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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpenmera «buosjorus» u
OCHOBHBIX MOJIOKEHUI (penepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHS u3ydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuyHble TmpenMeTs». CormacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
y4eOHbIe MPEeIMEThl, U3yd4aeMble Ha yTIyOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BaHbl OOECIECYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CpPEIHUM
o01MM, cpeHUM NpodhecCUOHATBHBIM U BRICIIUM oOpa3zoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydaroumMxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTH HAyYHOI'O 3HAHMS, CBSA3aHHOTO C OMOJIOTHUEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buosorus" naér npeacraBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buomnorus» Ha yriayOnéHHOM
YpOBHE, OIpeneNseT 00s3aTeabHoe (MHBapUAHTHOE) NMPEAMETHOE COEpKAaHUE, ETO
CTPYKTYpUpPOBAaHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHYeT MOCIEA0BATEIbHOCTh H3YUYEHHs YYEOHOro marepuana ¢ y4EToM
MEXKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU Y4eOHOro Ipoiiecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwarmuxcsi. B mnporpamme mno Ouosioruu
peanu30BaH MNPUHLMI MPEEMCTBEHHOCTH C HW3y4eHUEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyiaromaps 4YeMy  IPOCMATpPUBACTCS
HAIMpPaBJICHHOCTh HA  MOCJIEAYIOIIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUN O 370pOBOM 00Opasze >XKHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromel mnpupoaHou cpeae. B
nporpaMme Mo OMOJIOTMM TaKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mnpeaMera
«buonorusiy B peanuszamuu  TpeboBanuii PI'OC COO Kk mIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OO0ydeHUsS U B
GbOpMHpOBaHUNM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydarolmuxcss MO OCBOCHHMIO COAEpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeAHEro 00IIero 00pa3zoBaHusl.



VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEero odmiero oopasoBaHUs
3aBepiIaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paciiMpeHre U yriayOsjeHue 3HaHWM OOyYaromIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHH, IMOPHOJIOTUHA U OWOJIOTUM Pa3BUTHA,
TeHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yrIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHHUIO
Ovojornyeckoro  o0Opa3oBaHMsl B By3aX W OpraHU3AlMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHMS COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUH  OOYyYarOIUMHUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmiero obpazoBanusi, B 10—11 kiaccax 3>Tu 3HaHUS TOJNYy4arOT pas3BuTHe. Tak,
pacuIMpeHbl W YriayOJjeHbl OHOJOTUYECKUE 3HAHUA O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YEeJOBEKa, OOLIUMX 3aKOHOMEPHOCTSIX MKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakKTepa, KOTOPblE MOXHO MCIOJIb30BATh KAaK OPUEHTHUPHI JJI MOCIEIYIOLIErO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErparusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHUH
bu3UKY, XUMHUH, TeoTpadyu 1 MaTEMaTHUKH.

CtpykTypa mporpammbl 1o y4deObHoMmy mnpenmery "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUMOHHBIM MOAXOABI K HU3YYEHHUIO OHOJIOTHU.
CorylacHO UM, U3y4YarOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, 3BOJIOLMN OPraHUYECKOr0 MHUpa Ha 3eMiie,
COXpaHEHUs1 OMOJIOTUYECKOro pa3HooOpa3ust T1uaHeTsl. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWOJOruu, 3MOpPUOJNIOTHH U
OMOJIOTUN PA3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMONOTHY, AKTyaIU3UPYIOTCS 3HAaHMS OOydarommxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usnonoruu uenoBeka. B 11 kiacce u3ydaroTcsi 3BOJIOIMOHHOE
y4€HHE, OCHOBBI SKOJIOTHUHU U yueHue o ouocdepe.

VYuebnsiii npeamer  «buosnorus»  mpu3zBaH  00€ClEYUTh  OCBOEHUE
oOy4JaronMMUCsi OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TIPUHIIUIIOB U MPaBuUJ,
JIe)KaIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, TIPUKIIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHMM. J[Jis
pa3BUTUS M TOJACpXKaHUS HHTEpeca OO0y4aroumxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBIICHUSI U Pa3BUTHS



TOM WM MHOW oOjacTH OMOJIOTHMH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJIOTHYECKUX U IKOJIOTUIECKUX MPOOIIEM.

Lenb uzydenus yueOHnoro npenmMera «buonorus» Ha yriyOnéHHOM ypOBHE —
OBIAJICHHUE  OOYYalOIIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHHOMN
OpraHM3allMd JKUBBIX CHUCTEM Pa3HOrO paHra M NOpUOOpeTeHHE YMEHUH
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTtu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OHoJjiorueil, wnm K BBIOOpPY
y4e0HOr0 3aBeIeHUs U1 IPOJOJIKEHHSI OMOJIOTHYECKOT0 00pa30BaHusl.

JloctmxeHnne 1enu u3ydeHus ydeOHoro mpenmera «buomorums» Ha
yriayO0aEHHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOUINX 3a1a4:

OCBOEHHE OOYYaIOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUiIax, COCTABIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KaPTUHY MHUPA; O
CTPOEHHHM, MHOT000pa3MM U OCOOEHHOCTSIX OHMOJOTHYECKHX CHCTEM (KJIETKa,
OpraHu3M, MONyJIsALus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAaKOMJIEHHME OOYy4YalomMXCd C METOJAMM IIO3HAHUS >KUBOW TNPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMUM pPa3BUTHUS, TEHETHKU WU
CEJIEKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHUH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJIaMH  CaMOCTOSITEJIbBHOTO  NPOBEAEHUS  OMOJOTHYECKHX
UCCIeNoBaHUM B JabopaTtopun W B mpupoje (HaOmojaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaJIcHHE OOYyYarOUIMMHUCS YMEHHUSIMU: CaMOCTOSITEIbHO  HaXOAWTh,
aHAJIM3UPOBaTh M MCIHOJIb30BaTh OMOJIOTMYECKYH0 HMH(POPMALIMIO; TMOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJOTUEH M CUMBOJIMKOM; YCTAaHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-3KOHOMUYECKHMU U  3KOJIOTMYECKUMHU
npobsieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTH I10
OTHOILIIEHUIO K OKpYXarollel NpupogHON cpene, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO0  OKPY’KAIOIIMUX JIIOACH; OOOCHOBBIBaTH M COONIOAATH  MEPBI
npo@uIIakTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBuiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BbIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YUaIOIIUXCS MHTEIIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHel
OMOJIOrMYECKOT0 UCCIIEIOBaHMS, IIPOBEJCHMUS AKCIIEPUMEHTAIIbHBIX



UCCJIEI0BAHNM, pelIeHrs] OMOJIOTMYEeCKUX 3a7a4, MOJEIUPOBaHUS OMOJOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE y 0OYYaIONMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (DOPMHUPOBAHHE IKOIOTUIECKOM,
IFeHEeTUYECKOM TPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEIACHUS B MPHUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOAOIIOIL30BaHUN (COOMIO/ICHNE TPaBUJI TOBEICHUS B MPHUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, Onochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbs
OKpyXXaromux Jrojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MacCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3/laHME€  YCIOBMM  JUIsl  OCO3HAHHOTO  BbIOOpa  OOydarolUMUCS
WHIUBUTy AIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
nocJeayoueMy npo(ecCHOHAaTbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WHIUBUTy AIbHBIMA HHTEPECAMH U IOTPEOHOCTSIMH PETHOHA.

OO011ee YncI0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMU Ha YriIyOJIeHHOM
YpPOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT6op opraHu3arMoHHBIX (OPM, METOJIOB M CPEACTB OOyYEeHHS OHUOJOTHH
OCYIIECTBIISIETCSL ¢ YYETOM CHEnU(pUKU €ro COJAep KaHWs U HaIlpaBJIECHHOCTH Ha
IPOJOJKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpPraHU3alMsIX CPEAHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

O0s13aTeNbHBIM YCIOBUEM MPU 00YYEHUH OMOJIOTUY HA YIITyOJIEHHOM YPOBHE
SBIISIETCSL TIPOBEJEHUE JIA0OpaTOPHBIX M MpakTUYecKux padbor. Taxxke ywacTtue
OoOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U YYEOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISETCS y4YUTeJIeM Ha OCHOBE HUMEIOIIHUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COJEPKXAHUE OBYUYEHUA
10 KITACC

CopnepkaHue IporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocyaapctTBeHHOM utoropoi arrectaiuu (I'MA).

Tema 1. buoJsiorns Kak Hayka

CoBpeMeHHass OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkas uctopust pa3BUTHS
Ouonornu.  buonormyeckue  HayKd M HM3y4YaeMble MMH  MPOOJIEMBI.
dyHIaMEHTalbHbIEC, NPUKIAIHbIE M TIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OMOJIOTHH.

3HadeHune OMoJoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ Ouonorueid. 3HaueHUE OHOJIOTHH B
MIPAKTUYECKOM JIEATEIBbHOCTH YEJIOBEKA: MEIULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIIIJIEHHOCTH, OXPaHE PUPOBI.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. [JapBuH,
V. I'apseu, I'. Mennens, B. U. Bepnanckuit, U. I1. ITaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykammu», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucreMbl 4 X H3yYCHHUE

JKuBble cuUCTEMBI Kak MpeaMer u3ydeHus Ouonoruu. CBOMCTBA KUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BEECHUE, PA3IPAKUMOCTb, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHv3aludd HKUBBIX CHUCTEM: MOJIEKYJSIPHBIN, KJIETOYHBIH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(buoreoneHoTuyeckuit), Ouochepuswiii. Ilporecchl, TpPoOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE NpHU3HAKH >KMBOro. JKu3HB Kak (opMma CyliecTBOBAHMS
Marepuu. Hayku, n3ydaronme ,1uBbl€ CUCTEMBbI HA PA3HBIX YPOBHSX OpTraHU3AIMH.

Nzyuenue xuBbIX cucTeM. Meroabl Omonormyeckoil Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHdaTue o 3aBucuMon u
He3aBUCUMOM TniepeMeHHOU. [InaHumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIlEHKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ysbratoB. [IpuunMHBI WCKaXEHUs PE3yJbTATOB JAKcnepuMeHTa. [loHAtHe
CTATUCTUYECKOTO TECTA.



JleMoHCTpaUuA

Tabmumbr u cxembl: «OCHOBHBIC TIPU3HAKU KU3HW», «buoiorndeckue
cuctemMbl», «CBOHCTBAa >XMBOM MaTepun», «YPOBHU OpraHU3alUU KUBOU
npuposib», «CTpOEHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON TIPUPOBD».

O6opynoBanue:  jmabopaTopHoe  oOOpyJoBaHME i  IIPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pas3auyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEMY.

Tema 3. buoJsiorust KieTku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUHUIIA KuBoro. Mcropus
OoTKpbITUs KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHOHN KJIETOUHOM
TEOPUHU.

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METOl MEUYEHBIX aTOMOB, AU(PPEepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢uxcuposannvix
K1emoK. DIEKTpOHHAas MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pa3zBUTHS METOAOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass padora «M3yueHue MeETONOB KIETOUYHON OHUOIOTUHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJBTPAMHUKPOIJIEMEHTHI.
Bona n e€ posib Kak pacTBOpUTENS, pearcHra, y4acTue B CTPYKTYPUPOBAHUU
KJICTKH, TETUIOPETYISIuu. MuHepanbHbIe BEIIECTBA KJICTKH, UX OHMOJIOTHYeCcKas
posib. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckre BelleCTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OelKoBOM Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, MenTujaHas CBsi3b. BTopuuHas, TpeTuyHasi, YeTBEPTHUUHAS



cTpyktypbl. Jlenarypamus. CsoiictBa OenkoB. Kriaccudukamuss — OGenkos.
buonornyeckue Qpynkmum 6emkoB. [Ipuotni.

VYrneBoasl. MoHOCaxapuabl, TUCaXapu/ibl, OJIMTOCaXapyibl U MOJIUCAXAPUIBI.
OO0mmii TUTaH CTPOCHHUS W (PUBHKO-XUMUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornyeckue QpyHKIIMM YrIeBOIOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUAOB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
munuaoB. OO1Me CBONCTBAa OMOJIOTMUECKIMX MEMOpaH — TEKy4eCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, OJYITPOHULIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKIEHMHOBBIX KHUCIOT.
Hyxkneotunpl. [Ipunnun kommiementapHoctu. IlpaBuno UYapradda. CrpykTypa
JAHK — nBoiinas cnupans. Mectonaxoxaenue u ouosnornueckue pynknuu JJHK.
Buasl PHK. ®ynknuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietrke. [pyeue wykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, npomeoMuKU.

