YKOJIOTUYECKUE
MOCJEACTBUS NPEANPUHUMAEMBbIX JICHUCTBUM U MPEIOTBPAIATh UX;

HaJU4YUE Pa3BUTOrO HKOJOTMYECKOTO  MBIIUICHHS, OSKOJOTMYECKOU
KYJbTYpPbl, OIBITA JEATEIIBHOCTH HKOJOTHYECKON HAaNpaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B IO3HABATEJILHON, KOMMYHUKATUBHON M COIMATIBLHOM
MpPAaKTUKE, TOTOBHOCTM K YyYacTHUIO B MPAKTUYECKON  JIESITEIHHOCTH
AKOJIOTMYECKOM HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH, OCHOBAHHOTO Ha JTUAJIOTE
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHHUIO CBOEr0 MECTa B IMOJUKYJIbTYPHOM
MUpE;

COBEPULIEHCTBOBAHUE SI3bIKOBOM M YWTATENIbCKON KYJIBTYpPbl KaK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJIbMU M TIO3HAHUSI MUDA,;

MOHUMAaHWE CchernupuKd OWONOTUU KaK HAayKH, OCO3HAaHUS €€ pPOJu B
(GbopMHpPOBAaHUM PAITMOHATILHOTO HAYYHOT'O MBIILIICHUS, CO3JaHUH IIEIOCTHOTO
NpeJICTaBICHUs 00 OKpYXaloleM MHUpPE KaK O €IUHCTBE MPUPObI, YEIOBEKA U
oOIl1ecTBa, B MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH MU pPElIeHUH MpoOsIemM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH ISl COBPEMEHHOU ITUBHIIIA3AIIHIH:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3aHUE TEPCTIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pellaTh PECYpCHbIE MPOOJIEMBbl  Pa3BUTHS
YeJIOBEUYECTBA, MOMCKA MyTe BbIXOJA U3 TNI00AIBHBIX AKOJIOTHYECKUX MPOOIeM
u obecnieyeHHs IepexoJa K YCTOWYMBOMY pPa3BUTHIO, pPalUOHAIBHOMY
MCIIOJB30BaHUIO MPUPOJHBIX PEeCypcoB U (HOPMUPOBAHHUIO HOBBIX CTaHIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHOJOTMYECKHX 3HAHUU B LEJAX
MOBBIIIIEHUST OOIIEH KYyJbTYpPbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIIMOHAIBHOW  TPAaMOTHOCTH  OOYyYaromuxcs,
dhopmMupyemMoit Ipu N3y4eHUH OUOJIOTHH;



MOHMMAHWE  CYIIHOCTH  METOJOB  TIO3HAHUS, HCIOJb3YyEeMbIX B
€CTECTBCHHBIX HayKax, CIIOCOOHOCTH HWCIOJ30BaTh IMOJydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SBIICHUHA OKPYKAIOIIETO MUPA U MPOUCXOIAIINX B HEM
M3MCHEHUH, YMEHHUE JIeJlaTh 00OCHOBAaHHBIC 3aKITFOYCHHUS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIIHMXCS JAHHBIX C IENBI0 MOYYSHUS JOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIILHO HUCITIOIB30BaTh OMOJIOTMUECKUE 3HAHUS IS
pelieHus mpooieM B peabHBIX )KU3HCHHBIX CUTYAIIHSX;

OCO3HAHME IICHHOCTH HAYYHOW NIEATEeITLHOCTH, TOTOBHOCTh OCYIIECTBIISATH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO JEATEILHOCTh HHAUBUAYAIHHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U
caMo00pa3oBaHUIO, K aKTUBHOMY IOJyYEHHIO HOBBIX 3HAHHUH MO OWMOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEIJMETHBIE PE3YJIBTATBI

MeranpeameTHble  pe3yJbTaThl  OCBOEHHMsSI ~ yuyeOHOro  mpeamera
«buonorus» BKIIOYAIOT: 3HAUYUMbIE i1 (OPMUPOBAHUS MHUPOBO33PEHUS
oOydaromuxcss  MEXIUCHUIUIMHAPHBIE  (MEXMIpPEIMETHbIE)  OOIIeHAYYHbIE
MOHSATHSA, OTPAXKAIOUINE IEJOCTHOCTh HAyYHON KapTHUHBI MHUpA U CHEeUu(UKY
METO/IOB II03HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILLECTBO,
SHEprus, sIBJIEHHUE, IPOLECC, CUCTEMA, Hay4HbId (aKT, MPUHLMIL, TUIOTE3a,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HCCIeOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U Jpyrue); YHUBEpCalbHble  y4eOHble  AEHCTBUSA
(mo3HaBaTenIbHbIE, KOMMYHUKATHBHbBIE, PpETrYJISTHUBHBIE), OOeCIeUnBaroIIne
¢dopMupoBaHue (PyHKUHOHAJIBHON IPaMOTHOCTH U COLIMAIBHOM KOMIIETEHLUU
oOyyaroluxcs;  CIOCOOHOCTh  OOYYAIOIIMXCSl  MCIOJNb30BaTh OCBOCHHbIE
MEXKIUCUMIUIMHAPHBIE, MHPOBO33PEHYECKUE 3HAHUS M YHHBEPCAJIbHBIE
yueOHbIE IEMCTBUS B TO3HABATEILHON U COLIMAIIBHON IPAKTHUKE.

B pesynpraTe wu3yueHuss OWOJIOTMM Ha YPOBHE CpPEIHEro OOIIero
oOpasoBaHust y oOyuwatouierocss OyayT c(opMHpOBaHBl I103HABATEIbHbBIE
YHUBEpCalbHble YyueOHble JEHCTBUS, KOMMYHUKATHBHBIE YHUBEpCAJIbHbIC
ydeOHbIe JCHCTBHS, pEryIsTHBHBIC YyHHBEpCalbHbIC YyueOHBIE ACHCTBHS,
COBMECTHAs JAEATEIBHOCTD.

MetanpeameTHbie pe3yJbTaTbl OCBOCHUS MPOTpaMMbl CPEAHETO OOIIETro
o0Opa3oBaHMsI TOJIKHBI OTPAXKAaTh:

OBinageHue  yHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEeJIbHBIMH
JeHCTBUSIMU:

1) 6a30Bble JJOrHYecKHUe TeHCTBHS:



CaMOCTOATENFHO  (POpMyIHMpOBaTH M aKTyalIH3UpoOBaTh MpoOJIeEMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh MPU OCBOCHUU 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananmu3a, cuHTE3a, CpaBHEHMA, Kiaccudukamuu, 0OO0OIIEHHUs), PACKPHIBATh
CMBICI OMOJIOTMYECKUX TMOHATUM (BBLAENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHAaBJIMBATh CBSI3U C IPYTUMU MOHSATUSIMU);

ONpENeNsITh LENU JEATeNbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUH UX
JOCTHKEHUS, COOTHOCUTHb PE3yJbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMU
LETISMU;

UCIIOJIb30BAaTh OMOJIOTUYECKHE TOHATUS [JIi OOBSCHEHUS (PAKTOB U
SIBJICHUW KUBOM ITPUPO/IBI;

CTPOUTH JIOTMYECKUE paCCYyXACHHUS (UHIYyKTUBHbBIC, IEIyKTUBHBIC, IO
aQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHATh  CXEMHO-MOJIETIbHBIE  CpElICTBa Il  MPEJICTABJICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOIICHHM B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEYMH Ppa3HOTrO poOJAa, BBISBICHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaINu3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTb, OIEHUBATH COOTBETCTBHE
PEe3yJbTATOB IIEJISIM, OLICHUBATH PUCKHU MOCIEACTBUN IESITEIHHOCTH;

KOODAMHUPOBAaTH U BBINOJHATH PabOTy B  YCIOBUAX PEAJIbHOIO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBaATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HCCIIE0BaATEIbCKUE 1eHCTBUA:

BJIAJICTh ~ HaBBIKAMH  Y4EOHO-HCCJIEJIOBATEICKOMW U MPOCKTHOU
NESATENHHOCTH, HABBIKAMHM  pa3pemieHuss MpoOJjeM, CIOCOOHOCTHIO |
TOTOBHOCTBIO K CaMOCTOATEIIbBHOMY IMOMCKY METOJIOB PEIICHUSI MPAKTHUYECKUX
3a/lay, MPUMEHEHHIO PA3IMYHBIX METOJIOB MTO3HAHUS;

HCIIOJIB30BaTh Pa3IMYHbIC BHUJBI JCATEILHOCTA MO TMOJYYEHUIO HOBOIO
3HAHWS, €r0 HWHTEPIPETAIluU, MPeoOpa30BaHUIO W TMPUMEHCHHIO B YUEOHBIX
CUTYaIMsIX, B TOM YHCJIC TIPU CO3/TaHUH YICOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHpoBaTh  HAYYHBI  THUN  MBIIUICHUSA,  BJIAJETh  HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMHU U METOJIAMU;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/layd B 00Opa3oBaTEIbHOM
NESATENIbHOCTU U )KU3HEHHBIX CUTYaIUsX;



BBISIBJISITH IIPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTYaJU3UpOBATH 3ajauy,
BBIJIBUraTh TUIOTE3Y €€ PEIlEHUs, HAXOIUTh apryMEHThI JJIs J1I0Ka3aTejlbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEIICHMS 3aJaud pPe3yJIbTaThl,
KPUTUYECKH OLIEHHBAaTh HX JOCTOBEPHOCTb, IPOrHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIECHUBATh IPUOOPETEHHBII OIIBIT;

OCYUIECTBJIAThH LEJICHANPABICHHBIA MOUCK MEPEHOCA CPEJICTB U CIOCOOOB
JEHCTBUS B TPOPECCUOHABHYIO CPENY;

YMETb MEPEHOCUTh 3HAHMS B MO3HABATEJbHYIO U MPAKTHUYECKYIO0 00JacCTH
KU3HEAEATEIbHOCTH;

YMETb HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX [IPEIMETOB;

BBIJIBUTaTh HOBBIE UJIEU, ITPEAJIaraTh OpUTrMHAIbHBIE MOAXObI U PELICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOIYCKAIOIINE AIbTEPHATUBHBIE PEILICHUS.

3) paboTa ¢ unpopmaunmeii:

OPUEHTHPOBATbCS B PA3NMUYHBIX HCTOYHMKAX MHPopManuu (TeKcre
y4eOHOro 1ocoOusl, Hay4YHO-MOMNYJSIPHON  JUTEparype, OHOJOTHMYECKHX
CIIOBAapsAX M CHPABOYHMKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B HHTepHerte),
aHAJIM3UPOBaTh WH(OOPMALIMIO PA3NUYHBIX BHIOB U (OPM MPEICTaBICHUS,
KPUTHUYECKH OLEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyJIMpPOBATH 3alPOCHl U IPUMEHSTH PA3JIUYHbIE METO/bI IIPH MIOUCKE U
orbope Ouonoruyecko uHPOpMAIMK, HEOOXOIAUMOM JJisl  BBIIOJTHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT KUCIIOJIB30BAHUA MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOIMM, COBEpIIEHCTBOBAaTh KYJIbTYPY AaKTUBHOTO HCIOJIb30BaHUS
pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENbHO  BBIOMpATh ONTUMAIbBHYIO (OpPMY MpPEACTaBICHUS
Oouonoruueckoi uHPopManuu (cxembl, TpaduKH, TUATPaMMBbl, TaOIUIBI,
PUCYHKH U APYroe);

UCMOJIb30BaTh HAYUYHBIM S3bIK B KAauecTBE CpeAcTBa INpu padboTe ¢
Ouonornyeckod wuHGOpMaIMEd: TPUMEHATh XUMUYECKUe, (U3HMUYECKUE U
MaTeMaTHYECKHUEe 3HaKH U CUMBOJIBI, (OpMyJibl, aO0OpeBUaTypy, HOMEHKIATYPY,
UCIIONb30BaTh M MPeoO0pa3oBBIBATh  3HAKOBO-CHMBOJHMYECKHE  CPENICTBA
HarJIsHOCTH;

BIaJ€Th HaBbIKAMHM  pAClO3HABaHUS M 3allUThl  MH(OpMAaIUH,
MH(}OpMAMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgiaieHHe YHHBEPCAJbHBIMU KOMMYHUKATHUBHBIMU 1€ CTBUAMM:

1) oOmenme:



OCYIIECTBIISITh KOMMYHHUKAllUM BO BceX cdepax KU3HU, AaKTHUBHO
y4acTBOBAaTh B JIMAJIOT€ WJIM JUCKYCCHUU IO CYIIECTBY OOCYX/IaeMOW TEMbl
(ymMeHue 3amaBaThb  BOIIPOCHI, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEIHHO
BBITIOJIHEHNS TIPEJIaracMoM 3a/1aud, yYUThIBATh UHTEPECH U COTJIACOBAHHOCTH
MO3ULUNA JPYTUX YYACTHUKOB JHAJIOrA UM JUCKYCCHUH);

pacrno3HaBaTh HeBepOajbHbIE CpeACcTBa OOILICHUS, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CIOcO0aMu OOLICHHS M B3aUMOACHUCTBUSA, TOHUMATh
HAMEpPEHUs JPYTUX JIIOJEH, IMPOABIATh YBAXUTEIBHOE OTHOLICHUE K
co0eceTHUKY U B KOPPEKTHOU Popme (HopMyTupoBaTh CBOM BO3PAKEHNUS,

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOUKY 3PEHHUS C UCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHas AesiTeJIbHOCTD:

IIOHMMAaTb WM MCHOJIB30BAaThb  IPEMMYIIECTBA  KOMAaHIHOM U
UHAUBUIYAbHOM paboOThl TpU  pelIeHWH OHOJIOTMYECKOW  MpOOJIeMBbl,
000CHOBBIBaTh HE00X0AMMOCTh IPUMEHEHUS IPYIIIOBBIX bopm
B3aUMOJICUCTBUS P pEUICHUHU YU4eOHOU 3a1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JIEHUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaKJI0I'0 YJICHA KOJIJIEKTUBA;

OPUHUMATh LEJIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBaTh U
KOOPJAMHUPOBATH JIEMCTBUS MO €€ JNOCTUKEHUIO: COCTABJIATH IUIAH JECUCTBUU,
pacupenensaTh pojad ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXJaTh PE3yibTaThl
COBMECTHOU padoThI;

OLIEHMBATh KA4e€CTBO CBOETO BKJIAJa M KaXXJOr0 y4aCTHMKA KOMaHIbl B
001t pe3ysbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipeuiaratb HOBBIE IPOEKTHI, OLICHUBATH HJIEH C ITO3UIMU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OBJ1aleHH e YHUBEPCAJIbHBIMHU PEryJITUBHBIMU JeiCTBUSIMM:

1) camoopranu3amnus:

MCIIONIb30BaTh OMOJIOTUYECKUE 3HAHUA MJS BBIIBICHHUS MPOOIEeM M UX
pelleHuUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUIX;

BbIOMpATh Ha OCHOBE OHMOJIOTMYECKUX 3HAHWM 1EJIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JEHCTBHAX U MOCTYNKAX [0 OTHOLIEHUIO K )KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJIATH  II03HABATEIBHYIO  JCATEIBHOCTD,
BBISIBJISITH  IIPOOJIEMBI, CTaBUTh U (POPMyIHpOBaTh COOCTBEHHBIE 3aJaud B
00pa30BaTeIbHON IE€ATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENIbHO COCTABJISITh IUIAH pELIEHUsT MpoOJeMbl C  Y4ETOM
MMEIOLIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYyallUsM;

pacliupsTh ~paMKU  ydyeOHOro IpeiMeTra Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTECHUH;

JenaTh ~ OCO3HAHHBIM  BBIOOp,  apryMEHTHPOBAaTH  €ro,  Opathb
OTBETCTBEHHOCTb 34 PELIECHHUE;

