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[Iporpamma mo ywyeOHomy mpeamery "buonorus" (mamee - Ouomorus) Ha
YPOBHE CpeHEero o0IIero oopa3zoBaHus pa3paboTaHa Ha ocHOBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaeparumy,
OI'OC COO, Konuenmuu mnpenojaBaHusi ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUH (eepanbHoi paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriyonéaHoro ypoBHs usydenus (10-11
KJIACChI) SBJIIETCS OJHMM M3 KOMIIOHEHTOB IMpeAMeTHOH obnactu «EcTecTBeHHO-
HayuyHbele mpeameTs». CornacHo mnonoxeHusMm OI'OC COO npodunbHbIC
y4eOHbIC MPEIMEThI, U3ydyaeMble Ha yTIyOJIEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
mubdepennpaniun  00ydeHUsT HA YPOBHE CpeIHEro ooOmero oOpa3oBaHUS W
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
001MM, cpeHUM MPOdEeCCHOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke BpeMs
KOKIbIM M3 3THX Y4eOHBIX MPEAMETOB JODKEH OBbITh OpPUEHTUPOBAH Ha
IPUOPUTETHOE pelieHue 00pa30BaTENbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOLIUX
3a/lay, CBA3aHHBIX C MNpPOoGOpUEHTAMEH OO0Yy4YalOMUXCI U CTUMYIHUPOBAHHEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4yHOTO 3HaHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIULIMHON, YKOJIOTUEH, TICUXOJIOTUEN, CIOPTOM UJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMy mnpenmMery "buosorus" ma€t mpeacTaBieHHUE O
eI W 3a/adax M3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOiaeéHHOM
YpOBHE, OIpeeNnseT 00s3aTeabHOe (MHBapHAHTHOE) MPEAMETHOE COJIEp:KaHue, ero
CTPYKTYpUpPOBaHME MO paslieaM U TeMaM, pacOpelelieHHe 10 Kiaccam,
PEKOMEHYeT MOCIeAOBATEIbHOCTh HM3YyYEHUS YYEOHOro marepualia ¢ y4ETOM
MEXIIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOro Ipoiiecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuawmuxcia. B mporpamme mno Ouosioruu
peain30BaH MPUHLUI MPEEMCTBEHHOCTH C HM3ydye€HUEM OHOJIOTHUM Ha YpOBHE
OCHOBHOTO  oOmmiero oOpa3oBaHus, Ojarojapss dYemMy IIPOCMAaTpUBACTCS
HaIllpaBJI€HHOCTh HA  TOCIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHWM,
OPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHMPOBO33PEHHUS,
HKOJIOTMYECKOTO MBILUICHUS, MPEACTaBICHU O 310poBOM oOpa3e KHU3HHU, Ha
BOCIIMUTaHHE OEpEeKHOI0 OTHOLIEHUS K OKpyXkaroled npupogHoi cpene. B
nporpaMMe 1o OMOJIOTMH TAaKKe MOKa3aHbl BO3MOKHOCTH Y4eOHOr0 MpeaMeTa
«buonorusiy B peanmzamuu  Tpeboanuit DI'OC COO K mnIaHUPYEMbIM
JUYHOCTHBIM, METAaNpeJIMETHBIM M MpPEAMETHBIM pe3ysibTaTaM OOy4YeHus U B
(GOpMHpPOBaHUM OCHOBHBIX BHJOB y4e€OHO-NIO3HABATEIBHON  JEATEIBHOCTU
oOy4aroluxcsi M0 OCBOCHHUIO COJEpKaHUs OMOJIOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus.

VYuebnsiii npenMer «buosorus» Ha ypoBHE cpellHEro oOuiero oopazoBaHus
3aBepiiaer Ouosiormuyeckoe oOpa3oBaHME B IIKOJE W OPUEHTUPOBAH HA
pacuiMpeHre U yriyoOlieHHe 3HaHWi OO0ydaromMXcs O >KMBOM MPHUpPOJIe, OCHOBAX



MOJIEKYJIIPDHOM ¥ KJIETOYHOW OWOJIOTUHU, 3MOPHUOJIOTUHM U OUOJOTHUU Pa3BUTHS,
TeHETUKH, CEIEKIINH, OMOTEXHOJIOTHUH, SBOJIIOLIMOHHOTO YUEHHUS U KOJIOTUH.

N3yyenue ydeOHoro mnpeamera «buonorus» Ha yriayOJeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYYAIOMIMXCS K MOCIEIYIOEMY MOIYYEHUIO
OWoNoTHYeCKOro  00pa3oBaHUSI B By3aX W OPTraHM3aIUsAX  CPEIHETrO
npodeccuonanbHoro oopazoBanus. OCHOBY €ro COJEpKaHusl COCTABISIET CUCTEMA
OMOJIOTUYECKUX  3HAHWUM, TIOJYYCHHBIX TMPU  HU3YYCHUH  OOYYaIOIUMHUCA
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3lejOoB OMOJIOTMM HAa YPOBHE OCHOBHOIO
obmero o6pazoBanusi, B 10—11 kimaccax 3TH 3HaHMS TMOJy4arOT pa3BUTHE. Tak,
pacHIMpeHbl W YriayOJeHbl OMOJOTUYECKHE 3HAHHWS O PACTEHUSX, XUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me 4YelIOBeKa, OOIIMX 3aKOHOMEPHOCTSIX KHU3HHU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBECHUS MTPUKIIATHOTO U IIOUCKOBOTO
XapakTepa, KOTOPble MOXHO MCIOJb30BATh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HWHTETparus OMOJOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHHUSIMHU, TMOJTYYCHHBIMH OOYYAIONIUMUCS TPU H3YUYCHHUH
bu3uKU, XuMun, Teorpaduu 1 MaTEMaTHKU.

CrpykTypa mnporpammbl o yuyeOHomy mnpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIII M HBOJIIOIUOHHBIA MOAXOAbl K HU3YYEHHUIO OHOJIOTHH.
CormnacHo UM, U3y4aroTCsi CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIsl AKUBBIX
CUCTEM Pa3HOIr0 YPOBHS OpPTaHHU3aLMH, SBOJIIOLIUN OPTaHUYECKOr0 Mupa Ha 3emie,
COXpaHEHUs Ouojoruueckoro paszHooOpasust miaHeTsl. Tak, B 10 kmacce
U3Y4alOTCsl OCHOBBI MOJICKYJSAPHOM M KJIETOYHOM OMOJIOTMH, SMOPHOJIOTUU H
OMOJIOTUM Pa3BUTHS, TEHETUKH U CEJIEKLIHUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTHH, aKTYaJIM3UPYIOTCA 3HAHHUS OOydYaromuXxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, Qusuonorun uenoBeka. B 11 kiacce u3yudaroTcs 3BOJIIOLIMOHHOE
y4eHHe, OCHOBBI KOJIOTHH U yueHue o ouocdepe.

VYuyeOubii mnpeamer  «buonorus»  npu3BaH  00€CNEUUTh  OCBOEHHUE
oOyJaronumMucs OMOJOTUYECKUX TEOPUN U 3aKOHOB, UJEH, MPUHLUIIOB U TIPABUI,
JIEXKAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOT0OOpa3uu M OCOOEHHOCTSX KIIETKH, OpraHu3Ma, MOMyJIsauH,
OMOLIEHO03a, YKOCUCTEMBI, O BBLAAIOIIUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUY, MPUKIIAJHBIX ACHEKTaX OMOJIOrMuecKuX 3HaHuu. Jliis
pa3BUTHS M MOAJAEpKaHUS HHTepeca OOydaromuxcsi K OHOJIOTMM Hapsay co
3HAYUTEITBHBIM 00BbEMOM TEOPETHUECKOTO MaTepHalia B COACPNKAHUU MPOTPAMMBI
o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTaHOBJIEHUS U Pa3BUTHUS
TOM WIM WHOW oOsacTh OWOJOTMH, BKIIAJIOM OTEUECTBEHHBIX U 3apyOE’KHBIX
YUEHBIX B PEIICHNE BAKHEUIIUX OMOIOTMYECKUX U S3KOJIOTUYECKUX MPOOIIEM.

Lenps n3yuenus yuyeOHoro npeamera «buonorus» Ha yriyOnéHHOM ypOBHE —
OBJIAJICHHE OOYYAIOIIMMHUCS 3HAHUSAMH O CTPYKTYPHO-(PYHKIHMOHAIBHOU



OpraHu3alMy KUBBIX CHUCTEM pPAa3HOrO0 paHra u MpUOOpeTeHHe YyMEHU
WCIIOJIh30BaTh 3TU 3HAHUSA B (DOPMUPOBAHHM WHTEpEca K ONMPEACIEHHON 001acTh
npodecCHoHANbHON JeSTeIbHOCTH, CBSI3aHHOM ¢ OWOJOTHel, WM K BBIOOpY
y4eOHOTr0 3aBeicHUS JIsl TPOIOHKEHUST OMOJIOTHYECKOTr0 00pa3oBaHus.

JlocTiokeHne 1enu  W3ydeHWs ydeOHoro mpenMera «buosorus» Ha
yriayOIE€HHOM ypOBHE 00€CTIeYMBACTCS PEIICHUEM CIIETYIOIINX 3a0au:

OCBOCHHE 00YYAIOIIMMUCI CUCTEMbI OMOJIOTMYECKUX 3HAHWI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIIEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBujIax, COCTABISAIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPA; O
CTPOCHHUU, MHOTOOOpa3MM M OCOOCHHOCTAX OHOJIOTHMYECKHX CHUCTEeM (KJIETKa,
OpraHu3M, MOMYJIAINS, BUJ, OMOTeo1eH03, Onocdepa); O BBIIAIOIMNUXCS OTKPBITHSIX
Y COBPEMECHHBIX MCCIICIOBAHMSIX B OHOJIOTHH;

O03HAKOMJICHHE OOYYaromuxcsl ¢ METOJaM{ TIO3HAHUS JKUBOW TPUPOIBL:
HCCTIEIOBATEIbCKUMU ~ METOJIaMH  OMOJIOTMYECKUX HayK (MOJIEKYJISIpHOW W
KJIETOYHOW OWOJIOTHUH, 3MOpPHUONOTUU W OHOJIOTMM pPAa3BUTUS, TEHETUKH W
CENICKIIMM, OWOTEXHOJOTUM W CHHTETHMYECKOW OWOJIOTUM, TaJICOHTOJIOTHH,
DKOJIOTHH);  METOJAaMH  CaMOCTOSITEILHOTO  TMPOBEACHUS  OWOJOTHYCCKUX
UCCleIoBaHUM B JabopaTopud W B npupoae (HaOmroAeHue, H3MEpEeHHe,
AKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIQJICHUE OOYYaIOIMMUCS YMEHUSMH: CaMOCTOSTEIbHO  HAaXOJWTh,
aHAM3UPOBaTh M HCIIOIB30BaTh OHMOJOTHYECKYIO WH(MOPMAIHIO; IOIh30BaATHCS
OMOJIOTUYECKONH TEPMHUHOJIOTHEH M CHMBOJMKOMW; YCTaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTHM U  COIMAIbHO-DKOHOMUYECKHMMH U  JKOJOTHYECKHUMHU
mpoOJjeMaMy 4YeJIOBEYECTBA; OIICHUBATH IOCIEJCTBUS CBOEH ACSATEIBHOCTU TIO
OTHOIIEHUIO K OKPYXKAIoIIeH MPUPOJHON cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3MI0POBBIO  OKPYXKAlOIUX  JIIOJIEH; OOOCHOBBIBAaTH U  COOJIOJATh  MEPHI
NpOPUIAKTUKA MH(DEKIMOHHBIX 3a00JIEBAHMM, MpaBUjia MOBEICHUS B MPUPOJE U
oOecrieueHns 0€30MaCHOCTH COOCTBEHHOU KM3HEAESTEIIbHOCTH B YpPE3BhIUANHBIX
CUTyallMsIX ~MPUPOJHOTO M  TEXHOTCHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIC HAYYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYAIONINXCSI MHTEIUICKTYalbHBIX M TBOPUYECKUX CITIOCOOHOCTEM
B IMPOIECCE 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBITUSIMH KM COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OMOJIOTHH, pEIIaeMbIMH €10 MpoOJeMaMH, METOJI0JOTHEH
OMOIOTHYECKOTO HCCJICIOBAHMSI, MIPOBEACHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHUM, PEIIeHUs] OMOJOTUYECKUX 3aJ1a4, MOJEIUPOBAHUS OMOJIOTHYECKUX
00BEKTOB U MIPOLIECCOB;

BOCITUTAHHE y O0YJaIOIMUXCS IIEHHOCTHOTO OTHOIICHHS K KHBOM MPUPOJIC B
I1EJIOM M K OTACIBHBIM €€ 00BEKTaM | SIBIICHUSAM; (POPMHPOBAHNE SKOJIOTHUCCKOM,



F€HETUYECKONM TIpaMOTHOCTH, OOIIeW KyJIbTYphl TMOBEIECHUS B  MPUPOJIE;
MHTETpaIi €CTeCTBEHHO-HAYUHbIX 3HAHUM;

npuoOpeTeHue  OOYYAIOIIMMHUCS  KOMIIETEHTHOCTH B PallMOHAIBHOM
IPUPOAOIIOIL30BaHUN (COOJIO/IEHNE TpaBUJl TOBEICHUS B MPHUPOJIEC, OXpaHbI
BUJIOB, SKOCUCTEM, OMOC(epbl), COXpaHEHUU COOCTBEHHOTO 370POBbs M 310POBbS
OKpyXXamomux Joaed (cobmoaeHus Mep NpOPHIAKTUKH — 3a00JeBaHHM,
oOecrieueHrne 0E€30MaCHOCTH >KU3HEACSITEIbHOCTH B YPE3BbIYAMHBIX CHUTYaLUSIX
NPUPOJHOTO M  TEXHOIEHHOTO0  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUSA
OMOJIOTHYECKUX 3HAHWHA U YMEHHMM B TOBCETHEBHOM JKU3HU;

CO3/IaHH€  YCIOBMH  JJI1  OCO3HAHHOTO  BbIOOpa  OOYYarOIIMMHCS
VHJIUBUTY AJIBHOMN o0OpasoBarTenbHOI TPACKTOPUHU, CIIOCOOCTBYIOIIEH
NoCIeAyIomEeEMy TpodecCHOHATFHOMY CaMOOIPENIETICHHIO, B COOTBETCTBUU C
WHIVBUIYyaIbHBIMU HHTEPECAMH U IOTPEOHOCTSIMH PErHoHa.

OO1iee yncno 4yacoB, OTBEACHHBIX HA M3y4eHHE OMOJIOTUU Ha YIIIyOJIEHHOM
YpOBHE cpeaHero ooiiero odpazoBanus, coctaiseT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B Hezento).

OT16op opraHu3alMOHHBIX (OPM, METOJIOB M CPEIACTB OOy4deHUsS OMOJIOTHMU
OCYIIECTBIISIETCS C Y4ETOM CHEIU(PUKUA €ro COACpX aHWs W HAIpPaBICHHOCTH Ha
NPOAOHKEHHE OHMOJIOTMUECKOTO O00pa3oBaHWs B  OpraHU3alldsAX CPEIHETrO
po(heCcCHOHATIBHOTO U BBICIIETr0 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM IPU 00yUEHUH OMOJIOTUU Ha YIiIyOJIEHHOM ypOBHE
SBIISIETCSL TIPOBEJICHUE JIA0OPATOPHBIX M TPAKTHUECKUX pabor. Takxke yuacTue
00yJaromuxcsi B BBIMOJHEHUU TPOCKTHBIX M Y4eOHO-MCCIENOBATENBCKIX PaboT,
TEMaTHUKa KOTOPBIX OMNpENEeNsIeTCs y4YUTeJIeM Ha OCHOBE  HMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.