CrpykrypHas Ouojorus: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKYyNl. Moodenuposarue
cmpyKmypbol U QYHKYull OUOMONEKYN U UX KoMNniekcos. KomnviomepHuli ouzavin u
oOpeaHudecKull cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. ITomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHBOU
npupoae», «PacnpeneneHne XuMUYECKUX AJIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxemsl: «Ilepuoguyeckass TabiauIla XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKyJibl BOJb», «BemmecTtBa B coctaBe OpraHu3MoB», «CTpoeHUe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBoJoB», «CTpoeHne MOJEKya JunujaoB», «HykIeMHOBbIE KHCIOTHDY,
«Crtpoenne Mosnekysbl ATOy.

O6opynoBaHue: XUMUYECKasl IOCY1a U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO Ka4€CTBEHHBIX
pEaKLIHI.

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. Crpoenne u QyHKIUM KJICTKH



Tunel KIETOK: OJyKapuoTHyeckKass M mpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00Pa30BaHUS KIETKH.

CtpoeHure npoKapuoTUIECKOu KieTku. Kinerounast cTeHka OakTepuil U apXew.
Oco0OeHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOIIEHO3aX.

Crtpoenue u (GyHKIHOHUPOBaHUE AYKapUOTUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyt0 MeMOpaHy: MacCHUBHBIN
(muddysusa, obneruéunas auddys3us), aKTUBHBINA (IIEPBUYHBIN U BTOPUUHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (daroruros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIIMHU KIETOYHON CTEHKU PACTEHHM, TprOOB.

Huromna3zma. [{uro3zone. utockener. JIBuxkenne nuromniazMbl. OpraHousl
kieTku. OmHoOMeMOpaHHBIE OPraHoOWbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar ['onbaku, JTU30COMBI, UX CTpoeHUE W (yHKIHHU. B3anMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyIsPHOrO PETHKYIIyMa.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. CuHTe3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynym. CekperopHas ¢yHkius anmapata ['onsmku. Moougurkayus 6enkos 6
annapame [ onvoorcu. Copmupoexka benkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyosnu pacturesbHbIX KieToK. Kitetounbiii cok. Typrop.

[ToryaBTOHOMHBIE ~ OpPraHOMJBI  KJIETKH:  MHUTOXOHIPHH,  TUIACTHJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUM u 1actun. llepBuunsle,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCMHTE3UPYIOIIMX  AYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanusie opranouabl kiaetku CTpoeHue W (PYHKIIUM HEMEMOpPaHHBIX
OpraHOUOB KJIETKH. Pu6ocombi. IIpomescymounvie Qunramenmul.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBIIIEUHbIE  KIETKH.
AKxmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounbii
nentp. CTpoeHHME U JABWKEHHE OKIYTUKOB M pecHUYeK. MHUKPOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopnule benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpoMaTUHA — THUCTOHBI. /J[uHamuka s0epHOU 000a0uKu 6 mumose. Aoephblil
MPALcnopm.



Kiierounble BkimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK 3YKapuOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmuubl U cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOW  KJeTKW», «CTpoeHHME  pacTUTENbHOW  KIETKW», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHHE MPOKAPHUOTUIECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenaparsl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTEpHATBHBIX KJIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KJIETOK pa3IMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3yyeHue cBOMCTB KJIECTOUHON MEMOpPAHbI».

JlabopaTopnass padora «lccnegoBaHue IMIa3mMoiiM3a W JAEIUIA3MOJU3a B
PACTUTENIBHBIX KIETKAX).

IIpakTnueckas padora  «l3ydyeHue  [OBUKEHHS  LUTOILIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaLleHIe JHEPIHU B KJIeTKe

AccUMWIIALINS U TUCCUMIIISALIMS — IBE€ CTOPOHBI MeTabonmu3Ma. Tunel oOmMeHa
BEUIECTB: aBTOTPO(PHBIA U TeTepOoTpOPHBIA. YdacThe KHCIOpoAa B OOMEHHBIX
mpoiieccax. OJHepreTudeckoe obecnedeHue KieTku: mnpeBpamnieHue ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOpPraHMYECKUX KaTtain3aTtopoB. benku-
aKTUBATOPbl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEUIECTB B KIETKE. DOTOCHUHTES.
AHOKCuceHHbIll U OKcuceHHblll pomocunmes y oaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl PeakyuoHHo2o yenmpa. Poap XJIOpOIIacToB B IIpoLEcce
dotocunteza. CretoBas u TeMHOBas Gasbl. Pomoovixanue, Cs., Ca. u CAM-munol
gdomocunmesa. 1lpoayKTUBHOCTh (OoTOCHHTE3a. BiusiHuE pa3nuyHbIX (haKTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U UX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MHUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTETN OOJIe3HEH.



AnpoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buonornueckoe oKucIeHUE, WU KIETOUYHOE JbIXaHue. Pojib MUTOXOHIpUI B
npoiieccax ouosioruueckoro okucieHus. [{uknuueckue peakiuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epadueHma npomoros. Cunmes
ATD: paboma npomonnou ATD-cunmaszwvl. IlpeuMmyliecTBa a’poOHOTO IMYTH
oOMeHa BellleCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JleMoHCTpaIuA

[Toptpertsi: JIxk. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuipl u cxembl: «DOTOCUHTE3Y, «DHEpreTUYecKuii ooMen», «bruocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYJAOBAaHME JII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass pabGora «/I3yyeHue  KaTaJIUTUYECKOW  aKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlabGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pab6ora «CpaBHEHHE MPOIIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. HacaeacrBenHass uHGopMalus U peaju3anus eé B KiIeTKe

Peakuuu mMatpuuHoro cunrtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOIO CHHTe3a. Peanuszanus HacneAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuus — wmatpuunbeii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Pomb pubocom B
OounocuHTe3e Oenka.

Cogpemennvie npedcmasierus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MPOKAPUOT U DYKApHOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
onepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsiuus oOMEHHbBIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK



JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akxmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, unmezpasa.

Bupychrie 3a0oieBanus 4enoBeka, KUBOTHbBIX, pactenuil. CIIN/, COVID-
19, conmanbHble U MEAUIIMHCKUE TPOOIEMBI.

buoungopmamura: unmeepayus u ananus b6orvwux maccueos («bigdatay)
CMpPYKMYypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
LIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCTpaIuA

[Toptpetsr: H. K. Konbnos, /. . UBaHnoBCKUi.

Tabmumpt u cxemel: «buocunres 6enka», «I'eHetnueckut ko, «Bupycoi»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA».

Tema 8. ’Ku3HEeHHBIH UKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl M peryisinusa. Wutepdaza u  MuTos.
Oco0GeHHOCTH TpPOLECCOB, MpoTeKaromux B uHTepdaze. IloaroroBka KieTku K
nenenuto.  [IpecunteTmdyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKHUI ) TIEPUOIbI HHTEP(DA3BI.

Martpuunbiii cunres JAHK — pemmkanwmsa. [Ipuanuner permmkanyun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, AHTUNAPAILIECIBbHOCTb.
Mexanusm permkanuu JTHK. Xpomocomel. Ctpoernue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTHUIL. JIUTIOWIHBIA W
rariouaHbld  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue wimetku — wmuTo3. Craauu MHUTO3a M MPOUCXOJAIINE B HUX
nporeccel. Tunel muto3a. KapuoknHe3 u nuToKnMHE3. buosiorndyeckoe 3HaueHUE
MUTO3a.

Perynsiuys MUTOTHYECKOrO IUKIA KJIETKHU. I[IporpamMmmupyemasi KieTouyHas
ru0esb — anomnTo3.

Knerounoe saapo, Xxpomocombl, (YyHKIMOHaJIbHas TeHOMHKA. Mexanusmol
npoaughepayuu, ouggpepenyuposku, cmapenus u eudenu xiemok. «l{ugposas
KliemKka» — ououngopmamuyeckue mooeniu GyHKYUOHUPOBAHUSL KILeMKU.

JdeMoHcTpanuu

Tabnuipl 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutosdyn, «CTtpoeHue
xpomocom», «Permukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOTIpenapaThl: «MHUTO3 B KIETKax
KOpELIKa JIyKay.

JlaGoparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENapaTaxy».



JlaGopaTopHas paGora «HabmoneHue MuTo3a B KJIIETKaX KOHYMKA KOPEILKa
JyKa (Ha TOTOBBIX MUKpOIpENapaTax ).

Tema 9. CTpoeHue u GyHKUMH OPTAaHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHMAJIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOEGHHS U JKU3HEIEATENbHOCTH  OJAHOKJIETOYHBIX
opranu3moB. bakTtepuu, apxeuw, OJHOKJIETOYHbIE TIpPUOBI, OJHOKJIETOYHBIE
BOJIOPOCIIN, APYTHUE MPOTUCTHI. KOJIOHNAIBHBIE OPTaHU3MBI.

B3anMocCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak e1uHoe uenoe. I'omeocras.

Tkanu pacreHuid. TuIbl pAacTUTENBHBIX TKaHEW: oOpa3oBaTesbHas,
NOKPOBHAsi, TMPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKIUI U pacioIokKEeHUs TKaHEH B OpraHax pacTeHUM.

TKaHU JKMBOTHBIX M Y€JIOBEKAa. THIBI )KMBOTHBIX TKaHEW: DIUTEIUAJIbHAs,
COEMHUTENbHAs, MbllleyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (PyHKUHUHA U
PACITOJIOKEHUS TKAHEN B OpPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple W TIeHEpaTHMBHBIE OpraHbl pacTteHuil. Opransl H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. OyHKIIMHA OPTaHOB U CUCTEM OPTaHOB.

Onopa Ttena opranu3zMoB. Kapkac pacreHuii. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX JKMUBOTHBIX. HapykHbIi M BHYTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  J[BMKEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUIHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PacCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanne opranusmoB. lloriomenne BOABI, YIVIEKHCIOIO ras3a H
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKMBOTHBIX. BHyTpumnosioctHoe u
BHYTPHUKJIETOYHOE MHIIEBapeHre. lIuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHEIbI
NUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. IlnmeBaputenbHas
CUCTEMA YEIJIOBEKA.

Jprxanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue skuBOTHBIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOEHMSI JIETKMX IM03BOHOYHBIX IKHUBOTHBIX.
JlpixarenbHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHUM.
Tpancnopr BemecTs y JKUBOTHBIX. KpoBeHOCHass cucreMa M €€ Oprassl.



KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpamieHus. OBOJIOLMOHHBIE
YCIIO)KHEHHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepLa v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuil. Beimenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonau. Opranbl BblaesieHus. PuiupTpanus,
CeKpelusi U 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTAaHOB BBIJICICHUSI.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CtpoeHrne u (pyHKIMOHMpPOBAaHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3amura y OpraHvM3MOB. 3allUTa y OJHOKJIETOYHBIX OPraHu3moB. CIOpsI
OakTepuil M LUCTHl MPOCTEUIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. CpencrBa macCUBHOM M XUMUYECKOM 3a1UThl. DUTOHIUABI.

3amMra y MHOTOKJIETOYHBIX JUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3ma ot OosnesHed. MIMmyHHas cuctema denoBeka. KneTouHslit u
TYMOpaJbHbIA UMMYHUTET. BpoxAEHHBIA W NpUOOPETEHHBIN crnenupuIecKuii
UMMYyHUTET. Teopus KiIoHaIbHO-celeKTuBHOro ummyHnurera (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pazmpaxxumocte u®  perynsuust |y OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpakuMocTe ©  peryisuus y
pactenuid. PocToBbIE BeNIEeCTBA U X 3HAYCHHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHNUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XMBOTHBIX. Pedrnexc u
pediiekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanbpHast peryisiuus W 3HAOKPUHHAs CHCTEMA KMUBOTHBIX U YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW CHCTEM. [ umoTasamo-runogusapHas
CUCTEMA.

JdeMoHcTpanuu

IToprper: U. I1. I1aBnos.

