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MOSCHUTEJBHASA 3AIIUNCKA

[Iporpamma 1mo ydeOHOMy mpenMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpefHero obmiero odpazoBaHusi pazpabotaHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydyeOHoro mpeamera «buosiorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHOi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeIMETHOU obsiactu «ECTeCTBEHHO-
HayuyHbele mpenmers». CormacHo monoxkenusm OI'OC COO mpodunpHbIe
ydeOHbIE TIPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBIISIIOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01IKUM, cpeHUM TTPOoPeCCUOHATIBHBIM U BBICIIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpodopueHTanueln o0yJarouuxcss U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOT'O 3HAaHUSI, CBA3AHHOTO C OHMOJIOTHEH,
MEUITUHOM, SKOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YpOBHE, omnpeaeiisieT o0s3aTesIbHOE (MHBAPUAHTHOE) MIPEAMETHOE COAEPKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccam,
PEKOMEHAYET TMOCJIEIOBATeIbHOCTh H3YYEHHs] y4eOHOro Marepuaia ¢ Y4yeToM
MEXIPEIMETHBIX M BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyarojaps 4YeMy  IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTWYECKUX  3HAHUMH,
OPUEHTHUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00Opasze >KH3HU, Ha
BOCMIUTaHWE OEpeXKHOTrO OTHOIICHUS K OKpYXKalomel NpupoaHou cpene. B
nporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO K TMUIAHHPYEMBIM
JUYHOCTHBIM, METAIlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIBHOW  JEATEIbHOCTU
oOy4Jarommxcsi MO0 OCBOCHHUIO COJepKaHUS OUOJOTHUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEero odmiero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE UM OpPUEHTHPOBAH Ha
pacIvipeHre W yriyOJIeHHe 3HAHWUW O0OyJaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OHOJIOTHMH, SMOPUOJIOTUHM U OWOJIOTUM Pa3BUTHA,
TE€HETUKHU, CEICKIIUN, OMOTEXHOJIOTHH, SBOTIOIMOHHOTO YUYEHHUS U SKOJIOTHH.



Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYarOIIUXCs K MOCIEIYIOIIEMY IOJIY4YEHUIO
Ouonoruueckoro  oOpa3oBaHHA B By3aX U OpPraHM3alMsIX  CPEIHETO
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIyYEHHBIX TPU HU3YYEHHH  OO0Yy4arOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero obpasoBanus, B 10—11 kimaccax 3Tu 3HaHMS NMOJy4aroT pa3Butue. Tak,
pacmiupeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX JKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIATHOTO U IOMCKOBOIO
XapakTepa, KOTOpPble MOXHO MCIIOJIb30BATh KaK OPUEHTHUPHI JJIs MOCIEIYIOLIEro
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHoMy mnpenmery "buomorusa" otpaxkaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUUOHHBINM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4YarOTCsl CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMHY OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpaszus IuiaHeTrsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrMH, SMOpPHOJIOTUU U
OMOJIOTUN PA3BUTHUS, TEHETUKU W CEJIEKUUH, OMOTEXHOJOTMU U CUHTETHUYECKOU
OMOJIOTMH, AKTyalIM3UPYIOTCS 3HAaHMS OOy4yaroluxcs Mo OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce u3ywaroTcs SBOJIIOLHUOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYueOnslii npeamer  «buonorus»  mpu3zBaH  00€CEYUTh  OCBOEHUE
0Oy4aroIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBUJI,
JIe)KAIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM MU OCOOCHHOCTSX KIETKHM, OpraHu3Ma, MOMYJIsIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aclieKTax OMOJOrMuecKux 3HaHui. Jlis
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO0 MaTepHalia B COACPNKAHUHU MPOTrpamMMbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WM MHOW o0nacTu OWOJIOTMH, BKJIAJOM OTEUECTBEHHBIX U 3apyOe’KHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.

[enp n3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOrO0 paHra M NpUOOpeTeHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B ()OPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(hecCHOHANBPHOM AESITENbHOCTH, CBSI3aHHOW C OuosoruMei, Wi K BbIOOpPY
y4e0HOTO 3aBEACHUS JIs1 TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30oBaHUS.

Jloctmxenne 1enu u3ydeHus yueOHoro mpenmera «buonorus» Ha
yIyOI€HHOM YPOBHE 00€CTIEYMBACTCS PEHICHUEM CIISIYIOIINX 3aa4:



OCBOEHHUE OOYYAIOIIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNs, B, OMOTE01EeH03, OMocdepa); 0 BELIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHUE OOYy4YaloMIMXCd C METOJAMH TO3HaHUS >KUBOW TMPUPOJIBI:
UCCJIEIOBATENCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OHOJOTHH, SMOpPUOJIIOTMM U OWOJOTMM pPa3BUTHUS, TEHETHUKU U
CEeNIeKIIMM, OWOTEXHOJOTUU U CHHTETHYECKOW OHOJIOTHUH, TMaJeOHTOJIOTHH,
DKOJIOTUH);  METOAAMH  CaMOCTOSITEIBHOIO  NPOBEACHHUS  OMOJOTMYECKHX
uccienoBaHuii B Jlabopatopur W B mOpupoae (HaOmoJeHue, HU3MEpEeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYaIOIUMUCS  YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIHMIO; I0JIb30BAThCS
OMOJIOTMYECKON TEPMHHOJIOTMEN M CHUMBOJIMKOW; YCTaHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-DKOHOMHYECKMMH M 3KOJOTHYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTU I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTh W COOMIOJATH  MEPBI
npo@HIaKTUKU MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTeph30BaTh
COBpEMEHHBIC HAyYHBIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BuTHE y 00YYaIOIMINXCSI HHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TPOIECCE 3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITUSIMH W COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMK B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JoTuei
OMOJIOTMYECKOT0 UCCIIeIOBaHMS, IPOBEICHUS HKCIIEPUMEHTAIbHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJCIUPOBAaHUS OMOIOTHUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIHUTAaHUE Yy 00yYarOIMXCs [IEHHOCTHOTO OTHOILEHUS K *KUBOW MPUPOJIE B
LEJIOM U K OTJENbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUYECKOM,
TEeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTypbl TOBEICHUS B TMPUPO/IE;
WHTETpaIH €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  OOyYaroMMMHCS  KOMIIETEHTHOCTH B paIlMOHaJIbHOM
MIPUPOJIOTIOIB30BaHUN (COOJIIOICHUE TIpaBUJI TOBEICHHUS B TIPUPOJE, OXPaHbI
BUJIOB, KOCUCTEM, Onocdephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3/I0POBBS
OKpYXKaroIux Jrojed  (coOmromeHuss Mep npodriakTuku — 3a0oJieBaHUH,
oOecrieyeHue 0€30MacHOCTU KU3BHENEATEIbHOCTH B YPE3BBIYAWHBIX CUTYyaIUsX
OPUPOJHOTO U  TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUM U YMEHUI B TOBCEHEBHOM )KU3HU;

CO3/laHHME€  YCJIOBHM  JUIsi  OCO3HAHHOTO  BbIOOpa  OOydaromUMUCS
VH/IMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUHU, CIOCOOCTBYIOIIEH



MOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
VHIMBUIYIHBIMU HHTEPECAMH U TIOTPEOHOCTIMU PETHOHA.

OO1ee 4ncao 4acoB, OTBEICHHBIX HA M3yYeHHE OMOJIOTHH Ha yriIyOJCHHOM
ypOBHE cpeaHero oobiero oopazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).

Ot6op opraHu3anMOHHBIX (OPM, METOJOB M CPEICTB OOy4YeHHS OMOIOTHU
OCYIIIECTBISIETCS C YU4ETOM CHEIHM(HUKU €ro CoAepKaHWsS W HANpaBICHHOCTH Ha
IpOAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHH3alUsaX CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

OO0s13aTenbHBIM YCIIOBHEM MPU 00YYCHUHM OMOJIOTUN HA YTITyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTA0OOPATOPHBIX M TpPAaKTHYeCKUX paboT. Takxke ydactue
OOyYaroIMXCsS B BBITOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEI0BATEIHLCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEIACIAETCS ydUTEJIeM Ha OCHOBE HMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHMA.



COAEPXAHUE OBYUEHUA
10 KITACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HM3ydyaeMble  MMH  MPOOJIEMBI.
DyHIaMEHTalbHbIEC, NPUKIATHBIE M TIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OMoJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruel. 3HauYeHHE OUOJIOTUM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apBuH,
V. I'apsen, I'. Mennens, B. U. Bepnanckuit, U. I1. I1aBnos, . . Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHUE

JKuBble cucteMbl Kak mpenMer uzydeHusi Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYECHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3aIus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpoBHU OpraHu3alid KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(buoreoneHoTuyeckuit), OmocdepHsiiti. Ilporecchl, MPOUCXOAAIINE B KUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromue xuBble CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3allH.

N3ydenue xuBbIX cucteM. Meroapl Omonormdeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [loHdaTue 0 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. IloctaHoBka w
npoBepka rumnote3. HynmeBas runotesa. [lonstue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Pe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpauu

Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucrteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3ALMHU KUBOHU
npupob», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «buochepa», «Metossl
W3YUYEHHUS )KUBOM IIPUPOIBI».



O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE I TIPOBEICHUS
HAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KiieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHUS] COBPEMEHHOW KJIETOYHON
TEOPHH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METOl MEUYEHBIX aTOMOB, AU(PPEepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTHS METOLOB MUKPOCKOTIUIY.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MUKpONpENnaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIIETOK.

IIpakTnueckass padora «/3yueHue MeETOJOB KJIETOYHOM OHOJIOTHH
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTUPOBaHUE,
IT1IP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma um e€ posb Kak pacTBOpUTENIA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPETYIsIuu. MuHepanbHble BEIIECTBA KJIETKH, UX OHOJIOTHYecKas
poJib. PoJib KATHOHOB U AHUOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buosornueckue mnoauMmepsl. benkwu.
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mousiekydibl. [lepBuunas
CTpyKTypa Oenka, MenThaHas CBs3b. BTopuuHas, TpeTWyHas, YeTBEPTUUHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue Qpynkuun 0enkoB. Ipuonsi.

VYrneBonbl. MoHOCaxapu/ibl, TUCaxapyibl, OJTUTOCaXapyIbl U MOJIUCAXAPHUIBIL.
OO0mmii 1IaH CTpOeHUST U (PU3UKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorndeckue pyHKIIUM YTIIEBOIOB.

Jlununpl. M'aapodunbHO-THApPOGOOHBIE CBOMCTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buosornueckue QyHKIUU
munuaoB. OOmMe CBOMCTBAa OMOIOTHYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, TOTYIIPOHUIAEMOCTb.

Hyxneunosesie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnmun kommuiementapuoctu. IlpaBmiio Yapradda. Crpykrypa



JIHK — nBoiinas crmpans. MecTtoHaxoxaenne u ouonorndeckue pynkmuu JIHK.
Buael PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowl eenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykTypHas OuoJsiorusi: OMOXUMUYECKHe U OMoU3NYECKrUe UCCIECIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONEKyNI. Mooenuposanue
CmMpyKmypbol U OYHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudeckull cunmes GUOMOJIEKY]L U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpanumn

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

Huarpammel:  «PacrnipeneneHue XUMUYECKHX 3JEMEHTOB B HEKHUBOU
npupoie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuogmdeckass Tabnuia XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOIb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoyeKyn JUnuaoB», «HyKIEeMHOBBIE KHUCIOTBIY,
«Ctpoenue Mosnekyiabl ATDy.

OOopynoBaHue: XMMHUYECKasl MOCyAa U 000PYyI0BAHHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TOMOIIbIO Ka4eCTBEHHBIX
pEaAKLIHIN.

JlaGoparopnass  paGora  «lccrmenoBaHWe — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUMH KJIETKH

Tumnbel KIETOK: >3yKapuoTHdeckas U mpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHre MpoKapuOTHYSCKOM KIeTKH. KieTouHas cTeHKka OaKTepuid B apXeH.
Oco0OeHHOCTH CTPOCHHsI TEeTepOTpO(HONH U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecCTo U poJib TPOKapHOT B OMOIICHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IIa3MaTUYECKyH0 MeMOpaHy: MacCUBHbBIN
(muddy3us, obmeru€éHnas auddys3us), aKTUBHBIA (MIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabota Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, ¢aroruros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHUM, rprOOB.

Huromnasma. [{uro3zone. Lutockener. JIBukenne nuroriazmbl. OpraHoubl
kietkn. OmHOMEeMOpaHHBIE OPTaHOWIBI KIETKH: JHAOIUIAa3MAaTHYeCKas CeTh
(OIIC), anmapart I'ombmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocCBs3b
OJTHOMEMOPAHHBIX OPTraHOUAOB KieTku. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMma.
Mexanuszm nanpasnenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3



KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA) — SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas ¢yHkius anmnapata ['onsmku. Moougurkayus 6enxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onv0xcu. Tpancmopt
BEILIECTB B KJIeTKE. Bakyonn pacturenbHbIX KieToK. Knerounsii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABl  KIETKH:  MHUTOXOHAPWUM,  ILJIACTUIBI.
Ipoucxoscoenue mumoxonopuii u naracmuo. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue U (yHKUMHW MHUTOXOHIpuM U rmuiactul. [lepBuunsle,
BTOPUYHBIE U  CIIOXKHBIE  TUIACTUABI  (POTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOIIIACTHI BHICIIMX PACTEHUMN.