OLIEHUBATh IPUOOPETEHHBIN OMBIT;

CHO0CcOOCTBOBAaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIMPOKOW 3PYIULUH B
pa3HbIX 00JIACTSIX 3HAHWM, MOCTOSHHO IMOBBIIIATH CBOM 0Opa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.JIb:

JaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JCATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIENSAM;

BJIQ/JIETh HABBIKAMHM TIO3HABATENbHOM peQuieKcMH KaK OCO3HaHUSA
COBEPLIAEMBIX JCUCTBHUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIbTATOB H
OCHOBAHUM, UCIIOJIB30BaTh NMPUEMBI pediieKcun I OLICHKU CUTYyalluH, BbIOOpa
BEPHOTI'O pELICHNS,

YMETh OLEHHUBATh PUCKH W CBOEBPEMEHHO NPHUHUMATh PEMIEHUS IO HX
CHIDKEHHIO;

IIPUHAMATh MOTHUBBI M apryMEHTBbl IPYIMX IIPU AHAINU3E DPE3YJIbTAaTOB
NEATEIILHOCTH;

3) npuHsATHE ce0sl U APYTrUX:

MPUHUMATh ce0sl, MIOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHUBBI M apryMEHTBhl JIPYIMX IPH AHAINU3E PE3YJIbTAaTOB
NEATEIIbHOCTH;

IpU3HABaTh CBOE IIPABO U MPABO JIPYTUX HA OLUIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU JPYTrOro YeIoBeKa.
IPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE peE3ynabTAaThIl OCBOCHUS COJIEPKaHHUS y4eOHOTO MpeameTa
«buonorusi» Ha yrIyOJIEHHOM YpOBHE OpPHUEHTHPOBAHBI Ha oOecredeHue
npoduiabHOrO 00ydeHHs oOywarommxcss Owonormu. OHH  BKIJIIOYAIOT:
cnenuduyeckue i OMOJIOTUU HAyYHBIC 3HAHUS, YMEHUS B CIIOCOOBI ICHCTBUI
0 OCBOCHUIO, WHTEPHpETAllMM ¥ MNPeoOpa3OoBaHUIO 3HAHWHA, BHJIBI



NEATENbHOCTH IO MOJIYYEHHIO HOBBIX 3HAHUM M MX MPUMEHEHUIO B Pa3IMYHbBIX
y4eOHBIX, a TaKXke B pEANbHbIX JKU3HEHHBIX cHUTyauusx. lIpenmerHbie
pe3yJbTaThl MPEACTABICHBI IO TOJaM U3YyUYCHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» B
10 knacce nOIKHBI OTPAKATH:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MeECT€ M POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HaYK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B
MO3HAHUU 3aKOHOB TMPUPOABI M PEIICHHH MPoOJeM  PpallOHAIBHOTO
MPUPOJIONIONB30BAHUS, O BKIAJIE POCCUUCKUX M 3apyOCKHBIX YYEHBIX B
pa3BUTHE OUOJIOTHH;

BJIQJICHUE CHUCTEMON OHMOJOTHUYECKHX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIATA0IIMe OUOJIOTUYECKHE TEPMUHBI M TOHATHUS (XKU3Hb, KIIETKa,
OopraHus3M, MeTabOJu3M, TOMEOCTa3, CaMOpPEryJisius, CaMOBOCIPOU3BEIICHHUE,
HACIIEJICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHUE), OMOJIOTUYECKUE TEOPUU
(xknerounast teopust T. IlIBanna, M. Illneitnena, P. BupxoBa, xpoMocomHas
tTeopus HacieactBeHHoctu T. Moprana), yuenus (H. U. BaBunoBa — o neHTpax
MHOr0oOOpa3usi W  TMPOUCXOXKICHUSI  KyJIbTYpPHBIX  PAcTEHUM), 3aKOHBI
(eamHOOOpa3Usi MOTOMKOB MEPBOTO MOKOJIEHUS, PACIICTUICHUS, YUCTOTHI TaMeET,
HE3aBUCUMOTO HacienoBanus [. Menaens, TOMOJIOTUYECKHX PSAOB B
HACJICACTBEHHOM  u3MeHuuBocth  H. n. Basunoga), IIPUHLIATIB
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMU METOJaMU HAay4YHOTO TMO3HAHMS, UCIIOIb3YEMbIX B
OMOJIOTUYECKUX WCCIICIOBAHMUIX JKUBBIX OOBEKTOB (OMHCAaHWE, H3MEPCHHE,
HaO0JI0ICHNE, SKCTICPUMEHT);

YMEHUE BBIJCNSATH CYIIECTBEHHbIEC MPU3HAKU: BUPYCOB, KJIIETOK MPOKAPUOT
U DYKapHoOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHUCIIE
OakTepuii, rpuOOB, pPaCTEHUH, >XMBOTHBIX M YEJIOBEKAa, CTPOCHHUS OPraHOB U
CUCTEM  OpraHOB  pAaCTEHUM,  KUBOTHBIX, YeJIoBeKa, MPOIIECCOB
KUZHEACATEIbHOCTH, MPOTEKAIIINX B OpPraHu3Max pacTeHUM, >KUBOTHBIX U
YeJioBeKa, OMOJIOTMYECKHX TMPOLIecCOB: OOMeHa BemecTB (MeTabou3M),
MpeBpallleHHs] SHEPTrun, OpOKEeHMs, aBTOTPO(YHOrO0 U reTePOTPOPHOr0 THUIIOB
nuTaHus, (POTOCHMHTE3a W XEMOCHHTE3a, MHTO03a, MEH03a, TaMETOreHe3a,
sMOpHuoreHesa, OCTAMOPHUOHAIBHOTO pa3BUTHA, pPa3MHOXKEHUS,
WHJIMBUAYAJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOr€HE3a), B3aUMOJICHCTBUS T€HOB,
reTepo3nca, MCKYCCTBEHHOTO 0TOO0pa;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXIY OpPraHOMJaMU KIIETKU U UX
GYyHKIHUSIMU, CTPOSGHHUEM KJIETOK Pa3HbIX TKaHEW M WX (PYHKIUSIMH, MEXIY
OpraHamMM M CHCTEMaMU OPraHOB y pPACTEHUM, >KMBOTHBIX U YEJIOBEKA U UX



GYyHKIUSIMH, MEXIYy CUCTEMaMU OPTaHOB U UX (DYHKIHMSIMH, MEXIY dTanamMu
oOMEHa BENIeCTB, JTalmamMd KJIETOYHOIO LMKJIA M SKU3HEHHBIX IIMKJIOB
OpraHU3MOB, dTallaMu 3MOPHUOHAIBHOTO PA3BUTHS, TEHOTHIIOM U (DEHOTHUIIOM,
dbenotunom u paxTopamu cpeabl OOUTaHUS;

YMEHUE BBISBIIATH OTJIMYUTEILHBIC PU3HAKH KUBBIX CUCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJOTHYECKYIO
TEPMHHOJIOTHIO M CHMBOJHKY JUIsi JOKa3aTelbCTBa POJICTBA OPTaHU3MOB
Pa3HBIX CHCTEMATHYECKUX TPYIIIT;

yMEHUE pemarh OWOJIOTMYECKHE 3a7a4d, BBISABIATh NPUYUHHO-
CJICJICTBEHHBIE CBSI3M MEXKIY HCCIEAyEeMbIMU OHUOJIOTHYECKUMHU MPOLEcCaMUu U
SABJICHUSIMHU, JI€JlaTh BBIBOJBI M TPOTHO3bl HA OCHOBAHMM MOJYYEHHBIX
pe3yNbTaToB;

YMEHHUE BBIMOTHATH Ja0OpPATOPHBIE W MPAKTHUECKHEe PabOThI, COOMIOAATh
npaBuia npu pabore ¢ yueOHbIM U Ta00PaTOPHBIM 000PYI0BAaHUEM;

YMEHUE BBIJIBUTAaTh THUIOTE3bl, MPOBEPITh HMX HAKCIEPUMEHTAIbLHBIMU
cpeacTBamMu, (GOpMynHpys Leidb HCCIENOBaHUS, aHATM3UPOBAThH TMONTYYCHHBIE
pE3yNbTaTHI U JCNIaTh BHIBOIBI,

YMEHHE y4acTBOBATh B yUEOHO-HCCIIEI0BATENbCKONW paboTe 1o OUOIOTHH,
HKOJIOTUU M MEJIUIIMHE, TPOBOMMOM Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJuYHO  MPEACTABIATh MOJYyYEHHbIE pPE3yJbTaThl Ha  YYECHUYECKUX
KOH(epeHUusIX;

YMEHHUE OIICHUBATh JTUYCCKUE ACTEKTHI COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  OWONOTMM HW  MEAWIMUHBI  (KJIOHUPOBAHHE, HMCKYCCTBEHHOE
OIUIOZIOTBOPEHHE, HAMPABIEHHOE U3MEHEHNE TeHOMAa U CO3/IaHHe TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP OyAyiien npodecCuoHaIbHOM
NeATENbHOCTH B O0JacTH  OWOJOTWMH,  MEIUIMHBI, OWOTEXHOJIOTHH,
BETEPUHAPHUH, CEIBCKOTO XO3MCTBA, MUIEBONW MPOMBIIIUICHHOCTH, YTITyOIsITh
MO3HABATENbHBI  MHTEpPEC, HAaNpaBJIEHHbII Ha  OCO3HAHHBIA  BBIOOD
COOTBETCTBYIOIICH Tpodeccur M MPOJIOHKEHUE OMOJIOTHYECKOro 00pa3oBaHus
B OpraHM3aIMsIX CPeIHEro MpohecCHnOHaTbHOTO U BBICIIET0 00pa30BaHusl.

[IpeameTHBIC pe3yabTaThl OCBOCHUS ydeOHOro mpeamera «buomorws» B
11 knacce NOMKHBI OTPAKATh:

c(OpPMHUPOBAHHOCTh 3HAHUM O MeCT€ M poJM OHUOJOTUU B CHCTEME
€CTECTBEHHBIX HAyK, B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOM
KapTUHBI MHpa, B MO3HAHWHM 3aKOHOB TPHUPOABI W PEIICHUU IKOJIOTHICCKUX
mpoOjeM 4YeloBeuecTBa, a TaKKe B PEIICHHH BOIMPOCOB PAIMOHATBEHOTO



MPUPOJIONIOIB30BaHNS,, U B (HOPMUPOBAHMHM IIEHHOCTHOTO OTHOIICHHUS K
npupoie, 0OIIECTBY, YEJIOBEKY, O BKIIAJE POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTUE OMOJIOTHUU;

YMEHHE BIIaJIETh CUCTEMOW OHOJOTHMYECKUX 3HAHUM, KOTOpAs BKIIOYAET
OTIpEICIICHUS] W TOHUMAaHWE CYIIHOCTA OCHOBOTIOJATAIONINX OWOJIOTHYECKUX
TEPMUHOB U TOHATHH (BUI, dKocHcTeMa, Ouocdepa), OMOIOTHIECKUE TEOpUU
(aBomonionHas teopusst Y. JlapBuHa, CHHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenusi (A. H. CeBepuoBa — 0 myTAX W HalpaBieHUsX 3Boionuu, B.W.
Bepuanckoro — o 6uocdepe), 3akonsl (reHeTHUecKOoro paBHOBecus [[x. Xapau
u B. Baiinbepra, 3apoapimeBoro cxoactsa K. M. bapa), mpaBuna (MuHuMyma
1O. JInbuxa, 7KOJIOrH4ecKOil MUpaMuJibl SHEPTUH), TUMIOTE3bI (THUIMOTE3a «MHUPA
PHK» V. I'unGepta);

YMEHHE  BJIIQJIeTh OCHOBHBIMH  METOJIaMM  HAy4YHOTO  IIO3HAHUS,
UCIIOJIb3yEeMBbIMH B OHMOJIOTUYECKUX HCCIEAOBAHUSIX IKUBBIX OOBEKTOB U
AKOCUCTEM (OMHCaHHe, U3MEpPEeHHe, HAOII0JeHNEe, IKCIIEPUMEHT), CIocobamMu
BBISIBJICHUS U OLICHKU aHTPOIIOT€HHBIX U3MEHEHUI B PUPOJIE;

YMEHHE BBIICNIATh CYIIECTBEHHbIE NPU3HAKU: BHUIOB, OHMOreOIEHO30B,
9KOCHCTEM U Omocdephl, CTaOMIN3UPYIOIIETO, IBHKYIIETO U Pa3pbIBAIOLIETO
€CTECTBEHHOT'O ot0opa, aJIONaTPUYECKOro u CUMITATPUYECKOTO
BUJI000pPA30BaHUs, BIMSHHUS JBWXKYIIUX CHJI DBOJIONUM Ha TEHODOHT
HOMYJISIUU, TPUCTIOCOOJICHHOCTH OPraHU3MOB K cpejie 0OUTaHUs, YepeaOBaHUS
HaIpaBJICHUN HBOJIOIMH, KPYroBOpOTa BEIIECTB M TIOTOKAa DHEPrUu B
HKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aWMOCBSI3M MEXAY IPOLIECCAMU HBOJIIOLINH,
JIBUKYIIUMH CUJIAMU aHTPOTIOTE€HE3a, KOMIIOHEHTAMU PA3JIMYHbBIX SKOCUCTEM U
PUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHHE  BBISBISATH  OTJIMUUTENIbHBIC  TMPU3HAKU  KUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejlle OOMTaHUs, aOMOTUYECKUX U OMOTHUUYECKUX
KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBSI3€d OpPraHU3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIIME ApTyMEHTHhI, OMOJOTHYECKYIO
TEPMUHOJIOTHUI0O U CHUMBOJMKY [UJIsl JOKa3aTeIbCTBa POJCTBA OPraHU3MOB
pPa3HBIX CHCTEMATUYECKUX TPYI, B3aUMOCBSI3U OpPraHU3MOB U  CPEAbl
oOWTaHUsA, E€IWHCTBA YEJIOBEYECKUX pac, HEOOXOJUMOCTH COXPAHCHHS
MHOT000pa3usi BUJIOB M SKOCUCTEM KaK yCJIOBHSI COCYIIECTBOBAHUS MPUPOILI U
YeJIOBEYECTBA;

YMEHHE peliaTh OWOJOTMYECKUE 3aJayd, BBIIBISATH HPUYUHHO-
CJICJICTBEHHBIC CBSI3M MEXKJy HCCIEIYEeMbIMU OWOJIOTHYECKUMHU MPOIECCaMUu U



SBJICHUSIMHU, JIelaTh BBIBOJBI W TPOTHO3bI HAa OCHOBAaHUM IOJIYYEHHBIX
pe3yJIbTaToB;

YMEHHUE BBINOIHATH Ja0OpaTOPHbIE U MpaKTHUYeCKHe paboThl, COOMIOAATh
npasuiia npu paboTe ¢ yueOHbIM U 1abopaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIABUTATh THUIIOTE3bl, MPOBEPITh HX OSKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GopMyiIHpysl Leidb HCCIEIOBaHUS, aHAIU3UPOBAThH IOIYUYEHHbIE
pe3yJIbTaThl U AEJaTh BbIBObL;

YMEHHE y4acCTBOBATh B y4EOHO-MCCIIEI0BATENLCKONU paboTe 1Mo OUOIOTHH,
HKOJIOTUH ¥ MEIUIMHE, TPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  MPEACTaBIATh MOJYYEHHBbIE pe3yibTaTbl Ha  YYEHHYECKHX
KOH(EPEeHITUAX;