IIpu peanuzanum NPaAKTHYECKON 4YACTH MNPOrpaMMbl HCIOJIb3YeTCH
o0opynoBanue u MaTepuaJbl HeHTpPa «Touka pocray.



COIEPKAHUE OBYYEHUA
10 KITACC

Conep:kaHue IporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyjapctTBeHHoi utorooit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHas: Hayka. Kparkas ucropust pa3BuTus
Ouonoruu.  buojormyeckue HaykKd M HM3y4YaeMble UMH  IPOOJIEMBI.
OyHIaMEHTAIbHBIE, NPUKIAJAHBIE W IIOMCKOBBICE HAy4HBIE MCCIEIOBaHUS B
OuoJoruu.

3HadeHne OMoJoruu B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccuu, cBszanHble ¢ Ouosorueil. 3HaueHHe OMOJIOTHU B
MPAKTUYECKOM AECATEIBHOCTA YEJOBEKA: MEAMIIMHE, CENbCKOM XO3SHCTBE,
MPOMBIIIJICHHOCTH, OXPAHE NPUPOJBL.

JdeMoHcTpau MU

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBuH,
VY. I'apgeiui, I'. Mennens, B. U. Bepnanckuit, U. I1. I1asnos, 1. 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-Pecorckuit, J[xx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTHHM C JIpPYrUMU Haykamuy, «Cucrema
OMOJOTMYECKUX HAYK.

Tema 2. 7KuBble cUCTEMbI U X U3YUYEHHE

JKuBble cucTteMbl Kak TpeaMeT u3zydeHus Ouojorun. CBONHCTBA JKHBBIX
CHCTEM: €IUHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M UEIOCTHOCT,
CJIO0HOCTb W YINOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHU3aLMs,
CaMOBOCIIPOM3BEICHUE, PA3APAKUMOCTb, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alldd JKUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KIIETOYHBIN,
TKAHEBBIN, OpPTaHU3MEHHBIMN, MOMYJIIIUOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(bnoreonenoTuyeckuit), OmochepHbiii. IIporecchl, NPOUCXOA[IIHE B IKHBBIX
cuctemMax. OCHOBHbIC TpPHU3HAKU JXHUBOro. JKW3Hb Kak (opma CYIIECTBOBAHUS
Marepun. Hayku, n3ydaroiime >kMBble CUCTEMBI HA PA3HBIX YPOBHAX OpraHU3aLINH.

N3yuenne XKuBBIX cucTteM. Mertoasl Ouosiornuecko Hayku. HaOmroneHwue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMaTH3alus, MetaaHain3. [IoHsaTre 0 3aBucuMOn 1
HE3aBUCUMOM TmepemMeHHou. [lmanupoBanue oskcriepumenTta. llocranoBka wu
npoBepka runote3. Hynesas rumoresa. [lonsaTtre BHIOOPKH U €€ HOCTOBEPHOCTD.
Pa3bpoc B Ouonormyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH IOJYYEHHBIX
pe3ynbTaToB. [IpUumHBI HCKaXEHUS pe3ysbTATOB J3KcnepuMeHTa. [loHsTue
CTaTUCTUYECKOIO TECTA.

JdemoHcTpanuu



Tabmuubl U cxembl: «OCHOBHBIE TMpPHU3HAKU KU3HW», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHH OpraHu3alMu >KHUBOU
npupoab», «CTpoeHHE >KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEYECKOro opranusma», «buoreomnenos», «buochepa», «MeToss
W3YUYCHHUS )KUBOM TIPUPOJIBI».

OGopynoBanue:  jabopatopHoe  O0OpyJdOBaHHME  JUIS MIPOBEJICHUS
HaOJII0JICHU M, U3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonb3oBaHUE pa3IMYHBIX METOJOB IpHU
M3YUYCHHU KUBBIX CHCTEM.

Tema 3. BuoJsiorust KJeTKku

Knetka — cTpyKTypHO-QYHKIMOHAJIbHAsI e€QuHULA >KuBoro. Vcropus
oTKpbITUA KieTku. Pabotel P. I'yka, A. Jlesenryka. Knerounas teopus (T. IlIBans,
M. Ilneitnen, P. Bupxo). OcCHOBHbIE IOJOXEHUS COBPEMEHHOM KJIETOYHOM
TEOPUHU.

Metoabl  MOJEKYISIPpHOM W KJIETOYHOM  OHWOJIOTMH:  MHKPOCKOIIHUSI,
xpomarorpadusi, 3nekTpodopes, MEeToa MEUYEHBIX aToOMOB, AuddepeHunanbHoe
HEeHTPU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. H3yueHue ¢hukcuposaHmuix
Ka1emox. DIEKTpOHHAass MUKpockonus. Kougoxanonaa mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemoxk.

JdemoHcTpanuu

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

Tabnuubl u cxeMbl: «CBETOBOM MHUKPOCKOI, «DIEKTPOHHBI MUKPOCKOID,
«Hctopust pa3zBuUTHSI METOA0B MUKPOCKOIIUID.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKPOMpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IIpakTnueckass padora «/3yueHue MeETOJOB KJIETOUHOW OUOIOTUU
(xpomatorpadusi, snexkrpodope3, audPepeHnrabHOEe IEHTPUPYTrUpPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHUYECKUM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMUKPOIIEMEHTBHI.
Bozma m e€ posib Kak pacTBOPUTEINsI, PearcHTa, y4acTUE B CTPYKTYPHUPOBAaHHUU
KJIETKH, TEIVIOpEryiasiuuu. MuHepaabHble BEIECTBA KIETKH, MX OHOJOTrHYecKas
poJib. POJIb KATHOHOB M AHUOHOB B KIIETKE.

Opranuyeckue BelIeCTBA KIETKU. buonornueckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OekoBoi MoJiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTHAHas CBsI3b. BTopuuyHasg, TpeTU4yHas, 4YeTBEpTUYHAs
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukamuss  OenkoB.
buonornyeckue Gpynkium 6enkoB. /Ipuonsi.



VYrneBonbl. MoHOCaxapu/ibl, AUCaXapuibl, OJUTOCaXapuabl U MOJIHCAXAPUIBI.
O6mmit maH cTpoeHMS U (U3UKO-XMMUYECKHE CBOWCTBAa  YTJICBOJIOB.
buonornueckue GpyHKIIMM yrIeBOI0B.

Jlununel. I'napodunsHo-TuapodoOHBIE cBOMicTBa. Knaccudukaius Tunuaos.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, CTEpouibl. buonornyeckue QyHKIUH
nunuoB. OOIKe cBOMCTBA OMOJIOTHUYECKUX MEMOpPaH — TeKy4eCTh, CHIOCOOHOCTh K
CaMO03aMbIKaHHIO, MTOJYTPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIIOT.
Hyxneotunpl. [lpuanun xommuiemeHnTapHoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenue u ouonornueckune ¢pyaknuu JJHK.
Buael PHK. ®ynkiun PHK B knetke.

Crpoenue monekynbl AT®. Makposprudyeckue cBsizu B MolJiekyine ATO.
buonornyeckue pynkuun ATD. BoccraHoBiaeHHBIE TEPEHOCUUKH, UX (DYHKIIMH B
kinetke. Jpyeue uyxneozuompugocghamer (HTD). CexBenupoBanue JIHK.
Memoowbi eenomukuy, mpancKpunmoMuKy, RPOMeoMUKU.

CtpykTypHast OUOJIOTHS: OMOXUMUYECKHE U OMO(PU3MUECKUE HCCIICTOBAHUS
cocTaBa M TNPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoliekyl. Modenuposanue
CMPYKmypvl U QYHKYUl OUOMONIEKV U UX Komniekcos. Komnvromepnolil ousatin u
opeaHudecKull cunmes 6UOMOIEKY]L U UX HENPUPOOHBIX AHATIO208.

JeMoHcTpanuu

[Toptpetsr: JI. [Tonunr, [Ix. Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankius,
@. Conrep, C. [Ipy3unep.

[unarpammel:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B HEXUBOU
npupone», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOW ITPUPOJIEN.

Tabmuubr u cxembl: «llepuonnueckas Tabiuila XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJIbI», «BelllecTBa B cocTaBe OpraHu3MoBy», «CTpoeHue
MOJIEKYJIbI Oenka», «CTpyKTypbl O€NKOBOM MOJEKYNb», «CTpOE€HHE MOJEKYI
yraeBofoBy, «CTpoeHHe MOJeKyn JUnuaoBy, «HyKIeHMHOBBIE KHCIOTHIY,
«Ctpoenue monexynsl ATD».

O6opynoBaHue: XUMUYECKast TOCYJ1a U 000pPYI0BaHHUE.

JlabopaTopHasi padora «OOHapy)eHHe OCIKOB C TIOMOIIBIO KaueCTBEHHBIX
peaKminy.

JlaGoparopnass  padora  «lccrienoBaHWe — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJIEHHBIX U3 KJIIETOK PAa3JIUYHbIX OPTaHU3MOB).

Tema 5. CtpoeHue n yHKIMH KJIETKH

Tunel KIETOK: JykKapuoTHuYecKas M mpokapuotuyeckas. CTpyKTypHO-
(yHKUIHOHATbHBIE 00Pa30BAHMS KIIETKU.



Crpoenue npokapuoTuieckoil kinetku. Kinetounas crenka OakTepuil u apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTpOPHOH U aBTOTPOGHOM MPOKAPHUOTHUECKHUX
KJIETOK. MecTo U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAaHHE YKapUOTHUYECKON KJIETKH.
[nazmatuueckass wmemOpana (miasmasiemma). CTpyKTypa —IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BeIIECTB Yepe3 IIa3MaTHYEeCKyl0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obneru€unas muddysus), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIM
akTUBHBIK TpaHcnopT). Ilomynponuiiaemocts MemOpanbl. Pabora HaTpuii-
KaJIUEBOr0 Hacoca. DHAOLUTO3: MUHOLUTO3, (parouuto3. Dk3ounuto3. Kietouynas
crerka. CTpykTypa u QyHKIHMU KJIETOYHOW CTEHKU pacTeHUil, rpuboB.

[utomna3ma. [luto3ons. [{utockener. [IBuxenue nuurormnasmel. OpraHou bl
KiIeTku. OaHOMEeMOpaHHbIE OPraHOWIbl KIETKH: SHIOIIa3MaTHYeCcKas CeTb
(OIIC), anmapar I'onbmxu, TU30COMBI, UX CTpOoeHHME W (PyHKIMU. B3anMocBs3b
OJIHOMEMOpaHHBIX OpPraHOMAOB KJIETKH. CTpoeHHE TpaHyJISIPHOTO PETHKYJIyMa.
Mexanuzm nanpaenenus 6eaxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OeiakoB. CHHTE3
KJIETOYHbIX ~ MeMmOpaH. [Imaakuil  (arpaHyJjsipHbI)  3HAOIIA3MATHYECKHM
petukynyM. CekperopHas ¢pyHkuus anmnapara ['onbmxu. Moougurayusa 6enkos 6
annapame [ onvoocu. Copmupoexka 6benxkos 6 annapame I onvoocu. TpaHcnopt
BELIECTB B KJIETKE. Bakyoiyn pactuTenbHbIX Ki1eToK. Knerounslit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWJABl  KJIETKH:  MUTOXOHAPWUH,  IUIACTU[IBI.
IIpoucxoorcoenue mumoxonopuu u naacmuo. Cumouoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenue u (QpyHKIUM MUTOXOHApUM U Tuiactui. [lepBudHbie,
BTOPUYHBIE W  CIOXHBIE IUIACTUABl  (DOTOCHHTE3UPYIOIIUX  3YKapHOT.
XJIOpOILIACThI, XPOMOILJIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpannbie opranouasl kinetku CTpoeHne U (PyHKIMM HEMEMOpPaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. lIpomescymounvie Gunamenmeol.
MukpodunamenTsl. Axkmunogvie Mukpoguiamernmysi. MpIllIEUHbIE  KJIETKH.
AxmuHosble KOMNOHeHmbl HembluueuHblx Kiemok. Muxkporpybouku. Kietounsrii
ueHTp. CrpoeHue U JBWKEHHE JKTYTHKOB U pecHUYeK. MukporpyOouku
nuTorasMel. LleHtpuons. benku, accoyuuposannvie ¢ MUKpouiamenmamu u
Mukpompyboukamu. MomopHvie 6enku.

Anpo. O6osouka sapa, XpoMaTHH, Kapuoria3ma, SAPbIIIKYA, UX CTPOCHHE U
bynkuun. SnepHsiii O6enkoBbld MaTpHUKC. [IpocTpaHCTBEHHOE pPACMOIOKEHUE
XpOMOCOM B uWHTepha3HOM siape. Idyxpomamuu u cemepoxpomamun. benku
XpoOMaTUHA — TUCTOHBL. J{uHamuxa s0epHou 000104Ku 6 Mumose. AHoepHvili
MpPaucnopm.

Kinerounsle BkmtoueHusa. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3yKapHOT
(pacTUTENBHOM, JKUBOTHOM, TPUOHON).

JemoHCcTpauumn



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

Tabmuubr u cxembl: «CTpOeHHE JYKApPUOTHYECKON KieTku», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHue  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHIPUNY, «Aapo», «CTpoeHNE NPOKAPUOTHIECKOMN KIIETKNY.

OOopyioBaHHEe: CBETOBOM MHMKPOCKON, MHKpPOIpPENapaTbl pPacTUTEIbHBIX,
’KUBOTHBIX KJIETOK, MUKpOIpenaparsl 0aKTepuatbHbIX KIETOK.

Jlaboparopuass padora «/3ydyeHue CTpOEHHS KIETOK PpPa3IMYHbIX
OpraHU3MOB.

IIpakTnyeckas padora «/3ydyeHne CBONCTB KJIIETOYHONH MEMOpPAaHbD».

Jlabopatopuass paGora «JVccnenoBanue miazMoiM3a W JIEIUIA3MOJIM3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTnyeckas paGora  «l3yyeHue  JBMKEHUS  LUTOILUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BeliecTB U PeBpaLlieHHe JHEPTUH B KJIeTKe

AcCUMWISIIIMS ¥ TUCCUMUJISIIIUS — JIBE CTOPOHBI MeTaboau3Ma. Tumbsl oOMeHa
BEIIIECTB: aBTOTPOQHBIA U TeTepoTpodHBIA. YdUacTHE KHUCIOpOJa B OOMEHHBIX
mpoiieccax. OJHepreThdeckoe oOecredeHue KieTku: mnpeBpaimenne ATD B
oOMeHHBIX Tporieccax. DepMEeHTATUBHBIA XapakTep peakmuil KICTOYHOTO
Merabomm3ma. DepMeHThI, WX CTPOEHUE, CBOWCTBA M MEXaHU3M JICUCTBUS.
Kodepmentsl. OTnnunst GepMEHTOB OT HEOPTraHUUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl W OEJIKU-UHTHOUTOPBL. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peaKIuii OT pa3IMUHbIX (DAKTOPOB.