Tabmuubl m cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
BoJopociny, «baktepumn», «lIpocteiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIxX», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue cTebis»,
«CTpoeHue NHCTOBOM IUIACTHHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas



cucrema», «HepBHas  cucrema», «Koxa», «MpllieuHas  cuctemMay,
«BpigenutenbHas cucteMa», «IHIOKPUHHAS cucTemay, «CTpoeHHe MBI,
«Ammynurer»,  «KuiieuynomonoctHeie», «CxeMa  MNUTaHUS  PACTECHUNY,
«KpoBE€HOCHbIE CHUCTEMBbI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPH»,
«CtpoeHue mnaHapumn», «BHyTpeHHee cTpoeHue HO0KIEeBOro uepssi», «HepBHas
cuctema poio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrema  nrumy, «HepBHas — cucrema
MJIeKonuTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENapaThl OTHOKIECTOYHBIX
OpraHW3MOB, MUKPOIpENapaTbl TKAaHEH, PaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHMX, KUBbIC AK3EMIUIIPbl KOMHATHBIX pAacTeHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIMO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
00opyI0BaHUE JJI JIEMOHCTPAIIMK MIOYBEHHOTO U BO3YIIIHOTO MMUTAHUS PACTEHUH,
pacHieruieHus Kpaxmalia U OeJIKOB 1Mo iecTBreM (hepMEHTOB, 000pYAOBaHUE /IS
JIEMOHCTPAILIUK OMBITOB TI0 U3MEPEHUIO KU3HEHHOW €MKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUHN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlabopaTopHasi padora «3yueHne TKaHEeH paCTEHUI.

JlabopaTopHasi padora «3yueHne TKaHEeW )KUBOTHBIX».

JlaGopaTopHnasi padora «3yueHne OpraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OPraHU3MOB: Oecriosoe (BKIIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  06ecrnonoro  pa3MHOXKEHHS:  MOYKOBAHHWE, CHOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBele KieTkW, Wik rameTsl. Meino3. Craaun
Mmeio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruonornyeckuii cMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpTaHU3MOB.

[IpenzaponsimieBoe pa3Butue. ['amerorenes y »KuBOTHBIX. [10JI0BBIE KeIe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CniepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHUEe W AMOpPHOHATBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpobOnenune. Tumbl  apoOsieHUs.
Jlemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. bnacmyna, munvl



onacmyn. OCOOEHHOCTH JpOOJEHUST MIIEKONMUTAIOUUX. 3apOAbIIIEBbIE JIMCTKU
(racTpyJssinus). 3aKiaaJKka OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHoe
BIUSHUAC 4YacTell pa3BUBAIOIICTOCS 3apojbllia (dMOpPHOHAILHAS WHIYKIIHS).
3akyagka IUIaHAa CTPOCHUS KMBOTHOTO KakK pPe3yiabTaT HEpPaAPXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BiusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(baKkTOpOB OKpYyXaloleh Cpeibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. IlpsMoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y O€CO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYECKOE€ 3HAYEHHE MPSIMOTO0 U HEMNPSIMOTO
Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbI pocTa KUBOTHBIX. DAKTOPHI
PEryJIALNU POCTa KUBOTHBIX U yenoBeka. CTaiuu MOCTAIMOPHUOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U 4elioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MTPOIIECCHI.

PasMHoxeHune u pasputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B Impolecce Menosa.
['amerorene3 y pacreHud. OIDIONOTBOPEHHE M PAa3BUTHE PACTUTENIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHUE CEMEHHU.

MexaHU3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMmoHcTpanuu

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

Tabmuiel u cxembl: «BereratuBHOe pasMHOKeHHE», «THIBI OecCmonoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJIEHBD»,
«Pa3MHOXeHue TuApbD, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
ANIEKIETKH M criepMaTo3onsiay, «OCHOBHBIE CTaAuU OHTOreHe3ayn, «lIpsMmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Buthe capaHumy,
«Pa3BuTne nArymkm», «JlBOMHOE OIUIOJOTBOPEHHME Y LBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIbHBIX PAaCTeHUI, « KM3HEHHBIN LUK
MOPCKOM  KamyCTtbDy, <«OKWM3HEHHBIM UHMKI MXa», <« KW3HEHHBIM  IUKI
ManopOTHUKA», « KU3HEHHBIN LIMKIT COCHBDY.

OO6opynoBaHKME: CBETOBOM MHUKPOCKOI, MHUKpOMpenapaTsl SHIEKICTOK U
CIIEpMAaTO30U10B, MOJIENb «I UK pa3BUTHS JISATYIIKWA.

JlaGoparopHasi padora «l/3ydyeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MUKPOIIpenapaTaxy.

IIpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3apPOJBIIICH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pacTeHU.



Tema 11. I'eneTuka — Hayka 0 HACJIE€JICTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hctopusi cTaHOBIEHHS W pa3BUTUs TEHETUKM Kak Hayku. PaGoter I
Menpnens, I'. ne ®pusa, T. Moprana. Poinp oTedyecTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pa6otel H. K. KonberioBa, H. 1. BaBunora, A. H. benosepckoro, I'. /1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUTI, (DEHOTHII.
OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKHH,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JlemoHcTpanuu

[Toptpetsi: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabauiel 1 cxembl: «KMeToIbl TeHETUKIY, «CXEeMbl CKPEIIUBAHUS .

JlaGopaTtopnass pabGora «/[po3oduna Kak OOBEKT TE€HETHYECKHUX
HCCIIEIOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH Menaens — 3aKkoH
eAMHO00pa3usi rTHOPUIOB MepBOTO MokojaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUs IPU3HAKOB. L{UTOJIOrMYecKre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOTHI raMeT.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHbIA XapaKkTep HAcIeIOBaHMUS.
Pacuiernienre mpu3HakoB NPy HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJelIoOBaHMUs ~ Tpu3HakoB.  [luTomornueckue  OCHOBBI  JTUTHOPUIHOTO
CKPEILIMBAHUSL.

Cueriennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHWE CILEIUVICHUS MEXIy TeHaMHh. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpoOMOCOMHBIM MEXaHU3M ONPEAEICHUS NoJa. AyTOCOMBI U
TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M TETepOraMeTHbIM I0J. ['eHeTuueckas
CTPYKTYypa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKoB, CUEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [imenoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anmMoAeiCcTBUE HEaIEIbHBIX TI'E€HOB.
KomnniementapHocTs. Onuctas. [Tomumepus.



['eHEeTHYECKUIT KOHTPOJIb PAa3BUTHUSI PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakkKe (PU3NOIOTHYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTHUBHBIX (DYyHKIIHMA.
['eHeTHUeCKE MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBHS «XO035SWH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKrne acmeKThl KOHTPOJS H
M3MEHEHUS HACJIeICTBEHHOU MH(OpMAIIUU B TOKOJICHHUX KJIETOK U OPTaHU3MOB.

JdeMoHCTpaMuK

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

Tabmuiel u cxemsl: «IlepBblit U BTOpoit 3akoHBI MeHaens», « TpeTuit 3akoH
Meunnens», «AHanu3upymroniee CckpemuBanue», «HemomHoe goOMUHHUpPOBaHHEY,
«CrierieHHOE HaCJIeIOBaHWE TPU3HAKOB Y Jpo30¢mibl», «l'eHeThka Tmoay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduiby, «Kapuotun nrumb,
«MHOXECTBEHHBIN alUIENU3M», «B3auMOIEICTBUE TEHOBY.

O6opynoBanue: MoOJENb JUIA JEMOHCTpPAllMd 3aKOHOB  €IMHOO0Opa3us
rUOpUJIOB TIEPBOTO TIOKOJICHUSI M PACIICIJICHUS MPU3HAKOB, MOJEIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCHMMOIO HACJIEAOBAaHMUS IPU3HAKOB, MOJIEIb I
JIEMOHCTpAllUM CIEIJICHHOTO HACIEIOBAaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuyeckas padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIMBaHUA Y IPO30(DUITBD».

IIpakTuueckass paGora  «M3yueHue  pe3ylbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA y APO30(HUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTMNAa W cpeabl mpu  GopmMupoBaHUM (PeHOTHTNA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. BUabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIC/ICTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (OpMUPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYnBOCTH. Hopma peakiuu npusHaka. BapuanuoHHBINH
psn u BapuanmonHas kpubas (B. Moranmncen). CpoiicTBa MoAMUKAIIMOHHON
W3MEHUYUBOCTH.

['eHoTMIMYECKasi N3MEHUYUBOCTh. CBOWCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTH. Meio3 W TOJIOBOM TMpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETHYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTh. BuHIBl MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHAYLIUPOBAaHHbIE MyTauuHu. SaepHble U
nUTOIUIa3MaTuyeckue mytauuu. CoMaTUYEeCKUE U MOJIOBbIE MyTaluuu. [IpuunHbI
BO3HUKHOBEHUA MyTanui. MyTareHol M HMX BIHSHUE Ha OPTraHU3MBL.



3aKOHOMEpPHOCTM MYTAlMOHHOTO IIpolecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnencTBeHHo m3menuunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTh U
HACJIEICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, POJb OINULEHEMUYECKUX Gakmopos &
HAc1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JdeMoHCTpaMuK

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuinos.

Tabmuubr u  cxembl: «Bunpbl wu3meHunBoCcTH», «MoaudukanuoHHas
U3MCHYHUBOCTEY, «KomOunHaTHBHAs U3MCHYHUBOCTEY, «Meiios,
«OnnonoTBopeHuey, «I'eHeTnueckre 3a00JeBaHus YeIoBeKay, « Buabl MyTanuii».

OOopynoBaHue: XKUBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTEHHIA,
pucyHku (doTtorpaduu) > KUBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlabopaTopHast padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapuallMOHHOTO psga U
BAPUALIMOHHOU KPUBOW».

IIpakTuyeckas padora «Mytamuu y jApo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnka 4e/i0OBeKa

Kapuotun uvenoBeka. MexayHapoAHasi mporpaMma HCCIEIOBaHUSI T'€HOMaA
yejaoBeka.  MeToapl  M3yYeHMsT T€HETUKH  4YEJOBEKa: T'€HEAIOTMYECKHU,
OJIM3HEIIOBBIH, LIMTOTCHETUYECKUII, MOMYJISITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[T[[P-ananu3a. HacnenctBenHble 3a001€BaHus YelloBeKa. | 'eHHbIE 1 XpPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACJENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3HaYCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH N€HETUYECKUX
3a0o0eBaHU 4YenoBeka. MeauKo-TeHeTUUeCKoe KOHCYJIbTUupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HETHYECKOTO Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['eneTnueckue (HakTOpbl TOBBIINIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K
(bU3nYEeCKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. [ eHeTndyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JdeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeTobl U3yd4eHUS] TEHETUKH
4yeoBekay, «['eHeTnueckue 3a00JIeBaHNsI YETIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3smMoB



JlomecTukanuss W CEJEKUUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALMH.
Yyenne H. WM. BaBumoBa o IleHTpax TpOUCXOXIEHUS W MHOTO00pa3ms
KYJIbTYPHBIX pacTeHHuil. Ponp cenekuuy B CO3JaHHM COPTOB PACTEHUH U IOPOJ
*KUBOTHBIX. CopT, MOpoAa, ITaMM. 3aKOH TOMOJIOTHYECKHX PSJIO0B B
HaclleACTBEHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue i
CEJICKIIMOHHOM padOThHI.

Metoasl ceneKImoHHOM paboThl. McKycCTBEHHBIH OTOOp: MacCOBBIM H
WHIMBUIY AJIbHBIN. Oranbl  KOMOWMHAUMOHHOM  cenexkuuu.  McnbiTanue
IPOU3BOAUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHUIYy C IOMOILIBIO OIICHKH
¢dbeHoTHa NIOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momotIsio aHanmm3a JJHK.

HcKkyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PainanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTalMi y KyJIbTYPHBIX
dbopm opranusmoB. Vcrnosb30BaHNE TE€HOMHOTO PENAKTHPOBAHUA U METOOB
pekoMmOuHanTHbIX JIHK 17151 mosmydenust iCXoAHOTO MaTepurana ajisi CeJIeKIIUU.

[Tomyuyenue IIOJIUILIIOUIOB. BryTpuBuaosas rUOpUIN3aIIns.
bnu3kopoACTBEHHOE  CKpeluBaHWe, WiM  uWHOpuauHr.  HepojacTBeHHOe
CKpellluBaHue, Wik ayTOopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuud. OtaanéHHas rudpuauzanus. [Ipeononenune Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHHUM U JKUBOTHBIX. «3eéHas
DPEBONIOYUAN.

CoxpaHeHre U U3y4YeHUE N'eHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH H
UX JUKUX PpOAMYEH IS CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcam CenibCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YAVHUeHUs CYuecmeyiomux U co30anusl HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoosvix uoeti U NepCneKmuGHbIX MeXHOI02ULL.

JeMmoHcTpanuu

[Toptpersr: H. U. Basunos, 1. B. Muuypun, I'. /. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, . K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI MPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAIAOB B HACIEACTBEHHON HU3MEHUYHMBOCTH,
«Metogpl cenexkuumn», «OTnanéunas rudpuauzanus», «MyTrareHes3y.

JlabopaTopHasi padora «/3yueHue copTOB KyJbTYPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre METO/IOB CEJICKIIUUA PACTCHHIN.