HememOpanusie opranouasl kiaeTku CTpoeHHe W (YHKIIMHM HEMEMOpaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. Ilpomeorcymounvie Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmel. MBIIIEUHbIE  KJIETKU.
Axmunosvie KOMNOHeHmMbl HeMbluleyHblX Kiemox. MukpoTpyoouku. KierouHsii
neHTp. CrTpoeHHe U JBUKEHHE JKITYTUKOB M pecHUYeK. MUKpOTpyOOouKu
nuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka sipa, XpOMATUH, KapuoIUIa3Ma, SAPBIINIKU, UX CTPOEHUE U
¢byHkun. SnepHeiii O0enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHOJIOKEHHE
XpOMOCOM B HUHTep(azHOM sape. Iyxpomamur u 2eemepoxpomamut. benxu
XpOMaTHHA — THUCTOHBI. /J[uHamuka s0epHOU 00010uKu 6 mumose. AHoephbiil
Mpaxcnopm.

Knerounsle BkiItoueHus. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

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

Tabmuupl U cxembl: «CTpoeHUE SyKapuOTHUECKOW KieTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpoeHHEe  pacTUTENbHOM  KieTkn», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUUECKOMN KIETKI.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKPOINpENnaparbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpENapaThl OaKTepUATbHBIX KIETOK.

JlabopaTopnass pabora «l3ydeHue CTpPOEHUSI KIETOK Pa3IUYHBIX
OpraHUu3MOB).

IIpakTuuyeckas padora «l3ydueHne CBOMCTB KJIECTOUYHON MEMOPAHB.

JlabopaTopnass padora «lccnegoBaHue Ma3smMoiM3a W JACIUIA3MOJM3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIa3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M MpeBpallleHUE IHEPTUH B KJIETKe

AccUMHIIALINS U AUCCUMIIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oomMeHa
BEIIIECTB: aBTOTPO(MHBIN W TeTepOoTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
npoleccax. OJHepreTuueckoe ooOecrnieueHue KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peaknuid KIECTOYHOTO
meTabonmu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEHUCTBUS.



Kodepmentsl. OTnnuusi pepMEeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OCJNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMUHbIX (PAKTOPOB.

[lepBUYHBI CUHTE3 OpPraHMYECKUX BemiecTB B KieTke. DoTocHHTES.
AnokcueenHbvlli U oxcueeHHbl omocunmes y oaxkmepuu. Ceemocobuparowue
nUSMeHmMbl U NUSMEHMbl PeakyuoHHo2o yermpa. Poib XJI0OporiacToB B mpolecce
dbotocunTe3a. CBetoBas U TeMHOBas ¢aspl. Pomoovixanue, Cs., C4. u CAM-munwvi
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOPOB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHHe (POTOCUHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Orarbl DHEPreTUYECKOTO oOMeHa.
[TonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIEHUE TIIFOKO3BI.

buosiornueckoe OKUCIEHUE, WU KIETOYHOE AbIXaHue. Pojib MUTOXOHAPHUIA B
npoueccax Ouojgoruueckoro okucinenus. Llukinnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeuss membpanunoz2o epaouenma npomonos. Cunmes
ATD: paboma npomonunou ATD-cunmaser. IlpeuMmyniecTBa a’poOHOTO IMYTHU
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGHEeKTUBHOCTh SIHEPTETUUECKOTO OOMEHa.

JleMoHCTpauumn

[Hoptpersr: k. IIpuctmu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourenbrapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabnuipl 1 cxembl: «POTOCUHTE3», «DHEpreTUUeckuit oomen», «buocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

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

JlabopaTtopnass pabGora «/3yueHue  KaTaqIUTUYECKOM  aKTHMBHOCTHU
dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y.

JlabopaTtopnasi pabGora «/3ydyeHune (HEpPMEHTATUBHOTO PACIICTIIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue 1mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacseacrBeHHasi uHGoOpMaIus U peajinu3anus eé B KJIeTKe

Peakiuun matpuyHoro cunres3a. [IpUHLIUN KOMIIJIEMEHTAPHOCTU B PEAKIUSAX
MaTpUYHOIO cUHTe3a. Peanuszanus HacneacTBeHHOW nHpopmManuu. ['eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuus — wmarpuunbli cuHte3 PHK. IlpuHnmmnsr
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.



Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBusi O6uocunte3a Oenka. KomupoBanue amuHOkuCHOT. Ponb pubocom B
OunocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MIPOKApUOT U 3YKApHUOT. Peryisius akTUBHOCTM I'€HOB Yy MNpOKapuoT. l'mmoresa
onepoHa (d. XKako0, XK. Mano). Monexynapuvie mexanusmovl 3KCnpeccu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblil romeocTas.

Bupycel — HekiieTouHbIe (hOPMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpocHME
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTepHo(haroB. JKusHeHnblil Yuki
JIHK-cooepocawux eupycos, PHK-codepoycawux eupycos, 6akmepuogazos.
Obpamnas mpanckpunyus, pegepmasd, uHmezpasda.

Bupycurie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuit. CIIN]/], COVID-
19, conmanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anaruz donvuwux maccusos («bigdatay)
CMPYKMYpHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JlemoHcTpanuu

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

Tabmuiel u cxemsl: «buocuHTe3 Oenkay, «I'eHeTHYeCKui Koy, «Bupyche»,
«bakrepuodarm».

IIpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA».

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. HMurepdaza u  MUTO3.
Oco0OeHHOCTH TMpolieccoB, MpoTeKawIux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUH ) epUo bl HTEpGa3bl.

Marpuunsii cunte3 JJHK — permukanms. [lpunnunsr perumkanum JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, AHTUNAPAILIECIBbHOCTb.
Mexanusm perukanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Teromepsl u

TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTIOWIHBIA W
rariouAHbIA  HAOOpHl  XpoMocoMm. ['omosiormuHbie XpoMocoMbl. [lomoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a U TPOUCXOISIINE B HUX

nporecchl. Tunbel muto3a. KapuoknHe3 u 1uToknHe3. buosiormdueckoe 3HaueHUe
MHTO3a.

Perynsnus MUTOTHYECKOTO IMHUKIA KIETKH. IIporpammupyemasi KieTouHas
rudesnp — arnomnTos.

Knerounoe sapo, Xpomocombl, (GYyHKIIMOHAJIbHAs TEHOMHKA. Mexanusmol
npoaugepayuu, oupgepenyuposxku, cmapenus u eudeau kiemok. «lL{ugposas
K1emKkay» — ououngopmamuyeckue mooenu QyHKYuoOHUpOBaHUs KIemKu.

JleMoHCTpanun



Tabmupl 1 cxembl: «OKW3HEHHBIN LUK KIETKHW», «Mutos3», «CtpoeHue
xpomocomy, «Permkanus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapathl: «MHUTO3 B KJIeTKax
KOpELIKA JIYKa».

JlabopaTtopnass  pabdora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPETapaTaxy.

JlabopaTtopnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u GyHKUMH OPTaHM3MOB

buonoruueckoe pazHooOpaszue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM ~ CTPOEHUS U  KU3ZHENEATEIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPUOBI, OJHOKJIETOYHBIE
BOJIOPOCIIN, APYTHE MPOTUCTHI. KOJIOHNAIBHBIE OPraHU3MBI.

B3auMoCBsA3bp 4YacTe€l MHOIOKJIIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl H
cucTeMsl opraHoB. Opranusm kak exuHoe uenoe. I'omeocras.

Tkanu pacreHuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
NOKPOBHAsi, TPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacnooXKeHUs TKaHEH B OpraHax pacTeHUM.

TKaHU KUBOTHBIX U YEJOBEKA. THIIBI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COEJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (PYHKUUH H
PACIIOJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M TeHEpaTMBHBIE Opranbl pacteHuid. OpraHsl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrtenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
TUIIBI COEAUHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBMKEHHE  OJHOKJIETOYHBIX  OpPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTOKIJIETOUHBIX PacTEHUIL:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblleyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX paboTa.

IIntanue opranusmoB. llorsmomenue BOIBI,  YIVIEKHCIOIO ras3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTanue XKMBOTHBIX. BHyTpHumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. I[lumeBapurenbHble kene3bl. [lnimeBapuTenbHas
CUCTEMA YEJIOBEKA.

Hpixanue opranu3mMoB. J[pixanue pacteHuid. J{pixanue >xuBOTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHMS JIETKMX [MO3BOHOYHBIX YKUBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaromux. Perymsmus npixanus. JpixarenbHble 00BEMBI.



TpaHCIIOPT BEWIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcriopT BemeCcTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOparieHusi. DBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepala u €€ peryisiuus.

Brigenenne y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. DunbTpanus,
CeKpelusi U 00paTHOE BcachbIBaHHE KaK MEXaHU3MbI pabOThl OPraHOB BBIJCIICHUSI.
CBs13b NOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cCUCTEMaMU. Brienenue y
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHue u (yHKIIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YEJIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuil M WUCTHI MPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pAacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX HOpPOU3BOIHBIE.
3amura opranusma oT OoinesHeil. IMmyHHast cuctema denoBeka. KieTouHblii u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbli U npuoOpeTéHHbI crenuduueckuit
UMMYHUTET. Teopusi KIOHaIbHO-celeKkTuBHOro ummyHuteta (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazmpaxxumocte ©  perynsiuuss |y OpraHu3MoB. PazgpaxumocTs y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxuMocts U peryiasiuust y
pacteHuid. PocTOBbBIE BENIECTBA U X 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTIENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanbHas peryanus U SHAOKPHUHHAs CUCTEMA JKMBOTHBIX M UYEJIOBEKA.
JKenespl DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMoCBs3p HEpBHOW U SHIOKPUHHOW CHCTEM. [ umoTasamo-runogusapHas
CUCTEMA.

JlemoHcTpanuu

IToptper: U. 11. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CHucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEE CTpOECHUE
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembn»y, «CTpoeHue ctediisy,
«CTpoeHue JNHCTOBOM IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET 4YelOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «Hepsnas CUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHHE MBIIIIbDY,
«mmynurer»,  «KuiieunomonoctHele», «CxeMa  MUTaHUS  PACTECHUN,



«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPBDY,
«Ctpoenue miaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrema  nrunmy, «HepBHas — cucrema
MJIeKonuTamux», «HepBHas cuctema yenoBeka», «Peduaexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJIHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, UTJIOKOXKUX, KUBBIE AK3EMIUISIPhl KOMHATHBIX pacTEeHUM, repbdapuu
pacTeHU! pa3HbIX OT/AEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opyAoBaHuUE JJI1 JEMOHCTPALIMH OYBEHHOTO ¥ BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmaiia u OeIKOB Mo IelcTBUEM (EepMEHTOB, 00OPYAOBaHHUE JJIs
JEMOHCTPALIMM OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIEIN TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEeW paCTCHHIN.

JlabopaTopHasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

JlabopaTtopHasi padora «/3ydeHue opraHoB [IBETKOBOI'O PACTCHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKJIIOYasi BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHE, CHOPYJISALUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuoxkeHue. [lonoBble kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnnrosep. bronorndecknii CMbICIT
M€i03a M TOJOBOro Tmpouecca. Meilo3 U €ro Mecto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KENESBI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorenes. CTpoeHue
MIOJIOBBIX KJIETOK.

OmofnoTBOpeHHe U 3MOpHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CrocoObl
OILTIOIOTBOPEHMS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanumoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHME 4YacTell pa3BUBAIONIETOCS 3apojbliia (SMOpHOHANbHAS WHIYKLIHS).
3akjlagka IUIaHAa CTPOEHMS JKMBOTHOIO KakK pe3ynbTaT HEpPaApXUUECKUX
B3aMMOJICHCTBUI TeHOB. BiusHue Ha 5MOpPHOHANIBHOE pPAa3BUTHUE PANUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pas3BuTHe. PasButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U



ITIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOe 3HAaYEeHHE NPSAMOIO M HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [leprnoapl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B Ipolecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy IIBETKOBBIX pacTeHuil. OOpazoBaHuE U
pa3BUTHE CEMEHHU.

MexaHu3MBl pETYISALAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereraruBHoe pasMHOxkeHUE», «Tumbl OGecmosoro
pa3MHOXKEHUD», «Pa3MHOXKEHHE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3zmHOXeHue runpe», «Meio3», «Xpomocomel», «I'amerorenes», «CTtpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «llpsmoe u
HENpsAMOE pa3BuUTHE», «Pa3BuTHE MalCKOro Xyka», «Pa3Buthe capaHum»,
«Pa3Butne nArymkw», «JIBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX pPACTECHUN,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JABYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIMKII COCHBD.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MUKpONpENnaparbl SHLEKIETOK H
CIIEpPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPENApATAX .

IIpakTnueckass padora «BbIsBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MO3BOHOYHBIX )KUBOTHBIX.