YMEHHME OLCHUBATh THUIIOTE3bl U TEOPUU O MPOUCXONKICHUHU KU3HH,
YeloBeKa M 4YEJNOBEYECKHMX pac, O NpHYMHAX, TOCIEACTBHAX H CIocobax
MpeIOTBpaLIeHHs TI100aIbHBIX U3MEHEHUH B 6nocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp OyyIiei mpodeccruonanbHOn
JESITEIbHOCTY B 00JIacTU  OMOJIOTMH, DKOJIOTUH, TPUPOAOIOJIb30BAHMUS,
MEAUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEpUHAPUHU, CETHCKOTO XO31CTBA,
NUIIEBOW  MPOMBIIUIEHHOCTH,  YIIyOnsATh  IO3HABaTEIbHBIA  HMHTEpEC,
HAIpaBJICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH mMpodeccuu u
NPOJODKEHHE OHOJOrM4ecKoro oO0pa3oBaHUS B OpraHM3alMsIX CpPeIHEro
po¢eCCUOHATIBHOTO u BBICIIIETO oOpa3zoBaHUs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Ne HauMeHnoBauue KoaudecTBO 4acoB
DJIeKTpPOHHbBIE (LM (pPOBbIE)
n/ pa3ieyioB U TeEM KonTpoabHbie IIpakTnyeckue
Bcero o0pa3oBaTejibHbIE PECYpPChI
n NnporpamMmbl padoThI padoThI
| buonorus xak Hayka 1
) JKuBnIle cucTeMBl 1 UX )
M3y4YCHHE
3 buomnorus kieTkn 2 0.5
XuMu4deckas
4 10 1
OpraHu3aIus KIETKU
CtpoeHue U QyHKIHH
5 8 2
KJIETKU
OOMEeH BELIECTB U
6 MPEBPAILCHUE YHEPTUU 9 1
B KJIETKE
Hacaencrsennas
7 uHdopmanus u 9 0.5
peanuzanus €€ B KIIETKE
Ku3HeHHBIN UK
8 6 1
KIETKHA
Crtpoenue u GyHKIIUA
9 P Py 17 15
OpraHU3MOB
10 PasmHoOxkenne u 8 1.5




Pa3BUTHUEC OPIraHU3MOB

11

I'eneTnka — Hayka o
HACJIEICTBEHHOCTU U
U3MEHYHBOCTHU
OpTaHU3MOB

0.5

12

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTHU

10

13

3aKOHOMEPHOCTH
U3MCHYNBOCTH

14

'eHeTnKa yenoBeka

0.5

15

CCJ'IGKI_II/IH OpTraHnU3MOB

16

buorexnonorus u
CHUHTETHUYECKas
onosorus

17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

13




ITIOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudpossie
oOpa3oBaTe/ibHbIE

pecypchl

BI/IOJ'IOFI/Iﬂ KaK KOMIIJICKCHas
HayKa M KaK 9acTh
COBPEMEHHOTO OOIIECTBA

02.09.2026

JKusrle cucTeMbl U UX
CBOMCTBA

03.09.2026

YpoBHEBas opraHuszanus
JKUBBIX CHUCTEM

07.09.2026

HcTopus OTKpBITUS U
M3Y4YEHHUS KIIETKH.
Knerounas reopus

09.09.2026

Metobl MONEKYIAPHON U
KJIETOYHOM OHooruu.
[TpakTuyeckas padora
«3yyenue meTonoB
KJIETOYHOM OHoioruu
(xpomarorpadus,
anexTpodopes,
nuddepeHnraIbHoe
ueHtpudyruponanue, [TLP)»

0.5

10.09.2026




XUMHYECKUH COCTaB KJIIETKU

14.09.2026

MuHnepaiibHbIE BELIECTBA
KJIETKH, UX OMOJIOrnYecKast
pOJb

16.09.2026

Oprannueckue BenecTna
KJIETKU — OEJIKH.
JlaGoparopnas pabota
«OGHapy>xeHne OEJIKOB C
MOMOIIIbIO KaYECTBEHHBIX
peaxkuuin

0.5

17.09.2026

CgoiicTBa, KIaccuduKaIus u
byHKIMN O0eIKOB

21.09.2026

10

OpraHuyeckue BelecTBa
KJIETKU — YTJIEBOIbI

23.09.2026

11

Oprannueckue BenecTna
KIJICTKU — JIMIIUAbI

24.09.2026

12

HyxiienHOBBIE KACIIOTBI.
JIHK u PHK. JIabopaTopHas
pabora «MccnenoBanue
HYKJIEMHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KIIETOK
Pa3IMIHBIX OPTaHU3MOBY

0.5

28.09.2026

13

Crpoenne u pynkuuu ATO.
Jlpyrie
HYKJI€03uaTpr(oCchaThI
(HT®)

30.09.2026




14

Cexsenuposanue JJHK.
MeTo1pl TEHOMUKHU,
TPaHCKPUIITOMMKH,
IIPOTEOMUKH

01.10.2026

15

Metobl CTPYKTYpPHOMR
ouonorun

05.10.2026

16

THIEI KIETOK.
[TpokapuoTnueckas KieTka

07.10.2026

17

CrpoeHnue 3yKapruoTHUYECKON
kietku. [IpakTnueckas
pabota «3yueHue CBONCTB
KIJIETOYHOI MEMOpaHbD»

0.5

08.10.2026

18

[ToBepxHOCTHBIN anmapar
KIIETKU

12.10.2026

19

OnHoMeMOpaHHbIE
OpTaHOMIBI KJICTKH.
[TpakTrueckas pabora
«W3yveHune nBUKECHUS
IIUTOIIA3MBbI B
PaCTUTEIBLHBIX KIETKAX)

0.5

14.10.2026

20

[TonyaBTOHOMHBIE
OPTaHOU/IBI KICTKH:
MHUTOXOHAPHH, TIACTHU/IBL.
Jlaboparopnas pabota
«HMccnenoBanue mia3Moan3a
U JIeTUIa3MOJIN3a B

0.5

15.10.2026




PaCTUTCIIBHBIX KIJICTKAX»

21

HememOpanHbIe opraHou bl
KJIICTKH

19.10.2026

22

Crpoenne U pyHKIUH sIpa

21.10.2026

23

CpaBHuTenbHas
XapaKTePUCTHKA KIETOK
sykapuot. JlabopaTopHas
pabora «3y4ueHue cTpoeHus
KJIETOK Pa3IMIHBIX
OpPTraHU3MOBY

0.5

22.10.2026

24

AccuMuIsIus 1
JTUCCUMILTSALINAS — JBE
CTOPOHBI MeTabOIM3MA.
Tumnsr oOMeHa BEIeCTB.
Jlaboparopnas pabota
«M3yueHune KaTaIuTHYECKOU
AKTUBHOCTH (pepMeHTOB (Ha
MpUMEepe aMIJIa3bl N
KaTaJasbl)»

05.11.2026

25

DepMEHTATUBHBIN XapaKTep
peaKuuii KJIETOYHOTO
MeTabonu3ma.
Jlaboparopras padota
«3yueHue
(dhepMeHTaTUBHOTO
pacuieruIeHus IEPOKCUIA
BOZIOPO/Ia B PaCTUTEIIBHBIX U

0.5

09.11.2026




JKHUBOTHBIX KJICTKax»

26

bBenku-akTuBaTOPHI M OCIIKH-
WHTHOUTOPBI

11.11.2026

27

ABTOTpO(dHBIIA THIT 0OMEHa
BEILECTB

12.11.2026

28

dorocunTes

16.11.2026

29

Xemocunres. JlJaboparopHas
pabota «CpaBHeHHE
nporeccoB poTocuHTE3a U
XEMOCHHTE3a

0.5

18.11.2026

30

AHa’poOHbBIEC OPTaHU3MBI.
Buner 6poxenus.
JlaGopatopHas pabota
«CpaBHEHME MTPOLIECCOB
OpOXKEHUS U JABIXAHUS»

19.11.2026

31

AdpoOHBIE OPraHU3MBI.
OTaIbl SHEPreTUYECKOr0
oOMeHa. DHeprus
MEeMOpPaHHOTr0 rpajiueHTa
poToHoB. CunTe3 ATO:
Pa6ota nporonnoit AT®-
CHHTa3bl

23.11.2026

32

O0600menue u
cucTeMaTH3aIus 3HaHuH 110
TeMme "OOMEH BEIECTB U
MIpeBpalleHUE SHEPTUH B

25.11.2026




knetke" / KontponbHas
pabota mo Teme "OOMeH
BELIECTB U NIPEBPALLEHUE
SHEpPruM B KiIeTke"

33

Peakuu MaTpHU4IHOI'O
CHHTC3a

26.11.2026

34

Tpanckpunuus —
MatpuuHblid cuate3 PHK

30.11.2026

35

Tpancaauus u e€ sramnbl

02.12.2026

36

KoaupoBanue aMUHOKUCTIOT.
Posb pubocom B GnocuHTE3E
OeJka

03.12.2026

37

Opranuzanys resoma y
IIPOKAPUOT U DYKApUOT

07.12.2026

38

MosekysipHble MEXaHU3MbI
HKCHPECCHU T'€HOB Y
AYKapuoT

09.12.2026

39

Bupycsl — HekiieTouHbIE
(bOpMBI KU3HU U
0o0nUraTHbIC Mapa3uThl.
[TpakTuyeckas padora
«Coznianue MojieNnu BUPycay»

0.5

10.12.2026

40

BupycHslie 3a60seBanus
4eJI0BEKA, )KUBOTHBIX,
pacTeHui

14.12.2026

41

HanotexHomnoruu B

16.12.2026




OMOJIOTHU U MEIULINHE

42

JKu3HEeHHBIN IIUKIT KJIETKHA

17.12.2026

43

Matpuunstii cunres JJHK

21.12.2026

44

Xpomocomsl. JTabopartopHast
pabota «M3yuenue
XpOMOCOM Ha I'OTOBBIX
MHUKpOIIpenaparax»

0.5

23.12.2026

45

]_ICJIGHI/IC KJIICTKH — MHUTO3

24.12.2026

46

Tunsl knetok. Kaprokunes u
UTOKWHE3. Perymnsmms
YKU3HCHHOTO IIUKJIA KJIETOK.
Jlaboparopnas pabota
«Habnronenne Muro3a B
KJIeTKaX KOHYHMKa KOpeIIKa
nyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

0.5

28.12.2026

47

O0o061IcHNE
cucTeMaTHu3aIus 3HaHu# 110
temaMm "HacnencTeennas
UHpOpPMALKS U peasTn3aius
ee B kietke", "JKu3HeHHBIN
IIMKJI KneTKu" /
KonTponbnas pabota mo
teMe "Peakiuu MaTpU4HOTO
cunresa"

30.12.2026

48

OpraHusM Kak eIMHOE 1IeJI0€

11.01.2027




TkaHu pacTeHuil.
JlaGopatopHas pabota

13.01.2027

49 . 0.5
«3yuyenue TkaHeu
pacTeHuiD)
TkaHU KUBOTHBIX U 14.01.2027
50 yenoBeka. JlaboparopHas 0.5
pabota «M3yuyenue TkaHei '
JKUBOTHBIX»
Opransl. CHUCTEMBI OPTaHOB. 18.01.2027
51 JlaGopatopHas pabota 0.5
«3y4yeHue opratos
LIBETKOBOT'O PAaCTCHUS»
52 Ornopa Tena oOpraHu3mMoB 20.01.2027
53 JIBr>kKeHre OpraHu3MoB 21.01.2027
54 IIntanne opraHu3smMoB 25.01.2027
[Iutanue Mo3BOHOYHBIX 27.01.2027
JKUBOTHBIX.
55
[InmeBapurenpHas cucrema
YyeJioBeKa
56 JpIxaHue opranu3smMoB 28.01.2027
57 JIpIxaHue MO3BOHOYHBIX 01.02.2027
JKUBOTHBIX U YEJIOBEKA
53 Tpancnopt BemecTs y 03.02.2027
OpraHU3MOB
59 KpoBeHocHas cuctema 04.02.2027

IIO3BOHOYHBIX JXUBOTHBIX U




YCJIIOBCKaA

60 Brinenenue y opraHu3zmMoB 08.02.2027
61 3amuTa y OpraHu3MoB 10.02.2027
62 NmmyHHas cucrema 11.02.2027
4eJIoBeKa
63 Paznpaxumocts u 15.02.2027
pEryJisiiis y OpraHu3MOB
I'ymopanibHas perysius u 17.02.2027
64 SHJIOKpUHHASI CUCTEMA
KMBOTHBIX U Y€JIOBEKA
65 @OpMBI pa3sMHOKEHUS 18.02.2027
OpraHU3MOB
66 ITonoBo€ pa3MHOKEHUE 24.02.2027
67 Meiio3s 25.02.2027
["ameTorenes. OOpa3oBanue 01.03.2027
Y Pa3BUTHE MTOJIOBBIX KIIETOK.
65| ctoyaeme cxpoenn 03
IIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenaparax»
69 NunuBuayansHOE pa3BUTHE 03.03.2027
OpraHU3MOB — OHTOTI'€HE3
70 3akJiajika OpraHoB M TKaHEH 04.03.2027
13 3apOJBIIIEBIX JTUCTKOB
71 Poct u pa3BuTHe KUBOTHBIX. 0.5 10.03.2027




Jlaboparopnas pabota
«BbIsBIIEHNE TPU3HAKOB
CXOJICTBA 3apOJbILLIEH
MIO3BOHOYHBIX KUBOTHBIX)

72

Pa3mHOXeHHe 1 pa3BUTHE
pacrenuii. JlaboparopHas
pabota «CTpoeHue opraHoB
Pa3MHOXKEHHS BBICIITNX
pacTeHun»

0.5

11.03.2027

73

O60061eHne u
CHCTEMaTH3alUsl 3HAHUH 110
teme "Ctpoenne u GpyHKIIH
oprann3MoB" / KoHTponbHas
pabora o Teme "CTtpoeHue u
GyHKIHH OpaHU3MOB"

15.03.2027

74

Uctopus cranoBieHus 1
pa3BUTHS TEHETUKU KaK
Hayku. OCHOBHbIE TIOHATHS U
CHUMBOJIBI T€HETHUKH.
Jlaboparopnas pabota
«JIpozouna xak 00BEKT
TeHETUYECKUX
UCCIIEA0OBaHUN

0.5

17.03.2027

75

3aKOHOMEPHOCTH
HaCJICIOBAaHUSI TPU3HAKOB.
Mounorubpunnoe
CKpEIIUBaHHUE.

0.5

18.03.2027




[TpakTuyeckas pabora
"N3y4yeHue pe3ysibTaToB
MOHOTHUOPHUIHOTO
CKpeIIMBaHuA y qpo30Quist"

76

Lluronoruyeckre OCHOBBI
MOHOTHUOPHUIHOTO
CKpEIUBaHHSA

22.03.2027

77

AHanu3upyroiee
ckpeuBanue. Hermonxoe
JOMHHHUPOBaHUE

24.03.2027

78

JurubpuaHoe CKpenmrBaHue.
[TpakTuyeckas pabora
«M3y4yeHue pe3ynbTaToB
TUTHOPHUIHOTO CKPEIUBAHUS
y IpO30(QHITBD»

0.5

25.03.2027

79

LuTomorunyeckre OCHOBBI
JUTHUOPHUIHOTO CKPEIUBAHUS

05.04.2027

80

ClieIUIeHHOE HACIEIOBaHUE
MIPU3HAKOB

07.04.2027

81

XpOMOCOMHas1 TEOpUs
HACJIEICTBEHHOCTH

08.04.2027

82

I'eneTuka nona

12.04.2027

83

I'enotun kak nemocTHas
CHUCTCMa

14.04.2027

84

['eneTnueckuii KOHTPOJIb
pa3BUTHUS PACTEHUH,

15.04.2027




JKUBOTHBIX U YCJIOBCKA

85

N3MeHUYMBOCTH MTPU3HAKOB.
Bunnr namMeHuYnBOCTH

19.04.2027

86

MomupurkanuonHas
W3MEHYUBOCTH

21.04.2027

87

BapuauuoHHsli psag u
BapuallMOHHAs KpUBasl.
Jlaboparopras padbota
«HccnenoBanne
3aKOHOMEPHOCTEM
MoAU(UKAITMOHHON
u3MeHunBoctu. [loctpoenue
BapHAIIIOHHOTO psla U
BAPUALIMOHHON KPUBOI»

0.5

22.04.2027

88

I'enoTunuueckas
M3MEHYHUBOCTD.
KoMOunaTuBHas
M3MEHYUBOCTD

26.04.2027

&9

MyTraunonHas
U3MEHYUBOCTb.
[TpakTuyeckas padora
«MyTauuu y apo3o¢uisl (Ha
TOTOBBIX
MUKpOIpenaparax)»

0.5

28.04.2027

90

3aKOHOMEPHOCTH
MYTaIlMOHHOTO TIpoIiecca.