IIpakTnueckas padora «IIpuBnBKa pacTeHU.



IKCeKkypcusi «OCHOBHBIE METOABl M JOCTHXKEHHUS CEJICKUHUHW PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHILIHNIO, IJIEMEHHYO bepmy,
COPTOUCHBITATENbHBIM YYacTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOPATOPUIO
arpOyHHBEPCHUTETA WM HAYYHOTO UEHTPA)».

Tema 16. buorexHoJiorus U CMHTeTHYeCKasi 0MOJIOTHSA

OOBEeKThI, UCHOJb3yEMbIE B OHOTEXHOJIOTUH, — KIJIETOYHBIE U TKAaHEBBIE
KYJbTYpBHI, MHUKPOOPTraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunonHas
OMOTEXHOJIOTHS:  XJIeOOMeueHue, MOIYYEHHE KHCIOMOJOYHBIX IPOAYKTOB,
BUHOAenne. MukpoOuonorndeckuit cunHte3. OOBEKTHl MHKPOOHMOIOTHYECKHUX
texHonorui. [IpousBoacTBo Oejika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMHM M MHCTPYMEHTOB LEJIEHAINIPABICHHOTO U3MEHEHUS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIBIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEprKaINX HE BCTPEUAIOIIUECS B IPUPOJI€ OMOCUHTETUUECKUE MTYTH.

Kierounast unxeHepus. MeToapl KyJbTypbl KIETOK U TKAHEW PAacCTEHHH H
KUBOTHbIX. Kpuobanku. Comarnueckas rubpuausanuss ©  COMaTHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJlCKUMH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpPaHCIUIAHTALIMK s/I€pP KIETOK.
Texunonocuu  0300posreHUs, KYIbMUGUPOBAHUL U MUKPOKIOHANbHO20
DPA3MHOIICEHUSL CENIbCKOXOZAUCTNGEHHBIX KVIbIMYD.

XpoMOCOMHass W TeHHas HWHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I€Ha W
koHcTpyupoBanue pexkomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmxeHrnss W = NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  WH)KCHEPHH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON UHKEHEPHH.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [TLP-
JTarHocTuka. MeTaOoJIOMHBI aHaJIW3, TEHOIICHTPUYCCKUM aHajau3 MpoTeoMa
4eJIOBeKa U OLIEHKH COCTOSIHHMSL €ro 340poBbs. VCIONb30BaHHE CTBOJIOBBIX
kiaetok. TapretHas Tepanust paka. 3D-Ouommkenepuss g pa3pabOTKU
byHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEel cOoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMONMpHHTHHra M ckaddonauHra
JUISL PELIEHUS 3a/1a4 IIEPCOHATIM3UPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJIbI0 OOecreueHus] KOMOMHUPOBAHHOMU
3anuThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHE MOJEKYJISIPHBIX MEXaHH3MOB
dbynkuuonupoBanusi PHK-comepkamux BUPYCcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu



Tabmunp! u cxemsl: «/cnonap30BaHNE MUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJACTBEY, «KieTouHas nHkeHepus», «['eHHass HHXKEHepUs».

JlaGopaTopHasi padora «/3yueHre 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnuyeckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

IKCKypcHsi «bHOTEXHONOrMs — BaKHEWINAs IPOU3BOIAUTEIBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IIPOU3BOICTBO).

11 KIIACC

Tema 1. 3apoxkaenne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJICHHUH B
omnosioruu

OpomonmonHas teopuss Y. JlapBuHa. Ilpennochbliku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4Has aestenbHocTh Y. /{apBuHa.

JIBrokyI1ye cuiibl 3BOTIOIUK BUAOB 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pPa3MHOXEHUSI OpraHM3MOB, HAcCJEICTBEHHAas HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienue cunrernueckod teopun sBomonuu (CTI). HelTpanbhas
Teopusi 3Bomtonuu. CoBpeMEeHHas JBOJIOLMOHHAS  Ouoyorusa. 3Ha4YeHHE
HBOJIIOIIMOHHON T€OpUU B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMmoHcTpanuu

[Toptpetsl: Apucrtorens, K. JInnnen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, XK.
Krosbe, Y. lapeun, C. C. UerBepuxos, W. 1. llImansraysen, Jx. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoit mnpuponbl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
MPUCTIOCOOJICHU y pacTeHnii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyTa nytemectBus Y. apsunay, «Haxonku Y. [lapBunay, «Dopmbl 60pbr0ObI
3a cymectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThbl», «[lopoapl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMsI HOBBIX BUIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JABWXKYLIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIFOLIUN.

Tema 2. Mukpo3BoIonus 1 € pe3yJbTaThl

[Tommynsinus Kak 3J€MEHTapHasi equHUIA 3BOMIONUA. COBPEMEHHBIE METOIbI
OIICHKM TEHETUYECKOTO pPa3HOOOpa3uss M CTPYKTyphl mnomyisuuid. M3menenue
reHooHJa TOMyJSIUU KaK D3JIEMEHTAPHOE 3BOJIOLMOHHOE SIBJICHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) ABOJIONMH. MyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHoB — ciydaiiHbie



HEHAIpaBJCHHbIE W3MEHEHHMs 4YacTOT ajieJed B nonymsiusax. Oddekt
ocHOBaTenA. IDggexm oOymuiiounoco eopaviuwika. CHUdICeHUe 2eHemuueckKo2o
pasnoobpazus: npuuunsl u creocmeus. llposseienue s¢hgpexma Opetigpa 2enos 6
oonvuwux u  manvlx  nonyaayusax.  Murpauun.  M3omAnMs  OOMyJSIOUiA:
reorpadudeckas (MpocTpaHCTBEHHAs ), OMoJIorHuecKas (pernpoayKTHBHA).

EcrectBennbiii otO0p — HampaBisonmid (akTtop 3BoOIUA. DOpPMEI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOMIUNA,  pa3pbIBAIOIIMIMA
(mm3pyntuBHbIN). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBOMIOIUS COIUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0NeHHOCTh  OpraHU3MOB  KaK  pe3yJbTaT  MHKPO3BOIIOLHUU.
Bo3HUKHOBEHHE  MPUCNOCOOJIEHW y  OpraHu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl npucnocobieHuit y opranu3mMoB: MOP(GOIOTHYECKHE,
¢uznonornyeckue,  OMOXUMHYECKHE,  moBeaeHUYeckre.  OTHOCUTEIBHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cTpykTrypa. BumooOpazoBanue Kak pe3yJbTar
MUKpO3BOIOIMU. M3o0msius — kiodeBod (aktop BuaooOpazoBanusa. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),
CUMIIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIon IU3anus,
rubpuauzanus). JJIMTenbHOCT IBOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mMbl OpMHUPOBAHUS OHMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp  »BONIOIIMOHHONM OWONOTMHM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHusi 6rMopa3zHo00pasusi. MUKPOIBOMIONMS U KOIBOIIOIHUS MApa3UTOB U UX
x0351eB. MexaHn3mbl GOPMUPOBAHUSL YCTOMUUBOCTA K aHTUOMOTHKAM M CIOCOOBI
OOpBLOBI C HEM.

JleMmoHCTpau UM

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

Tabmuubr u cxembl: «MyTanmoHHass M3MEHYUBOCTHY, «llomymsimonHast
CTpyKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBmwkyiue
CHJIBI DBOJIFOITUNY, «DKOJIOTHYECKAsT M3OJSAIUS MOMYJISINA CeBaHCKOU (opemmny,
«l'eorpaduueckas M30JSAIMSA  JIMCTBEHHMIIBI CHOUMPCKOW UM JIMCTBEHHHIIBI
naypckoin», «IlonynsiimoHHbIE BOTHBI YUCICHHOCTH XUIITHUKOB U KepTB», «Cxema
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MunycTpualibHblil MenaHu3my, «KuBble nckonaembie», «IlokpoBuTenbcTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaromias OKpacka KUBOTHBIX),
«Dusnonornueckne anmanranun», «lIpucrmocoOIEHHOCTh OpPraHU3MOB U €&
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BuAa B
npupose», «CrnocoOsl BugooOpazoBaHus», «I'eorpaduueckoe BUI000pa3oBaHUE



TpEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BHUI000pA30BAaHUE BHJOB CHHUID),
«[Tonmumnousasl pactenuii», «KamycTHo-peaeuHbIii TuOpuI.

O6opynoBanue: repdapun pacTeHUN, KOJUICKITMYA HACEKOMBIX, Uydelia ITHIT |
3Bepel C MpuUMepaMu pa3IMYHBIX MPHUCIOCOOJICHHWA, dYydella NTUI] U 3Bepei
pa3HbIX BHUJAOB, TepOapuu pacTeHUH OJM3KUX BHUAOB, 00pPa30BABIIMXCA
Pa3IMYHBIMH CTIOCOOAMH.

Jlabopatopuasi paGora «BblsiBIeHHE H3MEHUYMBOCTH y OCOOEH OJIHOTO
BUJID.

Jlabopatopuass  padora  «lIpucmocobmeHus  OpraHm3MOB U HX
OTHOCHTEIbHAS 11€JIeCO00Pa3HOCTHY.

JlaGopaTtopnass paGora «CpaBHeHHUE BHUJOB MO MOP(POIOTrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS H €€ pe3yJIbTaThl

Metoael W3ydeHMST MaKpOd3BOJOLMHU. [laneoHTONOTMYECKME  METOIBI
uzydeHus: oHBomoruu. IlepexonHbie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadguueckue meTonbl u3ydeHus 3Bosonuu. CpaBHeHUE GIOpPHI U
(dbayHbl MaTepuUKOB U OCTpPOBOB. buoreorpaduyeckue obnactu 3emnu. Buabi-
SHIEMHUKHU U PEIUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(POIOTUYECKUE METObI H3yUCHHUS
ABOMIONMH. ['€HeTHYecKrue MEXaHU3Mbl HBOJIOLMH OHTOTE€HE3a M IMOSABJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PynuMentapuple  opraHbl W aTaBU3Mbl.  MOJIEKYISIPHO-TEHETUYECKHUE,
OMOXUMHYECKHME M  MaTEeMaTHYeCKME  METOJbl  M3Y4YEHHUS  DBOJIIOIUHU.
['omonoruunbie reHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUS (HUIOTE€HETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUSI TEHOMOB.

OO0rmue 3aKOHOMEPHOCTH (MpaBuiIa) dBOONUU. [Ipunyun cmenvl QyHKYuUllL.
HeobpatumocTs 3Bomtonnu. ApanTuBHas paguaivs. HepaBHOMEPHOCTh TEMIIOB
DBOJIIOLIHH.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBasieBckuii, @. Mrosuiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOreHETUUECKUI PsIfl JIOMIAIn», «APXEONTEPUKCY,
«3Bepo3ybObie  smepb»,  «Cteronedansyy,  «Punmodute»,  «CemMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HBI 3emim», «Jlpeid KOHTHHEHTOBY,
«PenmukTery, «HavampHble cTaauu 5SMOPHOHAIBHOTO PAa3BUTHSA TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U  aHAJOTUYHBIE OpraHbDy, «PyIUMEHTHI»,



«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpbl 4YelOBEKa M IMMMMaH3e», «[aBHbIE
HAIPaBIICHUS dBOJIOUUNY, «OOIIHE 3aKOHOMEPHOCTH IBOJIOLIAN.

O6opynoBanue: KOJUIGKIIUH, TepOapuu, MYJSDKA HMCKOTAeMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUICKLIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHbple TUMIOTE3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHay4Hble IPEICTaBICHUS O 3apOXKICHUU KU3HU (KPEAlMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIACHUs )KU3HU U €€ onpoBepkeHUe onbitamu .
Penu, JI. Cnannanmnanwu, JI. [Tactepa. [IporcxoxaeHue >ku3HU ¥ aCTPOOHOIIOTH.

OcHOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLIHH. [InanerapHas
(reosornyeckasi) 3BOMIONUSA. XHUMHYECKas »HBOJIOLUA. AOHOreHHBIH CHHTE3
OopraHu4eckux BemecTs nu3 Heopranudeckux. Omeir C. Mumepa u I'. IOpu.
OOpazoBanue mnonuMepoB u3 MoHomepoB. Koarnepsatnas rumnoresa A. .
OmnapuHa, runore3a nepBu4yHoro OynpoHa J[x. XosneitHa, reHeTHuecKas TurnoTes3a
I'. Ménnepa. Pubosumsl (T. Yek) m runoreza «mupa PHK» VY. TI'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emmm u meronpl €€ wu3ydyeHusa. lckomaemple OpraHUYECKHE
ocratku. ['eoxponosoruss u e€ Meronapl. OTHOCUTENbHass U aOCOIIOTHAs
reOXpOHOJIOrUs. I'€0XpoHOIOTHYEecKas IIKala: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.