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIIUX
PaCTEHHI».

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH W HM3MEHYMBOCTH
OPraHU3MoOB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKWM Kak Hayku. Paboter T
Mennens, I'. ne @pusza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA W PELUECCHUBHBIN
MpPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSL, TMOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI  TE€HETUKU:  THOPHIOJOTMYECKUN,  IMTOJOTMYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun



[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. @umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMbI CKPEIIUBAHUS.

JlaGopaTopnasi pabGora «J/[po3oduna Kak OOBEKT TIE€HETHYECKUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

ennHo00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKkOH pacUICIUICHUs MPU3HAKOB. L{uTOosIOrMuYecKkne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HacIeIOBaHHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUS  IIPU3HAKOB. [{uTonornyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILIUBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHOe
HACJIEIOBAHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TreHaMHu. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoMOCOMHBIM MEXaHU3M OIpPEAEIEHUs Mmoia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOoraMmeTHbId MOoJ. ['eHeTmueckas
CTPYKTYpa MOJIOBBIX XpomMocoM. HacienoBanne Npu3HaKoB, CUETJIEHHBIX C TTOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBINM aJulequ3M. B3anmMoAeiCTBUE HEaUIEIbHBIX T'E€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
TakKe (PU3MOJIOTHYECKUX TPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIIUM.
['eHeTnueckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
M3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuibr u cxemsl: «llepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuii 3akoH
Mengaensi», «AHaIM3UpYIOLIEEe CKpeluBaHue», «HemonmHoe TOMUHUPOBAHHEY,
«CuersieHHOe Hacle/l0BaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,
«Kapuotun denoBeka», «Kapumotun npozodwib», «Kapuotunm mnTuiby,
«MHO>XECTBEHHBIN aJICIN3M», « B3anMo1eliCTBHUE IT'€HOB.

O6opynoBanue: MoOjAeNb g JEMOHCTpalMud 3aKOHOB €IMHOO0pasus
ruOpUJIOB TEPBOrO TOKOJIEHHS M pACIICIJICHUS TPU3HAKOB, MOJAENIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJAEIb I
JEMOHCTPAllMH CLEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jlpo3zoduiay.



IIpakTnyeckas padGora «l3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuueckass paGora  «l3ydyeHue  pe3ylbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (HEHOTHUIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHASI.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpensl B (popMupoBaHUH
Moau(dUKaMoOHHOW M3MeH4YnBocTH. HopMa peakumu mpusHaka. BapuanmoHHBINH
psa u BapuanmoHHas KpuBas (B. HMoranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHYMBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHASI.

KoMOuHaTtuBHasT M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJTHOTO BUA.

MyTranuoHHass W3MEHYMBOCTh. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  WHAYIUMPOBAaHHbIE MyTauuu. SaepHbie U
nuTora3MaTuyeckue Myranuu. CoMaTUYeCKUEe W MOJOBble MyTanuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIMSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HaciencTBeHHoM u3MenunBoctd (H.WM. BaBuioB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYECKUXx Qakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JemoHcTpanuu

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

Tabmumet w cxembl: «Buasl  u3mMeHuMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnongoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.

O6opynoBaHue: >XKMBbIE W TepOapHBIC AK3EMIULSIPhl KOMHATHBIX PAcCTCHH,
pucyHku (dotorpadgum) >KUBOTHBIX C PA3TUIYHBIMHA BUIAMH H3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psjga U
BAPUALIMOHHOU KPUBOM».

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuorun uyenoeka. MexayHapoaHas IpOrpamMMa MCCIIEIOBaHUS T€HOMA
4yejnoBeKka. MeTonbpl  M3ydeHUsT ~TIE€HETHMKH  YEeJIOBEKAa: TIEeHEaJlOTMYECKHM,
OJIN3HELIOBBIN, HUTOTC€HETUYECKUN, MOIMYJISALIMOHHO-CTATUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:



MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[1[[P-ananu3a. HacnenctBenHble 3a001€BaHus YesloBeKa. [ 'eHHbIE U XPOMOCOMHBIE
OoJe3HM 4YeloBeKa. boJie3HM C HACleACTBEHHON MpelpacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUN U JICUEHUH T€HETHYECKHUX
3a0oyieBaHUN 4yenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Ipy3a». JTUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peJaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYEeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KAroIIe cpeanl. | eHeTnyeckast
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpanumn

Tabmuupsl u cxemsl: «Kapuotun 4denoBeka», «MeToapl U3y4yeHUsS T€HETUKH
yesjoBekay, «I'eHeTnyeckue 3a00JIeBaHUS YETTOBEKaY.

IIpakTnueckas padora «CocTaBieHHE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTuKanuss W CEJEKUUs. 3apOXKICHUE CEIEKIMH U JIOMECTHUKALMH.
Yuenue H. U. BaBunoBa o lleHTpax mNpoUCXOXKIEHUS U MHOro00Opasus
KYJIbTYPHBIX pacTeHUi. Poib cenekuuu B CO3JaHUM COPTOB PACTEHUM U IOPOJA
#*uBOTHBIX. CopT, MmOpoAa, ImMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wm3MmeHuMBoctTh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKIIMOHHOM pabOThI.

MeTonbl cenekuMOHHON paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA H
VHIUBUTYJIbHBIM. ITarbl KOMOUWHAIIMOHHON CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUINY C TOMOIIBIO OLIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PanuanMOHHBIN U XUMUYECKUA MYTAareHe3 Kak UCTOYHHUK MyTallui y KyJIbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUSA U METOOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEIeKIUH.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTtpusnaosas TUOpUIN3AIINS.
brmuskoposcTBeHHOE — CKpemmBaHue, wid  MHOpuauHr.  HeponcTtBeHHOE
CKpelIMBaHue, WiW ayTOpuauHr. ['erepo3uc w ero mpuumHbl. Vcmomb3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEICKIIMU PAaCTCHUMN U )KUBOTHBIX. «3enéHas
Dpesonoyusy.

CoxpaHeHUE U U3YYEHHE T'€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOAWYed ISl CO3/JaHUsT  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 YeJAX YIYUUEeHUs CYWeCm8YIOWUX U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUl,
nepeoosulx uoell U NePCneKmuU8HbLX MexHON0SULL.

JleMoHCTpanun



[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenexkuun», «OTnanéuHas rudpuauzanus», «MyTrareHesy.

JlabopaTopnasi padora «/3yueHnue copTOB KyJIbTYPHBIX PACTEHUI U MOPOA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypeuss «OCHOBHBIE METOABI M JIOCTHIKEHHUS CEJIEKUHH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO depmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIAOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJiorus U CMHTeTHYECKasi 0MOJIOTHA

OOBEeKThI, HUCHOJb3yeMble B OHOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJIbTYPBI, MUKPOOPTAHU3MBI, ux XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJIeOOMeueHue, TMOIYYeHHE KHCIOMOJOYHBIX HPOAYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTHl MHKPOOMOJOTHYECKUX
TexHonorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.

Co3zlaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJECHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUsI TEHOMOB C LEJBIO MOJYyYEHUSI OPTaHU3MOB U MX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUYAOIIHNECs B MPUPOI€ OMOCUHTETHUECKHUE MYTH.

Kinerounasa unxeHepusa. MeTonbl KyJIbTypbl KIETOK W TKaHEW PACTEHUU H
*KUBOTHBIX. Kpuobanku. Comarudeckas ruOpuau3aius W COMATHYECKUM
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
ANLEKIETOK U KIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTAUHUHU SAEP KIIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUSA U  MUKDOKIOHAILHO20
PASMHOIACEHUSL CENbCKOXO3AUCTNEEHHBIX KVIbIMYP.

XpoMOCOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
koHCcTpyupoBanue pekomOouHantHeiX JIHK. Cozdanue mpanceennvix opeanusmos.
JlocTrokeHUssT W MEPCHEKTUBBI  XPOMOCOMHOM W T€HHOM  HMH)KEHEPHUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON MHKEHEPHH.

Menuuuackue 6uorexnosnoruu. [locrrenomuas nudposas meauuuna. [TLP-
JMAarHocTuka. MeTaOoJIOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 MpoTeoMa
YEeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. MCIoOnp30BaHME CTBOJIOBBIX
kieTok. TaprerHas Ttepanusi paka. 3D-Oumoumkenepus s pa3paOOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEeW COuUeTaHHMEM TEXHOJOTHUH TpEXMEPHOro OuonmpuHTHHTa M ckaddonauHra
JUISL PELIEHUs 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIAHBI.

Co3naHne BEKTOPHBIX BAaKIMH C IEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3anuThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHE MOJEKYISPHBIX MEXaHU3MOB



¢bynkmonupoBanus PHK-conepskammx BUPYCOB, BBI3BIBAIOIIMX OCOOO OIMACHBIC
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.
JdeMoHCcTpaIMA
Tabmunps! u cxemsl: «/cnoap30BaHNE MUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas HHKEeHepUsn», «I eHHass HHXKEHEPUsD».
JlaGopaTopnas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.
IIpakTHyeckas padora «llosydeHre MOJIOYHOKHCIBIX IIPOTYKTOBY.
JIKcKypeuss «bBHOTEXHONOrMsT — BaKHEWINAs MPOU3BOAUTENbHAS CHUiA
COBPEMEHHOCTH (Ha OMOTEXHOJOTHYECKOE MPOU3BOACTBO)».

11 KVIACC

Tema 1. 3apoxaeHue W pa3BUTHE 3BOJIOLUOHHBIX INpeICTABJICHUN B
OnoJIoruu

OomonnonHass tTeopus Y. JlapBuna. IlpeanochulKM BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrokylye cuiibl 3BooIUK BUAO0B 110 Y. JlapBuHY (BbICOKass HHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBII U NCKYCCTBEHHBINH OTOOD).

Odopmienne cunrerndecko Tteopun sBotonnu (CTD). HelTpanbHas
Teopusi 3Boitonuu. CoBpeMEHHas JBOJIOIMOHHAS  Ouosiorus. 3Ha4YeHHe
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu

[Toptpetsr: Apucrtorens, K. JInnnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaenn, . K.
benses.

Tabmuer u cxembl: «Cucrema >xuBoil mnpupoasl (mo K. Jlunnero)y,
«Jlectnuua xuBbIX cymectB (o Jlamapky)», «MexaHusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cymiectBoBanue», «llopoasl romybeit», «MHoroobpasue KyJIbTypHBIX (hopm
KarmycThl», «[lopoasl JoOMamHUX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOWIEHUS JIBHXKYIIUX CHJ 3BOJIIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CAUHTETUYECKOM TEOPUU 3BOJTFOLIH.

Tema 2. Mukpo3Borouus u € pe3yJabTaTbl

[Tonmynsinusa Kak 3J€MEHTapHasl €quHULIA 3BOMIONUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisuuid. M3menenue
reHooHa TOMYJSIUMU KaK DJIEMEHTAPHOE SBOJIOLIMOHHOE SBJICHHE. 3aKOH
reHetTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

DOneMeHTapHble (aKTOpbl (IBUXKYIIME CUJIbI) HSBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHatuBHas wu3MeHuuMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHAIpaBJeHHbIE W3MEHEHMs] 4YacToT amieiaed B momyisuusx. Oddexr
ocHOBaTena. JIDggexm oOymuiiounoco eoprviuwika. CHUdCeHUe 2eHemu4eckKo2o
pasHoobpazus: npuuunsl u creocmeus. llpossenenue s¢hgpexma Opetigha 2eros 6



oonvuwux u  manvlx  nonyiayusax.  Mwurpauun.  M3omAups  MOMYJISALMA:
reorpadudeckas (MpocTpaHCTBEHHAs), OMoJIOru4ecKast (pernpoayKTUBHA).

EcrectBennbiit oTOOp — HampaBisoomui (HakTop SBOJIOIUUA. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMMA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIMA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUMKHOBEHHE W HBOJIOIUS COLUATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMH.
Bo3HUKHOBEHHE  TPUCIIOCOONIEHMH y  OpraHu3MoB.  ApoMopdo3sl U
uanoagantanuu. [Ipumepsl mpucnocobseHuil y opranu3MoB: Mop(hoIornyecKue,
duznonornueckue, - OMOXUMHYECKHE,  MoBeAeHUYeckre.  OTHOCHUTENBHOCTD
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3o0msius — kirodeBord (akTop BuaooOpazoBanud. Ilytu u
CrIocoObI BHJI000pa30BaHMUS: aJuIoNaTpU4YECKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (DKOJOTHYECKOE), «MTHOBEHHOE»  (MOJMILIOUIN3AIINS,
rubpuau3anus). JJIMTeTbHOCTh BOIOIMOHHBIX MTPOIIECCOB.

Mexanuzmbl GOpMHUPOBaAHUS OHMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIOIMOHHONM OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONMS U KOIBOIIOIHUS Mapa3UTOB U UX
x0351eB. MexaHnu3mMbl (OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CTHIOCOOBI
OO0pBLOBI C HEM.