29.04.2027




OnureHeTuka u
SIMUTEHOMHKA

91

0O0001enue u
cUCTeMaTH3alus [0 TeMe
"I'eneTuka - HayKa O
HaCJIEICTBEHHOCTU U
WU3MEHUYMBOCTH OpraHU3MOB"
/ KontponpHas padora 1mo
teme "['eneruxa"

0.5

05.05.2027

92

I'eneTnka yemoBeka.
[TpakTuyeckas padora
"CocraBJicHHE U aHAIU3
poaocioBHOMI"

06.05.2027

93

MeTtobl METUITMHCKON
T€HETUKH

10.05.2027

94

3HaueHne MEIUIIUHCKON
ITE€HETHKH B
MPEIOTBPALICHUH U JICUCHUU
TeHETUYECKHX 3a00IeBaHMil
YyeJoBeKa

0.5

12.05.2027

95

OCHOBHBIE TTOHATHSA
cenekuuu. JlabopatopHas
pabora "N3yueHue copToB
KyJIbTYPHBIX PACTCHHH U
MOPOJT TOMAIITHUX
JKMBOTHBIX"

0.5

13.05.2027




96

Metoanl ceneKIMOHHON
pabotsl. JIabopaTropHas
pabota "3ydeHue MeTo10B
CEJIEKIIMH pacTeHHu"

17.05.2027

97

JlocTrKeHUs ceneKIuu
pacTeHu! U )KUBOTHBIX.
[TpakTuyeckas padora
"[IpuBuBKa pacTeHuii"

19.05.2027

98

CoxpaHenue, u3y4yeHue u
UCIIOJIb30BaHUE
TEHETUUYECKUX PECYPCOB

0.5

20.05.2027

99

BbuorexHonorus kak Hayka u
OTpacIb MPOU3BOJICTBA.
[TpakTuyeckas padora
"N3yuenne 00bEKTOB
ouorexHonorun"

24.05.2027

100

OcHOBHBIE HaNpaBIEHUS
CUHTETUYECKUI OMOJIOTHHA

24.05.2027

101

XpOMOCOMHaSI U ICHHas
HHIKCHCPUS

26.05.2027

102

Meunuackue
OMOTEXHOJIOTHHA

26.05.2027

OBILEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

102

13.5




ITPOBEPAEMBIE HA EI'9 110 BUOJIOI'MM TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI CPEJHETO OBIIIET'O OBPA3OBAHMUS

Koa nposepsiemoro
TpeOOBaHMSI

IIpoBepsiemble TpeGOBaHMS K MPeIMETHBIM Pe3yJibTATaM OCBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus

ChopMupoBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYyYHOW KapTUHbI MHUpPA, B IIO3HAHMM 3aKOHOB IPHUPOJBI U PELIECHUU
KU3HEHHO BAXKHBIX COLIMAIBHO-ITHYECKUX, SKOHOMUYECKHUX, FKOJOTHUYECKUX MPOOJIEeM Yel0oBEeYeCcTBa, a
TaKXKe B PEIIEHUH BOIPOCOB PALMOHAIBHOIO IPUPOAOINOIb30BAHUSA, B (POPMHUPOBAHUU IIEHHOCTHOTO
OTHOILIECHHUS K NPUPOJE, OOLIECTBY, YEIOBEKY; O BKJIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX — OMOJIOTOB B

pa3BUTHE OHOIOTHH

Bnanenme cucrtemMoil 3HaHMM 00 OCHOBHBIX METOJaX HAyYHOTO IIO3HAHMSA, WCIOJIB3YyEMBIX B
OMOJIOTUYECKUX HCCIEIOBAHUSAX JKHMBBIX OOBEKTOB M JKOCHCTEM (ONHCAaHUE, W3MEPEHHUE, MPOBEACHUE
HaO0/IeHui); cmoco0aMu BBISIBIICHHUS U OLIEHKH aHTPOIMOTEHHBIX U3MEHEHUH B PUPO/IE.

YMeHue BbABUTaTh TUIIOTE3bl, MPOBEPSITh X SKCIEPUMEHTAIBHBIMU CPEICTBAMHU, (OpMyIHpys LETb
HCCJIEIOBaHMsI, aHAJTM3UPOBATh MOJyUYEHHBIE PE3YJIbTAThl U JI€JaTh BHIBObI.

BrlsiBiieHHE 3aBUCUMOCTH MEKIY MCCIIEYEMBbIMU BETMUYMHAMH, OOBSICHEHHE MOJTyUYEHHBIX PE3yJIbTaTOB U

q)OpMy.]II/IpOBaHI/Ie BBIBOZOB C UCIIOJIb30BAHUCM HAYYHBIX HOHHTHﬁ, Teopnﬁ H 3aKOHOB

YMeHue BIaJeTh CHCTEMOH OHWOJOTMYECKMX 3HAHWW, KOTOpas BKJIIOYAET: OCHOBOIMOJATAOIIHe
OuosIoruuecKre TepMHUHBI M TIOHATHSI (3KM3Hb, KJIETKA, TKaHb, OpraH, OpPraHu3M, BUJ, MOIMYJISIIUS, SKOCUCTEMA,
ouorieHo3, Ouocdepa; mMeTaboaM3M, TOMeocTa3, KICTOYHBI WMMYHHUTET, OMOCHHTE3 OeiKa, OMOIOIMMEpHI,
JTUCKPETHOCTD, CaMOpEeTryJISIIHs, CaMOBOCITIPOM3BE/ICHHE, HACJICICTBCHHOCTb, H3MCHYHBOCTD,

SHEPro3aBUCUMOCTb, POCT U PA3BUTHUE);




ononornueckue Teopuu: kierodHas Teopus T. IllBamna, M. Ilneiinena, P. BupxoBa; kioHambHO-
cenekTuBHOro uMmyHutera I[1. Dpnux, .M. MeuHukoBa, XpoMOCOMHasi TEOpHsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsieBoro cxoacrsa K. bapa, spomtonmonnas teopus Y. JlapBuHa, cuHTETHYECKAs
TeopHs BOJIOIUH, Teopusi anTpornoreHeza Y. Jlapsuna; teopus Ouoreornenoza B.H. Cykauésa; yuenue
H.U. BaBumoBa 0 meHTpax MHOTooOpa3us M TMPOMCXOXKICHHS KyJIbTYpPHBIX pacTeHui, ydenue A.H.
CeBepl1oBa 0 Iy TSX ¥ HAMPaABJICHUSX 3BoJoNNH, yueHue B.M. Bepuaackoro — o 6uochepe);

3aKOHBI (€AMHOO0Opa3usi MOTOMKOB TII€PBOIO IOKOJCHMS, PACLICIUICHUS TPU3HAKOB, HE3aBHCHUMOIO
HacJeoBaHus Mpu3HakoB ['. MeHens; clenaeHHOro HaclIeI0BaHusl MPU3HAKOB U HAPYIICHUS CIETICHUS
reioB T. Moprana; roMoOJOTHMYECKHX psIOB B HacieACTBeHHOW wu3MeHunBoctd H.M. Basuiona;
reHernmdeckoro paHoBecus Jkx. Xapmu w B. BaiinOepra; 3apomsmmeBoro cxozictBa K. bapa;
ouorenernyeckuit 3akoH J. ['ekkens, @. Mroiepa);

MPUHIIUIIBI (YUCTOTHI FAMET, KOMIIEMEHTaPHOCTH);

npaBuia (MuHEMyMa FO. JInbnxa, 5KOJIOrHIeCKOi MUpaMuIbl YHCENl, OMOMACChl U YHEPTUHN);

runote3bl (koauepsatHol A.M. Omnapuna, nepBuuHoro OyinboHa Jlx. Xonneitna, mukpocgep C. dokca,

pubozuma T. Yek)

YMmenune peuiaTb MMOHUCKOBLIC OHOJIOrHYECKHUe 3ala4; BbIABIIATH NPUYHMHHO-CICICTBCHHBIC CBA3U MCKIY
HCCIICAYCMbIMU OMOJIOrHYeCKUMHU 06’b€KTaMI/I, nponeccaMu M SBJICHUAMU; [ACJIATh BbIBOALI U IIPOTHO3BI Ha
OCHOBAHUHU NTOJIYYCHHBIX PE3YJIbTATOB;

COCTABJIATh TI'CHOTHUIIMYCCKUEC CXEMBblI CKPCHIMBAHUA [JII Pa3HbIX THIIOB HACJICAOBAHWA IIPHU3HAKOB Y
OpPraHru3MoOB, COCTABJIATH CXEMbI ICPCHOCA BCIICCTB M SHEPrvuu B 3KOCUCTEMAX (IICHI/I INHUTaHWA, ITAIICBBIC

CEeTH)

YMeHue ycraHaBIMBaTh B3aUMOCBSI3M MEXKIY CTPOCHHEM M (YHKLUHUSMHU: OpPraHOWJOB, KJIETOK pa3HBIX
TKaHEH, opraHaMu ¥ CUCTEMaMU OPTaHOB Yy PACTEHMM, )KMBOTHBIX M YEJIOBEKa; MEXKIy dTanmamMu oOMeHa

BCIICCTB, DOTAllaMH KIJICTOYHOI'O HHUKJIA U KU3HCHHBIX LHUKIIOB OPraHU3MOB; 3TallaMU 9M6pI/IOHaHBHOFO




pa3BUTHS; TEHOTUNIOM M (eHoTtunoM, ¢GeHoTurnoM u (akTopamu cpeasl OOWUTaHMs; TMPOIECCaMU
SBOJIIOIINH, ABWXXYIITUMHUA cuJiaMu AHTPOIIOTCHE3a, KOMIIOHCHTAMH  Pa3JIMYHbIX 3KOCUCTEM u

NpUCHOCOOICHUAMHU K HUIM OPTaHU3MOB

YMeHHe BBIIECNATh CYIIECTBEHHBIE TPHU3HAKH:

CTPOCHHUSI BHUPYCOB, KJIETOK MPOKAPUOT U JYKAPUOT; OJHOKIETOYHBIX M MHOT'OKJIETOYHBIX OPraHH3MOB,
BUJIOB, OMOTEOIIEHO30B, PKOCHCTEM M OMOC(hephl; CTPOCHUS OpPraHOB M CHUCTEM OpPraHOB pacTEHHH,
’KMBOTHBIX, YEJOBEKa; IPOIECCOB JKU3HEACATEIPHOCTH, IPOTEKAIONIMX B OpPraHU3Max pacTeHHH,
JKUBOTHBIX M Y€JIOBEKa; OMOJIOTMYECKUX TPOILECCOB: OOMEHa BemiecTB (MeTabonmu3M), mHGOpMauu |
IpeBpalieHust YHeprun, OpOKEeHHUs, aBTOTPO(HOr0 M reTepoTpoHOro THIIOB MUTAHHS, (POTOCHHTE3a U
XEMOCHHTE3a, MHUTO3a, Mei03a, raMmeToreHesa, 5MOpHUOTeHe3a, IOCTIMOPUOHAILHOTO pa3BUTHS,
Pa3MHOXKCHHUS, WHIWBHUAYAJIFHOTO pa3BUTHA OpraHu3Ma (OHTOTE€HE3a), B3aUMOJACHCTBHS TEHOB,
rereposuca; IACUCTBHH HCKYCCTBEHHOTO OTOOpa, CTaOMIM3HMPYIOIIEro, ABMXKYINETO M Pa3phIBAIOILIETO
€CTECTBEHHOTO OTOOpa; aJUIONaTPHUUECKOro W CUMIIATPUUYECKOTO BHI000pA30BAHMUS; BIMAHUS JBHKYIIHX
CHJI DBOJIIOIMHM Ha TEHO(QOHJ TMOIMYJSIHMU; TPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpele OOWTaHWs,

yepeoBaHMsI HallPaBJICHUI YBOJIIOLIMN; KPYTOBOPOTA BEILIECTB M MOTOKA SHEPTUU B IKOCHCTEMAaX

CdopMHUpOBAaHHOCTh yMEHHS BBIICHATH CYUICCTBEHHBIE NPHU3HAKKM BUPYCOB, KJIETOK MPOKAPUOT U
9YKApUOT; OIHOKJIETOYHBIX M MHOTOKIIETOYHBIX OpPraHW3MOB, BHIOB, OHMOTEOIICHO30B W JKOCHUCTEM;
0COOEGHHOCTH TIPOIIECCOB OOMEHa BEIIECTB M TIPEBPALICHHsS DSHEPrUM B KIETKe, (oTocuHTE3a,
TUTACTUYECKOTO M SHEPTreTHIECKOro 0OMEHa, XeMOCUHTE3a, MUTO3a, Mei03a, OTUIOOTBOPEHUSI, PAa3BUTHS
U Pa3MHOXXCHUS, WHIAMBHIYaJTbHOTO DPa3BUTHUs OpraHuM3Ma (OHTOreHe3a), OOpbOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOT'0 0TOOpa, BU000pa30BaHHUs, MPUCITOCOOIEHHOCTH OPTraHU3MOB K Cpe/ie OOUTaHUs, BIUSHUS
KOMITOHCHTOB 3KOCHUCTCM, AHTPOIIOI'CHHBIX U3MEHEHUH B DKOCHCTEMAaxX CBOeH MCCTHOCTH, KPYroBOpoTa

BEIIECTB U MPEBPAILEHUS YJHEPTUH B Onochepe

YMeHHne HCIoIb30BaTh COOTBETCTBYIONIME APTyMEHTHI, OMOJIOTMYECKYI0 TEPMHHOJIOTHIO U CHUMBOJHKY




JUISL IOKA3aTeNbCTBA POACTBA OPTAaHMU3MOB PAa3HBIX CUCTEMATHYECKHUX TPYII; B3aUMOCBSI3U OPTraHU3MOB U
Cpelbl OOMTAHMS, CIUHCTBA YEITIOBEUCCKUX PAC; HEOOXOIUMOCTH 3J0POBOTO 00pa3a KM3HHU, COXPaHCHUS

pa3H006pa31/151 BUJ0OB U SKOCUCTCM KaK YCJIOBUA COCYIICCTBOBAHUS NPUPOALI U YCTIOBCUCCTBA

YMeHue KpUTHYECKH OLIEHMBATh HH(GOPMALMI0O OHOJOTUYECKOTO COAEpKAHMS; HHTEPIPETUPOBATH
TUYECKHE AaCHEeKThl COBPEMEHHBIX MCCIEJOBAaHMH B OHOJOTMM, MEAUIUHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh II00albHbIE HKOJOTHUECKUE Po0IeMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOILIEHUIO K

HUM COOCTBEHHYIO TTO3UIIUIO




IHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D I10 BUOJIOT'NA

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonornsa xak HayKa. JKuBbIE CHCTEMBI U HX HU3YUYCHUC

1.1

CoBpemeHHast OMOIOTHS — KOMIUIEKCHas Hayka. bronornueckue Hayku U n3ydaemble UMH TpooOieMbl. DyHIaMeHTaIbHbIE,
MPUKIIATHBIEC U TIOUCKOBBIE HAYYHbBIE UCCIIEAOBAHUS B OMOJIOTHH.