HavanbHbie 3Tanbl OpraHMYEeCKOM HBOJIOUMU. [lOsIBIICHME W 3BOJIOLUA
NEPBBIX KJIETOK. DBOJIOLHUS MeTaboian3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKM KaK aHaJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproTHI M 3yKapuOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE MMPOUCXOKIACHHE
BUpYyCOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tamnbl HBOJIOLUK BbICIIUX pacTeHUi. OCHOBHbIE apoMOP(O3bI
pacrennii. Bpixox pacrenmii Ha cymry. llosBieHMe CHOpPOBBIX pacTeHUU U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. IIpoucxokaeHue IBETKOBBIX
pacTEeHUH.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
*KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XopaoBBI€ )XKUBOTHBIE. JKH3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwmid. [IporucxoxaeHrne MICKOMHUTAONINX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.



Paszutne xu3HM Ha 3emMje IO ’paM M MEepUojaM: apxeu, MPOTEPO30i,
najgeo30i, Me3030M, KailHo30i. OOmas XxapakTepUCTHKa KiIuMara |
reOJIOTMYECKUX MpoueccoB. llosBileHHE M pacuBET XapaKTEPHBIX OPTraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3HUCHI MPOUUIOro. IIpuynHel u
CJIEICTBUSA MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHumdyeckoro mupa. [IpuHiuumnel knaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYIIIbI OPraHU3MOB.

JleMoHCTpanun

[Toptpersr: ®@. Penn, JI. Cnayutanuanm, JI. [lacrep, . . Meunukos, A. U.
Omnapun, Ix. Xongeln, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxemsl: «Cxema omnbita @. Penny», «Cxema onbita JI. ITactepa mo
M3YUYCHHUIO CaMO3apoXKIeHUs Ku3Hm», «Cxema ombiTa C. Mmmiepa, I'. FOpm»,
«JTamnbl  HEOPraHWYECKOW  3BoMouUM», «l'eoxpoHosorMYeckass  IIKajiay,
«HavanbHble 3Tanbl OpraHUYECKON HBOIIOLMNY, «Cxema o0pa3oBaHUs SyKApUOT
nyTéM cumonoreHeza», «Cucrema XUBOM Hpupoab», «CTpoeHHEe BUpPYCAy,
«Apomopdo3bl  pacreHuit», «PuHnOMUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokierounsle Bogopocian», «Mxwm», «llanoporHukmy», «l onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIX», «lIpocteitmme», «KumeuHonomiocTHbIEY,
«IInockue yepBU», «YneHucroHoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmbikaronuecs», «lItump, «Muexkonutatommuey», «Pa3BUTHE JKU3HU B
apXeuckom spe», «Pa3BuTHE )KU3HU B MMPOTEPO3OMCKON Ipey, «Pa3zButue ku3HU B
MaJIe030MCKOM 3pey», «Pa3BuTHe XKU3HU B ME3030MCKOU dpey», «PazBuTue Ku3Hu B
KaltHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPaY.

OGopynoBanue: TrepOapuyd pacTEHHM pa3IMYHBIX OTACIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIaKHbIE MTPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHMX, CKEJIEThl T[MO3BOHOYHBIX JKUBOTHBIX, 4Yydela NTULl W 3BepeH,
KOJUIEKIIUM OKaMEHEJIOCTEH, TOJIE3HBIX HCKOIMAEMbIX, MYJISKH OPraHUuYeCKHX
OCTaTKOB OPIaHU3MOB.

BupryanbHaa  sga0oparopHas  paGora «MopenupoBaHUE — ONBITOB
Muiepa—HOpu 1o u3y4eHuto abMOT€HHOTO CUHTE3a OPraHUYECKUX COCTUHEHUN B
MEePBUYHOM aTMOchepey.

JlabopaTopnasi paGora «/3yyeHue u omnucaHuE HMCKONAEMbIX OCTATKOB
JPEBHUX OPraHU3MOB).

IIpakTnueckass padora «M3ydeHne O0COOCHHOCTEM CTPOCHUS pacCTEHUM
Pa3HBIX OTAEIOBY.



IIpakTuyeckas padora «/3yueHue ocCOOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl n 3aqaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHoBJIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHbie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0AcTBO YenoBeKa C KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenscTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPQOJIOTUIECKHE, AMOPHOTOTUYECKUE, (hH3HOTIOTO-OMOXUMUYECKHE,
noBegeHueckue. OTINYUS YeJIOBEeKa OT )KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPHU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBI.

JBrkymue cuiibl (haKTOphl) aHTPONOreHe3a: OMOJIOTHYECKUE, COIUATbHBIE.
CooTHoleHue OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJMM aHTpoIOreHe3a. PaHHHME 4YenoBeKOOOpa3HbIE O00E3bSHBI
(MPOKOHCYJIBI) U paHHUE MOHTHUJIBI — OOLIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsIH U
JO/1e. ABCTPAJIONUTEKN — JBYHOTHE NPEAKH JIOAEH. UeNnoBEK yMeIbId, MepBbIC
W3TOTOBJICHUS OpyAu TpyAa. YeloBeK NMpAMOXOISAIIMNA U NEPBBIM BBIXOJ JIOJAEH
3a  mnpenensl  Adpuku. YenmoBek reWmenpOeprckuii  — 0oO0mMIA  TPENIOK
HEaHIEpTaJIbCKOTO YEJIOBEKa U YEJIOBEKAa pa3yMHOro. UeloBeK HEaHAEpPTaAIbCKHIA
KaK BHUJI JIIOJAEH XOJIOJHOTO KiauMmaTa. YenoBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TameoreneTrka 1 najaeoOreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO 4ejioBeKa. EcTecTBeHHBI OTOOp B MOMYISLUAX
yenoBeka. MyTallMOHHBIN Tpouiecc ¥ noauMopduimM. IlomynsiiiuoHHbIE BOJHBI,
npeid reHoB, murpaiusa U «3¢QdEKT OCHOBATENS» B MOMYJISIUSIX COBPEMEHHOIO
YeJI0BEKA.

Yenoseueckne pacel. [loHstue o pace. bombiime pacbel: €BpOIneOUIHAs
(eBpaswmiickasi),  aBCTpajOo-HErpouJHas  (PKBATOpUAIbHASs),  MOHTOJOWAHAs
(a3maTcko-amMepuKaHckasi). Bpems u myTu paccelieHHs 4YeloBeKa MO IJIaHEeTe.
EnuHcTBO  dyenoBeuecknx — pac.  HaydHas  HECOCTOSATENBHOCTh — pacu3Ma.
[IpucnocoOIeHHOCTh YeNoBEKa K pa3HbIM YCIOBHUSIM OKpYXKaloleHd Cpeabl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bU3HOIOTHIO YeTIOBEKA.

MexauciuruiMHapaele  MeToAsl B ¢u3ndecko  (OMOJOTHYECKO)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTUST U MAJCOaHTPOMOJIOTHS
YEJIOBEYECKUX NMOMYJIAUN. broconuanbHble UCCIENOBAaHUSA MPUPOJBI YEIIOBEKA.
HccnenoBanre K03BOTIOLMHI OUOJIOTMYECKOTO U COLIUAIIBHOTO B YEIOBEKE.



JleMoHCTpaUuA

[Toptpersr: Y. lapsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmuibl u cxembl: «MeTombl aHTPOTIOIOTHIY, «[ 0JIOBHOW MO3T YeoBeKay,
«YemnmoBekooOpa3Hbie 00€3bsSHBD, «CKENeT 4YelNoBeKa W CKEJEeT IITMMIIaH3ey,
«PyIUMEHTBI U aTaBU3MbD), «/IBHKYIIME CUIIbI aHTPOIIOTE€HE3a», « DBOIIOIMOHHOE
JPEBO  YEIOBEKa», «ABcCTpajonuTek», «YenoBek  ymenslit»y, «YenoBek
NpAMOXOIINNY, «JleHncoBckuii yenoBek» «Heanaepranbibhy, « KpoMaHbOHIIBD,
«ITpenku yenoBekay, « ITanbl SBOTIOLNHN YEI0BEKay», «Pachl 4ETOBEKay.

OOopynoBanue: MyJSDKH — OKaMEHEJIOCTEH, TMPEAMETOB MaTepUaIbHOU
KyJbTYypbl ~TIPEAKOB 4YEJNOBEKa, penponaykiuu (dororpadhum) KapTuH C
MUQOJIOTUYECKUMU U OHUOJCUCKUMH CIOKETAMH TPOUCXOXKJICHUS YeEJIOBEKa,
dboTorpaduu Hax0I0K KUCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4YeJOoBEeKa M 4epena IIMMIIAH3€, MOJENIb KHCTH YEJIOBEKAa U KHUCTHU
HIMMITaH3€, MOJEJH TOPCa MPEIKOB YEIOBEKa.

JlaGopaTopnasi padora «l3yueHne oOCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTnueckas padora «/3yueHne dSKOJIOrMYECKUX aJallTallui YeIOBEKay.

Tema 6. Dkojsiorusi — Hayka 0 B3aUMOOTHOUICHHUSIX OPraHU3MOB U
HAIOPTaHU3MEHHBIX CHCTEM C OKPYKAKIel cpeaou

3apoxaeHue u pazButue skosoruu B Tpyaax A. ['ymbonbara, K. @. Pynse,
H. A. CeseproBa, J. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaun
sKO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAYKAMH.

Metoasl skosioruu. IloseBbie HaOMOAEHUS. DKCIEPUMEHTHI B DKOJIOTHU:
NpUpOAHbIE W JilabopaTtopHble. MoJenupoBaHHEe B HKOJIOTMU. MOHUTOPHUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaUYCHUE OKOJOTMYECKUX 3HAHWW JJIsl  YEeJIOBEKA.  DKOJOTMYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€H YEJIOBEYECTBA C Mpupoaor. PopMHUpOBaHUE
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMmoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepiuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabnuipel u cxembl: «Pazgensl skojmorun», «Metoabl skojorun», «Cxema
MOHHUTOPHUHTA OKPYXKAIOUIEN CPEIIbD».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTHYECKUX
HCCJIEIOBAHUIY.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIoruueckre (PaKkTopbl U 3aKOHOMEPHOCTH UX aenctus. Kinaccudpukanms
AKOJIOTHYECKUX (PaKTOpPOB: abMOTUYECKHE, OMOTUYECKUE, aHTpoIoreHHele. O0mme



3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTb. OBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpPTaHU3MBI.

Ab6uotnyeckue ¢akropel. CBeT kak sKkomornueckuii akrop. [eiictBue
Pa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa Ha OPTraHU3Mbl. JKOJIOTUYECKHE TPYMIIBI
pacTeHHil W >KUBOTHBIX [0 OTHOLICHUIO K cBeTy. CHUrHambHas pojb CBETa.
DOTONEPUOIU3M.

Temmneparypa kak 3koyiorudeckuii ¢daxkrop. JleicTBUe TemmepaTypbl Ha
opranu3Msbl. [IoMKuUIOTEpMHBIE H TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonormyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii K
HOJIEpKaHUI0 BOJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Bojie. [Ipucnoco6nenrs XUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyIHAs, MOYBEHHAs,
rnyOWHHAs  TOJNOYBEHHAs,  BHYTPUOpPraHW3MEHHas.  DU3NKO-XUMHUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opraHu3sMoB. [IpucrnocoOneHuss OpraHusMoB K
JKWA3HU B Pa3HBIX Cpeaax.

buonornueckne putmbl. BHemHune u BHyTpeHHUE PUTMBL. CyTOYHBIE H
roguunbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU KU3HU.

Kusznennsie Qopmbl opraHuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
JXKuzneHnnble POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KyCTAPHUYIKH, MHOTOJIETHHUE
TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBbIE (OPMBI >KUBOTHBIX: THAPOOUOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHMS U 00pasa >KU3HH.

buotnueckne (bakTopBhl. Bunpr  OMOTMYECKMX  B3aUMOJEUCTBHIL:
KOHKYPEHIMSI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamnus,
MyTyalli3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHu4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aMMOJCHCTBHI 71 CYIIECTBOBaHMS OPraHHW3MOB B Cpele
obOutanus. [IpuHIUI KOHKYPEHTHOTO UCKITIOYEHUS.