JleMoHCTpauumn

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

Tabnuupl U cxembl: «MyTalMOHHAasE W3MEHUYMBOCTHY», «llomynsiimonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «/IBuxyime
CWJIbl ABOJIIOLUNY, «IKOJOTMYEcKass M30Js1us MONYJIALHA ceBaHCKOU (openny,
«l'eorpadmueckast WM30JISAIUS  JTUCTBEHHUIIBI CHOUPCKONM W JIMCTBEHHUIIBI
naypckoiy, «llonynsiiMoOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U XKEPTBY», «CxeMa
JIEUCTBUS ©CTECTBEHHOTO O0TOOpa», «PDopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHbIN MenaHu3M», «/KuBble uckonaemsie», «lI0KpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaronias OKpacka KUBOTHBIXY,
«Dusnonornueckue ananranun», «lIpucrmocoOIeHHOCTh OpraHu3MoB M €€
OTHOCHUTENBHOCTHY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BuAa B
npupose», «CrnocoOwsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BUAOB JaHABIIICH», «IKOJIOrMYECKOe BUI000pa30BaHUE BUIOB CHHUIL,
«ITonumionasl pactreHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepeil C MpuMepamMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydena MNTHUIl U 3Bepei
pa3HbIX BHUJAOB, TrepOapuu pacTeHUM OJM3KUX BHUAOB, 00pa30BaBIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnass padora «BrbIsiBiIeHHE W3MEHUYUMBOCTH y OCOOEH OJHOTO
BUJIAY.



Jlabopatopuass  padora  «lIpucmocobmeHus  OpraHm3MOB U HX
OTHOCHUTEJbHAS 1IEJ1eCO00Pa3HOCTDY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB IO MOP(POIOTUUECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoJIIOIIMS U €€ pPe3yJIbTaThI

Mertonel W3ydeHMST MaKpol3BOJOLMHU. [laleOHTONOTMYECKME  METOIBI
uzydeHus: oHBoionuu. Ilepexonneie ¢GopMbl W (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpadudeckue meTonsl u3ydeHus sBotonuu. CpaBHeHUE (QIIOpPHI H
dbayHpl MaTepuKOB W OCTpOBOB. buoreorpaduueckme obOmactu 3emuu. Bumbi-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bI U3YUEHUS
ABOIONMM. ['eHeTHueckue MeXaHU3Mbl JBOJIIOIMM OHTOTEHE3a M TMOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PynuMentapusle  opraHbl W aTaBU3Mbl.  MOJNEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKHUE W  MaTeMaTHYECKUE  METOJbl  U3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOJbl MOCTPOEHUs (UIOTEHETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUX U 3BOJIFOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOONUU. [Ipunyun cmenvl QyHKYUlL.
HeoGpaTtumocTs 3BoMtONMK. ANanTuBHAs paguanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauumn

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

Tabnuipl u cxembl: «DUIOTeHETUYECKUN P JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb», — «Punuoduts»y,  «CemeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emim», «Jlpeiid KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyIHUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa U INMUMITaH3e», «l JTaBHbBIE
HaIpaBJICHUS IBOIOIUNY, «O0II1e 3aKOHOMEPHOCTH IBOJTIOIIHI.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKA HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHUHBIX, AaHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hay4Hnbie ruUmoTe3sl MNPOUCXOXKACHUS >KU3HM Ha 3emiie. AOUOTeHE3 W
nancnepmusi. JJoHaydHbie TpeACTaBICHUS O 3apOXKIECHUU KU3HU (KpEallMOHU3M).
['unoTe3a NOCTOAHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ onpoBepkeHUE onbiTamu D.
Penu, JI. Ciannanuanu, JI. [lactepa. [Ipoucxosxienne >xM3HU U aCTPOOUOJIOTHSI.

OcCHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reomoruueckas) SBOJIONUA. XHMHYECKAas OHBOIIONHSA. AOHWOICHHBIM CHHTE3
OopraHu4eckux BemecTB u3 Heopranudeckux. Omeit C. Mumepa u I'. IOpu.
OOpaszoBaHue mnoauMepoB U3 MoHOMepoB. KoamepBarHas runoresa A. .



OmnapuHa, TUnoTe3a nepBuYHOro OynpoHa J[k. XomneitHa, reHeTHUecKas TUIoTe3a
I'. Ménnepa. PubGo3umbl (T. Yek) m runoresa «wmupa PHK» VY. TI'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emnmn U MeToApl €€ wu3ydyeHusd. MckomaeMble OpraHUYECKHE
octatku. ['eoxponHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U  aOCOJIIOTHAS
reoXpOoHOJIOTHs. ['€0XpOHOJIOrNUecKas Kaia: S0HbL, 3Pbl, IEPUOIBI, STIOXU.

HavanpHble 53Tambl OpraHW4YecKo HBomtoLMH. [losBIEHHME U HBONIOLHUA
NEPBBIX KJIETOK. DBOJIOLHKSA MeTaboanu3Ma. BO3HHKHOBEHHE TMEPBBIX IKOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIJIEHKH KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUpYycOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tamlbl HBOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenud Ha cywy. llosBieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHue uMH cymu. CemeHHble pacTeHUs. [IpoHCXOXKIEeHHE IBETKOBBIX
pacTEHUI.

OCHOBHBIE 3Tamnbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bI
XKUBOTHbIX. BeHnackas (ayna. KemOpuiickuii B3pbIB — IMOSIBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentuianil. [IpoucxoxneHne MIEKONUTAIOIUX U
ntuil. [lpunuun ximrodeBoro apomopdosza. OcBoeHHe OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYLIH.

Paszputne xu3HM Ha 3eMie IO dpaM M IEepUoAaM: apxeu, IMPOTEPO3OM,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepucTHKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYrneoOpa3zoBaHue: €0 yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUsI — JKOJOTMYECKHE KpU3HUCHI npouuioro. IIpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIN IKOJOTMYECKUN KPU3HC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6nopasHo0Opasus Ha 3eMIie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. IlpuHuunel kimaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanm, JI. Ilactep, 1. . Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBOMIOUUM»,  «['€0XpOHOJIOrMYecKass  HIKaJIay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIONUNY, «CxeMa 00pa3oBaHUsS dYKAPUOT
nyTéM cumbOunorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycay,
«Apomopdo3bl  pacTeHmit»y, «PunnopuTe», «OIHOKIETOYHBIE BOAOPOCIH,
«MHuorokierounbsie Bogopocian», «Mxm», «llanoporHukm», «l'onocemeHHbIe
pacteHusn», «OpraHbl IBETKOBBIX pacTeHMi», «(CxeMa pa3BUTUS KUBOTHOTO



Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocrelimme», «KuiedHonoaocTHbIeY,
«IInockue 4EepBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikaronuecs», «IItuupy», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTne KU3HU B ME3030MCKOMN 3pe», «Pa3Burue KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPACTEHHM pa3IUYHBIX OTIEJOB, KOJUICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX HCKOMAEMBIX, MYJBKH OPraHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHas JaboparopHast padora «MoaenupoBaHUE — OIBITOB
Munnepa—tOpu no u3ydeHuto abMOreHHOTO0 CUHTE3a OPTaHUYECKUX COSAUHEHUN B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckas paGora «3yueHue OCOOEHHOCTEH CTpOEHHUS pacTEHUU
PAa3HBIX OTAEIOBY.

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

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Paznenbl 1 3agaun aHTpONOaOruu. MeTo1bl aHTPOIIOJIOTHH.

CraHOBIICHME TPEICTABICHUN O MPOUCXOXKIACHUM YEJIOBEKa. Pelnrno3Hbie
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUH.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATHUECKOE MOJIOKEHUE YEITOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKAa € JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBe/ieHueckue. OTauyus 4elnoBeKa OT KUBOTHBIX. [IpsIMOXOKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOIO MO3ra U BTOPOM CHUTHAJIBHOMU
CHUCTEMBI.

JIBkymue cuiibl ((hakTOphl) aHTPOMOreHe3a: OMOJIOTHYECKUe, COITUaTbHBIC.
CooTHoIleHNEe OMOTOTUYECKUX U COUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJWM aHTpOIOreHe3a. PaHHHWE YenoBeKOOOpa3HbIe O00E3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — O0IIHE MPEKH YeIOBEKOOOPA3HBIX 00€3bsiH U
Troied. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKHU JIIoAehH. UenoBeK yMelnblil, IepBbIC
M3TOTOBJIIEHUS OPYAUN TpyHa. YenoBEeK NMPAMOXOASAIINN U MEPBBIM BBIXOH JIOAECH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0o0mMMA  MpesoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YemoBeK HEaHAEPTAIbCKUN
KaK BUJ JIFOJEH XOJIOAHOTO KiauMmara. YenoBeK pa3yMHBII COBPEMEHHOIO THIIA,
JICHUCOBCKHM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpukw.
[TasieoreneTrka u nmajieOreHOMMKA.

OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIN OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,



npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. I[loHdarue o pace. bousblume pacel: eBpomneouaHas
(eBpaszmiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacH3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeasl u  Apeida reHoB Ha Mopdonoruio u
(buU3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapable  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOIMOJIOTUM.  OBOJIOLMOHHAS ~ AHTPOIOJOTHS W IAJCOAHTPONOJIOTHUS
YEJIOBEYECKUX MOMYJSIMKA. bHOCcONHMabHBIE MCCIEIOBAaHUS NPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuibl u cxembl: «MeToabl aHTPONOJIOTUMY, «['0JIOBHOM MO3T YenoBeKay,
«YenoBekooOpa3Hbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJNEeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MbD, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeNOBEKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
MPSIMOXOAIINIY, «JleHncoBCkul yenoBek» «Heanaepranbsuby, «k KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITanbl 3BOJIOLUHN YEIIOBEKA», «Packl UeoBeKkay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB 4YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICUCKUMH CIOKETaMH TPOUCXOXKICHUS 4YEJIOBEKa,
(doTorpaduu HaxoI0K UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yepena 4YejloBeKa M 4Yepena IMMMIIAH3€, MOJENb KHCTH YEJIOBEKA U KUCTHU
HIMMITaH3€, MOJEJIH TOpCca MPEIKOB YEIOBEKa.

JlaGopaTopHasi padora «lV3yueHne o0COOEHHOCTEH CTPOCHHUS CKejeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aal TNl YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amauu
sKoJI0THH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHU:
NpUpOAHbIE W JlabopaTopHble. MoJenTupoBaHKEe B HKOJIOTMU. MOHUTOPUHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00abHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I 4YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33PEHNE KAK OCHOBA CBSA3€H 4YenoBeuecTBa ¢ npuponon. GopMupoBaHue
HKOJIOTUYECKOHN KYJIbTYpPbl U SKOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMoHCTpanun



[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemsl: «Pazgensl skonorum», «Metoasl 3xosorum», «Cxema
MOHHUTOPHUHIA OKPYXKaIOLEH CPEIbI».

JlabopaTtopHas padora «M3yueHne METOJIOB DKOJIOTMYECKUX
VICCJIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX AeiicTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHE, aHTpONOreHHbIe. O01ue
3aKOHOMEPHOCTH JeWCTBUS dKojoruueckux (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. OBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHWH M JKUBOTHBIX II0 OTHOLIEHUIO K cBeTy. CHrHanpHas pojb CBeETa.
doTonepruoau3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Msbl. [IoMKUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak skonorumdyeckuid ¢aktop. I[lpucrnocobnenuss pacTteHuil K
NoJAJIep>KaHUI0 BOJHOrO Oananca. Knaccudukanuss pacTeHUH MO OTHOIIEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAasT  TOJANOYBEHHAs, BHYTPUOpPraHU3MEHHas.  (DU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. IIpucrnocoOneHuss OpraHusMoB K
YKU3HU B Pa3HbIX CpeJiax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUHBIE H
roguusbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Kusnennsie ¢Gopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennble pOpMBbI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHUE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHI,
reo0HMOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HH.

buornueckue (hakTopBbI. Bunpr OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Herpoduueckue
B3aUMOJIEUCTBUS  (TomuYeckue, Qopuyeckue, ¢padbpuueckue). 3HAUCHUE
OMOTHMYECKMX B3aUMOJCHCTBUI JJIs1 CYLIECTBOBAaHHUS OPIaHU3MOB B CpEJe
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITFOUEHUS.

JleMoHCTpanun

Tabmuplt 1 cxeMmbl: «Okonoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«IKOJOTMYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», « TemIokpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHbIE», «DH3MOIOrMYECKUE aJanTaluu



XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOrMYECKHEe PUTMBDY,
«Kusznennole  ¢opMbl  pacreHui», <« KuzHeHHble  (QOpPMBI  JKUBOTHBIXY,
«9KocucTEMa MMPOKOJIMCTBEHHOIO JIECay», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
nuTaHus», «XumHuuecTBo», «llapasutusm», «Konkypenuusa», «Cumo6m03»,
«Kommencanuzm».