3HaveHre OWoJOTMH B (POPMHUPOBAHWU COBPEMEHHOM E€CTECTBEHHO-HAy4YHOW KapTwHbI mupa. IIpodeccun, cBs3anHbIe C
Ouosorueil. 3HauYeHHE OHOJIOTMM B TMPAKTHUUYECKOM JEATEIBLHOCTH YEJIOBEKA: MEIUIIMHE, CEIIbCKOM XO3SHCTBE,

IIPOMBILUIEHHOCTH, OXpaHe IPUPObI

1.2

KuBble cuctembl Kak mOpeaMeT u3ydeHus Ouosoruu. CBOWCTBAa JKHMBBIX CHCTEM: €IUHCTBO XHMHUYECKOTO COCTaBa,
JUCKPETHOCTh M LEINOCTHOCTh, CIIO)KHOCTb W YNOPSAOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOPTaHU3aLNs,
CaMOBOCITPOU3BEICHUE, Pa3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aIuu KUBbIX CUCTEM: MOJIEKYJISIPHBIN, KIE€TOUYHBIM, TKAHEBBINA, OPraHU3MEHHBIN, TOMYJISIIMOHHO-BUI0BOM,
9KOCHCTEMHEBII (OmoreorneHoTHUecKuit), Ouoctepusiid. [Iporeccel, mpoucxomsmme B KHUBBIX cHcTeMax. OCHOBHBIC

NpU3HAKK KUBOTO. JKU3HB Kak (hopma CyIeCTBOBAaHUS MaTEPUN

1.3

Metonpl Ouonormdyeckoit Hayku. HaOmromenue, m3MepeHHe, SKCIEPUMEHT, CHCTEMaTu3alus, MeraaHanus. [loHsTue o
3aBUCHMOM M HE3aBUCHMOHU IepeMeHHOH. IlnanupoBanue skcrnepuMmeHTta. IloctaHoBka u mposepka rumore3. Hyiesas
runore3a. [lonstue BBIOOPKM M €€ OOCTOBEpPHOCTh. Pa3bpoc B Ouonornyeckux naHHbBIX. OIlEHKa JTOCTOBEPHOCTH

MOJTyYEHHBIX Pe3yabTaToB. [[pUuMHBI HCKaXKEHUS pe3yIbTaTOB IKCIepuMeHTa. [loHATHEe cCTaTUCTUYECKOTo TecTa

Krnerka xak Ononoruyeckas CUCTEMA

2.1

Knerka — cTpykrypHO-(DyHKIIMOHAIBHAS eAuHUIa uBoro. Mcropus otkpbitusa kinetkud. Padotsr P. I'yka, A. JleBenryka.

Knerounas Teopus (T. llIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE OJI0XKEHNUS COBPEMEHHOM KIIETOYHOM TEOpUH.




MeTo b1 MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHU: MUKPOCKOMUS, XpomaTorpadus, 31eKkTpodopes, METO MEUEHBIX aTOMOB,

muddepeHraIbHOe NeHTPUPYTUPOBaHHE, KyJIbTHBHPOBAHNE KIETOK

2.2

XUMHUYECKUNA COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPO3JIEMEHThl. Bosa u €€ posib Kak pacTBOpPUTENIS, pearcHra,
ydacTue B CTPYKTYPHUPOBAHUM KJIETKH, TEIUIOpEryasiuuu. MuHepaabHble BEIIeCTBA KIETKU, UX Ouosiornyeckas posb. Poib
KaTHOHOB Y aHUOHOB B KJICTKE.

buonornueckue mnonumepsl. benku. AMHHOKHCTOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoil Mmoinekynbl. [lepBuunas
CTpyKTypa Oelika, MenTHAHAs CBsI3b. BTopuuHas, TpeTuyHas, yeTBepTUYHas CTpyKTyphl. JleHarypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckne GyHKIINN OCITKOB.

YrneBoapl. MoHOcaxapuibl, IUCaXapuabl, OJUTOCaxapuabl M monucaxapunabl. OOmMi MIaH CTPoeHUs U (HU3HKO-
XMMHYECKHE CBOMCTBA YIJIeBOAOB. buonornueckre GyHKIIUU YTIIEBOOB.

Jlumuger. T'mapodunsHo-ruapodoOHEIE cBolicTBa. Kiaccudukammst mmmumos. Tpurmunepuasl, (Hochoaunuasl, BOCKH,
crepoubl. bruonornueckne GpyHkmuu munuaoB. OOIIMe CBOKWCTBA OMOJOTHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh K
CaMO03aMBIKaHUIO, Oy IPOHULIAEMOCTb.

Hyxneunossie xucnorel. JIHK u PHK. Crpoenne HyxnenHoBbIX kuciaoT. Hyxneotunbl. [IpuHIMN KOMIUIEMEHTapHOCTH.
[IpaBuno Yapradda. Crpykrypa JHK — nBoitnas criupanb. Mectonaxoxkaenue u omosornueckue ¢pynknuu JIHK. Bugs
PHK. ®ynknun PHK B kitetke.

Crpoenne Monekynsl AT®. Makpospruyeckue cBs3u B Mosekyne AT®. buonormueckue ¢ynkuuu ATO.
BoccranoBnenHsie nepeHOCUHKH, UX GyHKINH B kieTke. CekBenupoBanue JJHK.

CrpykrypHass OuoJOTHs: OMOXMMHUYECKHE M OMO(H3NYECKHE HCCICTOBAHUS COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYPBI

OMOMOJIEKY T
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Tumnsl KJI€TOK: SyKapuoTudeckas u npokapuorudeckas. CTpyKTypHO-(yHKIIMOHAIbHbIE 00pa30BaHUs KIETKH.
Crpoenne npokaproTHuecKoi kieTku. Kierounas crenka Gaktepuii m apxeid. OCOOCHHOCTH CTPOCHUS TeTEPOTPOPHON U
aBTOTPO(HON MPOKAPUOTUIECKHUX KJIETOK. MEecTO U poJib MPOKAPUOT B OMOIICHO3aX.

Crpoenre M (GYHKIMOHMPOBAHUE SYKapHOTHUECKOHM KieTku. [Imazmatnueckas memOpana (ruasmanemma). CTpykrypa




MIa3MaTUYeCKO MeMOpaHbl. TpaHCIOPT BEMIECTB dYepe3 IIa3MAaTHYECKyl0 MeMOpaHy: MacCHBHBIN (auddysus,
oOneru€nHast muQQy3usi), aKTUBHBIN (TIEPBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcHopT). [lomynpoHuIiaeMocTs MeMOpaHHbI.
Pabora HaTpmii-kagueBOro Hacoca. DHAOIMUTO3: MUHOLKTO3, (aronurto3. Dk3o1uTo3. Knerounas crenka. CTpykrypa u
(GYHKIIUHN KIETOYHOM CTEHKH pacTeHUA, TPUOOB.

[Murormazma. Iluro3zoms. Ilurockenmer. [IBwkenue murorasmbl. OpraHownbl KieTkH. OgHOMEMOpaHHBIE OPTaHOUIBI
kieTku: sHpomazMatrdeckas cets (OIIC), ammapar ['ombmku, JHU30COMBI, MX CTpoeHHEe W (QyHKIuH. B3amMocBs3b
OJTHOMEMOpaHHBIX OpPraHouzoB KieTKU. CTpoeHue TrpaHysIpHOro perukyiryma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3
KIETOYHBIX MeMOpaH. [mamkuii (arpaHyisipHBIN) SHOOMIA3MaTUYeCKU peTukynyMm. CekperopHas (QYHKIMs ammapara
[Nonbxu. TpancnopT BelecTB B KiIeTKe. Bakyonn pactutenbHbIX kKieTok. Kinetounsiid cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU/IbI KJIETKHA: MUTOXOHIPUH, MJIACTHU/IBI.

Crpoenre 1 (pyHKIIMM MUTOXOHAPHUM W miactui. IlepBudHbIC, BTOPHUHBIC M CIOXKHBIE IUIACTHIIBI (POTOCHHTE3UPYIOIINX
JYKapHOT. XITOPOIIACThI, XPOMOILIACTHI, TICHKOMIACTHI BBICIIUX PACTCHHIM.

HememOpannbie opraHounsl kietkn CrpoeHne W (QyHKIMM HEMEMOpPAaHHBIX OPTraHOWIAOB KJIETKH. PuOOCOMEI.
MuxkpodpunamenTtsl. Mplmeunsle kineTkd. MukpotpyOouku. Knetounsiii nentp. CTpoeHue W JABHKEHHE >KTYTUKOB U
pecandek. MUKpoTpyOOUKH IUTOIIIa3Mbl. LleHTpros.

Anpo. Ob6onouka siapa, XpOMaTHH, KapuoIUIa3Ma, SAPBIIKH, UX CTpoeHHe U (PpyHKuuU. SpepHbIii OETKOBBIM MaTpHKC.
[TpocTpaHCTBEHHOE pacOIOKEHNE XPOMOCOM B UHTEp(a3zHOM sizipe. benku xpomaTHHa — THCTOHBI.

Krnerounsie Bximtouenus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapuoT (pacTUTENbHOM, )KUBOTHOW, TPUOHO)
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AccuMWISAIMS U JUCCUMMIISLUS — JIBE€ CTOPOHBI MeTaboau3Ma. Turmbsl oOMeHa BelecTB: aBTOTPO(HBIN U reTepOoTPOPHBIN.
VYyactue kuciaopoga B 0OMEHHBIX Mpoleccax. JHepreTudeckoe obecriedeHne kieTku: npeBpameHne AT®D B oOMEeHHBIX
nporeccax. dDepMEHTAaTUBHBIM XapakTep peakuuil KIeTo4HOro Merabonmsma. DepMeHTHI, WX CTPOCHHE, CBOICTBa M
mexanu3m naeiictBus. Kodepmentsl. Otnanuus ¢(epMEHTOB OT HEOPraHMYECKUX KaTalau3aTOpOoB. beaKu-akTUBATOPHI U
OCIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX PEAKIIMKA OT PAa3IMYHBIX (PaKTOPOB.

[TepBuunbIii cuHTE3 OpraHu4eckux BemecTB B kieTke. dorocuHTe3. Ponb xyopormnactoB B mporecce (OTOCHHTE3A.




CgetoBast u TemHoBas (a3wl. [IpogykTuBHOCTH (poTOCHMHTE3a. BiusiHue paznudHbix (HaKTOpOB Ha CKOPOCTh (POTOCHHTE3A.
3HavyeHne POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpaswe  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPHUIMPYIOUIHME  OaKTepuu,  IKEIe300aKTEepHH,
cepobakTepuu, BOIOPOIHbIC OaKTepUH. 3HAYCHHE XEMOCHHTE3A.

AHaspoOHble opraHu3Mbl. Buapl OpokeHus. [IpomaykTsl OpoKeHHS M WX HCIIOJB30BAaHHUE YEIOBEKOM. AHA’POOHBIC
MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHH ¥ BO30YTUTETN OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl SHepreTudeckoro obmena. IloaroroBurenbHbI 3Tam. [nmukomu3 — OecKUCIOpPOIHOE
pacuIeIICHHE TIFOKO3BI.

buonorndeckoe OKHCICHHE, WM KICTOYHOE IbIXaHWe. POk MHTOXOHIpHUH B IpoIeccax OMOJIOTHMYECKOTO OKHCIICHUSI.
Huxnmueckue peakmun. OxucnutensHoe GochopunmmpoBanue. [IpenmymecTBa aspoOHOrO MyTH OOMEHA BEIIECTB IEpe.

aHa’pOoOHBIM. D(PPEKTUBHOCTH HIHEPTETUIECKOTO OOMEHA

2.5

Peakuyu MarpuyHoro cuHTe3a. IIpMHIMO KOMIJIEMEHTApHOCTH B peaKkUMsIX MaTpUYHOrO CHUHTe3a. Peammzanus
HaclecTBeHHON nHpopmarmu. ['enernueckuit kof, ero coiicrsa. Tpanckpunuus — marpuunbiii cunte3 PHK. Ipunimmns:
TPAHCKPUIILIUU: KOMIUIEMEHTApHOCTh, AHTHUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb. TpaHchsauus W e€ HsTambl. YyacTue
tpancnoptHbix PHK B OmocuuTeze Oenka. YcnoBus OmocuHTe3a Oenka. KomupoBanume amuHOKHCIOT. Ponbs pubocom B
OunocuHTe3e OemKa.

Opranuzanusi reHoMa y TPOKapuoT M AYKApHOT. Perynsanusi akTHBHOCTU T'eHOB Yy mpokapuor. ['mmore3a omepona (.
XKaxko0, K. Mano). Perynsmus oOMeHHBIX MpolieccoB B KiieTke. Kierounslit romeoctas.

Bupycel — HeksieTouHble (POPMBI )KU3HU U 00uratHsle napa3utsl. CTpOeHHE MPOCTHIX U CI0XKHBIX BUPYCOB, PETPOBUPYCOB,
Oakteprodaros.

BupycHsie 3a001eBaHus yenoBeka, ;KuBoTHBIX, pactenuil. CIIN, COVID-19, conuanbHble 1 MEAULUHCKHE TPOOIEMBI

2.6

Knerounsrii muki, ero nmepuoas! U perymsanus. Marepdasza u muto3. OcoOEHHOCTH MPOLIECCOB, MPOTEKAOIINX B HHTEpdase.
[MogroroBka knetku k JgeneHuto. IlpecuHTeTMYecKUi (MOCTMUTOTHUYECKUN), CHUHTETUUYECKUA M TMOCTCUHTETUYECKHI

(mMpeMuTOTUYECKUI) TIEpUOIbI UHTEP(a3bI.




Marpuunbiii cunte3 JJHK — permkanus. [punuuner permukanuu JJHK: xoMmieMeHTapHOCTh, MOJTYKOHCEPBATHUBHbBIN
CUHTE3, aHTunapasuienbHocth. Mexanusm peruukanun JJHK. Xpomocomel. Ctpoenue xpomocom. Temomepsl 1 TeroMmepasa.
XpOMOCOMHBIM HA0Op KIIETKH — KapHOTHIL. JIUMIONIHBIN U ramiou b Hab0pbl XpOMOCOM. ['OMOJIOrHYHBIE XPOMOCOMBI.
[TonoBbIe XPOMOCOMBI.

[enenune knetkn — Muto3. CTaauu MUTO3a M IPOUCXOJAIINE B HUX IMpolecchl. Tumbl MuTo3a. KapnoknHes u HUTOKUHES.
buonornueckoe 3HaueHne MHUTO3a. Perynsduus MUTOTHMYECKOro LUKIA KieTKd. [IporpamMMmupyemas kiertouHas rudenb —
arornTo3.

CDyHKI_II/IOHaJ'IBHaH IrCHOMHKA

3 Opranusm Kak OHOJIOTHYECKast CUCTEMA
OIHOKJIETOYHBIE, KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTaHU3Mbl 1 MHOTOTKAHEBbIE OPTaHU3MBI.
@opMbl pa3MHOXKEHUS OPraHU3MOB: Oecmosioe (BKIIOYash BEreTaTHBHOE) M TMOJIOBOE. Buapl Oecrnonoro pasMHOMKEHUS:
MOYKOBaHUE, CIIOPYJIALMS, pparMeHTanus, KIOHHPOBAHHUE.
[TonoBoe pasmuoxkenue. [lonoBbie kineTku, unum rametbl. Meio3. Craguu meiiosza. [loBemenue xpomocoM B Meio3e.
Kpoccunrosep. buonorudeckuit cMmpici MeHo3a M MOJOBOro Impoiecca. Meilo3 U ero MecTo B KM3HEHHOM IIHKIIE
OpraHU3MOB.
[IpenzaponpimeBoe pasButue. ['amerorenes y >kuBoTHbBIX. [lomoBbie xene3pl. OOpa3oBaHUE U PA3BUTHE TOJOBBIX KJIETOK.
3.1 CnepmatoreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX KJIETOK. OIUIOJOTBOPEHHE U AMOPUOHAIBHOE pPa3BUTHE KUBOTHBIX.