IlepBuuHBIM CHHTE3 OPraHUYECKUX BEUIECTB B KieTke. POTOCHUHTES.
AHOKcucenHblll U OKcuceHHbIll omocunmes y obaxmepuii. Ceemocodbuparoujue
nueMeHmbvl U NUCMEHMbl PeakyuoHHo2o yeumpa. Poiap XJIOPOIIacTOB B MPOLECCE
¢dotocunreza. CeroBast U TeMHOBas (a3bl. Pomoovixanue, Cz,, Cy. u CAM-munsi
¢domocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHMEe paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poToCHHTE3a. 3HaUeHUE (POTOCUHTESA.

XeMOCHUHTES3. PaznooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUuuLIUpyomue OaKTepuu, Kene300aKTepuH, CepoOAKTEpUH, BOJOPOJHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHas’poOHBIE opraHu3Mbl. Bunbl Opokenus. IIpomykTel OposkeHUS U HUX
UCIOJb30BaHUE YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHH W BO30OYyaUTEH O0JIC3HEN.

AspobHble OpraHU3MBl. Orarbl HYHEPIreTUYECKOIrO oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TMKOIN3 — OECKUCIOPOTHOE PACIICIIIICHUE TITFOKO3BI.

buonornyeckoe oKUClIeHHEe, WM KIETOYHOE AbixaHue. Poib MUTOXOHApPUI B
npoleccax ouojgornyeckoro okucienud. [uknmuueckue peakiuu. OKUCTUTENBHOE
bochopunupoBanue. Iuepeus memopanno2o epaouenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszwl. IlpenmyiiecTBa adpoOHOTO MyTH
oOMeHa BelecTB nepea aHadpoOHbIM. D((HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanuu

IToptpetsr: JIx. ITpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuiel u cxeMbl: «DOTOCHHTE3Y, « DHEPreTUUeCKuil 0oMen», «bruocunTes
oenkay, «CtpoeHue hepMeHTay, « XEeMOCHHTE3Y.

ObopynoBaHHe: CBETOBOM MHKPOCKOI, 00OpYyIOBaHUE AJIsi MPUTOTOBICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPETIAPATOB.

Jlabopatopnass pabora  «l3yueHune  KaTaJIUTUYECKOM  AKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpe aMUIa3bl UK KaTajaasbl).

JlaGopaTopnasi padora «/3yueHue QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIHHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHUE TPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciencrBennasi nHpopManus u peajau3anus €€ B KJIeTKe

Peakiun marpuyHoro cuuresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX
MaTpUYHOIO CHHTe3a. Peanu3anus HaciencTBeHHON nHDopManmu. [ eHeTHUecKui

KOJ, ero cpoucrtBa. Tpanckpunuusa — MarpuuHbiil cuHte3 PHK. IIpunnunmne

TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTb, aHTUIIAPAJUICIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsanus u e€ sranbl. Yyactue TpancnopTHbix PHK B Onocuntese Genka.
VYcnoBus Ouocuntesa Oenka. KoaupoBanue amuHOKHCIOT. Ponb pubocom B
OouocuHTe3e Oernka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U DYKApUOT. Peryisiius akTMBHOCTH T€HOB y MpokapuoT. ['umoresa
onepona (®. XKako6, XK. MaHo). MoaexynsipHvie mexanuzmvl IKCNPeCcUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomoel 2enog. Perynsuns oOMEHHbBIX
MpoILECCOB B KieTke. KieTounsiii roMmeocTas.

Bupycel — HekneTounbsie (HOpMBI KU3HU U OOJIUTAaTHBIC Tapa3uThl. CTpoeHHe
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-cooepaxcawux eupycos, baxmepuogpazcos.
Obpamuas mpanckpunyus, peeepmasd, UHmMezpasa.

Bupycubie 3aboneBanus 4enoBeka, KUBOTHBIX, pactenuit. CITNUJI, COVID-
19, conmanbHbIe ¥ METUIIMHCKUE TTPOOJIEMBI.

buoungopmamura: unmeepayus u ananuz dorvuux maccugos («bigdatay)
CMpPYKMYypHuIX buonocudeckux oanuvix. Hanomexunonoeuu ¢ buonozuu u meouyune.
IIpoepammupyemvole pynxyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcma.



JdeMoHcTpauuu

[Toptpetsr: H. K. Konbiios, [1. 1. IBaHOBCKHIA.

Tabmuibr u cxembl: «buocunTes Oenkay, «I'eHeTndyeckuid Kom», «Bupyce»,
«bakrepuodarmy».

IIpakTuyeckas padora «Co3naHrue MOJIEIIA BUPYCay.

Tema 8. ZKuzHeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mnepuoasl W perynsiuus. Wurepdaza U MUTOS.
Oco0eHHOCTH TpoIecCOB, MpoTekaromux B uHTepdaze. [loaroroBka KIeTKH K
nenenuto.  Ilpecunretmdyecknii  (MMOCTMUTOTUYECKUN), CUHTETUYECKUU WU
MOCTCUHTETUYECKUH (MIPEMUTOTUICCKUIN ) TIEPUOIBI UHTEP(DA3HI.

Martpuunsbiii cunres JAHK — permmkanus. [Ipunnuner penmmkanun JIHK:
KOMIIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CUHTE3, AHTUIIAPAILICIBHOCTD.
Mexanuzm perukanuu JIHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HAa0Op KICTKH — KapuOTUIl. JIUTIIOMIHBIN U
rariougHbelii - Habopsl  XpomocoM. ['oMonoruunsie xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue knetkn — wmuTo3. CTaauu MUTO3a M MPOUCXOIAIINE B HHX
nporeccel. Tunbel Muto3a. Kaprnokunes u nutoknHe3. buonornyeckoe 3HaYeHHE
MHUTO3a.

Perynsinusa mutoTMyeckoro nukia kietku. [Iporpammupyemasi KieTo4yHas
rubesb — arnomnTo3.

Knerounoe s1po, XpoMocoMbl, (DyHKIIMOHANIbHAs TeHOMUKA. Mexanuzmol
npoaughepayuu, ougpgepenyuposku, cmapenus u cubeau xiemox. «l{ugpposas
KiemKkay» — buourH@opmamuueckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JeMoHcTpanuu

Tabmuier u cxembl: «KU3HEHHBIN UK KICTKW», «Muto3», « CTpoeHHE
xpomocomy, «Perumkanus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpoIpenaparsl: «MuUTo3 B KileTKax
KOpEIIKa JIYKay.

JlabopaTtopnass  pabora «M3yyeHne = XpoMOCOM  Ha  TOTOBBIX
MHKpoIpenapaTax.

JlaGopaTopHnasi pabora «HabGnronenrne MuTO3a B KJIIETKaX KOHUMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKpOIpENapaTax ).

Tema 9. Ctpoenue u GyHKUMH OPraHUu3MOB

buonorunueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBbI.

OcCOoOEHHOCTH  CTPOCHHMSI U KUBHEACATEIbHOCTU OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHBIE TPUOBI, OJHOKJIECTOYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoJIOHWAIbHBIE OPTaHU3MBI.



B3auMocBsA3p 4YacTei MHOIOKJIETOYHOIO OpraHu3Ma. TKaHHU, OpraHbl M
cUCTEMBbI OpraHoB. OpranusM Kak euHoe 1esnoe. I'omeocTas.

Tkanu pactenuii. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelibHas,
MOKPOBHAs, MPOBOASAINIASl, OCHOBHas, MexaHuuyeckas. OCOOEHHOCTH CTPOCHHS,
GbyHKIUI 1 pacmonokeHs TKaHe B OpraHax pacTeHUH.

TkKaHU KUBOTHBIX M YEJIOBEKA. THIBI KMUBOTHBIX TKAHEH: SMUTEIUAJIbHAS,
COCIMHUTENbHASA, MblllleyHasi, HepBHass. OCOOEHHOCTH CTpPOCHUs, (QYHKUHN U
PAaCIOJIOKEHUS TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTUBHBIE OpraHbl pacTeHuil. Opra"sl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4esioBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHoOB.

Onopa Tena opranu3MoB. Kapkac pacteHuil. CkeneTbl OAHOKJIETOYHBIX WU
MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHblil U BHyTpeHHMH ckener. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIBmkeHne  opraHm3MoB. JIBH)KEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00MTHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHWE MHOTOKJIETOYHBIX PACTEHUU:
TPOIU3MBl M HACTUU. JIBM)KEHHE MHOTOKJIETOYHBIX MXHWBOTHBIX W YEJOBEKa:
MbleyHasi cuctema. Pednekc. CkeneTHbIE MBIIIIBI U UX padoTa.

[Iutanme opranusmoB. Ilormomenne BOAbI, YIVIEKMCIOrO rasa Hu
MHHEPAJIbHBIX BELIECTB pacTeHUsiMU. [luTaHue XKUMBOTHBIX. BHyTpHUmosiocTHOE U
BHYTPUKJIETOUHOE TNuIilleBapeHue. IlurtaHre MNO3BOHOYHBIX >KUBOTHBIX. OTIEIBI
MUIICBAPUTENBHOTO TpakTa. [lumeBapurenbHbie xenesbl. [IumeBapurenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue opranu3MoB. [[pixanue pactenuid. [prxanue wuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHOoe fpixanue. JlpIxaTenpHas HOBEPXHOCTb.
KabepHoe u nérounoe npixanue. JlpixaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
DBOJIOIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TIMO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTema uelioBeka. MexaHW3M BEHTWIISIIMM JIETKUX Yy NTUI U
MiIeKonuTaromuX. Perynsimus apixanus. J{prxatenbHbie 00bEMBI.

TpaHcnopT BeWIECTB Yy OpPraHU3MOB. TpPaHCHIOPTHBIE CHUCTEMbI PACTECHHM.
TpaHcnopt BewlecTB y JKUBOTHBIX. KpoBeHOCHass cucrema U €€ OpraHbl.
KpoBeHocHass cucTteMa MO3BOHOYHBIX JKMBOTHBIX M  4enoBeka. Cepaile,
KPOBEHOCHBIE COCYAbl U KpoBb. Kpyru KpoBooOpalieHus. IBOJIOIUOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHUCTEMBbI TTO3BOHOYHBIX JKMBOTHBIX. PaboTta
cepAua u €€ peryssnus.

Brinenenne y opranusmMoB. Beinenenue y pacteHuid. Belmenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyohqu. OpraHbl BbleNICHUSA. DuUIbTpamus,
CeKpelusl U 00paTHOE BCACHIBAHUE KAaK MEXaHU3MbI pabOThI OPTraHOB BBIICIICHUS.
CBsI3b MOJIOCTH TENIA C KPOBEHOCHOW UM BBIAEIUTEIBHON CUCTEMaMHU. Beiaenenue y



MO3BOHOYHBIX JKMBOTHBIX M 4esnoBeka. [louku. CtpoeHue v PyHKIIMOHUpPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y Y€IOBEKa.

3ammTa y OpraHu3MOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3MoB. CIOpbI
OakTepuil M LMCTHl MPOCTEHIIMX. 3alluTa y MHOTOKJIETOYHBIX pacTeHUH.
Kyrtukyna. CpencrBa macCUBHOM U XUMUYECKOM 32U Thl. OUTOHLIUIBIL.

3ammTa y MHOTOKJIETOYHBIX >XUBOTHBIX. [IOKpOBBI M HMX MPOU3BOJIHBIEC.
3ammTa opraHu3zMa ot Ooje3Hed. IMmyHHas cucteMa denoBeka. KieTouHbI u
TYMOPaJIbHBIA HMMMYHHUTET. BpOoXAEHHBIM M NpHOOPETEHHBIN crienupruyecKuit
UMMYHHUTET. Teopus KiIoHaIbHO-celeKTUBHOro mMmynuteTa (I1. Dpmaux, ®. M.
bepuer, C. Tonerasa). BocnasiurenbHble OTBETHI OPraHU3MOB. Poiib BpOKIAEHHOTO
MMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3200JI€BaHUMN.

PaszgpaxxumocTe MW perymsiuusa |y  OpraHu3moB. Pasznpaxumocts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3apakumMocTs W peryisanus y
pacteHuid. PocToBbIE BelleCTBa U UX 3HAUYEHUE.

HepBHas cucrema u pediekropHas perynsnus y >XWUBOTHbIX. HepBHas
cucTteMa M €€ oTIeibl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUS] HEPBHOM CHCTEMBI
y SKUBOTHBIX. OTHENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduekc u
peduiekTopHas ayra. be3ycinoBHbIE U YCIOBHBIEC PE(IICKCHI.

I'ymopanbHast peryisiius U SHAOKPUHHAS CUCTEMa >KMBOTHBIX M YEJIOBEKA.
JKenespl DHIOKPHUHHOM CHUCTEMBI M WX TOPMOHBL. JI€HCTBME TOPMOHOB.
B3auMocCBs3p HEpBHOW W SHIOKPUHHOM cucTeM. [unoranamo-runodusapHas
cucTema.

JemoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuubr 1 cxeMbl: «OJHOKIETOYHBIE BOJAOPOCIN», «MHOTOKIETOUHBIC
Bojopocim», «bakrepun», «lIpocreimmey», «OpraHbl LBETKOBBIX PAaCTEHUN,
«CuctemMpl  OpraHoB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHE CTEOIS,
«CtpoeHue NHCTOBOM IUIACTUHKW», «TKaHU >KUBOTHBIX», «CKEJIET 4YelIOBEKay,
«IInmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHCTEMAY, «HepBHasg  cucremay, «Koxay, «MplllIeyHasT ~ CHUCTEMay,
«BprgenurenbHas cucteMa», «OHAOKpPUHHAA cucTteMa», «CTpOEHHE MBIIIIbD,
«AmmyHurer»,  «KumedyHononoctHeie», «CxeMa  NUTaHUA  PACTECHHI,
«KpoBEHOCHBIE CHUCTEMBI [MO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIPBI»,
«Ctpoenue mnnanapum», «BHyTpeHHee cTpoeHHe n0XKIaeBOro uepms», «HepBHas
cucteMa poio», «HepBHas cucrema gsarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHag  cucrema  nruny, «HepBHas — cucrema
MJIEKOMUTamMuX», «HepBHas cuctema yenmoBeka», «Pediexey.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIPENapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpPONpENapaTrbl TKaHEH, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HAaCEKOMBIX, WUIJIOKOXXHUX, JKHUBBIE 3K3EMIULSIPbl KOMHATHBIX PAaCTeHHH, repoapuu
pacTeHMIl pa3HbIX OTAEJIOB, BIIAXKHBIC IIPENaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKI[MM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBeKa,
o0opy0BaHuE ISl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTaHUSI PACTEHHUI,
pacieryieHus: KpaxMaia 1 OeJIKoB MoJ AecTBHEM (epMEHTOB, 000y I0BaHHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOM €MKOCTH JIETKMX, MEXaHU3Ma
JBIXaTEIbHBIX ABUKEHUHN, MOJIEIN ITOJIOBHOT'O MO3Ta Pa3JIMYHbIX dKUBOTHBIX.

JlabopaTropHasi padora «/3yyeHue TKaHel pacTEHUN.

JlabopaTtopHasi pabora «/3yueHue TKaHel KUBOTHBIX».