OobopynoBanue: repOapuM pacTeHHMM M MKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIMSHUIO Pa3jIMYHBIX OSKOJIOTMYECKHX (PaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOMBBIC, TCHEIIOOUBBIC H
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUS, repOapuy U KOJJICKIUN TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PACTEHHM, dydesla NTHUI] U 3Bepel, repbapuu
pacTeHuil, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIIMH >KMBOTHBIX, OOMTAIOMINX B Pa3HbIX Cpelax,
repOapum M KOJUIGKUMM PpACTEHUA U JKUBOTHBIX, OOJaJaloNIMX 4YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HM, Trepbapuu u
KOJUIEKLIUM PACTEHUN M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJJICKLIUU
KUBOTHBIX, YYACTBYIOIIHUX B PA3JINYHBIX OMOTHUECKUX B3aUMOIECUCTBUSX.

JlaGopaTopnass pabGora «BpisgBIeHHE NPUCIIOCOONEHUNA OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTtopnass pabGora «BpisgBIeHHE NPUCIIOCOONIEHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
pa3HbIX MECT OOMTAHUS.

Tema 8. IKo/10rusi BUAOB U MOIYJIA UM

OKOJIOTUYECKHE  XApPaKTEpPUCTHKUA  TMOIYJISLHH. [lonmymsiiuss ~ Kak
ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTU Cpelibl, PU3NUECKUX OAPHEPOB U
0coOeHHOCTEW OMOoJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyisauuid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pAacTHasi M TIOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MATPALUS.

OKoJiornyeckass CTpykrypa nonyiasiuud. OLieHKa YUCIEHHOCTH MOIYJISIIUH.
JlvHamuka nonynsauuu U €€ peryisnusa. buoTMdeckni NMOTEHIUal MHOMYJISALMH.
MopenupoBanue IMHaAMUKHU NOMYIsAUUKA. KpuBble pocTa YMCIEHHOCTH MTONYJISILUH.
KpuBble BbDKHBaHUS. Perymnsius YUCICHHOCTH TOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIIMX U HE 3aBUCSAUIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojorMyecKkod Hulie BUaa. MecrtooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIx.M. XaruumHcoHa. Pa3mepbl 3KOJIOrMYECKON
HumM. [loTeHnnanpHas u pealn30BaHHAs HULIN.

Bun kak cucrema nomymsinui. Apeansl BUAOB. BHIBI M MX JKM3HEHHBIC
CTpaTEruu. JKOJOTNYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IMOBEJIEHUS M MHIpalMil KUBOTHBIX. buoslornueckue
VMHBA3HUH 4YKEPOJHBIX BUOB.

JleMoHCTpanun



[Toptper: k. . XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  momyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysiiun», «CKOpOCTh  3acel€HUsi IOBEPXHOCTH 3EMJIM  Pa3InYHbIMU
opraHuzMamun», «Mogeib 3kosiornaeckor Humu k. M. XatanHcoHay.

Ob6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucnocoOneHuss ceMsH  pacTeHUH K
pPacCeNCHUIOY.

Tema 9. Ixoy10rUe COO0IECTB. IKOJOTHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OMOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetd. AOHOTHUYECKHE OJOKHU
skocucteM. [TouBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE = TIOKa3aTelau  dKocucTeMbl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MUPAMUIbI Uucel, OMOMAaCChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CykKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnnmakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpupoaHbie IKOCUCTEMBL. DKOCUCEMbL 03€D U peK. DKocucmembvl Mopell U
0KeaHos. Ixocucmemovl MYHOp, 1ecos8, cCmeneti, nyCmbiHb.

AHTPOIIOTEHHBIE JKOCUCTEMBI. ATposKocucTema. ArporeHo3. Pazmuuus
MEK]ly aHTPOIIOTEHHBIMU U MPUPOAHBIMU SKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3alus TOPOJACKOW ¢ayHbl. buonormdyeckoe wu
X035MCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocucTemMax. Ponb kackaonozo 3gpgexma u 6udo8-30upukamopos (Kirouesvlx
61008) 8 pyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEMICCTB MEXKIY
CMEXHBIMU SKOCUCTEMAMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISALIMNA U SKOCUCTEM
B YCJIOBHUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3/ICHCTBUH.

Mexanuzmul 8030eliCmaus 3aepA3HeHU’  PAa3HbIX munoe Ha
cybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMBUs.
MeTon0510rusi MOHUTOPUHTA €ECTECTBEHHBIX U @aHTPONOTEHHBIX SKOCHCTEM.

JleMoHCTpanun
[Toptpet: A. JIx. Tencnu.
Tabmumpt  u cxembl:  «CtpykTypa  OuoueHo3a»,  «OKocHcTeMa

IMUPOKOJIUCTBCHHOTO JICCA», «OKoCcHCTEMa XBOWHOTO Jccarn, «(DYHKI_[I/IOHEUIBHBIG



IPYIIIBl OPraHU3MOB B 3KocHCTEME», «KpyroBopoT BEIIECTB B 3KOCHCTEMEM,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», «IKOJIOTHUYECKas TUPAMHIA YUCEID,
«IKonoruyeckas nupamuia OMOMacChly, «IKOJIOTHUECKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «J9KocucreMa o3epa», «ArpoieHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocucTemM».

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uy4delia MTUIL U
3Bepeil, repO0apuu KyJabTYpPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJENb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBDY.

JlaGopaTtopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsl «DKCKypCcHUsl B TUIIMYHBIN OmoreoneHo3 (B qyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJIOJIbHBIM WM MOMMEHHBIHN JIYT, 03€p0, O0JIOTO)».

JIKCKypeust «IDKCKYpCHUsl B arpo’KOCHCTEMY (HA MOJ€ WIM B TEIUIMYHOE
XO3SIHCTBO ).

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocpepa — obOmernanerapHas oOosiouka 3eMiid, IJl€ CYIIECTBYET WIH
CylIecTBOBaJIa KMU3Hb. PazButue npeacraBieHuil o ouocepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uochepe. Obmactu 6mochepsl u eé cocran. JKupoe
BeIECTBO Onochephl U ero PyHKIUY.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rJ100aIbHOM 3KOCcUCTEMBI. JMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKUE LHUKIBI (Yriiepoaa, a3oTa). PUTMUYHOCTD sIBIIEHUN
B Ouocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIAaHHbIE U ITUPOKOJIIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 (QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
onocdepHbIX QPYHKITHI.

JlemoHcTpanuu

[Toptpetsi: B. Y. Bepuanckuid, 3. 3rocc.

Tabnuiel 1 cxemsl: «['eocdheprl 3emimn», «KpyroBopoT azora B MPUPOIELY,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B HOpuUpone»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe OMoMbl cymmny, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneii gec», «llIupokoaucTBeHHbIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gec.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesnnoBek u okpy:xaomias cpeaa

OKOJIOTUYECKHE KpPHU3UChl M HX NpHYMHBL. Bo3neicTBue deioBeka Ha
onocepy. 3arps3HeHuwe BoO3mymHOW cpensl. OxpaHa Bo3ayxa. 3arps3HEHHE



BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kimumara.

AHTpONIOreHHOE BO3JIEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIC NPUHIMUIBI OXPAHbI MPUPOJIBL.
Kpacubie xnuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIIMIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U MPUPOJIBI.
PannoHanbHOE  NMPUPOJIONOJB30BAHUE M COXPAHEHHE  OMOJIOTMYECKOTrO
pazHooOpazust 3emiu. OOIKME 3aKOHOMEPHOCTH TJ00ATBHBIX HSKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE OCIEACTBHUS.

Pa3Butrie METOJIOB MOHUTOPUHIA Pa3BUTUS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaroujeri u
KOHKYDEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonnvie cucmemsl, obecneuusaroujue 0ocmyn K
uHgopmayuu NoO  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbL
aKopeabuIumayuu dKocucmem u cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix SKOCUCHEM.

JlemoHcTpanuu

Tabmuubl u  cxembl:  «3arpsisHeHHE  aTtMocepb»,  «3arps3HEHHE
ruapocdepsl», «3arpszHenue nouBb», «llapuukoBbii  3ddexr», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUNY», «MOJIEIN YIIPABIIEMOTO MUPAY.

O6opynoBanue: (ororpaguu OxXpaHsSEMbIX pacTeHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType JNTMUYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OHMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  yCTAaHOBKAaMHU, MPUCYIIMMHU CHUCTEME
OMOJIOTMYECKOTO0  00pa3OBaHUs, Haauyue  NpPagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUsS, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTH3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TpyJa U CTapilIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HaCIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYAIOITUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIecTBa, pacUIupeHHe >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIUKA 00YYaIOIIEeT0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTH IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4E€OHBIX M MO3HABATENbHBIX 3a/a4, BHIIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;



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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOCKICHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSMHU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOIO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
Ponunol, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOCTUXKEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHHUE H
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YEeHHUs] OWUOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATH KAYECTBAa TBOPUECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

MOHMMAHUE W peaju3anus 37J0pOBOTO W 0€30MacHOro o0pas3a KU3HH
(3m10poBO€  TWHUTaHHWE, COONIOJEHHME TUTHEHHUYECKUX TPaBHUJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHITHH W OTAbIXa, peryspHas ¢uzndeckas



aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOKAIOLUIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE MOCJIEACTBUN U HENPUATUS BPEIHBIX NPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JI5, HAPKOTUKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY0II00uE;

TOTOBHOCTh K AKTUBHOH JESITEIBHOCTH TEXHOJOTHMYECKOW W COIMAIbHOU
HANpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3K0JI0TU4eCKOIr0 BOCIIMTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHNS;

NOBBILICHUE YPOBHS 3KOJOTHYECKOW KyJbTYpbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBHMA st
OKPYKaIOIIEN CPEIbl;

OCO3HAaHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble NPU HU3YYEHUU OUOIOTrUU
3HAHMSI W YMEHUS TMpPU PEIIeHHH NpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
OPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  TMOBEIEHUS B IPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HENpUITHUE JECUCTBHUM, NPUHOCAIIMX Bpel  OKPYKAKOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
NOCJIECTBUS MMPEANPUHUMAEMBIX ACHUCTBUI U NPEIOTBPAILAT UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBILIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOACTBOBATHCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJILHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUUYECKOMN NIEATEIbHOCTH 3KOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKHd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKON KYJBTYpbl Kak CpencTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;



MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ poilr B
(GbOpMUPOBaHUN PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
NPEJICTaBICHUS 00 OKPYXAlolleM MHUpPE KaK O €IUHCTBE NMPHUPOJBI, YeJOBEKa U
o0IiecTBa, B IMO3HAHWUHM MPHPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHH MpodiieM
COXpPaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJISi COBPEMEHHOW ITMBHIIM3AIINU:
o0eCTieYeHNsT HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peIIaTh pPECcypcHble MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MTOUCKA MyTEeW BHIXOAA U3 TI00ATBHBIX AKOJOTHYECKUX MPOOJIeM U
oOecrieueHusT  TMepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHATBHOMY
WCITOJIb30BAHUIO TPUPOJHBIX PECypcoB W (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWH OWOJOTHYECKUX 3HAHUA B IEJAX
MOBBIIICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHON TpaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IPU U3y4YEeHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJy4YyaeMble 3HAHUS [UJIs aHaiu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOISANIMX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIFOUEHHMS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JaHHBIX C IEJIBIO TIOJTYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTMYECKHE 3HAHMS IS
perIeHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIUSX;

OCO3HAHHWE IICHHOCTH HAYYHOW IeATEeIbHOCTH, TOTOBHOCTH OCYIIECCTBIISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO JEATEIPHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTHh K  HENPEPHIBHOMY OOpa30BaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWMOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS yueOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC TTOHSATHUS, OTPAKAIONUE
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUNU(PUKYy METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOLECC,
CHUCTeMa, HaydyHbIA (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaOMOJEeHHE, HM3MEpPEHUEe, OKCIEpUMEHT U Jpyrue);
yHUBEpCalbHble Y4yeOHbIe JeWcTBUS (IIO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsTUBHBIE), obecrieynBaroIIe dbopmMupoBaHue (GyHKIIMOHATBHOM
ITPaMOTHOCTH ¥ COIMAIBHOH KOMIETCHIIMH OOYYaroIIMXCs; CIOCOOHOCTh
00yJaronmxcs HCIIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHUS W  YHUBEpCAJbHble y4uyeOHbIE JEHUCTBUSA B
ITIO3HABATEJIbHON U COLMAIIBHOM MTPAKTHUKE.