CriocoObI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBuayansHOE pa3BUTHE OpraHu3MoB (oHTOreHes). Ctaauu sSMOpruoreHes3a )KUBOTHBIX (Ha MpUMepe JATYIIKH). J{pobnenue.
Tunsr gpo6ienns. OcoOeHHOCTH TPOOICHUS MIIEKOMUTAIOIINX. 3apO/IBIIIEBhIE JIUCTKH (TacTPyJIsIns). 3aKiagKka OpraHOB U
TKaHEell W3 3apoJbIIIEBbIX JMCTKOB. B3auMHOE BiIMsSHHE YacTell pa3BUBAIOLIETOCS 3apofbliia (3MOpHOHATIbHAS MHAYKLHSA).
3aknajiKa TIaHa CTPOSHUS KUBOTHOTO KaK Pe3ysIbTaT UePapXUIeCKUX B3aUMOJICHCTBHI TeHOB. BiusiHre Ha 3MOpHOHAEHOE
Pa3BHUTHUE PA3ITUYHBIX (PAKTOPOB OKPYIKAIOIICH CPEIbl.

Poct u pa3Butne xxuBoTHBIX. [TocTamOpronansHbI iepuo. [Ipsimoe u Henpsimoe pa3ButHe. Pa3Butne ¢ metamopdo3om y




0ECIO3BOHOYHBIX M TIO3BOHOYHBIX JKUBOTHBIX. buHollorHnueckoe 3Ha4YeHHE TMPSIMOTO W HEMPSIMOTO Pa3BUTHS, HX
pacrpocTpaHeHue B TMpupoje. THUIbl pocTa >KUBOTHBIX. DakTOphl PErysiliud pocTa XUBOTHBIX M denoBeka. Cramuu
NOCTAMOPHOHATILHOTO Pa3BUTHUS Y )KMBOTHBIX U uesioBeKa. [leproabl OHTOreHesa 4eaoBeKa.

PasmHoxkeHue u pazButue pacreHuid. ['ameroput u copodut. Meiio3 B )KU3HEHHOM LHKIE pacTeHuil. OOpa3oBaHue crop B
nponecce Meio3a. ['amerorene3 y pacreHuil. OIIOAOTBOPEHUE W PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. JIBoliHOE
OIJIOZIOTBOPEHHE y IBETKOBBIX pacTeHuil. OOpa3oBaHWEe M pa3BUTHE CEMEHH. MeXaHHW3MBl PETYJSIMH OHTOTEeHEe3a y

pacTeHUl U KUBOTHBIX

HCTOpI/ISI CTAHOBJICHUA W Pa3BUTUA I'CHCTUKHW KaK HAYKH. OCHOBHBIE T€HETUYECKHUE TTOHSITUS U CUMBOJILL. | OMOJIOTHYHbBIE

XpOMOCOMBI, AJUICIBbHBIC TCHBI, AJIBTCPHATUBHBLIC IIPU3HAKU, ,Z[OMHHaHTHBIfI n peHeCCHBHBIﬁ IpU3HaK, TOMO3UIOTa,

32 reTepo3uroTa, 4YHUCTas JHHUS, TUOpHUIbI, TeHOTHN, ¢eHoTun. OCHOBHBIE METOJbl TEHETHKH: THOPUIOJOTHYECKHH,
IUATOJOTHYECKUM, MOJIEKYJISIPHO-T€HETUYECKHIT
Monorubpuanoe ckpemubanue. [lepBorii 3akoH MeHenst — 3aKoH eAuHo00pa3us ruOpU0B IEpBOro nmokonenus. [IpaBumo
TOMUHUPOBaHUA. Bropoi 3akoH MeHaens — 3aKOH paclieTuieHus Mpu3HakoB. [{uTonornyeckne 0CHOBBI MOHOTHOPHIHOTO
ckpenruBanus. [ umore3a YMCTOTHI TaMeT.
AHnanu3upytoliee ckpemrBanue. [IpoMexxyTouHblil Xapaktep HaciefoBaHus. PaciierniieHue NPU3HAKOB MPU HEMOJIHOM
JOMUHHUPOBAHHH.
Jurubpuanoe ckpemuBanue. Tpetnii 3akoH MeHens — 3aK0OH He3aBUCHMOTO HACJIeI0BaHUs MPU3HAKOB. [luTomornueckue
33 OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS.

CueruienHoe HacnenoBaHue npusHakoB. Pa6otel T. Moprana. CueruieHHOe HaclieZJoBaHHE I€HOB, HApYyIICHHE CLEIUICHUS
MEXIy reHaMU. XpOMOCOMHAasi TEOPHsI HACIIEICTBEHHOCTH.

I'eneTrnka mosia. XpOMOCOMHBIA MEXaHM3M ONpPEAENICHUs Moja. AYyTOCOMBI M MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U
reTeporaMeTHbIN MoJl. ['eHeTnueckasi CTpyKTypa MojoBbIX XxpoMocoM. HacnenoBanue npru3HaKoB, CHEIIEHHBIX C TIOJIOM.
I'enotun kak wnenoctHas cucreMa. IlmedoTponus — MHOXKECTBEHHOE JACUCTBUE TI'eHAa. MHOMKECTBEHHBINM aJUICIIN3M.

BzaumopelicTBue HeallIeIbHBIX T€HOB. KOMHJ’ICMGHTapHOCTB. Onucras. HOHI/IMCpI/IH
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B3anmopnetictBue reHotuna W cpenbl npu  GopmupoBaHMd (eHoTumna. V3MeHYMBOCTH TpuU3HAaKOB. KadecTBeHHBIE U
KOJIMUECTBEHHbIE MTPU3HAKU. BUbl N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIIEACTBEHHASI.

Moau¢pukanmoHHas W3MEeHYUBOCTh. Ponb cpensl B (hOPMHUPOBAaHMM MOIU(PHKAIMOHHONW H3MeH4YMBOCTH. Hopma peakimu
npu3Haka. Bapuanmonsslii psn v BapuanonHast kpusast (B. Moranncen). CoiicTBa MOIM(PHUKAIIMOHHON H3MEHYMBOCTH.
['enoTunnyeckass M3MeHUMBOCTb. (CBOWCTBA TE€HOTHIIMYECKOM W3MEHYMBOCTH. BHABI T'€HOTUNHMYECKOM W3MEHYMBOCTH:
KOMOWHATHBHAS, My TAllHOHHASI.

KomOunHaTBHas 13MEHYMBOCTh. Meiio3 1 MoJIoBO# Mpolecc — OCHOBa KOMOMHATUBHON W3MEHYUBOCTH. Poiib KOMOMHATHBHOM
U3MEHYMBOCTHU B CO3/JAHUM T€HETUYECKOTO pa3HO00pasus B Mpezesax OJHOTO BUA.

MyTanroHHas ©3MEHUYNBOCTb. BUibl MyTanuii: FeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE U MHIYLIMPOBAHHBIC MYy TallUH.
SAnepuple M uuTOIUIA3Marhdyeckue MyTauuu. CoMaTHMuYecKHe U TOJIOBble MyTaluu. [IpMYMHBI BO3HUKHOBEHMS MYyTallWi.
MyTtareHsl U UX BIMSHUE HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOI'O IPOLECCa. 3aKOH IOMOJIOIMYECKUX PSAIOB B

HacCJICJICTBEHHON N3MEHUMBOCTH (HI/I BaBI/IJ'IOB). BHe;mepHa;I N3MCHYHNBOCTD U HACJICACTBCHHOCTD

3.5

Kapuorun denoBeka. MexxayHapoaHas INporpamMma HCCIIEIOBaHUS TE€HOMA 4YeJoBEKa. MeToabl M3yuYeHUs TE€HETHKU
YeloBeKa: TeHEeallOTUYeCKUi, ONM3HEIOBbIN, NUTOTEHETUYECKHH, MOMyISIMOHHO-CTATUCTHUYECKH, MOIEKYISIPHO-
reHeTnyeckuil. CoBpeMEeHHOE OIpe/ieNieHue TeHOTHIIA: TIOJITHOT€HOMHOE CEKBEHHPOBaHUE, TEHOTUITMPOBAHKE, B TOM YHUCIIE C
nomoinbto [11{P-ananu3a. HacnencrBennsie 3a00sieBaHus yenoBeka. ['eHHbIE M1 XpOMOCOMHBIE 00JIe3HH yenoBeka. bonesnu
C HaCHe,Z[CTBeHHOﬁ npeaApacnoIOKCHHOCTBIO. 3HaueHUE MGHHHHHCKOﬁ TCHCTUKMU B MNPCAOTBpAllICHUU U JICHCHUU

reHEeTHYECKHUX 3a00IeBaHM uesioBeka. CTBOIOBLIE KIETKU

3.6

JlomecTukaius U cenekiuys. 3apokIeHUe celeKMu 1 gqomectukaiuu. Yuenne H.M. BaBunoBa o 1ieHTpax IPOMCXOXKAEHUS U
MHOroo0pasusi KyJbTYypHbIX pacTeHHH. Poib cesieKiuu B CO3aHMM COPTOB pacTeHMH M MopoA *kHUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HacleACcTBeHHOW n3MeHunBocTH H.M. BaBuioBa, ero 3naueHue sl CEIEKIMOHHOM
paboTHL.

MeTtoapl ceneKIMOHHON paboThl. MCKyCCTBEHHBI OTOOp: MAacCOBBIM W MHIMBUAYAIbHBIA. OTanbl KOMOMHAITMOHHOU

ceneknuu. McneiTanue HpOHSBOI{HTGJ’ICﬁ M0 MOTOMCTBY. OT60p 10 TCHOTHUITY € IMOMOMIBIO OLNCHKH (I)GHOTI/IHB. IIOTOMCTBA U




oTOOp Mo TeHoTUITy ¢ momombio aHammsa J{THK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJeKIMOHHON paOoThl. PaguannoHHBIA 1 XUMHUYECKUH MyTareHe3 Kak MCTOYHUK
MyTaluid y KyJIbTYPHBIX (OpM OpraHu3MoB. Mcrmonap3oBaHHME T€HOMHOTO PEJAKTUPOBAHUS U METOJOB PEKOMOMHAHTHBIX
JHK nns nonydyeHust HCXOIHOTO MaTepuana Jijisl CENeKIUU.

[Tomyyenune nommruionioB. BHyTprBHIoBas rudpuam3anus. biu3kopoacTBeHHOE CKpelyBaHue, Wil HHOpuauHT. HepoacTeeHHOE
CKpellMBaHue, WK ayTOpuIuHr. ['erepo3uc u ero npuunHsl. Mcnonbs3oBanue rereposuca B cenekuuy. OTaanéHHas rTuopuiu3arysl.

[Ipeononenue Gecroust MeKBUIOBBIX THOPUAOB. JIOCTHKEHUSI CETEKIINH PACTCHUI U dKUBOTHBIX

3.7

OOBEKTHI, UCNOIB3yEMbIE B OMOTEXHOJIOTHH, — KIICTOYHBIE W TKAHEBBIC KYJIBTYpbl, MUKPOOPTAaHU3MBI, MX XapaKTEPHUCTHKA.
TpanuionHasi OMOTEXHOIOTHUS: XJIeOONeUeHnE, OTyYeHHE KUCIOMOJIOYHBIX POIYKTOB, BUHOAEIHE. MUKPOOUOIOTHIeCKUit
cuHTe3. OOBEKTHl MUKPOOHOJIOrHYecKuX TexHosnoruil. IlponsBoncTBo Oesika, aMHHOKUCIOT U BUTaMHUHOB. VcKyccTBeHHOE
OIUTOIOTBOPEHUE. PEKOHCTPYKIUS SMIEKIETOK U KJIOHUPOBAHKE KUBOTHBIX. METOI TpaHCIUTAHTALNU SAEP KIETOK.

XpoMocOMHass W TEHHas WHXeHepus. VICKyCCTBEHHBIN CHHTE3 IeHa M KOHCTpyupoBaHue pekoMmOuHaHTHbIX JIHK.
JlocTukeHHs U TEePCIEKTUBBl XPOMOCOMHOM W TE€HHOW WHXEHepuu. MeaunuHckue OuorexHonoruu. lcmonb3oBaHue

CTBOJIOBBIX KJICTOK

Cucrtema u MHOTOOOpasre OpraHMuecKoro Mupa

4.1

Buonornueckoe pasHooOpasue opranuzmMoB. CoBpeMeHHasi CHCTeMa OpraHudeckoro mupa. IIpuHIumnsl kiaccuduxanuu
opranu3mMoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHMS M KU3HEIEATEIbHOCTH OJHOKJIETOYHBIX OpraHW3MOB. bakrepuu, apxeu, OJHOKJIETOUHbIE IPUOBHI,
OJIHOKJIETOYHbIE BOJIOPOCIIH, Apyrue NpoTUCThl. KojoHManmbHbIE OpraHu3Mbl. JIBH)KEHHE OJIHOKJIETOYHBIX OPraHU3MOB:
amMEOOMIHOE, JKTYTHKOBOE, PECHMYHOE. 3alluTa y OJHOKJIETOYHBIX OPraHu3MoB. Pa3znpaXxMMOCTh y OIHOKJIETOUHBIX

OpTaHHUu3MOB. Takcucsl

4.2

MHoOrokjieTouHble pacTeHus. B3anmMocCBA3b 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMbI OPraHOB
MHOTOKJIETOYHOTO oOpranu3Ma. OpraHu3m Kak eauHoe 1enoe. TkaHu pacTeHuid. Tumel pacTUTENbHBIX TKaHEU:

oOpa3oBaTenibHas, IOKPOBHAas, MPOBOAAIIAs, OCHOBHas, MexaHuueckas. OcoOEHHOCTHM CTpOeHHUs, QYHKIUH U




pacnoJioKEHUs TKaHE B OpraHax pacTeHUH

4.3

BereratuBHbIE U reHepaTHBHbIE OpraHbl pacTeHU. DyHKIMM opraHoB U cucteM opra”oB. Kapkac pacrenuil. J[BumkeHune
MHOTOKJIETOYHBIX PAaCTEHUH: Tpomm3Mbl M HAacTUW. [lormomeHue BOABI, YIIEKHACIOrO Ta3a M MUHEPAIBHBIX BEILECTB
pactenusimu. [lpixanune pacrenmid. Juddysns ra3oB yepe3 MOBEpXHOCTh KIETKU. TpaHCIOPTHBIE CHUCTEMBI pPACTEHHIL.
Beinenenue y pacteHuil. 3amura y MHOTOKJIETOUHBIX pacTeHui. KyTukyna. CpencTBa macCUBHOM M XMMHUYECKOMN 3alllUTHI.
dutoHIINAEL.

PaznpaxxuMocTs M peryisinus y OopraHu3MoB. PasapaXMMoCTb M peryisiius y MHOTOKJIETOYHBIX pacTeHui. Poctosble

B€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKJIETOUHBIE KUBOTHBIE. B3aMMOCBA3b YacTell MHOTOKJIETOYHOTO OpraHM3Ma. TKaHM, OPraHbl M CHCTEMBI OPTraHOB
MHOTOKJIETOYHOT0 oprann3ma. OpranusM Kak efauHoe 1enoe. ['omeocras. TkaHU )KUBOTHBIX U Y€JIOBEKa. THUIBI )KMBOTHBIX
TKaHEH: SMUTeNnuanbHasi, COCIUHHUTENbHAs, MbIIeYHas, HepBHas. OCOOEHHOCTH CTpOCHMSA, (YHKIMHA U PACIION0KEHUS

TKaHEH B OopraHax KMBOTHBIX W YCJIOBCKaA

4.6

Opranbl U CHUCTEMBbl OPraHOB KUBOTHBIX. DYHKIHMHU OpPraHoB U cucTeM opraHoB. Omopa Tena opranu3MoB. CKeeThl
OJIHOKJIETOYHBIX M1 MHOTOKJIETOUHBIX )KUBOTHBIX. Hapy>kHblil 1 BHyTpeHHUH ckeneT. CTpOCHHE U TUIIBI COEIMHEHHS KOCTEH.
JIBM>KeHHEe MHOTOKJIETOYHBIX >KMBOTHBIX. [InTaHne kxMBOTHBIX. [IuTaHMe MO3BOHOYHBIX KMBOTHBIX. /[pIXaHHE KMBOTHBIX.
Kosxxnoe apixanue. XKabepHoe u 1€rouHoe ApIxaHue.