JdeMoHcTpanuu

Tabnuipel U cxembl: «Okojoruueckue ¢GakTopb», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHAE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TeninoKkpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XMBOTHBIE», «DHU3MOJIOIMYECKUE aJanTalun
KHUBOTHBIX», «Cpeapl o0OUTaHUS OpraHU3MOBY, «bHOIIOTHYECKUE PUTMBIY,
«Kuznennele  Gopmbl  pacteHmity, <« KuzHeHHBIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA HIMPOKOJIIUCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jieca», «Llenun



NUTaHus», «XuHudectBoy, «llapasutuzm», «KoukypeHuus», «CumOuosy,
«KommeHcanuszmy.

O6opynoBanue: repbapund pacTEHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3IUYHBIX JKOJOTUYECKHX (PaKTOpoB, repdapuu CBETOIIOOHMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapUU U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHui, OTHOCSAIIMXCS K rurpoduram, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYII, KOJUICKIUU >KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpejaax,
repbapuy M KOJUIEKIIMM PACTEHUM U IKUBOTHBIX, OOJIaalONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIIOBUM JKM3HU, TepOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlabopaTopuass padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpigBIeHHE NPUCTOCOOJIECHUNM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATyPhI».

JlaGopaTopnasi padora «AHATOMUYECKHE OCOOCHHOCTH PpACTCHUN U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Iko10rvsi BUA0B U NONMYJISIIM I

DOKOJIOTUYECKHE  XapAKTEPUCTUKHU OMYJISILIUY. [Homynsiius KaK
Ounonornyeckas cucrema. Posb HEOJHOPOAHOCTH Cpeibl, GU3HMUECKUX OaphepoB U
0COOCHHOCTEHW OUOJ0oTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPhI
nonysanui. OCHOBHBIE TIOKAQ3aTE€NW MOMYJALMU: YHUCIECHHOCTh, ILUIOTHOCTb,
BO3pacCTHAasT M TIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTpAIIHS.

Dkosioruyeckas CTpykrypa nomyssigud. OUeHKa YUCIEHHOCTH TOIMYJISLHH.
JvHaMuka monyiasiuuu U €€ peryssiius. bHoThdeckuid MOTEHUHANl MOMYJISIUU.
MopenupoBaHue TMHAMUKU NOMyJsiuun. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBbie BbDKMBaHMS. Peryisiius YUCICHHOCTH TMOMYJISIIUNA: pojb (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUN BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYeckoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJienb dKosiorndeckod Humun Jx.M. XarunmHcoHa. Pa3Mepbl 3KOI0rMYeCcKOin
Hui. [loTeHnnanbHas U peaau3oBaHHAs HUIIIN.

Bua kak cucrema mnomyisuuid. Apeandsl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTerun. JKOJOTUYECKUE IKBUBAJICHTHI.



3aKOHOMEpPHOCTM TOBEJEHUS W MUrpauuid >KUBOTHBIX. buosormueckue
WHBAa3UM YyKEPOJIHBIX BUJOB.

JleMoHCTpanun

[Toptper: Ix. . XaTdnHCOH.

Tabmuubl U cxembl: «OKOJOTHYECKUE XaPAKTEPUCTUKU MMOMYJISAIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysiqumn», «CKOpPOCTh  3aceleHUsi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzMammn», «Mogeib 3kosiorndaeckort Humu k. M. Xatuunconay.

ObopynoBanue: repbapur pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopnast  padora  «IIpucnocoOneHusi ceMsH  pacTeHHH K
pacCeICHUIOY.

Tema 9. Dko10rus CO00IECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jlx. Tencnu). OyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLIEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u ceru. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcHcTeEMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B SKOCUCTEME.

OcHOBHBIE  TIOKa3aTelaud  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUIBI Uucel, OMOMAaCChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — cykiieccuu. llepBuyHbIe U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOrEHHbIE BO3JCUCTBUS Ha
cykueccun. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCEMbl MOpel U
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCMblHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arpo3skocuctema. ArpoieHo3. Paznuuus
MEXK]Ty aHTPOIIOTEHHBIMU U IPUPOJHBIMU IKOCHCTEMaMHU.

Ypb6o3kocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoxackas
bnopa u ¢ayna. CuHaHTpomu3alusi TOpOJCKoi ¢ayHbl. buonornueckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucTemMax. Ponb kackaonoco sgpgexma u 6udo8-30upukamopos (Kirouesvlx
61008) 8 pyHKkyuonuposanuu sxocucmem. IIepeHOC PHEPTUM U BEIIECTB MEXKTY
CMEXHBIMU SKOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISALMNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AHTPOIOTE€HHBIX BO3JCHCTBUM.



Mexanuzmol 6030€LCmaus 3a2p;13HeHuii PA3HbIX munoe Ha
Cy60p2aHu3MeHHOM, OPCAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCIMEMHOM YPOBHAX,
OCHO6bl IKOoJ102Uu4ecKozco HOPMUPOBAHUA AHNPONOSERHO20 6030€lICMBLSL.
MCTOI[OJ'IOFI/IH MOHHUTOPHHI'da CCTCCTBCHHBIX U daHTPOIIOI'CHHBIX S3KOCUCTCM.

JdeMoHCTpauU
[Toptpert: A. JIx. Tencau.
Tabmuupr u  cxeMbl:  «CTpykTypa  OuoleHo3a»,  «IDKOcUCTEMaA

HIMPOKOJUCTBEHHOTO Jecay, «DKOCHUCTEMa XBOMHOTO Jjecay, « DyHKIHOHAIbHBIC
TpyNnbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEHIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, NETPUTHASN)», « IKOJIOTHUYECKAS MUPAMUIA YUCEID»,
«IKOJIOTHYECKasi upaMujia OMoMacchly, «IKOJOThYecKas Mupamuia dSHEPrum»,
«O06pazoBanue 6onoTa», «IlepBuunas cykieccus», «BoccTaHOBIEHUE jeca Mocie
noxkapa», «KocucrteMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB M MOTOK
HHEPTUU B arporeHo3er, «[Ipumepsl ypOosKocucTemM».

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepeid, repObapuu KyJIbTYpPHBIX M TUKOPACTYIIUX PACTCHHM, aKBApUYM KaK MOJICITh
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

Jlabopatopuasi padora «M3yueHue pazHOOOpazusi MEIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKYpcHs «IKCKYpCHsl B TUIIUYHBIN OMoreorieHo3 (B ayOpaBy, Oepe3HsiK,
CJIbHUK, HA CYXOJI0JbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpcusi «DKCKYpCUsl B arpodKocHcTeMy (Ha Mojie WId B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdhepa — oOmennanerapHas 000Jji0uka 3€MJIM, T/I€ CYIIECTBYET WU
CyllleCTBOBaJa kM3Hb. PazBuTHe npejcraBieHuit o ounocdepe B Tpyaax J. 3rocca.
VYuenne B. U. BepHanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ cocran. JKuboe
BEIECTBO Orochepsl 1 ero PyHKITUH.

3aKOHOMEPHOCTH cyulecTBOBaHUsA Onocdepbl. OcobeHHOCTH OHMOCchepbl Kak
rJ100aIbHOM 3KOCcUCTEMBI. JMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOTC€OXUMHYECKUE UK (Yriaepoa, a3oTa). PUTMUYHOCTD SIBJICHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonstue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOMHBIC Jieca, CMEIIaHHbIE U IMTUPOKOJIUCTBEHHBIE Jieca, CTeTH, CAaBAaHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOpbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.



CtpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
ounochepHbIx QyHKIUHA.

JleMoHCTpanun

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

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopot azora B mpupoje»,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopoT kuciopoga B IPUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymny, «KinMaruueckue
nosica 3emnn», «Tynapay», «Takray, «Cmemanasiii jgec», «IIIupoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasay, « Tponudeckuii gecy.

O6opynoBanue: repdbapuu pacTCHUN pa3HBIX OMOMOB, KOJUICKITUH JKUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OLIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX MPUYMHBL. Bo3aeicTBHE YeloBEKa Ha
ouocdepy. 3arps3HeHue BO3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHNE KIMMaTa.

AHTpOIIOT€HHOE BO3/JICMCTBHE HA PACTUTEIBHBIA U KUBOTHBIM MHUp. OXxpaHa
PaCTUTENILHOTO W >KMBOTHOTO MHUpa. OCHOBHBIE MNPUHITUIIBI OXPaHbl MPUPOJIBI.
Kpacasie xHuru. Oco0o oxpansembie npuponanusie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSl YEJIOBEYECTBA U IMPUPOJBIL.
PanronanbHO€ ~ MPUPOJOMNONB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasus 3emin. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIEICTBU.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmMayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl
aKopeabuumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENCOCHUSIMUL.
Pexoncmpyxyus mopckux u Hazemuslx 3KOCUCTEM.

JdeMoHcTpanuu

Tabmuubl W cxembl:  «3arpsisHeHHe  atMocdepb»,  «3arpsi3HEHHE
ruapocdepsl», «3arpsizHeHue 1ouBb», «llapHukoBeii  3ddext», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

O6opynoBanue: ¢otorpaduu OXpaHSIEMbIX PACTCHUM W >KUBOTHBIX KpacHoit
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUS K pE3yabTaTaM OCBOCHHS
OOyJaronMMHUCST TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABIISIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON
IPpaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JHYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIMN pPa3BUTUS OUOJIOTHUYECKOIO
3HAHMS, 20MMOBHOCMb U CNOCOOHOCMb O00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJIBTYPBbI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIC TUIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTPaMMBbI MO OUOJIOTUH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW ¥ BOCMUTATEIBHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIbTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUJIaMU U HOpPMaMU
MOBEACHUSI U CIOCOOCTBYIOT MpPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHS BHYTPEHHEH TMO3HUIMU JIMYHOCTH, MATPUOTHU3MA H
YBOKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KyJbTYpHOMY HACJICIUI0 U
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpeie.

JIn4HOCTHBIE pE3yJIbTaThl OCBOEGHMS YyueOHoro mpeamera «buonorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYarOIIMXCsl pYKOBOACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, pacHIUpEeHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBJICHUMN
BOCIIUTATEILHOUN JESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpakIaHCKOTO0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ULKMK 00YYAIOLIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLUMOHHBIX IpaB U OO0S3aHHOCTEH, YyBa)KEHHE
3aKOHA U MIPaBOMNOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOCEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BBHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNIATh COOCTBEHHYIO TMO3HIIMI0 [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMTOJHECHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHONIIEHUSI K MHEHHUIO OIMOHEHTOB IMpHU OOCYXIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJIECHTUYHOCTH,
MaTPUOTU3Ma, YBAKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IMEPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K NMPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPOIBI,
JOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHUS OHWOJIOTUM B TIO3HAHUHU 3aKOHOB
MIPUPO/JIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3anuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE IyXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOLICHHUE K CBOUM POJUTENSM, CO3ITaHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHKE YMOLIMOHAILHOTO BO3IECUCTBHUS KUBOU MPUPOABI U €€ IECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBa, CTpEMJICHHE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOLMOHAIBHOTO 0J1ArONOJyYHUs:

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMaHHE II€HHOCTUM TPaBUJ HMHIMBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 3J0POBBIO U KU3HHU JIIOJEH;

OCO3HaHUE MOCJIEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AKTHBHOH JI€ATEIBHOCTU TEXHOJOTMYECKOW U COLMAJIbHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIILHO
BBITNIOJIHATH TaKylO JESTEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHON e TeNIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun | pealu30BbIBATH
COOCTBEHHBIC KHU3HEHHBIE TUTAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CamMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIIICHUE YPOBHS OSKOJOTHYECKOW KyJIbTyphl: MPHOOPETEHHE OIbITa
IUTAHUPOBAHMUST TIOCTYIIKOB M OICHKM HMX BO3MOXHBIX TOCJIEICTBUN ISt
OKPY’KArOIIEN CPEbI;

OCO3HAaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU pPELICHUH NpoOJieM, CBA3AHHBIX C PALMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWil  TMOBEACHHS B MPUPOJIE,



HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXPaHy BHJIOB,
aKOocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE 3KOJOTMYECKHE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOITMYECKON KYJIbTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKAaTUBHOM M COLIMAJIBHOU
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU U OOILECTBEHHOW MPAKTHKH, OCHOBAHHOI'O HA JMAJOre
KyJbTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