JlabopaTopHas padora «/3ydeHrne OpraHoB [IBETKOBOTO PACTCHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOMXKEHHUSI OpPraHU3MOB: Oecrosnoe (BKJIOYas BETE€TaTHMBHOE) U
noysioBoe. Buael  Oecnosoro  pa3MHOKEHHUS:  MOYKOBAaHUE,  CIOPYJIALMS,
dbparMenTanms, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. [lomoBbie KieTKH, Wiau rametbl. Meio3. Craaumn
Mmeio3a. [loBenenne xpomocom B mernose. Kpoccunrosep. buonornuecknii cMbICi
MEHO03a M II0JIOBOTO Ipolecca. Meno3 W ero Mecro B KM3HEHHOM LHKIIE
OpraHU3MOB.

[IpenzaponpimieBoe pasButue. I'amerorenes y )KMBOTHBIX. [10710BbIE Kene3bl.
OOpa3zoBaHue U pa3BUTHE MOJIOBBIX KJIeTOK. Cniepmarorene3 u oorexnes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnogoTBOpeHHEe U AMOpPUOHAIBLHOE pa3BUTHUE KUBOTHBIX. CHmocoObI
OILUIOZAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOPHOIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha u3 2nasHbvIX NPOOIEM IMOPUOTIOSUM.
Konyenyuss mopgocenos u mooenu mopgoeeneza. Craguu >MOpUOTEHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). [poGnenme. Tumbl  apoGrieHwms.
Jemepmunuposannoe u Hedepmunuposanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKONMUTAIOMIMX. 3apOJbIIIEBhIC JUCTKH
(ractpyssiuus). 3akiajKka OpraHoB U TKaHEe U3 3apObILIEBbIX JIUCTKOB. B3anmHoe
BJIMSHUE 4YacTed pa3BUBAIOLIErocs 3apojpilia (3MOpHUOHANbHAS WHIYKIUSA).
3aknagka IUIaHA CTPOCHUS JKUBOTHOTO KAaK  PE3yJbTaT HMEPAPXUUYECKUX
B3aUMOJICUCTBUII TeHOB. BnusHue Ha SMOpPHOHANBHOE pPa3BUTHE PA3ITUUYHBIX
(haKTOPOB OKPYXkKAIOIICH Cpebl.

Poct u pasButue xuBOoTHBIX. IlocTaMOpuoHanbHbIl nepuon. Ilpsmoe u
HempsiMoe pas3BuTue. Pa3zButue ¢ metamopdo3oM y O€CHO3BOHOYHBIX U
IIO3BOHOYHBIX XMBOTHBIX. bHOJOrHUeckoe 3HAa4eHUE NPSIMOTO U HENPSMOIO



pPa3BUTHSI, UX PACIPOCTPAHEHHE B MpUpoJe. Turbl pocTa KUBOTHBIX. DakTOPHI
PETYISAIMN POCTA JKUBOTHBIX U YesoBeka. CTaguu MocTIMOPUOHATHHOTO PA3BUTHS
y ’KMBOTHBIX U 4esioBeka. [lepuojipl onTOreHesa yenopeka. CTapeHue u CMEPTh Kak
OMOJIOTHYECKHE MPOIIECCHI.

Pa3smuoxenue u passutue pacteHuil. ['ametodur u cmnopopurt. Meiio3 B
KU3HEHHOM 1HKie pacteHuil. OOpa3oBaHue crmop B IIpolecce Meiosa.
['amerorene3 y pacreHuid. OIUIOQOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. [[BOIHOE OIJIOAOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl PETYJIALUNA OHTOINEHE3a Y PACTEHUMN U KUBOTHBIX.

JdeMoHcTpauu

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

Tabmuupl u cxembl: «BereraruBHoe pasMHOXkeHUe», «Tumbl Oecrosioro
pasMHOXEHUD, «Pa3sMHOXKEHHE XJIAaMUIOMOHAIBD», «Pa3MHOMXKEHHE 3BIIICHBI»,
«Pa3MHOXeHue ruape», «Meio3», «Xpomocomel», «l'amerorenes», «CtpoeHue
ANIEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauu OHTOreHesa», «lIpsimoe u
HenpsiMOe pas3BUTHE», «Pa3BuTMe MaUCKOro xyka», «Pa3Butue capaHum»,
«Pa3BuTue nArymkn», «J/IBOMHOE OIUIONOTBOPEHUE Yy UBETKOBBIX PACTCHUN,
«CtpoeHue CeMsH OJHOJOIBHBIX U JIBYJOJBHBIX PAaCTEHUN», «KU3HEHHBIA IUKII
MOPCKOM  KanmycCTb», <«OKWM3HEHHBIM 1TUKI MXa», <OKH3HEHHBIM  LHKI
MManoOpPOTHHUKAY, « KU3HEHHBIN ITUKIT COCHBI.

O06opynoBaHKe: CBETOBOM MMKPOCKOI, MHKpONpenapaThl SUIEKIECTOK MU
CIIEpMaTO30U10B, MOAENb «L UK pa3BUTHS JIATYIIKN.

JlaGopaTopHas padora «/3yueHne CTpOEHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnueckass padora «BbisiBIeHHE NPU3HAKOB CXOACTBA 3apOJbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

Jlaboparopuass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICIIAX
pacTeHUN.

Tema 11. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH M HW3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHHMS W pa3BUTUS TE€HETUKH Kak Haykud. PabGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Ponb 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Padotel H. K. Konbrioa, H. . BaBunosa, A. H. beno3sepckoro, I'. 1.
Kapneuenko, 0. A. ®unmumuenko, H. B. Tumodeena-Pecopckoro.

OCHOBHBIE€ TEHETHYECKUE TIOHSATHS U CUMBOJIBL. [ OMOJIOTUYHBIE XPOMOCOMBHI,
aJUIeNbHbIE TEHbI, AJIbTEPHATHUBHBIC NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
PU3HAK, TOMO3UTOTA, T€TEPO3UT0Ta, YUCTAS JTUHUS, TUOPHUIbI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOABl  TEHETUKHU: THOPUAOJIOTMYECKHH,  LIUTOJOTMYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKUM.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®uwnmunuenko, H. B.
Tumodeen-PecoBckuid.

Tabmuis! u cxemsl: «MeToabl TeHeTUKN», «CXEMBbI CKPEILIMBAaHUSY.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TEHETHYECKHUX

HCCIICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHaenss — 3aKoOH

eAMHO00pa3usi ruOpUI0B nepBoro nokosieHus. [lpasuno nomunupoBanusi. Bropoi
3aKOH MeHaenss — 3aKOH pacUIeIUIeHus IpU3HAKoB. LluTomormdeckne OCHOBBI
MOHOTHOPHIHOTO CKpelrBanus. [ umore3a 4iucTOThI raMer.

AHanm3upyouiee ckpemuBanue. [I[pomMexyTouHbIN XapakTep HACIEI0BAHUS.
Pacmeruienre npu3HakoB Ipu HEMOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpenmBanue. Tpetuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HACJIEIOBAHUS  IIPU3HAKOB. [{uTonornyeckue  OCHOBBI  JAUTHOPHUIHOTO
CKpPEIIMBAHUA.

CuernienHoe HacienoBanue npuszHakoB. Paboter T. Moprana. CuemienHoe
HACJICIOBAHUE T'€HOB, HAPYIICHUE CLEIUVIEHUS MEXIy TIeHaMH. XPpOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

I'eneTnka nosa. XpoOMOCOMHBIA MEXaHU3M OIPENEICHUS 1M0Ja. AYyTOCOMBI U

IIOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHBIN U TeTeporaMeTHbIN MoJl. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanre npu3HaKOB, CHEIJIEHHBIX C MTOJIOM.

['eHoTHn Kak nenocTHas cucrteMa. IlneloTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXXECTBEHHBIM aJUIENU3M. B3auMOJEHCTBUE HEAJUIENbHBIX TI'€HOB.
Kommementapuocts. Onuctas. [Tonmumepus.

['eHeTYEeCKMT KOHTPOJIb Pa3BUTHUS PACTCHUM, XMBOTHBIX M YEJIOBEKa, a
Takke (PU3MOJIOTHYECKUX TPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (DYHKITHIL.
['eHeTHyeckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3IUH — MHUKpoOMOM». ['€HeThyeckue acmeKThl KOHTPOJsS U
M3MEHEHUS HACJIEICTBEHHON MH(OPMAITNHU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

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

Tabmuupl u cxembl: «IlepBblii U BTOpo# 3akoHbl Menaens», « TpeTuil 3akoH
Menpens», «AHanu3upyollee cKpemuBaHue», «HenonHoe TOMHUHHpPOBAHUEY,
«CrersieHHOEe HacJeloBaHHWEe TMPU3HAKOB Y Jpo3oduibl», «l'eHeTnka mosay,



«Kapuotun uyenoBekay, «Kapuotun apozoduns», «KapuoTum nOTUIBD,
«MHOXEeCTBEHHBIN aienn3mM», «B3aumMoaelicTBue reHOBY.

OOGopynoBaHue: MoOJAEIb JJIsl JEMOHCTpAalldd 3aKOHOB e€IuHO0Opa3us
rUOpHUIOB TIEPBOTO TOKOJEHUS M pacHISIUICHUS MPU3HAKOB, MOJENb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCHMOTO HACJIEIOBAHUSA IPU3HAKOB, MOJENb JJIs
JEMOHCTPALUK CLEIJICHHOTO HACJIEIOBAaHUSI MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpoIpemnapar: «/[po3oduinay.

IIpakTnueckass padora «M3yueHne pe3ynbTaTOB MOHOTHOPHUIHOTO
CKPEIIHUBAHUA Y JPO30(DUIBDY».

IIpakTuyeckas  padora  «l3yueHue  pe3yiabTaToB  JUTHOPHUIHOTO
CKPEIIMBAHUA Y JPO30(UIBDY».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HopMupoBaHMH (DEHOTHIIA.
N3menunBOCTh Npr3HakoB. KauecTBEHHBIE M KOJMYECTBEHHBIE IMPU3HAKU. Bubl
M3MECHUYMBOCTH: HEHACJICACTBECHHAS U HACJICACTBCHHAS.

Moaudukannonnas u3MeHYuBOCTb. Ponb cpenbl B popmupoBaHuU
Mou(duKalMOHHOW M3MeH4YuBOoCTU. Hopma peakiuu mpusHaka. BapuanioHHBIHM
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOAM(PUKAIIMOHHON
W3MEHUYHMBOCTH.

I'eHOTHIIMUECKAsT MI3MEHUMBOCTE. CBOMCTBA FT€HOTHITMYSCKON M3MEHUYUBOCTH.
Bubl reHOTHITHYECKON N3MEHUUBOCTH: KOMOUHATUBHASI, MyTallHOHHAS.

KomOunaTuBHass u3MEHYMBOCTHb. Meio3 W TOJOBOM MpollecC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHYNBOCTHA B CO3TAHUN
TeHEeTHYECKOr0 pa3Ho00pa3us B Mpejiesiax OJTHOTO BUA.

MyTauroHHass W3MEHYMBOCTb. BuHIbl MyTauui: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUMPOBAHHBIE MyTauuu. SaepHeie u
nuToIUIa3MaTudeckue Myrauuu. CoMaTM4ecKue W MOJIOBble MyTauu. [IpuyunHbl
BO3HUKHOBEHHMS MyTanuid. MyTareHbl W WX BJIUSIHHE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO IIpollecca. 3aKOH T'OMOJOTMYECKMX PSJIOB B
HacnencTBeHHo u3MenunBocty (H.M. BaBuioB). BHesinepHass M3MEHYMBOCTh U
HaCJICJICTBEHHOCTb.

Onueenemuxa u 3SNUSEHOMUKA, PONb INUSEHEMUUeCKUX Gaxmopos &
HACe008AHUU U UBMEHUYUBOCMU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUZMOS.

JdemoHcTpanuu

IToptpetsr: I'. ne ®pus, B. Noranncen, H. 1. BaBunos.

Tabmuet u  cxembl: «Bugasl  u3MmeHuuBoCcTHY», «MoaudukanuoHHas
U3MEHYHUBOCTDY, «KomOuHaTuBHas U3MEHYHUBOCTDY, «Meio3s»,
«OnnonoTBopeHuey, «I'enernueckue 3a001eBaHus YeIOBEKa», « BUIbI MyTamuiig.



O6opynoBaHue: KUBbIE U repOapHble IK3EMIULSIPbl KOMHATHBIX PacTeHUH,
pucyHku (dpoTorpadum) )KUBOTHBIX C PA3IMYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlaGopaTopHas padora «HMccnemoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKALUOHHON HM3MEHUYMBOCTU. [locTpoeHue BapuallMOHHOTO psifa u
BAPHUALIMOHHOW KPUBOW».

IIpakTuyeckas padora «Myrtauun y apo3odunabl (Ha TOTOBBIX
MHUKpoTpenapaTax)y.

Tema 14. I'eHeTnKa YesIOBEeKa

Kapunotnn yenosexka. MexayHapoaHas IporpaMma HCCIEIOBAHUSA T€HOMA
yenoBeka.  Meroapl  M3y4deHMsT TIEHETHKM  4YEJIOBEKa:  T'€HEaJOTMYeCKHH,
OJIM3HEIOBBIN, LUTOIE€HETUYECKUH, MONYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-T€HETUUECKUM. CoBpemeHHOE ONpEICIICHUE TE€HOTHUIA!
IIOJJTHOTEHOMHOE CEKBEHHPOBAHME, TEHOTUIIMPOBAHUE, B TOM YHUCJE C IOMOILIBIO
[MI[P-ananu3a. HacnencrBennsie 3a001eBaHus yeaoBeKa. [ eHHbIE 1 XpOMOCOMHBIE
O0oNie3HM yeJoBeKa. bone3HW ¢ HacIeACTBEHHOW MpeapactoioKeHHOCTHIO.
3HayeHuEe MEAUITMHCKON T€HETUKH B MPEJAOTBPAIICHUU U JICUCHUH T€HETUYECKHUX
3a0oeBaHu 4YesoBeKa. MeIuKO-TreHeTHUYEeCKOe KOHCYIbTHpoBaHHE. CTBOJIOBbIE
KJIEeTKU. [IoHSITHE «T€HEeTUYEeCKOro rpy3a». DTHYECKHE aCIEKThl MCCIEIOBAHUN B
00J1aCTH peIaKTUPOBAHUS TE€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue (akTOpbl TMOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKA K
¢u3ruecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpyKaroulel cpennl. ['eHeTnueckas
IIPEAPACIIOIOKEHHOCTD YEJI0BEKA K ITaTOJIOTHsAM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun yenoBekay, «MeTollbl U3yUYE€HUs] T€HETUKH
YesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IpakTnueckast padora «CocTaBlIEHHE U aHAJIU3 POJOCIOBHOM.

Tema 15. Cenexkuusi OpraHu3MoB

JomecTukanust U cenekuus. 3apOKACHUE CEIEKUUA W JIOMECTHKALIMU.
VYuyenue H. WM. BaBwioBa o IleHTpax mNpOUCXOXKACHUS W MHOTOOOpa3us
KYJIbTYPHBIX pacTeHHil. Poiib celleKunu B CO3MaHUU COPTOB PACTEHHUW U HOPOJ
#uBOTHbIX. CopT, mnopoaa, MmTaMM. 3aKOH TOMOJIOTHYECKHUX pSIAOB B
HacleACcTBeHHOM wu3MeHunBoctH H. 1. BaBunoBa, ero 3HaueHue  JJIsd
CEJICKIIMOHHOM PabOTHI.

Metonpl ceneknroHHON padoThl. McKycCTBEeHHBIM OTOOp: MacCOBBIM U
VHIUBUIYaJIbHBIN. DTamnel KOMOMHAITMOHHON CCJICKIIUU. HcnrwiTanue
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TE€HOTUIY C IOMOIIBIO OIIEHKH
(eHoTHNAa MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMolibio aHanu3a JIHK.