JpixaHue TO03BOHOYHBIX IKUBOTHBIX. OBOJIOLMOHHOE YCIOXHEHUE CTPOCHUS JIETKUX T[MO3BOHOYHBIX >KHUBOTHBIX.
JpixarenpHasg cucTteMa 4yenoBeKa. MexaHu3M BEHTWISALMM JETKUX y NTULl U MIICKONMUTAIOUIMX. TpaHCHOPT BEIIECTB y
OpraHu3MoB. TpaHCHOPT BelIECTB y KUBOTHBIX. KpoBeHOCHAs cucteMa U €€ opranbl. KpoBeHOCHas cucteMa MO3BOHOYHBIX
KUBOTHBIX. Kpyru kpoBooOpareHusi. DBOJIONHOHHBIE YCIOXHEHUS CTPOCHUS KPOBEHOCHON CHCTEMBI TMO3BOHOYHBIX
JKUBOTHBIX. Brijienenue y opranu3smoB. Brigenenne y xuBOTHBIX. CokparurenbHble Bakyoinn. Opransl BoiaenaeHus. CBs3b
MOJIOCTU Tella C KPOBEHOCHOW M BBIACIUTENBHOW cHUCTEMaMu. BbleneHue y MO3BOHOYHBIX J>KMBOTHBIX. 3alllUTa Y
MHOT'OKJIETOYHBIX KMBOTHBIX. | [OKpOBBI M X IPOU3BOIHBIE.

PaznpaxumMocTs U perynsinusa y opraHu3MoB. Pa3ipakMMOCTh y OJHOKIETOYHBIX OpraHnu3MoB. Takcucel. PazapaxumMocTts u




peryssnus y MHOTOKJIETOYHBIX PaCTeHHN. POCTOBBIE BElleCTBA U UX 3HAYCHHUE.

HepBHas cucrema u pedrexTopHas peryisiuss y MHOIOKJIETOYHBIX >KMBOTHBIX. HepBHas cuctema u €€ OTHENBI.
OBOJIIOIMOHHOE YCIOXHEHUE CTPOEHUS HEPBHOM CUCTEMBI Y KUBOTHBIX.

Pa3zpaboTka anroputmMoB M mporpamm Uit 3((eKkTHBHOM (QYyHKIMOHANBHOM aHHOTAMM TE€HOMOB, TPAHCKPUIITOMOB,

POTEOMOB, METa00JIOMOB MUKPOOPTaHU3MOB, PACTEHUM, )KUBOTHBIX M Y€JIOBEKa

OpFaHI/I3M YCJIOBCKA U €10 3J0POBbLC

5.1

Oprasbl U cUCTEMBbl OpraHoB uenoBeka. OTaesbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Pediexc m peduekropHas
nyra. besycinoBHble U ycnoBHbIe pediekchl. ['yMopanbHas peryisiius M SHAOKPHHHAS CHCTEMa YKUBOTHBIX U YEJIOBEKA.
JKene3sl SHIOKPUHHOM CHCTEMBI U MX IOPMOHBI. [[elicTBHE TOPMOHOB. B3aMMOCBSI3b HEPBHOW M SHIOKPUHHOM CHUCTEM.

l'unoranamo-runoduzapuas cucrema. Pednexc u pednexropnas nyra. besycioBHble 1 ycIoBHbIE pedIeKCh

5.2

3amuTa opraHusMa ot 6osezHeld. MiMmyHHas cuctema yenoBeka. KineTouHblii M ryMoOpasibHbIII UMMYHUTET. Bpoxn€éHHbIH,
npuoOpeTéHHbIi cnenuduyecknii MMMyHHTET. Teopus KiIoHanbHO-ceneKTuBHOro nMmynureta (I1.9pnux, @.M.bepner,
C.Tonerasa). BocnanurtenbHble OTBETHI OpPraHuM3MOB. Pojb BpOXIEHHOIO HMMYHUTETa B Pa3BUTUU CHUCTEMHBIX

3a0oJ1eBaHMil
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KpoBenocHas cucrema u e€ opransl. Cepjle, KpoBEHOCHBIE cOCY /bl U KpoBb. Kpyru kpoBooOpamienus. Pabota cepaua u eé

peryssus

54

Hpixanue yenoBeka. [uddys3us ra3oB uyepe3 MOBEPXHOCTh KIETKH. [lpIxaTenbHas cucremMa uyesoBeka. JlpIxarenbHas

IMOBCPXHOCTh. PerJ'ISII_II/IH AbIXaHU. Z[LIX&TGJIBHBIe 00BEMBI

5.5

HI/IH_[eBapI/ITeJIBHaSI CHUCTCMAa YCJIOBCKaA. OT,Z[GJIBI MUIICBAPUTCIBHOT'O TpaKTa. HI/II_L[eBapI/ITeJIBHBIe KCJIC3hbI.

BHYTpI/IHOHOCTHOG " BHYTPHUKIICTOUYHOC MUIICBAPCHNUC

5.6

[TokpoBsl u ux npousBoanbie. Opranbl BeigeneHus. Ilouku. CtpoeHune u ¢(yHKIMOHHpOBaHUE HedpoHa. DunbTparms,

CCKpeHus u 06paTHOC BCaChIBAHHUEC KaK MCXaHHU3MbI pa6OTLI OpTraHOB BBIACJICHUA. 06p330BaHI/IC MOYH Yy YCJIOBCKaA

5.7

I[BI/I)KGHI/IC YyeJIoOBeKa: MbIlIeuHas cucteMa. CKeJIeTHBIC MBbBIIINBI 1 UX pa60Ta. CTpOCHI/Ie M TUIIBI COCAUHEHUS KOCTEH




Teopus sBomoIMK. PazBuTHe Ku3HU HA 3eMIie

OpomounonHast teopust Y. JlapBuHa. [Ipeanochuiku BO3HMKHOBEHUS AapBUHU3MA. JKWM3Hb M Hay4yHasd ACSATEIbHOCTH Y.

HapBuHa.

6.1 JIBroky1ue cuiibl 3BoIoLMK BUIOB 110 Y. /lapBHHY (BbICOKasi MHTEHCUBHOCTh Pa3MHO>KEHUSI OPTaHNU3MOB, HACJIE€ICTBEHHAs

' U3MEHYMBOCTb, O0OpPH0A 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).

Odopmiienne cunretnueckoi Teopun 3Bomonuu (CTI). HelrpansHast Teopus sBomonuu. CoBpeMeHHas 3BOJIIOLMOHHAS
OwoJsorus. 3HaYeHHE BOJIONUOHHON TEOPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MHpa
[Tommynsimust kak ajeMeHTapHas enuHuina 3BoJiourud. CoBpeMEHHbIE METOJIbl OLIEHKM T€HEeTHYEeCKOro pazHooOpasusi u
CTPYKTypbl momyiauuid. l3MeHeHue reHopoHIa NOMyJNALMH KaK 3JIEMEHTAPHOE SBOJIIOIMOHHOE SIBJIEHHE. 3aKOH
reHeTuueckoro paBHoBecus Jlx. Xapau, B. BaitnOepra.
DnemeHTapHbIe (AKTOPHI (IBMKYIIHE CHIIBI) HBOMONMHA. MyTalmoHHbIH mporecc. KomOnHatuBHast n3MeHYUBOCTh. J[peiid
TeHOB — CiyyaiiHble HEHaIpaBJICHHbIE M3MEHEHHUs YacTOT ajieneid B momyssuusx. Dddext ocHoBarens. Murpauuu.
Wzomsanus monmymsiwmii: reorpaduyeckast (pocTpaHCTBEHHAs ), Onoorndeckas (penpoyKTHBHAS).
EcrecTBennblii oTOOp — HampaBisitouii  (akrop sBomonuu. DopMBI  €CTECTBEHHOrO OTOOpa:  JBHMKYLIMIA,
CTaOUIU3UPYIOLINH, pa3phIBatOIMiA (AM3pyNTUBHBIN). [To10BO# 0TOOP.

6.2 [Ipucnoco0IeHHOCTh OPTraHU3MOB KaK pe3yJbTaT MHUKPOIBOIIONNUHA. BO3HUKHOBEHHE MPUCIIOCOOJICHUNH Y OpraHU3MOB.

Apomopdo3sl n uamoamantanuu. [Ipumepsl mpucnocoOneHnit y opranu3mMoB. OTHOCHTENBHOCTH MPHUCIIOCOOICHHOCTH
OpPTraHU3MOB.

Bup, ero xputepum u cTpykrypa. BumooOpazoBaHue Kak pe3ysbTaT MHKpPOIBOJIONMHU. M30omamus — KiIroueBod (akTop
BunooOpazoBanms. I[lytm wu cmocoObl  BuIoOOpa3zoBaHMs: ayutonaTpuueckoe (reorpaduyeckoe), CHMMIATPUUECKOoe
(3KOJIOTNYECKOE), «KMTHOBEHHOEY (MOJTUILIONAN3AIMS, THOpuan3anus). JJINTeIbHOCTh 3BOIIOLMOHHBIX ITPOLIECCOB.
Mexanu3mbl OPMHUPOBAHUS OMOJIIOTUYECKOTO pa3HO0Opa3usl.

Ponb sBoNrOnIMOHHON OMONOTMU B pa3pabOTKe HAayYHBIX METOJOB COXpaHEHHsS OMopa3zHOoOpasus. MHKpPOIBOIIONHS H

KODBOJTIOIUSA MMAPA3UTOB M MX X035€B. MeXaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHUKAM U CIOCOOBI OOPHLOBI ¢




Heu

6.3

MeToapl HM3y4YeHHsT MaKpo3BONIONMHU. [lajeoHTONOTMYEeCKHEe METOAbl M3y4eHus sBomonuu. [lepexonHeie (GopMbl U
(GuIIOreHETUYECKHE PSII OPTaHU3MOB.

buoreorpadudeckue Metonsl u3ydeHus dBoionuu. CpaBHeHue Guopel W (ayHBI MAaTEpPUKOB H  OCTPOBOB.
buoreorpaduueckue obnactu 3eminu. BUabl-0HIEMUKH U PETUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METOJAbl H3Y4YEeHHs] HBONIONMU. | eHeTHUecKue MeEXaHU3MBbI
HBOJTIOIUH OHTOT'CHE3a M MOSBIICHUS YBOJIOIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIE ¥ aHAJIOTHYHBIE OpTraHbl. PyauMeHTapHbIe
OpraHbl U aTaBU3MBI. MOJ'IGKy.]'I?[pHO-FCHCTI/ILIGCKI/IG, OMOXMMHYECKHE M MaTEMaTUYECKUE MCTOABI M3YUCHHUA SBOJIIOLMH.
T'oMo0ru4uHbIC I'eHEl. COBpeMeHHBIC MCTOJbI IOCTPOCHUSA @HHOFGHGTH‘IGCKI/IX JACPCBLCB.

XPOMOCOMHBIC MyTAIlUU M YBOJIIOIUSI TCHOMOB.

OO6mme 3akoOHOMEpHOCTH (TMpaBmiia) sBodonnu. HeoOpatumocTh sBostonnu. AnantuBHas paauarus. HepaBHOMEpHOCTH

TCMIIOB 3BOJIOIINHU

6.4

Hay4Hble THIOTE3bl MPOUCXOXKICHUS >KU3HU Ha 3emiie. AOWOoreHe3 W TaHcrepMus. JloHaydHbIE NPEACTaBICHUS O
3apOKJIECHUM KU3HU (KpealunoHM3M). ['MroTes3a MOCTOSHHOTO CaMO3apOoXACHUS KU3HU U €€ omnpoBepkeHue omnbitamu .
Penu, JI. Cnannannanmy, JI. [Tactrepa. [IporcxoxaeHue sKu3Hu U acTpoOUOIOTHSL.

OcHOBHBIE D3Tambl HEOpraHWYecKoW HsBomouWHU. [lmaHeTapHas (reolorHyecKkas) SBONIONUS. XHUMHUYECKas HBOIIOLHA.
AOUWOTEeHHBIN CHHTE3 OpraHnYecKuX BemecTB u3 Heoprannueckux. Omnsir C. Mumiepa u I'. FOpu. O6pa3oBanue moammMepoB
n3 moHomepoB. KoanepBatnas runote3a A.M. Omapuna, runore3a nepBudyHoro OyipoHa J[k. XosjuelHa, reHeTHYeCKas
runote3a . Mémnepa. Pubosumsl (T. Yek) m rumoreza «mvupa PHK» V. T'mnbepra. ®opmupoBanue memOpaH u
BO3HMKHOBEHHUE MMPOTOKIIETKH.

Ucrtopus 3emnn u MeTo bl €€ n3ydyeHus. Mickomaemble OpraHMueckue ocTaTku. I'eoxpoHonorus u €€ Metoasl. OTHOCUTEbHAS
1 a0COIOTHAs TeoXpoHoJorus. ['eoXpoHomornueckas 1mKasa: 30Hbl, Spbl, HEPUO/IbI, STTOXH.

HavanbHble »Tambl opraHudeckoil 3Boiionuu. [losSBICHHE W SBONIONHS TEPBBIX KIETOK. DBOJIONUS METa0OoIU3MaA.

Bo3nuknoBeHue IIEPBBIX 3KOCHUCTCM. COBpeMeHHHe MI/IKPOGHLIC OMOIITIEHKH KaK aHajJor IEPBLIX Ha 3emie COO6H.[GCTB.




Crpomatonutsl. [IpokaproThl U 3yKapHOTHI.

[TpoucxoxaeHue s3ykapuoT (CuMOUOTreHe3). DBOIIOIMOHHOE MPOUCXOKIECHNUE BUPYCOB. [IponcxosxieHne MHOTOKIIETOUHBIX
Oopranu3mMoB. Bo3HUKHOBEHHE OCHOBHBIX TPy MHOTOKJIETOUHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl HBOMIONMU BBHICHIMX pacTeHud. OcHOBHBIE apomMopo3bl pacTeHuid. Bwixon pacTeHuii Ha cymry.
[TosiBeHUE CIOPOBBIX pACTEHUN U 3aBOeBaHME UMM CyIlii. CeMeHHbIe pacTeHus. [IpoucxoxaeHne BETKOBBIX paCTCHUH.
OcCHOBHBIEC 3Tamnbl BOJIONWU KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(o3bl KHBOTHBIX. Benjackas ¢ayna. KemOpuiickuit
B3pbIB — IMOSIBJICHUE COBPEMEHHBIX THMNOB. llepBhie XOpmoBbie *KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLUS MO3BOHOYHBIX.
[Ipoucxoxaenne ampudbuii n pentunuii. I[lpoucxoxnaeHrne MIeKONUTAOMMX U NTUll. [IpuHIUN KiItoueBOoro apoMmopdosa.
OcBoeHne 6€CIO3BOHOYHBIMU U TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue >xu3Hu Ha 3emiie MO 3paM W TMEPUOAAM: apXei, MPOTEPO30M, Mane030l, Me3030i, KalHo30H. OOIas
XapakTepUCTUKAa KJIMMaTa M TeoJIoTMueckux rmporeccoB. [losiBieHue #  pacuBeT XapaKTepHBIX OPraHU3MOB.
VYrneobpa3zoBaHue: €ro yCIOBUS U BIMSIHUE HA Ta30BbIN cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUSI — OKOJOTMYECKHE KPHU3HUCHl Mpouwioro. IIpuumHBI M CIIEICTBHS MAacCOBBIX BBIMUPAHMIA.