NOHMMAaHUE CINeUUPUKA OHOJOTMM KaK HAyKd, OCO3HaHUA €€ poJid B
(OpMHpPOBAaHUM PALMOHAIBLHOTO HAYYHOI'O MBIIIJIEHUS, CO3JJaHUU IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOmiecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHH MpolsIeM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTU OHOJIOTUU JJISi COBPEMEHHON LMBHIIM3ALINU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pElIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEUECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAaHUIO TMPHUPOIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOIMYECKUX 3HAaHUHM B LEJIX
MOBBIIEHUS OOIIE KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydaroniuxcs, GopMupyeMoit
pU U3y4YEeHUU OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA JJs aHaiau3a |
OOBSICHEHUSI SIBICHUIM OKPYXAIOIIEr0o MUpPa M MPOUCXOIAIINX B HEM U3MEHEHHH,
yMEHHE JeflaTh OOOCHOBAHHBIC 3aK/IIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIy4YE€HHUSI IOCTOBEPHBIX BBIBOJIOB;



CITOCOOHOCTh CaMOCTOSITEILHO HCIIOJIB30BaTh OWMOJIOTUUECKHE 3HAHUS JJIA
peLICHUA npo6neM B pCaJIbHbIX JKU3HCHHBIX CUTYyallUAX,

OCO3HAaHHUC NLICHHOCTHU HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTHL OCYHICCTBIIATDH
IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUAYAJIbHO U B I'PYIIIIC,

I'OTOBHOCTD n CITOCOOHOCTH K HCIIPCPBLIBHOMY 06p8,30BaHHIO 151
caM006pa3013aHm0, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpC6HOCTHMI/I.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHS yueOHOTO mnpeameta «buomorus»
BKJIIOYAIOT: 3HAYUMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YUYaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIE TMOHSATHUS, OTpa)Karoluue
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHUpa M CIHEUU(PHKY METOJOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTus, SABJICHHE, MPOLECC,
CUCTEMA, HAy4YHbI (paKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEJOBaHME,  HAONIOIEHHWE, U3MEpPEHHE, OKCIEPUMEHT U  Jpyrue);
yHUBEpCaJbHbIe Y4yeOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,
pEryJSATUBHBIE), o0ecrnieunBaroIye dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH M COLUMAJIbHOM KOMIETEHIMH OOyYarolMXcsl; CHOCOOHOCTh
oOyyJaroumxcs UCIIOJIb30BATh OCBOCHHbIE MEXAUCIUIUIMHAPHBIE,
MHUpPOBO33PEHUYECKME 3HAHMSI W  yHUBEpCajbHble y4eOHble JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynprate wu3ydyeHus OMOJOTMM Ha YPOBHE CpPEIHEro O0OIero
oOpazoBanuss y oOyyatomierocs OyayT cGhOpMHpPOBaHBI TO3HABATEIbHBIC
yHUBEpCaIbHbIC yUeOHbIE ACHCTBUS, KOMMYHUKATHUBHBIC YHUBEPCATIbHbBIC yUeOHBIC
JIEUCTBUSI, PETYJSTUBHbIC YyHHUBEpCAIbHBbIE Y4eOHbIE JCHCTBUS, COBMECTHAs
NEeSATEIbHOCTbD.

MertanpenMeTHble Pe3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIero
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBaanenue YHHBepPCAJIbHbIMH y4eOHBIMU NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyJIHMpOBaTH W aKTyaIM3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(pUKali, 0000IIEeH s ), PACKPBIBATh CMbICI



OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTEpPHbIEC NMPU3HAKH, YCTAHABIMBATh
CBSI3M C JIPYTMMH MOHATUSAMH );

ONpENENATh UEIu JEATEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUH UX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOIMUECKUE MOHATHS sl 0ObSCHEHUs (DAKTOB U SIBJICHUN
KUBOU MPUPOJBI;

CTPOUTH JIOTUYECKUE pacCyX JAeHUs (MHIYKTUBHbBIE, JAECIyKTUBHBIE, I10
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHHS,;

OPUMEHATH  CXEMHO-MOJEJBHBIE  CpPEACTBA IS MPEACTaBICHUS
CYILIECTBEHHBIX CBSI3€il M OTHOLIEHUH B M3Y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a
TAaK)K€  NPOTUBOPEYMI  Pa3HOIO  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHHs] NPOOJEeMbl C YUYETOM aHalM3a MMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX PoOIIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE TeHCTBHUS:

BJIa/IETh HaBbIKaMU y4eOHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY IOMCKY METOAO0B PEUICHUs TPAKTUYECKUX 33]1a4, MPUMEHEHHIO
Pa3TUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSITEIBHOCTH MO MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEepIpeTaluy, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4EeOHBIX
CUTYalUsIX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COLMAJIbHBIX IPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJayd B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IOJIyYEHHBbIE B XOJE PpELICHHsS 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;



J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBISITh IEJICHANIPABICHHBIN MOUCK TMEpPEeHOCa CPEICTB U CIOCOOOB
JEHUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTHYECKYHO 00JIACTH
KU3HEESATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE WJIE€W, NpEUlaraTb OPUTMHANbHBIE MOJAXOAbl M PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) padora c ungopmanueii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHHKAX MH(OpMAUu (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEpaType, OHOJOTHMYECKHX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAJIM3UPOBATh
MHGOPMAILMIO Pa3IMYHbIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;

(GopMyJIMpOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Ouosorndeckoi MHMOpMaIMKU, HEOOXOAUMOM JIJIsi BBIMIOJHEHUSI YYEOHBIX
3a/1ay;

npUOOpETaTh OMBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPYy aKTHBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMYy  TpEACTaBICHUS
ounonornyeckor uHbopmaru (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KayecTBE CpeAcTBa mpu pabore ¢
Ovonornyeckod HMHPOpMalUME: MNPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpMYyJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJaJ€Th  HAaBbIKAMU  pAaclO3HABaHMS U 3alIUThl  WHPOpPMaIuH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o6menmue:

OCYUIECTBJISATH KOMMYHUKAILIMK BO BceX c(epax KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM MO CYIIECTBY OOCYKIaemMol TeMmbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKa3bIBATh CYXKIEHUS OTHOCHUTEJIBHO BBINOJHEHUS IpeiaraeéMomn
3aJ]a4uM, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3ULUHN JPYTUX YYACTHUKOB
JMajiora Wi TMCKYCCUH);



pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIEHMS, TOHMMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIIECHUS U B3aUMOJCHCTBUS, TOHUMATH
HaMEpEHUsl IPYTUX JIOJeH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOCCETHUKY
U B KOPPEKTHOU PopMe hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasl IesiTeJIbHOCTh:

MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C Y4€TOM OOIIuX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh 1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHUIO: COCTABIISITH IUIAH JCHUCTBUI,
pacrpenensaTh pojii C Y4€TOM MHEHHUM YYacTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAaue€CTBO CBOEr0 BKJAJa WU KaXJOTO YYaCTHUKA KOMAaHJIbl B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaratb HOBBIE IIPOEKTHI, OLEHHBAaTh HUIEHU C TO3ULIUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJaieHne YHHBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMN:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS NPOOJIeM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYAITUsX;

BBHIOMpATh HAa OCHOBE OHWOJIOTMUECKMX 3HAHWUU IICJIEBHIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBHSX W TMOCTYIKAaxX MO OTHOIIEHUIO K >KUBOM MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3[JOPOBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIAThH MMO3HABATEIBbHYIO JIESITEIHHOCTh, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATENILHO COCTABJISITh IUJIAaH PEIICHHUS TPoOJIeMbl C  y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHI;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;



JenaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIcHuE;

OLICHUBATh TPHUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKON JpyAMIINU B
pa3HBIX 00JacTsAX 3HAHWH, TOCTOSHHO TIOBBINIATH CBOW OOpa30BATENBHBIA W
KyJIbTYPHBIA YPOBECHb.

2) CAaMOKOHTPOJIb:

JaBaTh OICHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBHI B JESTEIBHOCTH,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM;

BIAJIETh ~HaBBIKAMH  [IO3HABATEIHHOH  pedieKCMH KaK  OCO3HAHUS
COBEPIIAEMBIX JCHCTBUH M MBICIHTENBHBIX TIPOIECCOB, WX PE3YJIbTaTOB U
OCHOBAHHUH, UCIIONB30BaTh MPUEMBI pedieKCUU IS OIEHKH CHTYyallud, BbIOOpa
BEPHOTO pEIlIeHHUS;

yMEThb OIICHWBAaTh PUCKA U CBOEBPEMEHHO NPUHHUMATH DPELICHHUS [0 HX
CHIDKEHHIO;

NPUHUMATh MOTHBBI M apTYMEHTBl JPYTHX [PH aHadu3e pe3yJbTaToB
TeSITETbHOCTH;

3) npuHsATHE Ceds M IPYTrUX:

PUHUMATH ce0sl, TOHUMAas CBOM HEJJOCTATKU U JOCTOWHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl JIPYTHX TIpU aHalu3e pe3yJbTaToB
NeSITeTTbHOCTH;

NPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLINOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHP C TTO3UIIMU JPYTOr0 YeJI0OBEKa.

NPEAMETHBIE PE3YJIbTATHI

[IpenMeTHBIC pE3yNbTaThl OCBOCHHS COJCPKAHHMS Y4eOHOro MpeaMmeTa
«buomorusiy Ha yrayOAEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCICUYCHHE
npopuabHOro  o0yueHust  oOydaronuxcss — Ouojsoru. OHHM  BKJIIOYAIOT:
cneruuyeckue st OMOJIOTHH HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MIPUMEHEHHUIO B PA3JIMYHBIX yU4€OHBIX, a TAKXKE B
pEaNbHBIX KU3HEHHBIX CUTyarusax. [IpemMeTHbie pe3ynbTaThl MPEACTaBICHBI 1O
rojilaM U3y4eHHUsI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4eOHOro mpeamera «buonorus» B 10
KJlacce NOKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMM O MECT€ W POJH OWOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPa, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PEHICHUH TPoOJeM  palHroOHAIBLHOTO



PUPOAOTIOIL30BaHUS, O BKJIA/IE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH,

BJIQJICHHE CHCTEMON OWOJIOTUYECKUX 3HAHMM, KOTOpas  BKIJIIOYAET:
OCHOBOTIOJIAraloIre OMOJIOTUYECKHE TEPMUHBI W TOHATUS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPUU
(xknerounas Teopus T. llIanna, M. lllneinena, P. BupxoBa, xpomocomHast Teopust
HacnenacTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o menTpax
MHOrooOpa3usi W  MPOUCXOXKICHUS  KYJIbTYpPHBIX  pAacTEHUM),  3aKOHBI
(eamHOOOpa3Usi TOTOMKOB IEPBOrO IMOKOJICHUS, PACIICIUICHUS], YUCTOThl TaMET,
HE3aBUCUMOTO HacnenoBanus [. MeHgensa, TOMOJOTHYECKHMX pSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basuiosa), MPUHLIHATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJJaMH HAy4YHOTO IO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCICOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAHUE, HM3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIEC TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OaxTepuii, rpubOB, pacTEHUH, J)KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpPraHOB pACTEHHH, >KUBOTHBIX, 4YEJIOBEKAa, IMPOLIECCOB KU3HEAEITEIbHOCTH,
MPOTEKAIONIUX B OPraHU3Max PacTEHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: 0OMEHa BemIecTB (MeTaboIn3M), MPEeBpaAIEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpoPHOro TUIMOB MUTAHUSA, POTOCUHTE3A U XEMOCHHTE3A,
MUTO3a, Mel03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXXEHUS,  HUHJIUBUIAYAJIbHOTO  Pa3BUTUs  OpraHu3ma  (OHTOreHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aUMOCBS3M MEKIY OpPraHOMJAMU KIETKH M HX
GyHKIUSIMHE, CTPOCHHEM KJIETOK Pa3HBIX TKaHEWM M WX (YHKIUSIMH, MEXIY
OpraHamMM M CHUCTEMaMHU OpPraHOB Yy pPACTEHH, JKMBOTHBIX U YEJIOBEKA U UX
GYHKIUSAMH, MEXJIYy CHUCTEMaMH OpPraHOB M MX (PYHKUUSIMHU, MEXIY >STarnamu
oOMeHa BEIIEeCTB, dTallaMHu KJIETOYHOIO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTHUIIOM H
(dhaxTopamMu cpebl OOUTaHUS;