HcKkyccTBeHHBI ~ MyTareHe3  Kak  METOJl  CEJEKLIHMOHHOW  palOoThl.
PannanmoHHbI 1 XMMUYECKUI MyTareHe3 Kak HCTOYHHUK MYTAIUN Y KyJIbTYpPHBIX



dbopm opranusmMoB. lcrnonb3oBaHME T€HOMHOI'O PEJIAKTUPOBAHUS U METOJOB
pexoMOuHaHTHBEIX JIHK 11 mosmydeHns nCXoIHOro Matepuaa Juisl CEJIEKIUU.

[Tonyuenune MOJIUIIIIOUIOB. BnyTtpuBugosas ruOpuIU3aIIns.
bnuskoponcTBeHHOE — CKpemmBaHue, WM AHOpuAMHT.  HepomctBerHOE
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Mcmosib3oBaHue
rerepo3uca B ceiekuuu. Otganénnas rubpunmsanus. [Ipeogonenue Oecrutoaus
MEXBHJIOBBIX THOPUIOB. JIOCTHIKEHNUS CENEKIIMK PACTEHUN U KUBOTHBIX. «3en1éHast
DeBONIOYUAN.

CoxpaHeHrEe U U3yYeHUE TE€HETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUN U
UX JUKAX  poJWuYed  JyUIi  CO3JaHUs  HOBBIX COPTOB U THOPHUJIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpaweHue u  ynpaseieHue
2eHeMUYEeCKUMU Pecypcamu CenrbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUecmeyomux U CoO30anusi HO8blX NOPoO, TUHUU U KPOCCO8, 8
MOM uucie ¢ NPUMEHEHUeM COBPEMEHHbIX MemOo008 HAYYHBIX UCCAe008aHUL,
nepeoosvix uoell U nepcneKmuHbIX MexHOLOSU.

JdemoHcTpanuu

[Toptpersr: H. U. BaBuiios, 1. B. Muuypun, I'. /1. Kapnieuenxo, I1. I1.
Jlykwsinenko, b. JI. Acraypos, H. bopnoyr, 1. K. benses.

Tabmuibl 1 cxeMbl: «lleHTPBI TPOUCXOXKICHUS U MHOTO0OPa3us KyIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PANOB B HACIEICTBEHHON HU3MEHUYMBOCTH,
«MeTtoapl cenekiuny, «OTnanéunas ruopuausamnus», «KMyTtareHes».

JlaGopaTopHasi padora «/3ydueHue cCOpToB KyJIbTYPHBIX PACTEHUN U MOPOJ]
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHas padora «/3yyeHrne METOJIOB CEIEKIINHU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTCHUN».

IKcKkypceusi «OCHOBHBIE METOJIBI U JOCTHMIXKEHUSI CEJIEKIMU pPAcTCHUH W
KUBOTHBIX (Ha CEJIEKI[TUOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOUCHIBITATENILHBIN  yY4acTOK, B TEIUIMYHOE XO3SIMICTBO, B J1abOpaToOpuio
arpOyHUBEPCUTETA WIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo10rUs U CHHTETHYECKAS 0MOJI0THA

OOBEKTBI, UCIOJb3yeMble B OMOTEXHOJOTUM, — KIIETOYHbIE U TKAHEBbHIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTUKA. TpaguunonHas
OMOTEXHOJIOTHS:  XJICOOTICYCHHE, TIONYyYEeHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOJeMMe. Mukpoouonornueckuii cuHTe3. OOBEKTBI MHUKPOOHMOIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO Oefika, aMUHOKUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB IIEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHSI T€HOMOB C LIEJIbIO MOJIYYEHUS OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAOIIHUECS B MPUPOJIe OMOCUHTETUYECKHE Iy TH.



Kinerounass mHxkeHepusi. MeToabl KyJdbTypbl KJIETOK M TKAHEH PACTEHUN U
KUBOTHbIX. Kpuobanku. Comartnueckas ruOpuau3anus ¢  COMATHYECKHI
smOpuorenes. lcnonb3oBaHue TaljiOUI0B B CeNEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumel. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKoHCTpyKIUs
AMIEKIIETOK U KIOHUPOBAHUE JKUBOTHBIX. MeETOJ TpaHCIUIAHTAlUUU SIIEp KIIETOK.
Texnonocuu  0300po6NeHUs,  KYIbMUBUPOBAHUS] u MUKDPOKIOHATILHO20
DPA3MHOIICEHUSL CENbCKOXO03AUCTNEEHHBIX KVIbINYP.

XpoOMOCOMHAass MU T€HHas HWHKEeHEpUsA. VCKyCcCTBEHHBII CHHTE3 T€Ha W
koHcTpyupoBanue pekomOuHaHTHbIX JHK. Co30anue mpanceennvix opeanuzmos.
JlocTvKeHUssT W TEPCHEKTUMBBI  XPOMOCOMHOM U T'€HHOW  UHKCHEPHUHU.
DKOJIOTUYECKHE U ATUYECKUE TPOOIeMbl TEHHOM MHKEHEPHUU.

Menununckue 6norexHonorun. [loctrenomnas nudposas menununa. [11P-
TUarHocTuka. MeTaOoJIOMHBIM aHalIM3, TEeHOICHTPUYSCKUH aHallu3 IpoTeoMa
YeJI0BEeKa ISl OLEHKH COCTOSHHMS €ro 340poBbi. VCronb30BaHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OumommxeHepus s pa3pabOTKu
(byHIaMEHTAIbHBIX OCHOB MEJIMUMHCKUX TEXHOJOTUU, CO3/IaHUSI KOMILJIEKCHBIX
TKaHEH COYeTaHWEeM TEXHOJIOTHM TpEXMEpHOro OWONpUHTUHTA U cKaddoiguHra
JUISL pELICHUS 3a/1a4 IEPCOHAIM3UPOBAHHON MEAULIMHBI.

Co3ganue BEKTOPHBIX BaKIMH C IIEJbI0 OOECreueHruss KOMOMHUPOBAHHOM
3amuThl OoT BOo3Oyauteneir OPBU, ycTaHoBieHHE MOJEKYJIAPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-conepkaiyx BUPYcOB, BBI3BIBAIOIIMX OCO0O OIMACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabmunp! u cxemsl: «/crnonb30BaHNEe MUKPOOPTaHU3MOB B MTPOMBIIIIJIEHHOM
IIPOMU3BOJICTBEY, «KileTouHass nHkeHepUs», «I €eHHas HHKEHEPUS».

JlaGopaTopHasi padora «/3yueHrue o0beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «IlomydeHrne MOJIOYHOKUCIIBIX POAYKTOBY.

JKeKypeuss  «buoTexXHONOrMsT — BaxKHENIIAs TMPOU3BOAUTENBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE IMTPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxneHue W pa3BUTHE JBOJIOLHUOHHBIX IPEICTABJICHUH B
onosiorum

OpomonronHas Tteopuss Y. JlapeunHa. IIpenmnoceulku BO3HUKHOBEHUS
napBuHU3MA. JKU3Hb U HayuyHas aesTeabHocTh Y. /J[apBuHa.

JIBMOKyIIME CUIIBbI HBOJIIOLIMK BUJOB 10 Y. J[apBUHY (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXKEHHSI OpPTaHMW3MOB, HACIEACTBEHHas HW3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBII 1 UCKYCCTBEHHBIN 0TOOD).



Odopmnenne cunterndeckord teopun sBoionuu (CT3). HelrpanpHas
teopusi dBoonmu. COBpEMEHHasl DBOJIONMOHHAS  OWoJoTHs. 3HAYCHHE
ABOJTFOIIMOHHON TeOpuH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KApPTUHBI MHPA.

JdeMoHcTpauu

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosowe, Y. apsun, C. C. UerBepukos, U. W. [lImansraysen, . Xonnein, . K.
benses.

Tabmumst u cxembl: «Cuctema xuBod mnpuponsl (mo K. Jlunuer)y,
«JlectHuma xuBbIX cymiectB (mo Jlamapky)», «MexaHusMm (GOpMUPOBAHUS
NpUCTIOCOOIeHN Yy pacTeHH U kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Jlapsunay, «Haxonku Y. JlapBunay, «Dopmbl 60PHOBI
3a cymectBoBanue», «llopoasl romyoeit», «MHoroobpasue KyJabTypHbIX (OpM
KammycThl», «[loposbl qoMalIHUX )KUBOTHBIX», «CxemMa o0pa30BaHMsI HOBBIX BHIOB
(mo Y. MHapBuny)», «Cxema COOTHOIICHHUS JABUXKYIIUX CHUJ 3BOJIIOIUNY,
«OCHOBHBIE TIOJIOKEHUS] CHHTETUYECKOW TEOPUU IBOJIFOLIAN.

Tema 2. MUKPOIBOJIIOIHS U €€ Pe3yJbTAThI

[Tomynsinusa Kak 3JeMEHTapHasl eauHUIA SBOTIONNU. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl Homyisuui. V3MeHeHue
reHooH/Ia TOMYJSAIMKA KaK DJIEMEHTAPHOE DBOJIOIMOHHOE SIBJICHUE. 3aKOH
reHeTnyeckoro pasHoBecus Jx. Xapau, B. BaitnOepra.

DOneMeHTapHble (PaKTOpPbI (IBKYIIUE CHJIBI) 3BOJIONHMHA. MyTarlmOHHBINA
npouecc. KomOuHaTuBHass u3MeHUYMBOCTb. Jlpeildp reHoB — ciyyaiiHble
HEHANpaBJICHHbIE HW3MEHEHMS 4YacTOT ajuiesie B nomyisauusx. Oddext
ocHOBaTend. JIDgpgexm Oymuvinounozo copaviwka. CHudiCeHUe 2eHemu4ecKo2o
pasnoobpaszusi: npudunsl u cireocmeus. Ilpossienue s3ghghexma Opeticha eenos 6
oonvuwux u  manelx  nonyaayusax.  Mwurpauuu.  V3omAmMs  MOMYJISIIAN:
reorpaduueckas (mpocTpaHCTBEHHAs), OroJoryecKast (pernpoayKTUBHA).

EctecTBeHHbII 0TOOp — HampaBisitouii  ¢akrop s3Bosouuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIUH, CTaOWIM3UPYIONINHM,  pa3pbIBAIOIINNA
(mm3pyntuBHBIN). [lonoBoit oTOOpP. BO3HHKHOBEHHWE M JBOJIONHS COIIHAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco0neHHOCTh ~ OPraHU3MOB  KaK  pe3yjbTaT  MHKPOIBOJIOLHUHU.
Bo3nukHoBeHne — mpucnocoOieHuil y  opranu3smMoB.  ApomMopdo3b u
uauoanantanuu. [Ipumepsl mpucnocoOeHnit y OpraHu3MoB: MOPQOIOTHUECKHE,
dbusnonoruyeckue, - OMOXMMHUYECKHE,  TOBefaeHYeckne.  OTHOCUTENIBHOCTh
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepunm u CcTpykTypa. BumooOpa3oBaHue Kak pe3yJbTar
MUKpOdBOMIOIMHU. M3omsiius — kimodeBor (dakTop BumooOpazoBanus. Ilytu u
criocoObl BUA000pa30BaHMs: aionaTrpuieckoe (reorpadudeckoe),



CUMIIaTpUYECKOe  (SPKOJOTUYECKOE),  «MTHOBEHHOE»  (MOJUILIOMAU3AINSA,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX POIECCOB.

Mexanu3mbl GOpMHUPOBaAHUS OMOJIOTHUYECKOTO pa3HO00pasusl.

Ponp »BomonuoHHON Omosiorud B pa3pabOTKE HAYYHBIX  METOJIOB
coXpaHeHus 6mopazHooOpas3usi. MUKpPOIBOIIONUS U KO3BOJIOLHUS MAapa3sUTOB U UX
x035¢B. MexaHu3Mbl (POPMHUPOBAHUS YCTOWYMBOCTU K aHTHOMOTHKAM U CIIOCOOBI
OOpBOBI C HEW.

JdeMoHCcTpaMu

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

Tabmupt u cxembl: «MyTanmoHHass W3MEHYMBOCTHY», «llomynsunoHHas
CTPYKTypa BUAa», «Cxema mposiBieHHus 3akoHa Xapau—Baitnoepra», «IBmxkyriue
CUJIBbl ABOJIIOIIUNY, «IJKOJOTUYECKAs] U30JIALMS MOMYJSIIUI ceBaHCKOU (openny,
«l'eorpaduueckast UM30JSAUUS  JUCTBEHHMIIBI CHUOUPCKOM W JIMCTBEHHMIIBI
naypckoi», «llomynsiiMOHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U XKEPTBY», «Cxema
JICUCTBHUSL E€CTECTBEHHOTO 0TOOpa», «®Dopmbl OOpbOBI 3a CYILIECTBOBAHUEY,
«MBnycrpuanbablii MenaHu3M», «KuBble uckomaemselie», «IIoKpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Duznonornueckue anantanun», «IIprUcnocoOJEHHOCTh OpPraHu3MoB U €€
OTHOCUTEIBHOCTHY», «Kputepuu Buga», «Bunbl-nBoitHukn», « CTpyKTypa BUIa B
npupoze», «Crnocobbl BumooOpa3zoBanus», «I'eorpaduueckoe BHUI000pa3OBaHUE
TpEX BUIOB JAHABIIICH», «DKOJOTUYECKOE BHI000pA30BaHHE BHUJIOB CHHHID,
«ITonmumnoue! pactreHuit», «KamyctHo-peneunbIit THOpUIY.

ObopynoBanue: repbapuu pacTeHU, KOJJICKIIUN HACEKOMBIX, Yy4ela MTULl U
3BEpel C TpUMEpaMH PA3TMYHBIX TMPUCIIOCOOJIEHUHM, dyuena NTHI[ U 3Bepe
pasHbIX BHUAOB, TrepOapuu pacTeHUid OJU3KMX BHUAOB, OOpPa30BABILUXCS
Pa3IMYHBIMU CIIOCOOAMH.

JlaGopaTtopnasi paGora «BrbisiBIeHHME H3MEHUYMBOCTH y OCOO€H OJHOTO
BUJIA».

JlaGopaTopnass  pab6ora  «llpucrnocobneHuss OpraHM3MoOB H  HX
OTHOCHTEJIbHAs 1[eJIeCO00Pa3HOCTDY.

JlaGopaTtopnasi paGora «CpaBHeHHE BHUIOB 1O MOPGHOIOTHUECKOMY
KPUTEPHUIO.

Tema 3. Makpo3BoJIIOLMS U €€ pe3yJIbTaThl

Meronsl HM3y4eHHs] MakKpOd’BOMIOLUMHU. [lal€OHTOIIOTMYECKHE  METOJbI
uzydeHus: osBomoinuu. llepexoanbie ¢opmMbl U (QUIOTEHETUYECKHUE  PSIbI
OpPraHU3MOB.

buoreorpaduyeckue Meronbl uszydeHus sBoitonuu. CpaBHeHue (iopsl u
dayHsl MaTepukoB M OCTpoBOB. bumoreorpaduueckue obnactu 3emuu. Bumbi-
SHIEMUKH U PEITUKTHI.