B pesynprare wu3ydeHus OHWOJIOTMM Ha YypPOBHE CPEIHETO OOIIETo
oOpazoBaHus y oOydaromerocss OyayT chOpMUPOBaHbI  IMO3HABATEIIbHBIC
YHUBEpCAJIbHBIC YUEOHBIE ACHCTBHS, KOMMYHUKATUBHBIC YHHUBEPCAIbHbIE yUeOHbBIC
JEUCTBUS, PEryJATHBHbIE YHUBEpPCAIbHBIC Y4ueOHbIE JEHCTBHUS, COBMECTHas
JIeSITCIIbHOCTb.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
0o0pa3oBaHus JIOJDKHBI OTPaXKaTh:

OBaanenue YHHUBEPCATbHBIMHU y4eOHBIMU NMO3HABATEIbHBIMHU
AEHCTBUSIMMU:

1) 6a30BbIe JOTHYECKHUE TeiHCTBHA:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, Ki1acCU(UKAIIUK, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH MOHITHUSMH ),

OTpEeNeNATh LU JACATEIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJIICHHBIMH IICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS SISl 0OBbsICHEHUS (PaKTOB M SIBIICHUM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MO/ICILHBIC CpencTBa TS peACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
HH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEMBI ¢ y4€TOM aHaju3a WMEIOIIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIICICTBUI ACATCILHOCTH,

KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe MCCJIEI0BATEIbLCKHE JeHCTBHUS:

BJIaJICTh HABBIKAMHU Y4EOHO-HCCIIEI0BATEIHCKON M TPOCKTHOM JIESITEIHLHOCTH,
HaBBIKAMHM  pa3peuieHus npoodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3IMYHBIX METOOB MO3HAHMS;

WCIIOJb30BaTh PA3IUYHbIE BUJIBI JICSITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHWS, €T0 HWHTEPHpPETAlNH, MNPeoOpa3oBaHUI0 W TNPUMEHEHHIO B YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TP CO3/IaHUH YI€OHBIX U COIUATBHBIX TIPOEKTOB;



(dbopMUpOBATh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHMs, HaXOAWTh apTryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISITh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAaHUSA B IO3HABATEJIbHYIO M NPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE HJIE€U, NpEUlaraTh OPUTMHANbHbBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POPMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIAPHOM JUTEpaType, OHOJOTHYECKHX CIIOBapsX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAIIHIO PA3IMIHBIX BUIOB U (POPM Mpe/CTaBICHUS, KPUTHUECKH OLIEHUBAThH
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH Pa3INYHBIE METOABI MPU TIOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh ONBIT HUCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
ounonornyeckor uHbopMaIu (cxeMbl, rpadyKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KAyecTBE CpeAcTBa Npu paboTe C
Ovonornyeckod HMHPOpMaLMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarJIsJHOCTH;

BJAaJE€Th  HABbIKAMU  pPAclO3HAaBaHWA U 3allUThl  HMH(pOpMaLMH,
uHGOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH A€liCTBUSIMM:

1) obmenme:



OCYILIECTBISATh KOMMYHHUKAIIMU BO BCeX chepax KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WJIM JIMCKYCCHUM IO CYHIECTBY 0OCY»X)JaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIBHO BBIIIOJIHEHUS IIpeaJiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIUN APYIUX YYAaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacno3HaBaTh HEBepOaJbHBIE CpEACTBA OOIIECHUS, TOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETh CMSTYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJETh Pa3IM4YHBIMU CIIOCOOAMHM OOILIEHUS M B3aMMOJIECHUCTBHS, TOHUMATh
HaAMEPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI IPH pellIeHUH OUOJIOTHYECKON MpoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEIICHUN Y4eOHOM 3a1auH;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh 1€  COBMECTHOW  JEATENbHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacrpeniensaTh pPojii C Y4E€TOM MHEHHUM YYaCTHUKOB, OOCYXAaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIa/Ja M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0l pe3ysbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHUBaTh MJIEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaIHsSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMM:

1) camoopraHu3anusi:

WCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHWS JUIsl BBISBICHUS TPOOJIeM W UX
pEIIeHUs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOMX JEHUCTBHSIX M MOCTYIKAaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISTH
po0seMbl, CTaBUTh U (HOpMYIUpOBaTH COOCTBEHHBIEC 3a7aud B 00pa30BaTEIbHON
JEATEIIbHOCTH M JKU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJATh IUIAH pELIeHUs MpodsieMbl C  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMTOYTCHHI;

JlaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



JieNIaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHHE;

OIICHUBATH MPHOOPETEHHBII OIBIT;

CIOCOOCTBOBATh (OPMHUPOBAHHMIO M TPOSBICHHIO IMHPOKON JPYIUIIMH B
pa3HbIX 00JacTAX 3HAHWH, MOCTOSHHO IIOBBIIIATH CBOW 0Opa30BaTE/IbHBIA M
KYJbTYPHBIN YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHUBBI B JIEATEIBHOCTD,
OILICHHBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJIaJCTh HAaBbIKAMHM  IIO3HABATEIbHONM  pedeKCHMH KaK  OCO3HaHHUS
COBEPIIACMBIX JCHCTBUH M MBICIMTEIBHBIX IIPOIIECCOB, HX pE3YJIbTaTOB U
OCHOBAHHUM, HCIIONB30BaTh NPUEMBI pedIeKCHH IS OICHKH CHTyallMH, BbIOOpa
BEPHOTO PEICHHUS;

yMETh OIICHWBAaTh PUCKA W CBOCBPEMECHHO NPUHMMATH PELICHHS 10 HX
CHIDKCHHMIO;

NpPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TIPHU aHajdu3e pPe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATh ceOs, TOHUMasi CBOM HEJJOCTATKU M JIOCTOWHCTBA,

NpUHUMATh MOTHBBI M apryMEHTBl JPYTHX [PH aHadu3e pe3yJIbTaToB
TeSITETbHOCTH;

NPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIHOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3MIIMK APYTOro YeI0BeKa.
INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHbie pE3yabTaThl OCBOSHUS COJICpX)aHUS Y4eOHOTO MpeaMeTa
«buonorus» ©Ha yrayOJAEHHOM ypOBHE OpPHMEHTHPOBAaHBI Ha obOecreueHue
npopuapHOro  oOyueHuss  oOydawonuxcss  Ouojmoruv. OHHM  BKJIIOYAIOT:
cnenuduueckue st OMOJIOTUY Hay4YHble 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUM 110
OCBOEHUIO, UHTEPIPETAIMN U NMPeoOpa30BaHUIO 3HAHUM, BUABI EATEIBHOCTH IO
MOJTyYEHHUIO HOBBIX 3HAHUU M UX NMPUMEHEHMIO B Pa3IMUHBIX YUEOHBIX, a TaKXKe B
peasbHbIX XU3HEHHBIX cuUTyauusax. [IpeaMeTHble pe3ynbTaThl MPEACTABICHBI 1O
rojiamMm U3y4eHwusl.

[TpenmeTHbIe pe3yabTaThl OCBOeHUS yueOHoro npeamera «buonorus» B 10
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OWOJIOTUU B CHUCTEME
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHMU €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
NMO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHMH TpoOJieM  palMOHAIBLHOTO
IPUPOIOTIOIB30BaHUS, O BKJIa/I€ POCCUICKUX U 3apyOEKHBIX YUYEHBIX B pPa3BUTHE
OHOJIOTHH,

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTMOJAraronme OWOJIOTHYECKNe TEPMUHBI M TOHSATHS (JKU3Hb, KIIETKa,
OpraHu3M, MeTadO0JIu3M, TOMEOCTa3, CaMOPETYJSIus, CaMOBOCIIPOU3BEICHNUE,
HACJIEICTBEHHOCTh, W3MEHYMBOCTb, POCT U pPa3BUTHE), OUOJIOTMYECKUE TEOpUHU



(xnetounas teopus T. lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas TeOpHst
HacnenacTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o 1meHTpax
MHOTOO0pa3usi W MPOUCXONKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB IMEPBOTO TOKOJICHUS, PACIICIUICHUS, YUCTOThI TaMeT,
He3aBUCUMOTO HaciegoBaHusi [.  Mengens, TOMOJOTMYECKUX PSIOB B
HacJIeACTBEHHON NU3MEHUYUBOCTH H. . Basuiosa), MIPUHIIHATIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEPECHHUE,
HaOJIIOICHNE, DKCTICPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbBIEC TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUMN, ’KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pPACTEHH, JKMUBOTHBIX, 4YEJIOBEKAa, IHPOLECCOB KU3HEAEITEIbHOCTH,
MPOTEKAIONIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: 0OMEHa BelIecTB (MeTaboIn3M), MPEeBpaIlEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(HOrO U reTepoTpoHOTO TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€H03a, TaMeTOTreHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIIbHOTO  pa3BUTHS ~ OpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, HUCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBAaTh B3aUMOCBSI3M MEX]y OpPraHOMJAMHU KJIETKHM U UX
GYHKIUSAMH, CTPOCHHUEM KJIETOK pa3HbIX TKaHeW M UX (QYHKUUSIMU, MEXKIY
OpraHamMM M CHUCTEMaMHU OpPraHOB Y pPAacCTEHMM, >KMBOTHBIX U YEJIOBEKA U UX
GYHKIUSAMM, MEXIYy CUCTEMaMH OpPraHOB M HMX (DYHKUUSIMHU, MEXAY >STaramu
oOMeHa BEIIEeCTB, dTallaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHNOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISIBJISATH OTJIMUYUTEIIbHBIE MPU3HAKHU JKUBBIX CUCTEM, B TOM YHCIIE
pacTeHHU, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIIIL,

yMEHUE peniaTh OMOJIOTUYECKUE 3aa91, BBISABISITH IPUUNHHO-CIICICTBCHHBIC
CBSI3U MEXK]IY UCCIICTyeMbIMU OUOJIOTUUECKUMU MPOIECCAMU U SIBIICHUSIMHU, JIeTIaTh
BBIBO/IbI 1 TIPOTHO3bI HA OCHOBAHHHU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MpPaKTUYECKHUe padOThl, COOMIOIATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh TUIOTE3bl, MPOBEPATH HX OSKCHEPUMEHTAIbHBIMU
cpencrBamu, GOpMyIHpys 1elb MCCIEIOBaHUS, aHAJU3UPOBATH MOIYUYEHHBIE
pEe3yAbTaThI U JeNaTh BEIBOII,

YMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKONW pPaboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, U



NyOoJIMYHO  TPEACTaBISATh  IOJYyYECHHBIE  pE3yJbTaTbl HA  YYCHHYECKUX
KOH(EPEHITUSIX;

YMEHHUE OLICHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B
obnmacti  OWONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUTIOIOTBOPEHHE, HAMPABIEHHOE H3MEHEHHE I'€HOMa M CO3/IaHhE TPaHCTeHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccuoHabHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJIEHHOCTH, YTAyOsITh TMO3HABATEILHBIN
UHTEpEeC, HAIPaBJICHHBII HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH Npodeccuu u
IPOJOJDKEHNE OHOJOrMYeckoro oOpa3oBaHHMs B OpraHu3alUsaX CpEeaHEro
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUsI yueOHoro mpeamera «buonorus» B 11
KJlacce NOJKHBI OTPAXKaTh:

chOpPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJIM OHUOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B TO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
PUPOOIOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHHS K MPHUPOJIE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BJIaJIETh CHUCTEMOW OWOJIOTHYECKUX 3HAHUW, KOTOpas BKIIOYACT
OMpEJENeHUs] M MOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTrHYECKUX
TEPMUHOB M MOHATHM (BHJI, PKOCUCTEMa, Ouocdepa), OHOIOrMUYECKUE TEOpUHU
(aBosronioHHast Teopust Y. JlapBuHa, CUHTETHYECKAsT TEOPHUS IBOJIIOIUHN), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus Jx. Xapau m B. BaiiaOepra,
3apoabiieBoro cxojacrea K. M. bopa), nmpaBuna (munumyma HO. Jlubuxa,
HKOJIOTMYECKON NHUpaMubl 3HEpPruM), rumnore3bl (runoreza «mupa PHK» V.
['un6epra);

yMEHUE  BJIQJ€Th  OCHOBHBIMH  METOJaMH  HAYyYHOTO  TIO3HAHWUS,
UCITOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHMSIX KUBBIX OOBEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJEHHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTEHHBIX U3MEHEHUH B MIPUPO/JIC;

YMEHHUE BBIJICTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOWUIU3UPYIONMIETO, JBHXXYILIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITATPUYECKOTO
BUJI000pa30BaHuUs, BIAUSHUS ABMOKYLIUX CHJI SBOJIOLMU HA T€HO(POH I OIS,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpelie OOMTaHMs, YepeJOBaHUsl HAIpaBIECHUN
ABOJIIOLIMH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSA3UM MEXAY MPOLECCAMU SBOJIOLNH,
JBIKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;



YMEHUE  BBISBISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K Cpelle OOWTaHHs, aOMOTHYECKUX U OMOTUYECKHUX
KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBS3€d OpraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyYMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JUJIs JIOKA3aTelbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUS MHOTrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHE peniaTb OMOJIOTMYECKUE 3a/1a4H, BBISBISATH MPUUNHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH U SBICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M IPaKTUYECKUE padOThl, COOIMHOATH
npaBuia npu pabore ¢ ydeOHBIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyYIHpPYs IeJb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
pe3ynbTaThl U JeNaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe mo OHoJoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOMUYHO  TPEACTaBIATH  TMOJYYCHHBbIC  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHUusX;