CoBpeMeHHbIN IKOJIOTUYECKUIN KPU3UC, ETO 0COOEHHOCTH

6.5

Pa3nenbr u 3amaun anTpornonoruu. Meroasl anTpononorud. CTaHOBIEHUE NPEACTABICHUM O MPOUCXOXKICHUU YEJIOBEKA.
CoBpeMeHHbIE HAYyYHbIE TEOPHH.

CxoncTBOo uenoBeka € KUBOTHBIMH. CHCTEMaTHYECKOE IIOJIOKEHHE 4enoBeKa. CBUIETENBCTBA CXOACTBA YEJIOBEKA C
KUBOTHBIMHU: CpaBHHUTEIbHO-MOp(donornueckue, 3MOpUoOIOTHYecKue, (PU3NOIOro-OMOXUMUYECKHE, TOBEICHUECKHUE.
OTanums yesnoBeka OT )KUBOTHBIX. [IpAMOX0kAEHNE N KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra
Y BTOPOW CUTHAJIbHOW CHCTEMBI.

JIBuokytue cuiibl ((pakTophbl) aHTPOIIOTeHE3a: OHOIOrHYecKre, conuanbabie. COOTHOIICHHE OMOIOTHYECKUX U COIMATbHBIX
(dakTOpOB B aHTPOTIOTCHE3E.

OCHOBHBIE CTAIMM AHTPOIOTeHE3a. ABCTPAIONUTEKH — ABYHOTHE MPENKH Jt0Aeil. YeIoBeK yMenblid, IEPBbIE H3TOTOBJICHUS

opyauii Tpyaa. YenoBek MpSMOXOASIINNA W MEPBBIA BBIXOJ JIFOACH 3a mpenenbl Adpuku. YenoBek rernebOeprckuii —




o0mui TPeNnoK HEeaHJIEPTAIbCKOTO YEJOBEKa W YeJOBEKa pa3yMHOTo. UYenoBek HeaHACPTAIbCKHM KaK BHUI JIIOJCH
XOJIOAHOTO KiuMaTa. YenoBeK pasyMHBIA COBPEMEHHOTO THIA, JIECHUCOBCKHI YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a
npeaenamu AQpHukH.

DBOJIOIUS COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIM OTOOp B MOMyJSIIMSIX YeldoBeka. MYyTallMOHHBIN Mpolecc u
nosmmMopusM. [lomynsimonHbie BOJHBI, Ipeiid reHoB, MuUrpanus U «3h(EKT 0OCHOBATENs» B MOMYJISIHUIX COBPEMEHHOTO
YeJIoBeKa.

Uenoseueckue pacbl. Ilonstue o pace. bonbmme pacel: eBpomneouaHas (€Bpasuiickas), aBCTpalO-HErpOUIHAs
(’xBaTOpHAaNbHAs ), MOHTOJOUIHAS (a3UaTCKO-aMepUKaHCKasi). Bpems u myTu pacceneHus yenoBeka mo ruianere. EauHcTBO
YyeloBeueckux pac. HayuHas HecocTOsATEnbHOCTh pacu3Ma. [IpucrmocoOJeHHOCTh YeNIOoBeKa K Pa3HBIM  YCIOBUSAM

OKpYy>Karolel cpenpl. BiusHue reorpaduueckoii cpens! u apeiida reHoB Ha MOP(OIOTHIO U (PU3NOTIOTHIO YETOBEKa

7 DKOCHUCTEMBI U IIPUCYIIIHE UM 3aKOHOMEPHOCTH
Paznens! u 3agaun sxosorun. CBA3b KOJIOTUU C IPYTUMHU HAyKaMHU.

7.1 Mertons! sxonorun. IloneBpie HabMIOACHNS. DKCIIEPUMEHTHI B AKOJIOTHH: TPUPOAHBIE U 1abopaTopHbie. MonenupoBaHue B
HKOJIOTHUH. MOHUTOPUHT OKPYKAIOLIEH Cpelibl: JTOKaIbHbIM, PETHOHAIBHBINA U TI100aIbHBIN
Okonorndyeckrne (HakTOpel U 3aKOHOMEPHOCTH WX AeiicTBus. Kitaccudukamms skomorudeckux (pakTopoB: abMOTHYECKHE,
OouoTnueckue, aHTpornoreHHsle. O0mue 3aKOHOMEPHOCTH JCUCTBUS dKonorndeckux ¢axtopos. IlpaBuno munumyma (K.
HInpenrens, FO. JIn6ux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPIaHU3MBI.
Abuotndeckue Qakroppl. CBeT Kak dSKojoruueckwii ¢aktop. JleiicTBHE pa3HBIX YYaCTKOB COJIHEUHOTO CIIEKTpa Ha

79 OpraHM3Mbl. OKOJIOTMYECKHE TpYMNbl PAaCTEHUM W JKMBOTHBIX IO OTHOIIEHWIO K cBeTy. CurHaibHas pojb CBETa.

DoTONEPUOAU3M.

Temnepatypa kak skonorudeckuid ¢akrop. JleiictBue Temmneparypbl Ha opraHu3Mbl. [[oMKUIOTEpMHBIE U TOMOMOTEPMHBIE
OpPraHU3MBbl. DOBPUTEPMHBIE U CTEHOTEPMHBIE OPIaAHU3MBI.

BrnaxkHocTh Kkak skonorndeckuil ¢axrop. [Ipucnocobnenus pacteHuil Kk moajep:kaHuio BogHoro Oananca. Knmaccugukanus

paCTCHI/Iﬁ 10 OTHOIICHHIO K BOJIE. HpI/ICHOC06JICHI/IH JKUBOTHBIX K UIBMCHCHUIO BOJJHOT'O pCKUMaA.




Cpenpl  oOuTaHMsl ~ OpraHM3MOB:  BOJHAs,  HA3€MHO-BO3AYyIIHAas, IOYBEHHas, I[JIyOMHHas  IOJIOYBEHHas,
BHyTpuopranuzMeHHas. Ou3nko-xumMuueckre ocoOEHHOCTU cpell oOuTaHusl opraHu3MoB. Ilpucrnoco6nenns opraHu3MoB K
YKU3HU B Pa3HbIX CpEAaAX.

buonornueckue purmbl. BHemnume u BHyTpeHHue putMbl. CyTOuHBIE W ToOJUuYHbBle PHUTMBL. IlpucnocoOneHHOCTh
OpPraHU3MOB K CE30HHBIM U3MEHEHHSM YCIOBHH KU3HU.

XKuznennrsie Gpopmbl oprann3MoB. [lonsTHe o xu3HeHHOH (opme. JKu3HeHHBIE (POPMBI pacTeHUN: NepeBbs, KyCTapHHUKH,
KyCTapHUYKH, MHOTOJICTHHE TpaBbl, OJHOJETHHE TpaBbl. JKHW3HEHHBbIE (DOPMBI JKUBOTHBIX: THJIPOOMOHTHI, T€OOMOHTHI,
a3poO0uOHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HH.

buotnyeckue ¢akropel. Buabl OMOTHYECKHX B3aMMOAEHUCTBUI: KOHKYpPEHIMS, XUIIHMUYECTBO, CUMOMO3 M €ro (opMsl.
[Mapasutusm, Koomepamusi, MyTyalu3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxieOHHuYecTBO). Herpoduueckue
B3aUMOJIeiicTBUSA (TOnMYEcKue, popuueckue, hadpudeckne). 3HaueHHE OMOTHUECKUX B3aMMOACHCTBHM I CyIIECTBOBAHUS

OpTraHnu3MOB B Cpeac o0uTaHuA. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

DKOJOTUYECKHE XapPAKTEPUCTUKU MOMmyJsiuu. [lonmynsnus kak Owonorudeckas cucreMa. Pollb HEOIHOPOJIHOCTH CPEIbl,
duznyeckux 6apbepoB M OCOOEHHOCTEH OMONIOrHM BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPbI MOMYJISIIUH.
OCHOBHBIE TIOKa3aTEIU MOMYJISIIUN: YACIECHHOCTbD, INIOTHOCTh, BO3PACTHASA U IOJIOBasA CTPYKTYpa, POKIAEMOCTh, IPUPOCT,
TEMII POCTa, CMEPTHOCTh, MUTPAIIUS.

DKoJyioruueckasl CTpykrypa nomyisiuud. OUeHKa YHUCIEHHOCTH MNOMyiasuuu. JlMHaMuka Monmyisuuu U €€ peryJssuus.
buotnueckuii noreHman nonyiasuuu. MoaenupoBanue JUHAMUKHU nomyisiuud. KpuBble pocTa YMCIEHHOCTU MOMYJISIIUH.
KpuBbie BeDKHMBaHUS. Perynsmus 4uCICHHOCTH MOMYJISIIUN: poJib (JaKTOPOB, 3aBUCSIIMX M HE 3aBUCAIIUX OT TUIOTHOCTH.
DKOJIOTHYECKHE cTpaTeruu BUA0B (r- u K-ctparerun).

[lonartue 00 »sKkosormueckoil Hume Buaa. MectooOuTaHue. MHoOromepHast Mozenb SKojoruueckor wHumm Jx.M.
XarunHcoHa. Pazmepsl sxonorndeckoit Humu. [loTeHnumanbHas u peajin3oBaHHAs HULIH.

Bun kak cucrema nonyssinuid. Apeansl BUAOB. Buabl M WX JKM3HEHHBIE CTpAaTeTHMH. 3aKOHOMEPHOCTH TMOBEACHUS U

MI/Il"paHI/II\/JI JKUBOTHBIX. brojiornueckrne nHBa3nu JYXXCPOAHBIX BUI0OB
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CoobmecTBa opranu3moB. buorieHo3 u ero cTpykrypa. CBsS3M MEXKIy OpraHM3MaMd B OHOIICHO3€. DKOCHUCTEMA Kak
otkpbiTast cuctema (A./x. Tencnu). dyHKUMOHATBHBIE OJOKHM OPraHU3MOB B 3KOCHUCTEME: MPOAYLIEHTBI, KOHCYMEHTHI,
penyuentel. Tpodudeckue ypoBHH. Tpoduueckue nenu u cetn. AOuoruyeckue OJIOKM dKocucTeM. [louBBI W Wbl B
sKkocucTemax. KpyroBopor BemiecTB v MOTOK SHEPTUHU B IKOCHUCTEME.

OcHoBHbIE TIOKa3aTeNn YKOcHcTeMbl. broMacca 1 npoayKuus. DKOJI0rH4ecKre MUpaMH/Ibl YUCes, OMOMAcChl U JHEPTHH.
Harmpasiennbie 3aKkOHOMEpPHBIE CMEHBI COOOINECTB — CyKIecCHUH. [lepBUYHBIE M BTOPUYHBIE CYKIECCUM U WX MPUYUHBIL
AHTpOIIOreHHbIE BO3JICHCTBUS Ha cyKueccuu. KnmumakcHoe coobmectBo. bruopazHooOpasue 1 mosHOTa KpyroBopoTa BELIECTB
— OCHOBa YCTOWYMBOCTH COOOILIECTB.

[IpupoaHbie  3KOCHUCTEMBI.  AHTPONOT€HHBIE  JKOCUCTEMBL.  Arposkocucrema. ArporeHo3. Paznuuusa  mMexnay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCHCTEMAMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢uopa u ¢ayna. CuHaHTponHM3aMs rOpoACKoi
daynbl. bruonornyeckoe M X034iCTBEHHOE 3HAYCHHE arpodKOCHUCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJIECTBUI OPraHU3MOB B 3KOCHCTEMaX.

[lepeHoc sHEprumM U BEIIECTB MEXAY CMEXHBIMU IKOCHCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISLUN U 3KOCUCTEM B

YCII0OBUAX €CTCCTBCHHBIX U AHTPOIIOI'CHHBIX BO3I[€I>’ICTBHI>'I
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buocdepa — obmierianeTapaas 00071049Kka 3eMITH, TIe CYIIESCTBYET WU CYIIECTBOBaJIA *ku3Hb. YueHnue B.W. BepHaackoro o
o6uocdepe. O6snactu 6nocheps! u e€ cocran. JKuBoe BeniecTBo Onocheps 1 ero GyHKINH.

3aKkOHOMEPHOCTH cymiecTBoBaHus Ouochepsl. OcobeHHOCTH OHMOC(ephl Kak TI00aTbHONW IKOCHUCTeMBI. J[MHaMudeckoe
paBHOBecHe B Onocdepe. KpyroBopoTsl BemecTB 1 OMOreoXuMHIECKUe MUKIIBI (YTaepoa, a30Ta). PUTMUYHOCTE sSIBIICHUI B
ounocdepe.

3onanpHOCTh Ouocheprl. [lonstue o Ouome. OcHOBHbIE OMOMBI CYyIIM: TYHJpPA, XBOWHBIE Jeca, CMEIIAHHBIC U
IIMPOKOJIUCTBEHHBIC JIeca, CTENH, CaBaHHBI, IyCTBHIHH, TPOIHMYECKHE Jieca, BBICOKOTOPhs. KiMMaT, pacTUTENbHBIA W
KUBOTHBIA MHP OMOMOB CYIIIH.

CrpykTypa 1 (yHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIHANA 1 OMOCHEPHBIX (YHKIUI
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DKOJIOTHYECKUE KPU3HUCH M MX NMPUYHHBL. Bo3nelicTBre uenoBeka Ha Onocdepy. 3arpsisHeHHe BO3AYITHOW cpeabl. OxpaHa
BO3/lyXa. 3arpsi3HeHHe BOJHOM cpeapl. OxpaHa BOAHBIX pecypcoB. Paspymienue moussl. OXpaHa MOYBEHHBIX PECYpPCOB.
HN3meHenune knumara.

AHTPONIOT€HHOE BO3/IEUCTBUE HA PACTUTENBHBIM U )KUBOTHBIA MHUp. OXpaHa paCTUTENIBHOTO U )KUBOTHOTO Mupa. OCHOBHBIE
MPUHITUIIEI OXpaHbl Ipuposl. KpacHsie kaurn. Ocobo oxpansembie npupoanbie Tepputopun (OOIIT). boranndeckue caapi
Y 300JIOTHYECKHUE TTApKHU.

OcHOBHEBIE NPUHIUIIBI yCTOfI‘IPIBOI‘O PasBUTHUA YCIOBCUHCCTBA W IHPUPOIBI. PaI_II/IOHaJIBHOG OpupoaOIIOJIb30BAHUC U

COXPAHCHUC OHOJIOTHYECKOI0 pa3Hoo6pa3I/151 3emin




YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEGEHBIE MATEPUAJIBI U1 YUEHUKA

[Taceunuk B.B., Kamenckuii A.A. buonorus, 10-11 kimacc/ OO0 «/JPODA»; AO
«M3narenscTBolIpocBemienuey;

METOJUYECKHNE MATEPUAJIbI IJIAA YUUTEJLA

[Taceunuk B.B. buonorus. [Ipumepubie paboune nporpammel. [IpenMernast TuHus
yuebHukoB B. B. [laceunuka 10-11 knaccsl : yue6.mocobue st

obmeobpasoBar. opranuzanuii / B.B. [laceunnk— M. :Ilpocsemenue, 2020. — 95 c. : ni.

buonorus. Meroandeckue pexkomenaanuu. [Ipumepnsie padoune nporpammsl 10-11 kimaccst
: yueb.mocobme st 001meodpa3oBat. opranusanuii / B. B.

[Taceunuk— M. : IIpocBemenue, 2017. — 162 c. : ni.
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