OMOpHOJIOTHYECKHE U CPABHUTEIBHO-MOP(HOIOTHYECKUE METOAbl U3YUYEHUS
ABOMIOLMU. ['€HEeTHYeCKne MEXaHHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W IOSBICHHUS
HBOJIIOMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE WM  AHAJOTWYHBIE  OPraHBI.
PynuMenTtapusle  opranel W aTaBU3MbL.  MOJIEKYJISIPHO-TEHETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKME  METOJbl  HW3Y4YEHUS  DBOJIIOLUH.
['omonoruunsie reHbl. COBpEMEHHBIE METOJbl MOCTPOCHHS (PUIOTEHETUYECKUX
NEPEBLEB.

XPpOMOCOMHBIE MYTallMH U SBOJIFOLUSI TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TIpaBWIIa) ABONIONUU. [Ipuryun cmenvl QyHKYULL.
HeoOpatumocTe 3BoOIMU. AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLINH.

JemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, @. Mrosep, 3. ['ekkensb.

Tabnuubl 1 cxeMbl: «OUIOTEHETUYECKUN PSi JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creronedanbr»,  «Punnodute»,  «CeMeHHbIC
nanopoTHUKW», «buoreorpadguueckue 30HbI 3emiun», «Jlpeli KOHTHHEHTOBY,
«Penuktel», «HadanpHble cTaguu S3MOPHUOHAIBHOTO PA3BUTHS O3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJIOTHUYHBIE OpraHbl», «PyauMeHTBD»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI YEJIOBEKAa W IMUMIMaH3e», «l JTaBHBIC
HaIpPAaBIICHUS IBOJIOLUNY, «OO0IIHE 3aKOHOMEPHOCTH HBOJIIOLIUN.

O6opynoBaHue: KOJUICKUWH, TepOapuu, MYJSDKH HCKOMAeMbIX OCTATKOB
OpTraHU3MOB, MYJISI’KH TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKLIIUA HACEKOMBbIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU HA 3emJie

Hayunble TuUnoTE3bl NPOHUCXOXKICHHUS KU3HM Ha 3emie. AOuOreHes H
naHcrepmusi. JloHayyHble IpencTaBlICHUs O 3aPOKICHUU KU3HU (KPEaAlMOHU3M).
['unoTre3a NOCTOSHHOTO CaMO3apOXkKACHUS )KU3HU U €€ ONpOoBEpKEeHUE onbITaMu O.
Penu, JI. Cnannannanmy, JI. [1actepa. [Iporcxoxnenne >Ku3Hu U aCTPOOHOIOTHS.

OcHoBHBbIE JTanbl HEOPraHU4eCKOU DBOJIIOLIUU. [Imanerapuas
(reoyoruueckas) SBOJIIOIMA. XUMHYECKas SBOJIONUA. AOHOTreHHBIH CHHTE3
OpraHUYEeCcKuX BemecTB n3 Heopranudeckux. Ombir C. Mwmmepa u I'. HOpwu.
O6pazoBanue mnoiauMepoB u3 MoHOMepoB. KoanepBatHas rumnoresa A. U
Omnapuna, runoresa nepBuyHoro 0ynroHa JIx. XonaeiHa, reHeTH4YecKas TUIoTe3a
I'. Ménnepa. Pubosumer (T. Uex) u rumoresa «vupa PHK» V. T'mnGepra.
®opMUpoBaHUE MEMOPAH U BO3SHUKHOBEHHE MPOTOKJIETKH.

HUctopusa 3emnm u Metonapl €€ u3ydeHHs. lIckormaemble OpraHMYECcKHe
ocratku. I'eoxpoHonorus u e€ Meroabl. OTHocuTenbHas U aOCOIIOTHAs
re€OXPOHOJIOTHs. ['€0XpOHOIOrHYecKas IIKaJla: 30HbI, 3Pbl, IEPUOABI, FTOXH.



HavanpHble 3Tanbl opraHuueckod sBofonuu. [losBiaeHWEe W HBOMIOLMS
NEPBBIX KJIETOK. DBOJIOLMA MeTaboiu3Ma. BO3HHMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIEHKN KaK aHAJIOT MEPBBIX HA 3eMJie COOOIIECTB.
Crpomaronutsl. [IpokaproThl U 3yKapHUOTHI.

[Ipoucxoxaenne 3ykapuoT (CHMOMOTeHe3). DBOIIOIIMOHHOE TIPOUCXOXKICHNE
BUpycOB. lIponcxoxJeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BoO3HUKHOBEHME
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIIOLMHU BBICIIUX pacTeHuid. OCHOBHBIE apoMop(do3bl
pactenun. Bpixoxm pacreHuit Ha cymy. [losiBieHWe CHOpOBBIX pPacTeHUM U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. [IpoHcXoXIeHHe LBETKOBBIX
pacTeHUN.

OcCHOBHBIE H3Tamnbl HBOJIOIUU >KUBOTHOrO MHpa. OCHOBHBIE apoMOp(o3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBble XOpA0BbIE KUBOTHBIE. JKU3HB B BOJIE. DBOJIOIUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuit. [IpoucxoxaeHNe MIEKONMUTAONINX |
ntull. [lpunoun xmodeBoro apomopdosa. OcBoeHue O€CrO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pasgutne xu3HM Ha 3emie IO ’paM W MEPUOJAM: apXei, NpOTEpO30u,
majgeo30i, Me3030M, KaiWHo30M. OOm@as XapakTepucTUKa KIMMara W
re0JIOTHYECKUX TMporeccoB. [losiBiieHHE W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: ero yclioBUs U BIMSHHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPAHHUSI — SKOJIOTHYECKUE KPHU3UCHI Tponuioro. [IpuyuuHbl u
CJIEICTBHSI MAcCOBBIX BbIMHpaHUW. COBPEMEHHBIM SKOJOTUYECKUA KPHU3UC, €ro
ocobennoctH. [Ipobrema coxpanenus 6uopa3Ho0Opa3us Ha 3emIie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHnunbl Kiaccuduxauu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE IPYTIIbl OPraHU3MOB.

JeMmoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. Ilactep, 1. . Meunuxos, A. U.
Omnapun, [x. Xonneis, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muiel u cxeMbl: «Cxema onbita @. Pequy, «Cxema omnbita JI. [Tactepa mo
M3YYECHUIO CaMO3apoXJIeHus xu3Hu», «Cxema omnbita C. Mumnepa, I. Opw»,
«JTanbl  HEOPraHWYECKOW  JBONIOLHMM»,  «[ €OXpOHOJIOTMYECKass — IIKaJay,
«HauanpHble 3Tanbl OPraHuyecKor HBOMIOIUNY, «Cxema 00pa3oBaHUs DYKapHOT
nyTéM cuMmOuoreneza», «Cucrema >XUBOM mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pactenuity, «PuHHODUTHY, «OTHOKIECTOYHBIE BOIOPOCINY,
«MHoOTrOoKIeTOUHbIE BOJOpOCTN», «Mxm», «llanopotHukn», «l'0J0CEMEHHBIE
pactenus», «OpraHbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOTO
Mupa», «Apomopdo3bl KUBOTHBIX», «llpocteitmmey», «KuiedHomomocTHbIe,
«Ilnockue YEepBW», «YneHuCTOHOTHEY, «PEIOBI, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuuby», «Mnekonurarommue», «Pa3BUTHE KU3HU B
apxeuckou spe», «Pa3Burue )KU3HU B IPOTEPO30MCKOMN 3pe», «Pa3BUTHE KNU3HU B
ITAJIC030MCKOM 3pe», «Pa3BUTHE )XKU3HU B ME3030UCKOM 3pe», «Pa3BUTHE )KU3HU B
KalHO30MCKOM 3pe», « COBpeMEHHAsl CUCTEMA OPraHUYECKOT0 MUPaAy.

O6opynoBanue: repOapuyd PaCTEHUl PpPa3IUYHBIX OTJEIOB, KOJUIEKIIMHU
HACEKOMBIX, BJIAXKHBIE IIPEINAPATHI ) KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXKHUX, CKEJEThl MO3BOHOYHBIX JKMBOTHBIX, 4Yydyella MTHI M 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJIE3HBIX MCKOMAEMbIX, MYJSKUA OpPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa Jsal0oparopHass padora «MoJenupoBaHHE  ONIBITOB
Munnepa—tOpu o u3yueHuto abMOreHHOro CUHTE3a OPraHUYeCKUX COEAMHEHUN B
MIEPBUYHON aTMochepey.

JlaGoparopnasi padora «lI3ydyeHue M ONHCAHUE HCKOIMAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOBY.

IIpakTuyeckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUSI PACTCHUM
Pa3HBIX OTAECIOBY.

IIpakTnueckasi padora «M3ydueHne ocOOCHHOCTEN CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. [IpoucxoxkaeHue yea0BeKa — aHTPONOTeHe3

Pa3znensl 1 3a1a4un aHTPONOJIOrUU. METOABI aHTPOTOJIOTHH.

CraHoBjieHHE TIPEACTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. Penuruosnbie
BO33peHusA. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE TOJIOKEHHUE YEIIOBEKA.
CBugerenscTBa  CXOJCTBA  YENOBEKA C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOp(OIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3H0I0r0-OMOXUMHUECKHE,
nopeneHueckre. OTIMYUs YeaoBeKa OT KUBOTHBIX. [IpAMOX0XKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE IOJOBHOIO MO3ra U BTOPOM CUTHAIBHOU
CHUCTEMBI.

JIBrokymiue cuiibl (akTopbl) aHTPOIOTeHE3a: OMOJIOTMYECKUE, COLUAIbHBIE.
CooTHolleHrnEe OMOJIOTUYECKUX U COLMATIbHBIX (DAKTOPOB B AHTPOIIOTEHESE.

OcHoBHbBIE CTauM aHTpororeHe3a. PaHHue dYenoBekooOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) U PAaHHUE MOHTUJIBI — OOIIKE MPEJIKU YETOBEKOOOPA3HBIX 00€3bsH U
moAed. ABCTPAIIONIUTEKU — JIBYHOTHE MPEAKHU JtoJe. YenoBeKk ymenbli, nepBbie
W3TOTOBJIEHUS OPYIUM Tpyaa. UemoBek NpsSMOXOISAIINM U NIEPBBIA BBIXOJ JIFOAECH
3a  mpenensl  Adpuku. UYenoBek redaenpOeprckuii —  OOMMH  TPEIoK
HEaHJIEPTAIIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HeaHAEPTalIbCKUM
KaK BUJ JIFOAECH XOJIOJHOTIO KimMara. YeloBeK pa3yMHBI COBPEMEHHOTO THIIA,
JIEHUCOBCKHI 4YeJIOBEK, OCBOEHME KOHTMHEHTOB 3a npenenamu Adpuku.
[TasieoreneTrka v najieoreHOMHKa.



DBOJIIOLMS COBPEMEHHOIO 4esioBeKa. EcTecTBEHHBIN OTOOpP B MOMYJISIUAX
yenoBeka. MyTanmoHHbIH mpouecc U nojgumopdusm. IlonmynsiuoHHbIE BOJIHBI,
apeid reHoB, murpauus U «3p(exT ocHOBATENS» B MOMYJALMIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. Ilomatne o pace. bonpmme pacel: €BpOIIEOMIHAs
(eBpaswmiickasi),  aBCTpallo-HErpoujHas  (PKBaTOpUalIbHAsi),  MOHIOJIOMIHAS
(a3marcko-amepuKkaHckasi). Bpemss m myTu pacceneHus 4YeloBeKa IO IUIAHETE.
EnuHcTBO  yenoBedecknx —pac. HayyHad  HecCOCTOSATENBHOCTH — pacu3Mma.
[Ipucnoco0IeHHOCTh YeNoBEeKa K pPa3HbIM YCIOBUAM OKPYXAIOLIEH CpeJibl.
Brnusane reorpaduueckoit cpensl W Apeiida TeHOB Ha Mopdojoruro  u
(bU3HOIOTHIO YeIOBEeKa.

MexaucuuiuiiHapaple  MeTojbl B (usmyeckod  (OMOJIOTHMYECKOiN)
AHTPOIOJIOTUU.  DBOJIIOIIMOHHAST ~ AHTPOINOJOTUS M TNaJeOaHTPONOJIOTHUs
YeJIOBEUECKUX NOMyJsUui. bruoconMaibHbIE MCCIEN0BAaHUS NPHUPOABI YEJIOBEKA.
HccnenoBanue KO3BOMIOLUHY OMOJIOTHYECKOTO U COLUATBHOTO B UEJIOBEKE.

JdemoHncTpanuu

[Toptpetsr: Y. lapBun, JI. JIuku, 4. f. Porunckui, M. M. I'epacumoB.

Tabnuiel U cxembl: «MeToabl aHTPOTIOJIOTHNY, «I 0JJOBHON MO3I UeJIOBEKa,
«YenoBexkooOpa3Hble 00€3bsAHbI», «CKeleT 4YeloBeKa U CKeJeT UIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbIY, «/[BHXKYIIIME CHUIIBI AHTPOIOTEHE3a», « IBOJIOLIMOHHOE
IpPEBO  4YENOBEKa», «ABcTpaionuTek», «YenoBek  ymenwlit», «YenoBek
npsAMOXoIsauIniiy, «JlenucoBckuil yenoek» «Heannepranbipny, « KpoMaHbOHIBIY,
«IIpenku yenoBeka», «ITamnbl IBOJIIOLUN YEIOBEKAY, «Packl uemoBekay.

O6opynoBaHue: MyJsKM  OKaMEHEJNOCTeH, TPeIMETOB MaTepHalbHOU
KyJIbTYypbl TPEAKOB ueJoBeKa, pemnpoaykuuu (doTtorpaduu) KapTUH C
MUDOTOTHYECKUMH U OMOJICHCKUMHU CIOKETaMU TIPOUCXOXKIEHHUS YeJIOBEKa,
doTorpaduu Hax0JA0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIIb
yeperna 4ejoBEeKa W 4Yepena IIMMIAaH3e, MOJENb KHCTH YeJOBEKa U KHCTH
HIMMIIaH3€, MOJIEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopHasi pabora «l3yueHne OCOOCHHOCTEH CTPOSHHs CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTuyeckas padora «/3yueHne SKOJOTMYECKUX aAANTALMN YETOBEKaY.

Tema 6. Jkojioruss — HayKa O B3aHMOOTHOIICHUSIX OPraHM3MOB H
HA/IOPTraHU3MEHHBIX CUCTEM C OKPY:Kalolleil cpenoii

3apoxaeHue U pa3BuTHE dKooruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tenciu, B. H. Cykauépa. Paznensl u 3agaun
sK0J10TUU. CBSI3b AKOJIOTUU C IPYTUMH HAyKaMHu.



Metoabl 3konioruu. IloneBbie HabOMOAEHHS. DKCHEPUMEHTHI B JKOJIOTHH:
NpUpOAHbIE W JabopaTopHble. MopaenupoBaHue B SKOJIOTMH. MOHUTOPUHT
OKpY>KaroIlen Cpe/ibl: JOKAIbHBIN, pernOHABHBIN U TT100aIbHBIN.

3HaYeHUE HSKOJIOTMYECKMX 3HAHMM ISl  4YeJOBEKa. JKOJOIMYEeCKOe
MHPOBO33pPEHHE KaK OCHOBA CBA3EH yenoBedyecTsa ¢ npuponor. dopmupoBaHue
AKOJIOTHYECKOM KYJIBTYPbI U 3KOJIOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JdeMoHcTpauuu

[Moptpetsr: A. I'ymbGonbar, K. @. Pynse, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Ta0muipl u cxeMbl: «Pa3nensl 3KoJIorun», «MeToasl SKoJIoruny, «Cxema
MOHHTOPHUHIA OKPY’KAIOLIEN CPEIBDY.