YMEHHE OIIEHWBATh TUTIOTE3bl U TEOPHH O TMPOUCXOXKICHUH KU3HHU, YEIOBEKa
U YEJIOBEUECKUX pac, O MPUYMHAX, MOCIEIACTBUAX U CHOCO0AX MpeIOTBpAIICHUS
ry100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHabHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEJIbCKOIO XO03iWCTBa, MHUIIEBON
MPOMBIIIUICHHOCTH, YIIyOJATh TIO3HABATENbHBI WHTEPEC, HaINpaBIECHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccnrt U MPOJOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iejioB H TeM ugposbie
Ne i/l IporpaMmb1 pas Beero Kontpoabusbie IIpakTuueckue f)]gpg) OBAT e.l)'lbl-lbl e
padoTshI padoThI pecypes
1 buonorus xak Hayka 1
2 JKuBbI€ CHCTEMBI U X U3yUYEHUE 2
3 buosorust kineTku 2 0.5
4 XHUMHYECKasi OpraHu3anus KIETKU 10 1 1
9) Crpoenrne u GyHKIUHU KICTKU 8 2
5 OOMeH BelecTB U NIPeBpalleHUe YSHEPTUHU B 9 1 1
KJIETKE
7 HaCJIeIlCTBeH}fa?I uHpoOpManus U 9 05
peanu3anus e€ B KJIeTKe
8 JKu3HEeHHBIH UK KIETKU 6 1
9 Crpoenue u GyHKLIUU OPraHU3MOB 17 1 1.5
10 Pa3mHOkeHuE U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eneTrka — HayKka 0 HaCJIE€ICTBEHHOCTU U 2 05
U3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHU HACJEICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 1
14 I'eHeTuka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTexHonorus u cuHTETUYECKast OMOJIOTHs 4
17 PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 13




11 KIIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne ni/m Y —— Beero KoﬁnTpo.m,HLIe HpﬁaRTn'{ecmle 06pA30OBATEIBHBIE
padoThI padoThI pecype
1 3apokeHNE U Pa3BUTHE IBOJIOIMOHHBIX 4
Npe/ICTaBICHUN B OMOJIOTHH
2 Mukpo3BotoIuUs U €€ pe3yabTaThl 14 1 2
3 MakpoaBosronus U e€ pe3yabTaThl 6
4 [TporcxoxaeHUE U Pa3BUTHE )KU3HU HA 15 1 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSAX
6 OpraHU3MOB U HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKarolllen cpenoun
7 Opranusmsl 1 cpeia oOuTaHus 9 15
8 DKOJIOrUsl BUJIOB U MOIYJISIUN 9 1 0.5
9 DKos0rus coodIecTB. DKOJIOTHYECKHE 12 1 05
CUCTEMBI
10 brocdepa — riodaibHas SKocUcTEMa 6
11 YenoBek U OKpysKarolas cpeja 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 7.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
U3y4eHus:

JIEeKTPOHHBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

buonorus xak KoMIIeKCHas HayKa U KaK
4aCTb COBPCMCHHOI'O 06I_HGCTBa

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBa}I OpraHu3anuia )KUBbIX CUCTEM

A w N R

VcTopust OTKPBITUS U U3YyYEHUSI KIICTKH.
Knerounas teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouosoruu. [IpakTrdeckas pabora
«3y4yeHne MeToI0B KJIETOYHON OMOJIOTHH
(xpomatorpadusi, smekTpodopes,
muddepeHanbHOe HEHTPUPYTHpOBaHUE,
ITLIP)»

L R

0.5

XUMHYECKUHN COCTAB KJIIETKU

MI/IHepaJ'II)HBIG BCIICCTBA KJICTKHU, UX
Ouosoruueckas POJib

OpraHuyeckue BellecTBa KIeTKH — OEJIKH.
JlaGopaTtopHas pabota «O0Hapyx)eHne
0EJIKOB ¢ TOMOIIBIO0 KAUeCTBEHHBIX
peaKuii»

CaoiicTBa, Ki1accuukanus 1 QyHKINNA
0eKoB

0.5

10

11

Oprannyeckue BeIEecTBa KIETKH —
YTJIEBOJBI

Oprannyeckue BelecTBa KIETKH —
JIVTTATBI




Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanue

12 HYKJIGHHOBBIX KUCJIOT, BBIJICJIEHHBIX U3 05
KJIETOK Pa3JIUYHBIX OPTaHH3MOBY
Crpoenne u pynkuuu ATO. [pyrue

13
nykieozunTpudocdarer (HTD)

14 CexBenupoanue JJHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMHKH, IIPOTCOMUKHU

15 MeTo/1bl CTPYKTYPHOM OHOIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CrpoeHnue 3yKapuOTUYECKON KIIETKH.

17 [IpakTuyeckas pabora «M3ydueHue cBOCTB 0.5
KJIETOYHOM MEMOpPaHbI»

18 [ToBepXHOCTHBII anmapar KJIeTKU
OaHoMeMOpaHHbIE OPTaHOMIbI KIIETKH.

19 [IpakTuueckas pabora «M3yuenue 05
JBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KJIETKax»
[ToryaBTOHOMHBIE OPTaHOU BT KIIETKU:

20 MUTOXOHJIpHH, T1acTU bl JlabopaTopHas 05
pabota «MccnenoBanue mIa3Moau3a u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHbIe OpraHOUAbI KIETKU

22 Ctpoenue u GyHKIMH siipa
CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK

23 sykapuort. JlabopaTopHas pabora 05
«M3y4yeHne cTpoeHus KJIETOK pa3InYHbIX '
OpPTaHU3MOBY
ACCUMUIISITINS ¥ TUCCUMUIISALINS — JIBE

24 CTOPOHBI MeTaboar3Ma. THuIbl oOMeHa 05

BeecTB. JlabopaTopHas pabora
«M3yvyeHne KaTaTuTHIECKOW aKTHBHOCTH




dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJasbl)»

DepMEHTaTUBHBIN XapaKTep peakLui
KJIeTOYHOro MeTabosu3Ma. Jlaboparopuas

25 pabota «M3y4yeHue GpepMEeHTaTUBHOTO 1 0.5
pacuienaeHus NepoKkcHuia BOJOPoa B
PACTUTENBHBIX M KUBOTHBIX KIIETKAX)
26 Benku-akTuBaTOpHI U OCIKH-UHTUOUTOPHI 1
27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB 1
28 doTocuHTE3 1
XemocuHTe3. JJaboparopnas padota
29 «CpaBHEHHE ITPOLIECCOB POTOCUHTE3A U 1 0.5
XEMOCHHTE3a»
AHaspoOHbIe OpraHu3Mbl. Buiel 6poxxeHus.
30 Jlaboparopuas pabota «CpaBHEeHUE 1
POILIECCOB OPOXKEHUS U JbIXAHUS
31 AspoOHBIE OpraHU3MBbL. JTaIlbI 1
HHEPreTHUecKoro ooMeHa
DHeprusi MeMOpaHHOTO TpaJueHTa
32 npoToHoB. Cunte3 AT®: pabota 1
npoToHHON AT®-cuHTa3bI
33 Peakiinm MaTpu4HOTO CHHTE3a 1
34 Tpanckpunuus — matpuussli cuHTe3 PHK 1
35 Tpancisius u e€ 3transl 1
6 KonupoBanue amuHokucnot. Ponb 1
pubocom B OnocuHTe3e Oenka
37 Opraau3anus TeHOMa y TPOKapHOT U 1
YKapHOT
38 MonekynsipHble MEXaHU3MBbl SKCIIPECCHH 1
TeHOB Y DYKapHOT
39 Bupycer — BHeKsIeTOUHBIE POPMBI )KU3HU U 1 05

00JIMraTHBIC Mapa3unThbl. HpaKTI/I‘-ICCKaH




pabota «Co3naHue MOZeld BUpyca»

BupycHbie 3a00eBanus yeloBeKa,

40 . 1
KUBOTHBIX, PACTCHUI

41 HanoTtexHosoruu B 0MOJIOTUN ¥ METUIIMHE 1

42 JKU3HEHHBIN 1K KIETKU 1

43 Matpuunslii cunte3 JJHK 1
XpomocoMmsl. JTaboparopHast pabota

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 1 0.5
MUKpOTIpenaparax»

45 JleneHue KICTKM — MHTO3 1
Tuns! kneTok. Kapnokunes u UTOKUHES.

16 JlabGopaTtopnast pabora «Habnronenue 1 05
MHUTO3a B KJIETKaX KOHYMKa KOpeIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Peryisinus »KM3HEHHOIO LIUKJIA KIETOK 1

48 OpranusMm Kaxk eJuHOE 11eJI0e 1

49 Txanu pacrenuii. JlJabopatopHas pabora 1 05
«M3y4yeHne TKaHeHd paCTCHUN»
TxkaHM KUBOTHBIX U YEJOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHei 1 0.5
KHUBOTHBIX»
Opransl. CucreMsl opranoB. JlaboparopHast

51 pabota «/3ydyeHue opraHoB I[BETKOBOT'O 1 0.5
pacTeHus»

52 Ormopa Tesia OpraHu3MoB 1

53 JIBI>KEHE OpraHN3MOB 1

54 IIntanne opraHu3mMoB 1

55 [MuTanue NO3BOHOYHBIX KUBOTHBIX. 1
[TumeBapuTeNbHAs CHCTEMA YellOBEeKa

56 JlpIxaHne OpraHu3MoB 1

57 JIpIxaHne Mo3BOHOYHBIX KUBOTHBIX U 1




YCI0BCKa

58 TpaHcOpT BENIECTB y OPTraHU3MOB 1
59 KpoBeHocHasi cuctema mo3BOHOYHBIX 1
JKUBOTHBIX U YEIIOBEKA
60 Briienenue y opranuzMoB 1
61 3amuTa y OpraHu3MoB 1
62 NMMyHHas cucTeMa 4enoBeKa 1
63 Pa3npaxxuMocTh 1 perynsuus y 1
OpPTraHU3MOB
64 ['ymopanpHas peryssius u SHIOKPUHHAS 1
CUCTEMa KUBOTHBIX U YEJIOBEKa
65 DopMbI Pa3MHOKEHHUST OPTaHU3MOB 1
66 [TomoBoe pazMHOKEHUE 1
67 Meiio3 1
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIabopaTopHas paborta 1 05
«3yueHne CTpOeHHS MOJOBBIX KIETOK HA
TOTOBBIX MUKpOIIpenapaTax»
69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3
70 3akyajKa OpraHOB U TKaHEH U3 1
3apO/IBIIIEBHIX TUCTKOB
PocTt u pa3ButHe KHUBOTHBIX.
71 JlaboparopHas paboTa «Br,ls[Bneime 1 05
MPU3HAKOB CXOJCTBA 3apObIIIeH
MTO3BOHOYHBIX JKHBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHU.
72 JlaboparopHas pabota «CTpoeHHE OPraHOB 1 0.5
Pa3MHOXKCHHS BBICIIIHX PACTCHHI»
73 Hcropust cTaHOBIEHUS U PA3BUTHUS 1

TCHCTUKHN KaK HAYKH




OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHKH.

74 JlaboparopHas pabota «JIpo3oduiia kak 1 0.5
00BEKT FTeHETUYCCKUX UCCIICIOBAHMIT
3aKOHOMEPHOCTH HaCIICIOBAHHS
NpU3HAKOB. MOHOTHOpUIHOE
75 ckpemuBanue. [Ipakrudeckas padbora 1 0.5
"N3ydyeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeluBaHus y Apo30duibr"
76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpEIIUBAHUS
77 AHanusupyrouiee ckpeuiuBanue. Hernomnnoe 1
JIOMUHUPOBAHHE
JuruOpuHOE CKpeIuBaHHKE.
78 [IpakTudeckas padora «3yueHune 1 05
pe3yJIbTaTOB TUTUOPUIHOTO CKPEIIUBAHUS
y IpO30(HITBD»
79 [{uTonoruyeckre OCHOBBI JUTHOPHUIHOTO 1
CKPEIIUBAHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIECTBEHHOCTH 1
82 I'enernka mona 1
83 ['eHOTHT Kak [EIOCTHAS CHCTEMa 1
84 FeHeTI/IquCKI/Iﬁ KOHTPOJIb Pa3BUTHUS 1
PACTCHHIA, )KUBOTHBIX U YEJIOBEKA
85 M3MeHunBOCTh TPU3HAKOB. Busl 1
W3MEHUYUBOCTH
86 MonudukarmonHas "3MEHYHBOCTh 1
BapuarnmonHsbIi ps v BapualimoHHAs
KkpuBas. JlaboparopHas pabota
87 «MccnenoBanue 3akOHOMEPHOCTEN 1 0.5

MOAU(UKAITMOHHON U3MEHUYUBOCTH.
[TocTpoenne BapuallMOHHOTO psifia U




BapUAIMOHHON KPUBOM»

88

89

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KomMOuHaTuBHas N3MECHYHNBOCTD

MyTanuoHHasi U3SMEHYUBOCTb.
[IpakTruueckas pabora «MyTarnuu y
Tpo30¢huibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

91

3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIliecca.
DNUTeHEeTHKA U YTTUT€HOMHUKA

I'enernka yenoseka. [IpakTuueckas pabora
«CocTtaBneHue 1 aHaIu3 POAOCIOBHOMN

0.5

92

93

94

MeToapl METUIIMHCKON T€HETUKHT

3Haqu1/Ie MGHHHHHCKOﬁ T'CHCTHUKU B
MPEIOTBPALICHUH M JICYCHUN T€HETHYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHSITHS CEJICKIUU.
JlaboparopHnas pabota «3yueHue copToB
KYJIBTYPHBIX PACTEHUN U TIOPOJ TIOMAITHUX
YKUBOTHBIX)