YMEHHE BBISIBJISITh OTJIMUYUTENIbHBIE MPU3HAKHU JKUBBIX CUCTEM, B TOM UHCIIE
pacTEHHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISl IOKa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;



yMEHHUE pelaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbIE
CBSI3M MKy HUCCIICTYEMbIMU OMOJIOTHYECKUMH MPOIIECCAaMU U SIBICHUSMH, JIE1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHE BBIMOIHATH JIA0OpATOPHBIE M TPAKTHUECKHE padOThl, COOMIOAATH
IIpaBuJIa MpU padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, MPOBEPITh HX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpys Iellb HCCIENOBaHUs, AaHAIU3UPOBATH IOJTYUYEHHBIC
pe3ybTaThl U J€aTh BHIBOIbI,

yMEHHE Y4YacTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKOW paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyoJIMYHO  TPEACTaBIATh  IOJYYEHHBIE  pe3yJbTaThl HAa  YUYECHUYECKHUX
KOH(epeHIusX;

yMEHHUE OLICHUBATh OJTUYECKHE aCIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactu  OWONOTMM M MEIUIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOJOTBOPEHUE, HAIPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHUE OCYILECTBIIATh OCO3HAHHBIM BBIOOP Oyaymlield MpogeccuoHanbHOU
JEATEIIbBHOCTH B 00JIacTH OMOJIOTMH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YTIyOJsTh MO3HABATEIbHBIM
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
MPOJOJDKEHNE  OMOJIOTUYECKOro  00pa3oBaHMs B OpraHU3aIUsAX  CPEIHETO
po(eCCHOHATIEHOTO U BHICIIETO 00pa30BaHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUsI ydueOHoro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
mpoOJeM 4YeloBeuecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHAIBLHOTO
MPUPOOTIOIH30BaHUs, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJeNeHUs] W TOHMMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHHA (BHI, IKOCHUCTeMa, Owocdepa), OMOIOTHYECKHE TEOpUU
(aBomonionHas teopust Y. J[apBuHa, CHHTETHYECKAs TEOPHs DBOJIOIHH ), YICHHUS
(A. H. CeBepuioBa — 0 myTsX U HanpasieHusx 3Bontouun, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTmdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiiieBoro cxoacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,



AKOJIOTMYECKON THpaMUbl JHEPTUM), Tumnotre3bl (rumotreza «vupa PHK» V.
['unGepra);

YMEHHE  BJQJAETh  OCHOBHBIMU  METOJIaMM  HAy4YHOrO  IO3HAHWS,
WCITOJIb3yEMBbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX O0BEKTOB U IKOCUCTEM
(onucaHue, u3MepeHue, HaOIIOJeHHE, JKCIIEPUMEHT), CIOCOO0AMH BBISIBJICHUS U
OILICHKU aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOLIETO, ABMXXYILIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJIONAaTPUIECKOTO u CUMITATPUUECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIIUX CHJI SBOJIONNUN Ha TEHO(POH T TOMYJISINH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOWTaHus, YepeIOBaHUsI HANpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIIMBaTh B3aMMOCBA3M MEXAY MPOLECCAMU SBOJIOLNH,
JBIOKYIIMMHA CUJIAMH aHTPOIOr€He3a, KOMIIOHEHTAMHU Pa3JIMYHBbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHME  BBISIBISATH  OTJIMYUTENIbHBIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOWTaHus, aOUOTUYECKUX U OHMOTUYECKHUX
KOMIIOHEHTOB  DKOCHUCTEM, B3aWMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBAX,
AHTPONOTECHHBIX U3BMEHEHU B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KQ3aTeJIbCTBA POJCTBA OPTaHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIT, B3AUMOCBS3U OPTaHU3MOB U Cpe/lbl OOUTAHUS, €AMHCTBA
YEeJOBEYECKUX pac, HEOOXOJAUMOCTH COXpPaHEHMUsI MHOrooOpas3us BHJIOB U
HKOCHUCTEM KaK yCJIOBHS COCYIIIECTBOBAHUS IPUPOILI U UEJIOBEUECTBA;

YMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4d, BBISBIATh TPUUMHHO-CJICCTBEHHbIC
CBSI3U MEXK]Iy UCCIIETyEMbIMU OMOJIOTHYECKUMU MPOIECCaMU U SIBIICHUSIMU, JelaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHHH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PpadOThI, COOIIOIATH
npaBuia npu pabote ¢ yueOHbIM U Jab0OpaTOPHBIM 000pPYA0BAHUEM;

YMEHHME BBIJIBUTaTh THUIIOTE3bl, MPOBEPATH UX OAKCIHEPUMEHTAIbHBIMU
cpeacTBamu, GOpMYyJIHMpYs Iedb HCCICIOBAHUS, AHAIM3UPOBATH TMOJyYEHHBIE
pe3yJIbTaThl U JIeJaTh BHIBO/IBI;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUU W MEIUIIUHE, MPOBOJAUMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  MOJYYCHHBIC  PE3yJbTaThl HAa  YUYCHUYECKHX
KOH(DepeHIusX;



YMEHHE OLIEHUBATh TMIIOTE3bl U TEOPUM O MPOUCXOKICHUU KU3HU, YEJIOBEKA
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOco0ax MpeaoTBpAICHUS
I00AThHBIX M3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyiieill mpodeccuoHambHON
JESATENIBHOCTH B 001aCT OMOJIOTUH, KOJIOTUH, IPUPOJOTIONb30BAHMS, MEIULIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEJIBCKOIO XO35AHCTBA, MUILEBOU
IPOMBIIIIEHHOCTH, YIJIyOJIATh IO3HABATEIbHBIM MHTEPEC, HANpPABICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  Mpodeccun U MPOJOJIKEHHUE
OMOJIOrHMUECKOT0 00pa30BaHusl B OPraHMU3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BEICIIIETO 00Opa30BaHUA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoandecTBO 4yacosB
Neo HanmenoBanmue pa3jiesioB JuekTpoHHbIE (HUGPOBDbIE)
KoHTpoJibH IIpakTHyeck
n/n U TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
ble padoThbI ue padboTbl
POIII Buouioruga - Poccutickas
1 buonorus kak Hayka 1 3J1IeKTPOHHAS IIKOJIa
(resh.edu.ru)
POIII Buousiorug - Poccuiickaa
JKuBble cucTEMBI U X
2 2 3JIEKTPOHHAdA [IKOJIa
U3y4eHUe
(resh.edu.ru)
Buosorug - Poccuiickasa
3 buosnorus kineTku 2 0.5 3JeKTpPOHHad 1KoJa (resh.edu.ru)
POIII Buousiorug - Poccuiickaa
XuMHYecKasi OopraHu3aius
4 10 1 1 3JIEKTPOHHAA [IKOJIa
KJIETKHU
(resh.edu.ru)
POIII Buousiorug - Poccuiickaa
CtpoeHue u pyHKIUH
5 8 2 3JIEKTPOHHAdA NIKOJIa
KJIETKHU
(resh.edu.ru)
OOMeH BelIEeCTB U POIII BuoJsioruda - Poccutickaa
6 IIPEBpALICHUE YHEPTUU B 9 1 3JIeKTPOHHAs IKOJIa
KJIeTKE (resh.edu.ru)
HaciencrBennas POIII BuoJsioruda - Poccutickaa
7 uHpOpManus U 9 0.5 2JIEKTPOHHAs 11K0JIa
peanmzanus €€ B KIIETKE (resh.edu.ru)
8 JKU3HEHHBIN 1K KIETKU 6 0.5 1 POIII Buosiorug - Poccuiickaa
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QJIEKTPOHHAA IIKOJId

(resh.edu.ru)

Crpoenue u GyHKIUU

POIII Buouioruga - Poccutickas

9 17 15 3JIEKTPOHHAA LIKOJIa
OpraHU3MOB
(resh.edu.ru)
POIII Buouioruga - Poccutickas
Pa3zmHoxeHue u pa3BuTHE
10 8 1.5 3JIEKTPOHHAad N1K0J1a
OpraHu3MOB
(resh.edu.ru)
['enetuka — HayKa o .
POIII Buosiorud - Poccutickag
HACJIEICTBEHHOCTH U
11 2 0.5 3JIEKTPOHHAA LIKO0JIa
U3MEHYUBOCTHA
(resh.edu.ru)
OpraHU3MOB
POIII Buosioruga - Poccutickas
3aKOHOMEPHOCTH
12 10 1 3JIEeKTPOHHAd IIK0JIa
HACJIE€OCTBEHHOCTH
(resh.edu.ru)
POII Buosiorus - Poccutickag
3aKOHOMEPHOCTH
13 6 1 3JIeKTPOHHAad I1K0JI1a
NU3MEHYUBOCTH
(resh.edu.ru)
POIII Buosiorus - Poccutickag
14 I'eneTnka denoBeka 5 0.5 3JIeKTPOHHad I1K0JIa
(resh.edu.ru)
POII Buosorug - Poccuiickag
15 Cenekiusi OpraHu3MOB 4 1 3JIEKTPOHHAs IK0JIa
(resh.edu.ru)
POIII BuoJuioruda - Poccutickaa
buorexnonorus u
16 4 3JEeKTPOHHAd IIKOJa
CUHTETUYECKAA OMOJIOTUSI
(resh.edu.ru)
POIII Buosiorud - Poccutickag
17 PesepBHOE Bpems 1

2JIEKTPOHHAA IIKOJId
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(resh.edu.ru)

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

104

2.5

13



https://resh.edu.ru/subject/5/10/

11 KJIACC

KoaunuyecTBO 4acosB

Ne HaumenoBanue pa3jaesioB dyeKkTpoHHbIE (LM pPOBbLIE)
KoHTpoJibH IIpakTHyeck
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
ble padoThI ue padoTbl
3apoKIeHUE U Pa3BUTHE POIII Buosiorus - Poccuiickas
1 SBOJIIOIIMOHHBIX 4 3JIEKTPOHHAs IK0JIa
MpEJICTaBICHUH B (resh.edu.ru)
Oouosioruun
.. POIII Buosorus - Poccuiickas
MuxkposBoitonus u eé
2 14 1 2 3JIEKTPOHHAs IKOJIa
€3yJIbTaThl
pesy (resh.edu.ru)
.. POIII Buosorus - Poccuiickas
MakposBonronus u eé
3 6 3JIEKTPOHHAs IIK0JIa
€3yJIbTaThl
pesy (resh.edu.ru)
POIII Buosiorus - Poccuiickas
[Ipoucxoxnenue u
4 15 1.5 3JIEKTPOHHAs 1K0JIa
pa3BUTHE )KM3HU Ha 3emJie
(resh.edu.ru)
POIII Buosiorus - Poccuiickas
[IpoucxoxaeHue yemoBeka
5 10 1 1 3JIEKTPOHHAas LIK0JIa
— QHTPOIIOTeHE3
(resh.edu.ru)
DKOJIOTUsl — HayKa O
B3aUMOOTHOIIEHUAX 3
POII Buosiorus - Poccuiickas
OpraHU3MOB U
6 3 0.5 3JIEKTPOHHAs IIK0JIa
HaJOpraHU3MEHHBIX
. (resh.edu.ru)
CHCTEM C OKPYIKaIoIIen
cpenoit
7 OpranusMmsl U cpeaa 9 15 POII Buosorus - Poccuiickas
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oOuTanusa

QJIEKTPOHHAA IIKOJId

(resh.edu.ru)

DKOoJ0rus BUAOB U

POIII Buouioruga - Poccutickas

8 . 9 0.5 3JIEKTPOHHAA LIK0JIa
MOMYJISIIHI
(resh.edu.ru)
POIII BuoJsiorud - Poccutickag
DKOJIOTHS COOOIIECTB.
9 12 0.5 3JIEKTPOHHAdA NIKOJIa
DKOJIOTHYECKHUE CUCTEMBI
(resh.edu.ru)
POIII Buosiorud - Poccutickag
buocdepa — rimodanpuas
10 6 3JIEKTPOHHAsA LIKOJIa
YKOCHUCTEMA
(resh.edu.ru)
POIII Buosioruga - Poccutickas
YenoBek U OKpy Karomast
11 coena 6 3JIEKTPOHHAsA LIKO0JIa
ped (resh.edu.ru)
POIII Buosioruda - Poccutickas
12 PesepsHOe Bpems 8 3JIeKTPOHHAs IIKOJIA
(resh.edu.ru)
OBIIEE KOJIMYECTBO HYACOB
I 102 7.5

I10 ITPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

buonorus, 10 knacc/ [laceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue;
nox peaaknueit [Taceunnka B.B., AknnonepHoe o6mecTBo «3maTenscTBO
«IIpocsemenue»

buomnorus, 11 kimacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyonios A.M. u apyrue;
nop penakiueit [laceunuka B.B., AkninonepHoe oomectBo «M31aTenscTBo
«ITpocsenienue»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
buonorus 10-11 k. [Toypounsie pazpabotku. B.B. [1aceunux I'.I". I1IBerioB T.M.
E¢dumosa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII Buosiorus - Poccuiickad anekTpoHHad nkoda (resh.edu.ru)



https://resh.edu.ru/subject/5/10/