JlabopaTopHas padora «3yuenue METO/]IOB IKOJIOTMYECKHUX
HUCCJICIOBAHUI.

Tema 7. Opranusmsl u cpea 0OMTAHUS

Okosorudeckue (HakTopbl U 3aKOHOMEPHOCTH ux JercTBus. Knaccudukanus
AKOJIOTMYECKUX (PaKTOPOB: aOMOTHYECKHUE, OMOTHYECKUE, aHTpornoreHnsie. Oo1me
3aKOHOMEPHOCTH JeHCTBUS 3Kosnorudeckux ¢aktopoB. [IpaBuno munumyma (K.
[Mmpenrens, 0. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE W CTECHOOWOHTHBIC
OpraHU3MBl.

AbGuoTtnueckue ¢paktopel. CBeT Kak sKojormyeckuil Qakrop. [elicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJIOTUYECKHE TPYIIIBI
pPacCTeHMI W JKMBOTHBIX II0 OTHONIIEHWIO K cBeTy. CHrHaJbHash poOJib CBETA.
doTonepruoan3M.

Temneparypa kak odKkojormyeckuii Qakrop. [lelicTBue Ttemmeparypsl Ha
opranu3Mbl. [ToiKHIOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skonoruueckuit (axrop. Ilpucnocobinenuss pacTteHuid K
nojJiep >KaHuio0 BojAHOro Oananca. Knaccudukanusi pacTeHUd MO OTHOLIEHHUIO K
Boze. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOWUTaHUS OPraHW3MOB: BOJIHAs, HAa3eMHO-BO3AYIIHAs, MOYBEHHas,
riiyOMHHAasT  MOANOYBEHHAsl,  BHYTpUOpraHu3MeHHas.  DU3HKO-XUMHUYECKHE
0COOEHHOCTH cpea oOuTaHus OpraHu3MoB. [IpucnocoOneHuss OpraHu3MoB K
KW3HU B Pa3HBIX Cpeaax.

buonornyeckne putmbl. BHemHne u BHyTpeHHHE pUTMbL. CyTOUHBIE U
roau4Hble pUTMBL. [Ipucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCJIOBHM KU3HU.

Kusnennoie @opmbl opraHuzmoB. [loHsiTue o0 JKH3HEHHON (opme.
XKuznennsie HOpMbI paCTEHUIL: 1€PEBbsl, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHUE



TpaBbl, OJHOJETHUE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aNMO/ICICTBUM:
KOHKYPEHIIMS, XUITHUYECTBO, CUMOKO03 U ero ¢opmbl. [lapasutusm, koomnepaius,
MyTyallu3M, KOMMEHCAITM3M (KBapTUPAHTCTBO, HaxyieOHN4YeCTBO). HeTtpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, ¢opuueckne, (Hadpuueckue). 3HAUCHHUE
OMOTUYECKHX B3aUMOJECHUCTBUNA NJii CYIIECTBOBAaHUS OPraHU3MOB B Cpejie
obutanud. [I[puHIUI KOHKYPEHTHOTO UCKITIOYEHUSI.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudeckue (axrtopb», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKUE TPYMIbl )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « TerIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIC», «DU3MOJIOTMYECKUE adanTaliuu
KUBOTHBIX», «Cpelbl OOWUTaHUS OpraHu3MoBy, «buojOrMYecKue pPUTMBDY,
«Kuznennole  ¢GopMbl  pacteHHil», <«OKusHeHHble (OpPMBI  JKUBOTHBIX»,
«IKocHuCcTeMa MIMPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMa XBOWHOTO Jiecay, «llemn
OUTaHus», «XumHudecTBo», «llapasutusmy», «KonkypeHius», «CumOnos3y,
«KommeHcanuszmy.

O6opynoBanue: repbdapuy pPacCTCHUM W JKUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIUSHUIO PA3UYHBIX DKOJOTUYECKHX (haKTOpPOB, TepOapuul CBETOTIOOWBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHUM, CBETOJIOOUBBIC, TECHETIOOUBHIC H
TEHEBBIHOC/IMBBIE KOMHATHBIE PAacTEHUs, repOapiy U KOJUIEKIIMH TEIIOIIOONBBIX,
3UMOCTOMKHMX, MOPO30YCTOMUMBBIX PACTEHMI, yydyesa NTHUI U 3Bepei, repOapuu
pacTeHui, OTHOCSAIIMXCS K rurpoduram, kcepoduraM, me3opuTaM, KOMHATHBIC
pacTeHusl aHHBIX TPYII, KOJUICKIIMH KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax,
repbapud W KOJUIGKIIMM PACTEHUH W OJKMBOTHBIX, OOJaNalomuX YepTaMu
MIPUCTIOCOOTCHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBUH JKH3HHU, repbapuul u
KOJUICKITUU PACTCHWH W JKMBOTHBIX Pa3IMYHBIX JKU3HEHHBIX (OPM, KOJIICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3TMYHBIX OMOTHUECKUX B3aUMOCHCTBUSAX.

JlaGopaTopnasi pa6ora «BpisiBIeHHEe NOPUCTOCOOJECHUM OpPraHu3MoOB K
BIIMSTHUIO CBETAY.

JlaGopaTtopnasi pa6ora «BpisiBIeHHEe NOpUCTOCOOJEHUM OpPraHu3MoB K
BITUSTHUTO TEMITEPATYPBD».

Jlaboparopnasi paGora «AHATOMHUYECKHE OCOOEHHOCTHM pAacCTEeHUW U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U NOMYJISALMA

OKOJIOTUUECKHE  XapaKTepucTuku  momymsiiuu.  [lomynsimusa — kak
ouonoruueckasi cucrema. Poiab HEOTHOPOIHOCTH cpefibl, GU3NIECKUX O0aphepoB U
0COOEHHOCTEW OMOJIOrMU BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPBI
nomymsiiuii. OCHOBHBIC TOKA3aTeNy MOIMYJISIIAKA: YUCICHHOCTD, TUIOTHOCTS,



BO3pAacTHasi M TMOJIOBAs CTPYKTypa, PpOKIAEMOCTb, NPHUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIUSL.

DKonoruyeckass CTpykrypa nomyiasiuud. OLeHKa YHUCICHHOCTH MOMYJISAIUU.
JIlnHaMuKa monyyisiuuyd U €€ peryisiuus. bUOTHYEeCKHi MOTEHUHAN IOIMYJISIUHN.
MopaenupoBanrue TMHAMUKH TOysiuuu. KpuBble pocTa YMCIEHHOCTH MOIYJISLIUU.
Kpusble BbDKMBaHUS. Perynsius 4YHCIEHHOCTH NOIMYJSIIHA: POJb (AKTOPOB,
3aBUCALIMX U HE 3aBUCALIUX OT IJIOTHOCTU. JKOJOTUYECKUE CTPATETHH BUOB (T- U
K-ctparerun).

[Tonarue o0 skojiorMyeckod Huile Buja. Mectoobutanue. MHoromepHas
Mozenb dkosiormdeckor Humm Jx.M. XartumHcoHa. Pa3mepsl 3KOI0OTMYECKON
Huiu. [loreHnmanpHas u peanr3oBaHHAs HULIU.

Bun kak cucrema momynsiuuii. Apeanbl BUIOB. BUIbl M HX KHU3HEHHBIE
CTpaTeruu. JKOJOTUUECKUE SKBUBAICHTHI.

3aKOHOMEpPHOCTH TIOBEJIEHHS W MUIpAlMi >KUBOTHBIX. bHOJIOTHYECcKue
MHBAa3UH YyKEPOJHBIX BUJIOB.

JdemoncTpanuu

[Toprper: Jx. . XaTtunHCOH.

Tabmuubl U cxeMbl: «DKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSLUANY,
«IIpocTpaHcTBEHHAass  CTpyKTypa  Homyisiuun», «Bo3pacTHele  nupaMubl
nonyysiqun», «CKOpOCTb — 3acelieHUs] MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranu3amammn», «Mogeinb skosiorndeckort HumM Jx. Y. Xataunconay.

O6opynoBanue: repdapun pacTeHUA, KOJUICKITUN )KUBOTHBIX.

JlaGopaTtopnass pabGora «lIpucmocoGieHuss ceMsiH pacTeHudl K
pacCeseHUIO.

Tema 9. DkoJ10rus coodmecTB. IKOJIOrHIECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsi3u MEXIy
OpraHu3MaMu B OMOIICHO3E.

Okocuctema kak OTKpbiTasg cucrema (A. [x. Tencnu). OyHKIHMOHAJIbHBIE
OJIOKM OpPraHu3MOB B DJKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTBI, PEIYIECHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu U ceTH. AOHMOTHYECKHE OJIOKH
skocucrteM. [1ouBbl U Wbl B 3kocucTEMaX. KpyroBOpoT BEMIECTB U NOTOK YHEPTUU
B OKOCHCTEME.

OcCHOBHBIE  TIOKa3aTe€NIM JKOCHCTEMBbI. buhomacca W mpoayKuus.
DKOJIOTHYECKHUE MUPAMUIBI YiCcell, OMOMAacChl U SHEPTHUH.

Hunamurxa sxocucmem. Kamacmpoghuueckue nepecmpouxu. Daykmyayuu.
HampaBneHnHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykieccuu. llepBuunbie H
BTOPUYHBIE CYKIIECCMM W HUX TMPUYUHBI. AHTPONOTEHHBIC BO3JCHUCTBUS Ha
cykueccuu. KnumakcHoe coobiiectBo. buopaznoobpasue u noiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOWYUBOCTH COOOIIIECTB.



[IpupoIHBIE PKOCUCTEMBI. IKOCUCNEMBL 03EP U peK. IKocUcmemvl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€Co8, CMenei, nyCmbitb.

AHTpONOreHHbIE HKOCUCTEMBI. ATrposkocucTteMa. ArpoiieHo3. Paznuuus
MEXAY aHTPOIOT€HHBIMU U TPUPOIHBIMHU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOO3KOcHCTeM. [opoackas
bnopa u ¢dayna. CunHanTponmzamms TOpoOACKoW (ayHbel. buonormdeckoe u
X035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUN OpraHU3MOB B
IKOCUCTEMAX. Ponb Kackaonozo sghghexma u 6u008-30udpuxamopos (Kirouesvlx
8U008) 6 QyHKyuoHuposanuu sxkocucmem. IlepeHOC SHEPrUM M BEIIECTB MEXKIY
CMEXXHBIMU 3KOCHUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIHAA U 3KOCUCTEM
B YCJIOBHUSX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3/ICHCTBUMH.

Mexanuzmoi 8030eticmeus 3GepA3HeHUll pPA3HbIX Munos Ha
CYOOP2AHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM VPOBHSIX,
OCHOBbI  IKOJI02UHECKO20 ~ HOPMUPOBAHUS  AHMPONO2EHHO20  B8030€UCMBUSL.
MeTo10510T1s MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JdemoncTpanuu
[Toptpert: A. JIxx. Tencau.
Tabmumpt  u cxembl:  «CTpykTypa  OMOIEHO3a»,  «DKOCHUCTeMa

IITUPOKOJTUCTBEHHOTO JIECay, «DKOCUCTEMa XBOWHOTO Jiecay, «DyHKIIMOHATLHBIC
IpYIIbl OPraHU3MOB B 3KOcUcTeME», «KpyroBopoT BelIECTB B 3KOCUCTEME,
«llenn nutanus (macTOMIHAS, TETPUTHAA)Y, « IKOJOTUUYECKAS TUPAMHUIA YUCEID,
«IKojorudeckas nmupaMuga OMoMacchl», «IKOJIOTHUECKAs MUPaMUIa YHEPTUNY,
«O0pazoBanue Oosotay, «llepBuyHas cykueccus», «BoccranoBienue Jjieca mocie
noxapa», «JKocucTeMa 03epa», «ArpoueHo3», «KpyroBopor BemiecTs M MOTOK
DHEPTUU B arporieHo3ey», «[Ipumepsr ypOoosKocucTem.

ObopynoBanue: repbapuu paCTeHHM, KOJJIEKIIMK HACEKOMBIX, Uy4esa NTUIl U
3Bepeil, repdapuu KyJbTYypHBIX M IUKOPACTYILIUX PACTEHUH, aKkBApUyM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydeHue u onrcanue ypOOIKOCUCTEMBI.

JlaGopaTtopnass paGora «lI3ydyeHue pa3zHOOOpa3usi MEJIKHX IMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKeKypeHust «IKCKypcHsl B THIUYHBIA OMOreoieHo3 (B 1yOpaBy, Oepe3HsK,
€IbHUK, Ha CYXOJI0JIbHBIN WM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKYpcHs «DKCKYpPCHS B arpO3KOCUCTEMY (Ha MOJIe WM B TEILTMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — rinodanbHasi IKoCHUCTEMA

buocdepa — oOmierianeraprasi 000j104ka 3eMIH, T/I€ CYIIECTBYET WM
CyIlleCTBOBaJa ku3Hb. PazButne mpeacrabiennii o 6uocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6mocdepsl u e€ cocran. XKupoe
BelIECTBO Orochepsl U ero PyHKINH.

3akoHOMEpHOCTH cyIiecTBoBaHUsl 6nocdeprl. OcoOeHHOCTH Ouochepsl Kak
ri100anbHON 3KOCUCTEMBI. JlMHaMuueckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEIIIECTB M OMOTCOXMMUYECKHE MUKIBI (Yyriaeposa, a3oTa). PUTMUYHOCTD sBIICHMI
B Omocdepe.

3oHanbHOCTL Ouochepnl. [loHstTe o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTeNH, CABaHHBI,
MyCTBIHU, TPOIUYECKHUE JIeCa, BBICOKOTOpbs. KiumaTt, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 (PyHKITUS KUBBIX CUCTEM, OIIEHKA UX PECYpPCHOTO MOTCHIIHAIA U
onocdepHbIX QYHKIIUIA.

JdemoHCcTpanumn

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

Tabmuiel u cxembl: «I'eochepsl 3emnmy, «KpyroBopoT azora B MPUPOCH,
«KpyroBopoT yriepona B mnpupoae», «KpyroBopoT KucCIOpoga B HPUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cyliny, «Kiaumatuyeckue
nosca 3emnn», «TyHapa», «Taira», «Cmemanubii jecy, «IInpokoInCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuii aecy.

O6opynoBaHue: repbapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIUHU >KUBOTHBIX.

Tema 11. YestoBek M OKpy:xa0OIIas cpeaa

DKOJIOTUUECKHE KPU3UChI M HMX MpUYMHBL. Bo3nelicTBue uenoBeka Ha
ouochepy. 3arpszHeHuE BO3AYIIHOW cpenbl. OxpaHa BO3IyXa. 3arpsi3HCHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne nouBsl. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHue KiuMmara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPacTUTEIBHOTO W JKUBOTHOTO MHUpa. OCHOBHBIC TPHHIUIBI OXPaHbI TPHPOJIHI.
Kpacasie xHuru. OcobOo oxpanseMmble Tmpupoansie Ttepputopuu (OOIIT).
borannueckue caapl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TIPUHITUIIBI YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA W TIPHUPOJBI.
PannonanbHOE  MPUPONONOJIB30BAHUE M COXpAaHEHUE  OMOJIOTMYECKOIro
pazHooOpasust 3emun. OOmKME 3aKOHOMEPHOCTH TJIOOATBHBIX HKOJOTUUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €TI0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3BuTHe METOIOB MOHUTOPHHTA pa3BUTHS OIMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedosauus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchoi.
Hayuonanvnvlie ungopmayuonnvie cucmemvl, obecneyugarowjue 00OCmyn K
UHgopMayuu no COCMOSHUIO OMOENbHLIX 8U008 U IKkocucmem. OCHOGb



aKopeabunumayuy dKocucmem U cnocooos 0O0pvObLL ¢  OUONOBPENCOCHUIMU.
Pexoncmpykyus Mopckux u Ha3eMHbiX IKOCUCHEM.