0.5

95

MeToap! ceaeKIIMOHHON paboThl.
JlaGopaTtopHast pabota «3yueHue MeTo10B
CEJIEKIINM PACTEHUI»

0.5

96

JlocTnkeHMs CeneKUnn pacTeHUN 1
#KUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
T€HETUYECKUX PECYPCOB

98

BuoTexHonorus kak Hayka U OTpacib
npousBocTBa. [IpakTuueckas pabora
«M3yuyeHne 00beKTOB OMOTEXHOIOTUI

0.5

99

OcHOBHBIE HaMpPaBIEHUS CHHTETUYECKOM
OMOJIOTUH




100 XpOMOCOMHAsI ¥ T€HHAs WHXKCHEPUS 1
101 Menunuackre OMOTEXHOIOT NI 1
PesepBHbiii ypok. [ToBTOpeHue,
102 . 1
0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 14

I[TPOTPAMME




11 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
[
Jl:;_n Tema ypoxa Beero KonrTpoabubie IIpakTuueckue fI[:;'—?EHI/IH :)Igg;l;zi];fenbnme
padoThI padoThI pecypebi
1 OpomonnonHas teopus Y. Jlapsuna 1
2 JIBrKyIIME CUJIBI DBOJIIOLMH BUIOB 110 Y. 1
HapBuny
3 bopb6a 3a cyiecTBoBaHME, €CTECTBEHHBIH 1
U UCKYCCTBEHHBII 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
9BOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPO3BOJIIOLMS U MaKPO3BOIFOLIHS
5 [Tonmynsanus — 3neMeHTapHast eMHNALA 1
HBOJIIOIIH
3aKoH TeHeTHYeCKOoTro paBHOBecHs JK.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsiBIEHNE U3MEHUUBOCTH Y '
oco0ell OHOTO BHJIa»
8 OneMeHTapHble GaKTOPHI IBOITIOLHUU 1
9 O¢dext ocnoBaremnst. dpdexr 1
OYTBIJIOUHOTO TOPJIBIIIKA
10 Murpauuu. N30 nomyIsiui: 1
reorpaduyeckas, Ouonormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBIISIOLINI 1
(bakTop BOJIIOLIUU
12 [TonoBoit oT60p 1
[TpucnocoOaeHHOCTh OPraHU3MOB Kak
13 pe3yabTaT MUKPOIBOJTIOIUH. 1 0.5

JlaGopaTopnas pabora «M3yuenue




apoMop(h030B U HUIMOAAANITAUN Y
pacTEHUH U KUBOTHBIX)»

[Tpumeps! pUCTIOCOOICHUH Y OpraHU3MOB:
Mopdoiorudeckue, GU3n0IOTHIECKHE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.

14 JlabGopaTopHas padora «IIpucnocobenus 1 0.5
OpPraHU3MOB M UX OTHOCHUTEIHHAS
11e71eco00pa3HOCTh)

Bun, ero kputepuu u CTpyKTypa.

15 Jlaboparopnas pabota «CpaBHEHUE BUIOB 1 0.5
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

16 Crpykrypa BHJa 1

17 Bunoo6pa3oBanue kak pe3ynbTar 1
MHUKPO3BOJIOIIUU

18 CBs3b MUKPOIBOJIFOLIMM U ATTUIAEMUOTIOTUHI 1

19 MaxposBomtorus. [laneonronornueckue 1
METOIbI H3yUYCHHS IBOJIOIUU

20 buoreorpaguueckue MeToabl U3y4eHUs 1
HBOJTIOIINH
DOMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-

21 Moponoruueckue MeTo 1bl U3y4eHHs 1
HBOJTIOIINH
MonekynsipHO-TeHETHUECKHE,

22 OMOXMMHUYECKHE U MATEMAaTHUYECKUE 1
METO/IbI U3yUYEHHS IBOJIOIIUU

23 OO01re 3aKOHOMEPHOCTH BOJTFOIIHH 1

24 AnantuBHas pagunanus. HepaBHOMepHOCTB 1
TEMITOB IBOJIOIIUU

o5 HayuHnblie runoressl IpoOrCX 0K ISHUS 1
KU3HU Ha 3emiie

26 JloHay4YHBIE MPEICTABICHUS O 3aPOXKICHUH 1

KHU3HHU




OCHOBHBIE 3Tanbl HEOPraHMYECKOU

27
HBOJIIOIIH
28 ['unote3sl 3apOXKACHUS )KU3HU
HcTopus 3emMau 1 METO/IbI €€ N3YUEHMUS.
29 JlabGopaTtopHas paborta «3yueHue u 05
OIMCaHHNE UCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTraHUu3MOB»
30 HavanbHebie Tarbl opraHun4eckoin
HBOJIIOIIH
31 DBOITIOLUS SYKApUOT
OCHOBHBIE 3TaIlbl HBOIIOLMH
30 pactutensHoro Mupa. [IpakTiuaeckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHUS PAaCTCHUHN Pa3HBIX OTAEIIOBY»
33 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO
MHUpa
DOBoIIOLUSA )KUBOTHBIX. [IpakTrueckas
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX )KMBOTHBIX)»
35 Pa3Butue xu3Hu Ha 3eMiie 1O paM U
nepuoiamMm
36 MaccoBbie BBIMUPAHUSI — SKOJIOTUIECKHE
KPHU3HUCHI MPOIILIOTO
37 CoBpeMEeHHBIH 3KOJOTUYECKHUI KPU3HC, €r0
0COOEHHOCTH
18 CoBpeMeHHas cucTeMa OpPraHMYeCcKOro
MIPOIILIIOTO
39 OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI
OpPraHu3MOB
40 AHTpPOIIOJIOTHsI — HayKa O 4EJIOBEKE
a1 Passutue npeacrasienuii o

MMPOUCXOKIACHUHN YCIIOBCKA




MecTto genoBeka B cuctemMe
opranuyeckoro mupa. Jlaboparopuas

42 pabora «3yueHue ocobeHHOCTEH 1 0.5
CTPOCHUSI CKeJleTa YeNIOBeKa, CBA3aHHBIX C
MPSIMOX 0XKJICHHEM)

43 JIBYDKYIIIME CUITBI AaHTPOTIOTEHE3a 1

44 CooTHolIeHnE OUOIOTUYECKUX U 1
COLIMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E

45 OcHOBHBbIE CTaIUU aHTPOIIOT€HE3a 1

46 [TaneoreHeTrka u MaJeOreHOMHUKA 1

47 DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKa 1
Yenoseueckue pacel. [Ipaktnyeckas

48 pabota «M3y4eHHE YKOJIOTHUECKUX 1 0.5
aJlanTaluii 4YeJI0BeKay»

49 MeXIUCIUTUTMHAPHBIC METO/IbI 1
AHTPOIIOJIOTUHI

50 3apokIeHUE U PaA3BUTHE IKOJIOTUN 1
Mertoast skosoruu. JlabopatopHas padbora

51 «M3yueHne MeTo10B HKOJIOTHUECKUX 1 0.5
HCCIIEOBAHUI

50 3Ha4yeHHe KOJOTMUECKUX 3HAHUM 15 1
9eJIoBeKa

53 Okonorndeckue GaKTopsl 1
Abunornueckue gpakropbl. CBEeT Kak

54 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «BpIsiBiIeHHE TPUCTOCOOTEHUI '
OpPTraHU3MOB K BIUSHHIO CBETa»
Abunornueckue gaxktopsl. Temneparypa
KaK 9KOJIOTHYECKUHA (PaKTop.

55 JlaGopatopHnas pabota «BeisiBieHue 1 0.5

MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO

TeMIepaTypbi»




AobunoTtryeckue pakTopbl. BiaxxHOCTh Kak
sKosioruueckuit paxrop. JlaboparopHas

56 1 0.5
paboTta «AHATOMHYECKHE OCOOEHHOCTH
pacTeHuil U3 pasHbIX MECT OOUTaHUS»
57 Cpenpl 00uTaHNs OPTaHU3MOB 1
58 buonornueckue puTMbl 1
59 XKuznennsie GopMbl OpraHu3MOB 1
60 buotnueckue hakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI
61 JUIsl CYIIECTBOBAHHS OPTaHU3MOB B CpeJie 1
oOuTaHus
6 DKOJIOTHYECKHE XapaKTEPUCTUKU 1
TOTTYJISIITUH
OCHOBHBIE TIOKA3aTEJIH MOIYJISIIIH:
63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U 1
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MOMYJISIIH:
64 POXK1a€MOCTh, TPUPOCT, TEMI POCTA, 1
CMEPTHOCTh, MUTPAIINU
65 DKoJIOTHYECKast CTPYKTYpa MOMYJISIIHH 1
66 JliHaMMKa MOMYJISALUU U €€ PeryJIsaLus 1
67 KpuBsle pocTa 4nCIeHHOCTH MOMYJISIIINH. 1
KpuBbie BEDKHUBaHHS
DKOJIOTHYECKas HHUIIIA BHJIA.
68 JlaGopatopHnas pabora «IIpucnocobnenus 1 0.5
CeMSIH PACTEHHI K PACCEICHUIO)
69 Bun kak cucrema nmomyssui 1
70 3aKOHOMEPHOCTH TTOBEICHHSI 1 MUTPALIAI 1
KHUBOTHBIX
71 Coo0r111ecTBO OpraHu3MOB — OHOIICHO3 1
72 DKocucTema Kak OTKpbITasi cucTeMa 1




KpyroBopot BelecTB ¥ MOTOK SHEPTUH B

73 1
HKOCUCTEME

74 OcHOBHBIE TOKA3aTEIN HIKOCUCTEMBI 1

75 DKOJIOrM4eCKUe MUpamMm bl 1

76 N3meHneHus coo0IIecTB — CYKIIECCHH 1

77 [TpupogHbIe 5KOCUCTEMBI. DKOCHCTEMBI 1
03€p U peK. IKOCUCTEMBI MOPE U OKEAHOB

78 [Tpuponnsie OKOCHCTEML. DKOCHCTEMBI 1
TYHJIP, JIECOB, CTEMEH, MyCTHIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

80 Ypboakocucremsl. [IpakTuueckas pabora 1 05
«M3ydenue u onrcaHue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B 1
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

82 Pa3HbIX TUTIOB HAa CyOOpraHU3MEHHOM, 1
OpPraHU3MEHHOM, TIOMYJISIIHOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapaast 0601049Ka 1
3emun

84 Yuenue B. W. Bepnaackoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYLIECTBOBAHMS 1
ouochepsl

86 KpyroBopotsl BemecTs u 1
OMOTCOXMMHYECKUE ITUKITBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE 1
OMOMBI CyIIN

88 YcroitunBocTh 6Hocheps 1

89 DKOJIOTrM4eCKHE KPU3KUCHI U UX TPUUYNHBI 1

90 BoszeiicTBue uenoBeka Ha Guochepy 1




AHTpPOIOr€HHOE BO3JICHCTBUE HA

9l pPaCTUTENbHBIN U )KUBOTHBII MU 1

92 Oxpana npupoabl 1

93 OCHOBHBIC TIPUHIIUIIBI YCTOHYHBOTO 1
Pa3BHUTHUS YEIOBEYECTBA U MPHPOIBI
PanmonanpHOE IPUPOIONIOIH30BAHHE U

9 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3HooOpa3us 3emin

95 Q§o6meHHe 1o TeMe «MUKPOIBOITIOLUS U 1
e€ pe3yJIbTaThD»

9% Q§o6meHHe 1o TeMe «MaKkpOolIBOIIOLHUS U 1
e€ pe3yIbTaThD»

97 O606mienne no Teme «IIpoucxoxaenue u 1
pa3BHUTHE KU3HU Ha 3eMie»

98 O6o6mmenue no teme «lIIponcxoxnenne 1
YeJI0BEKa — aHTPOTIOT€HE3)

99 Oo6o06menne o Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHU3MOB)

100 O6o006menne o Teme «OpraHu3Msl U cpesia 1
oOuTaHU»

101 O606meHI/Ee 1o TeMe «DKOJIOTHUS BUJIOB U 1
TIOTTYJISIITHI»

102 O6061menue o teme «buochepa — 1
ri00anbHasi 3KOCUCTEMAY

OBLIEE KOJIMYECTBO YACOB I1O 102 75

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* buonorwus, 10 knacc/ Ilaceunnk B.B., Kamenckwnit A.A., PyomioB A.M. u
npyrue; nmoa peaakuuent Ilaceunuka B.B., AkiimonepHoe o0111ecTBO
«3natensctBO «IIpocBenienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u
npyrue; nmoa peaakuuent Ilaceunuka B.B., AkiimonepHoe o0111ecTBO
«3natensctBO «IIpocBenienue»

METOINUYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
Meroanueckoe nmocooue B yueonukam Ilaceunuka B. B., nmuHeiHbIN Kypc

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://videouroki.net/blog/biologia/2-free_video
https://www.yaklass.ru/p/biologia

https://resh.edu.ru/

https://uchi.ru/

https://1sept.ru