JdeMoHcTpauuu

Tabmumbr w  cxembl:  «3arps3HeHue  atMochepwl»,  «3arpsi3HEHHE
ruzpoceprr», <«3arps3Henue mnouBbl», «llapHukoBeii 3ddexT», «Ocobo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY», «MoIeNn yIpaBIsIeMOro MUpay.
O6opynoBanue: dororpaduu OxXpaHsSEMbIX PACTCHMM W >KUBOTHBIX KpacHoi
kHuru Poccurickon ®@enepanuun, KpacHON KHUI'M pEervoHa.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TIPOI'PAMMUBI 110
BUOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUSA
OoOy4JaronuMMuUCs TporpaMM CpemHero oO0miero oOpa3oBaHMs: JIMYHOCTHBIE,
METaIPEIMETHBIE U TTPEIMETHBIE.

B cTpykType TUYHOCTHBIX pe3yJbTaTOB OCBOCHUS MPOTPAMMbI 110 OHMOJIOTHUH
BBIJICJICHBI CJICYIONINE COCTaBJISIIOIIME: OCO3HAHHE OOYYarOIIUMUCT POCCHUUCKOM
rPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONPEACIICHUIO, Haluuyue momueayuu K OOydYeHHIO OWOJOTHH,
yejleHanpaesienHHoe pazsumue BHYTPEHHHX YOEKIEHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPAIUIMNA Pa3BUTHUS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCIb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH
JESITENIPHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IPUCYLIAMHU CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haauyue NPABOCO3HAHUS  DKOJIOTHUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums 1IN U CTPOUTH )KU3HEHHBIC IJIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJOTHUU JOCTUTAIOTCS
B EJIUMHCTBE Y4eOHOW UM BOCHHUTATEIbHOW JEATEbHOCTU B COOTBETCTBUHU C
TPAJAULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMUA B OOIIECTBE MpaBWJIAMU MU HOPMaMHU
MOBEJCHUSI U CIOCOOCTBYIOT TIpOIlECCaM CaMOMO3HAHUS, CAMOBOCIUTAHUS H
CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEW IIO3UIMAM JIMYHOCTH, MATPUOTU3MA U
YBAKEHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TpyJa U CTapUIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO H
TPpaAUIMSAM MHOTOHAIMOHAJIBLHOTO Hapoaa Poccuiickoint denepanyu, Npupoae u
OKPY’KaIOIIEH CpeIe.

JIngyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh U CLIOCOOHOCTH 00YYalOIIUXCs PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WULMEN JIMYHOCTU, CUCTEMOUN IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
ONbITA U OMNbITA JIEITEILHOCTH B MPOILECCE pPEa3all OCHOBHBIX HaIlpaBJICHUN
BOCIUTATEIILHOMN AEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YJAIOIIETOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBaXKEHUE
3aKOHa U IIPaBONOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIbHOCTH MpPU  CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYCOHBIX W MMO3HABATEIBHBIX 3aJ1a4, BBHITOJTHCHUH
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TO3HUIIMI0O 10 OTHOIIEHUI0 K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBICHSTH €€

YMEHHUE YUYUTHIBaTh B CBOUX JEHCTBHUSX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O
B3aMMO/JICUCTBUS JIIOJICH ¢ Pa3HBIMHU YOEKICHUSIMU, KYJIbTYPHBIMHU [IEHHOCTSMH U
COLMAIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHECHUS
y4eOHBbIX, TO3HABAaTEIbHBIX H HCCJIEAOBATEIbCKUX 3374, YBAKHUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXIECHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM Y BOJIOHTEPCKOU JEATEIBHOCTH;

2) IAaTPUOTUYECKOTO BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOU WUJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH NEpe.
Ponunon, ropmoctu 3a cBOMl Kpad, CBOXO PoauHy, CBOW S3BIK U KYJBTYpY,
MPOLLIOE U HACTOSIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIEHUE K MPUPOTHOMY HACIICAUIO U TAMSITHUKAM MPUPO/IBI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ] POCCHUUCKUX YYEHBIX B CTAHOBJIICHHE U
pa3BuUTHE OWOJIOTMH, TOHUMAHHMS 3HA4YeHUsS OWUOJOTHMM B TO3HAHUM 3aKOHOB
MIPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cy/Ip0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHUE JyXOBHBIX IEHHOCTEN POCCUMCKOTO HApO1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MMOBEICHNUS;

CIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M ICHHOCTH;

OCO3HAHME JTMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTEISAM, CO3IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHUS 1EHHOCTEH CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIIOYAs ICTETHKY ObITa, HAy4HOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOIICHHUIA;

MOHUMAaHHUE SMOIMOHAJIBHOTO BO3JEUCTBUSI >KMBOW MPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CaMOBBIPDQXEHHUIO B pa3HbIX BUJAX HMCKYCCTBA, CTpEMJICHUE
MIPOSIBJISITH KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usnuyeckoro BocnuTaHusA, GOPMHPOBAHMS KYJbTYPbl 310POBbS H
IMOIMOHAIBHOTO 0J1ArOMOTyYHS:

MOHMMAHUE W peamu3ammsl 30pOBOTO0 M 0e30macHOro o0pasza KU3HU
(310poBO€  TMUTaHHWE, COOJIOJEHHWE TUTHECHUYECKHX TMpaBWII U HOPM,
COQIaHCUPOBAHHBIM PEXUM 3aHITHH H OTAbIXA, peryispHas (u3nIecKas
aKTUBHOCTb), OEpPEXKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUICHHUS K
COOCTBEHHOMY (hU3UYECKOMY U TICUXUUYECKOMY 370POBbIO;

MOHUMAHUE I[EHHOCTH TPAaBWJI WHIUBUAYAIbHOTO M  KOJUIGKTUBHOTO
0€301acHOTO MOBEJCHUS B CUTYALHSIX, YTPOXKAIOIIKX 30POBbIO U KU3HU JIIOIEH;

OCO3HAHUE TIOCIICJACTBUN W HEMPHUATUS BPEAHBIX NMPHUBBIUCK (YHIOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

6) TPy10BOIr0 BOCIMTAHMSL:

FOTOBHOCTh K TpPYAY, OCO3HAaHUE IIEHHOCTH MAacTepCcTBa, TPYAOIIOOUE;
TOTOBHOCTbh K aKTUBHOM JESATENIbHOCTH TEXHOJOTUYECKON M COIMATbHOU
HaIPaBJICHHOCTH, CITOCOOHOCTh MHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIHHO

BEITIOJTHATH TaKyIO JICSITEIIbHOCTD;

MHTEpPEC K Pa3IMyYHbIM cdepam NpodhecCUOHATbHON NEeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oynymel mnpodeccurt U pearn30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M €amMOOOpa3OBaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOTHYECKOI0 BOCIIUTAHUSA:

HKOJIOTMYECKU 1IEJIECO00pa3HOe OTHOUIEHHE K MPUPOAE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHUS;

MOBBIIICHUE YPOBHS DJKOJOTHYECKOW KYyJIbTYphl: NPUOOPETCHHE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB UM OIIGHKM MX BO3MOXHBIX TMOCJIEACTBUN NSt
OKPY>KAIOIIEH CPEBI;

OCO3HaHHUE TrI00aJbHOTO XapaKTepa HKOJIOTMYECKUX MpoOJeM U MyTed HuxX
pEIIeHNS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU HM3YYEHUH OHOJOTUHU
3HaHMS W YMEHHUSA TP pEIICHUH TPoOJeM, CBA3aHHBIX C paldOHAIBHBIM
OPUPOJIOTNIOIB30BaHUEM  (COOJNIIOJIEHHE  TpaBWJI  MOBEACHHUS B  MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHHWE pPABHOBECHS B DJKOCHCTEMaX, OXpaHy BHUJIOB,
AKOCHUCTEM, Onochepsl);

AKTUBHOE HENPUATHE JICWCTBHM, TMPHUHOCAIIUX BpEI  OKPYXKarollen
IPUPOJIHON cpefie, YMEHHE MNPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTHMYECKHE
MOCJIEJICTBUS PEANPUHUMAEMBIX JCHCTBUN U MPEIOTBpAIIATh UX;



HaJIMyue Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIJIECHHUS, SKOJIOTUYECKONU KYIbTYpHI,
OmbITa JEATEeIIbHOCTH HKOJIOTHUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI UMM B IO3HABATEIbHOM, KOMMYHHUKATHBHOW W COLMAIbHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B NMPAKTUYECKOW AEATEIBHOCTU IKOJOTHUECKOU
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKH W OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO HAa JHAJIOTE
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYILTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKON KYJIbTYpPHl KaK CpEICTBa
B3aMMO/JICUCTBUS MEXKTY JIFOJbMH U MO3HAHUS MUPA;

MOHMMaHUEe crhenu@uKk OHOJIOTUM KaK HayKdh, OCO3HaHUS €€ poJid B
GbopMUPOBAHUU PAIMOHATLHOIO HAYYHOTO MBINLIICHUS, CO3JIaHUM IIEJIOCTHOTO
nmpeacTaBieHuss 00 OKPYXaloleM MHUPE KaK O €IWHCTBE NPHUPOIbI, YEJIOBEKa W
oOmiecTBa, B TMO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEH W PEIIeHUU NpoOsieM
COXpaHEHUS TIPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OMOJIOTMM JJI1 COBPEMEHHOMW IMBUJIM3AIUU:
oOecrieyeHrss HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pElIaThb PECypCHblE MpPOOJIeMbl  pa3BUTHUSA
YEJI0BEUECTBA, MMOUCKA MyTEeH BHIXOAA U3 TTI00ATBHBIX SKOJOTUYECKUX MPOOJIEM H
obecrieueHrss  mepexoJa K = YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJB30BAaHUIO TIPUPOJIHBIX PECYpCOB M (HOPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHOJOTUYECKHX 3HAHUW B IEJIX
MOBBINMICHUST OOMIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM 4acTU (PYHKIIMOHAIBHOW T'PAMOTHOCTH OOydwaromuxcs, GpopMupyemon
MIPU U3YyYEHUH OUOJIOTUH;

MOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTM WCMOJB30BaTh TOJIy4aeMble 3HAHUS IS aHajIu3a W
OOBSCHEHHMSI SBJICHUNM OKPYIXKAIOIIETO MUPA U MPOUCXOMSIINX B HEM U3MEHEHHA,
yMEHUE JejaTh OOOCHOBAHHBIE 3aKJIIOYEHUS Ha OCHOBE HAy4dHbIX (DAKTOB H
HMMEIOIIUXCS JJAHHBIX C 11eJIbIO MTOTYYEHHUSI IOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTh CAMOCTOSITEILHO HCMOJIb30BaTh OMOJIOTUYECKUE 3HAHUS ISt
penieHus NpoOJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHUE LIEHHOCTH HAYyYHOM JAESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCJIEA0BATENBCKYIO N€SITEIbHOCTh HHINBUIYAILHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HEMNPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TOJYYCHHIO HOBBIX 3HAHMM MO OHOJIOTMH B
COOTBETCTBHUH C KU3HEHHBIMU IMOTPEOHOCTIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHUSI y4eOHOro mpeamera «buomorus
BKJIIOYAIOT: 3HAUYMMbIE i1 (POPMHUPOBAHUS MHMPOBO33PEHHSI OOYUaIOIIUXCS
MEXAUCIUTUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE MOHATUS, OTPaKarollue
LEJIOCTHOCTh HAyYHOM KapTHUHBI MHpa M chHeuuduKy METOIO0B IO3HAHMUS,
UCITIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs, SIBJICHUE, MPOILECC,
CUCTEeMa, HayuHbIM (akT, MPUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCJeIOBaHUE,  HAOJIOJEHUE, M3MEpPEHUEe, OJKCIEPUMEHT U  JApPYyIue);
yHUBEpCalbHble Yy4yeOHble JACUCTBUS (MMO3HABATEIbHBbIE, KOMMYHHKATHUBHBIC,

peryJISITUBHBIC), obecrnieynBaroIme dhopMupoBaHUe (G yHKITMOHATBLHON
IPAaMOTHOCTH W  COIMAJbHOM KOMIIETCHIIMM OOYyYaloOIIMXCA, CHOCOOHOCTH
oOydJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHBIE,

MHPOBO33pEHUYECKHE 3HAHWS W  YHUBEpPCAJbHbIC Yy4YeOHBIC JCHCTBHUS B
II03HABATEIbHOU U COLMAIIBHON IIPAKTHUKE.

B pesynbrare wu3ydyeHuss OHOJIOrMM HA YPOBHE CpEAHEro  oOIIero
oOpazoBaHust y oOydaromerocs OyayT chOpMUPOBaHbI I0O3HABATEJIbHbBIC
YHUBEpCaIbHbIC YUCOHbBIE JEHCTBUS, KOMMYHUKATUBHbBIE YHHUBEPCAIbHBIC yUeOHbIC
JIEUCTBUSI, PETYJSTUBHBIC yHHUBEpPCAIbHBbIC YYeOHBIE JEHCTBUSA, COBMECTHAS
TSI TCILHOCTD.

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHHUS IIPOTPAMMBI CPEIHETO O0OIIero
00pa30BaHUs TOJKHBI OTPAXKATH:

OBaaaenne YHHUBepPCAJIbHBIMH yueOHBIMU NMO3HABATEILHBIMH
NEeUCTBUSIMMU:

1) 6a30Bble JIOrHYeCKHUeE e CTBUSI:

CaMOCTOATENbHO  (OPMYJIHPOBATh W aKTyaIM3UpoBaTh  MPOOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHUHM 3HAHUN MPUEMBI JIOTHYECKOTO MBIUICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KiacCcu(HUKaIMK, 0000IeHNS ), pACKPHIBATh CMBICIT
OMOJIOTHYECKUX TIOHSATHHA (BBIACTSATH MX XapaKTEepPHBIC MPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMH IOHITHUSIMH ),

OTpeNeNATh IENH NeATebHOCTH, 3ajJaBas IapaMeTphl M KPUTEPUU HX
JOCTHKCHHSI, COOTHOCUTD PE3yJIbTATHI ICITEILHOCTH C MIOCTABJICHHBIMH IICIISIMH;

HCIIOJIb30BaTh OMOJIOTHYECKUE TIOHATHUS JIJIs1 00bsiICHEHHUS (DaKTOB U SBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKUE PACCYyXJICHUS (MHAYKTHBHBIC, ACHYKTHBHBIC, TIO
aHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B pacCMaTPHUBAEMBIX
SIBIICHUSIX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKITFOUCHHS,

MIPUMECHSITH CXEMHO-MOJICIbHEIC cpeacTBa IS MIPEeCTaBIICHHS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHWH B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTax, a



TaKkkK€  MPOTUBOPEYMII  pa3sHOro  poja, BBISIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH pPEIICHUS MpoOJeMbl ¢ YYETOM aHaIM3a UMEOUIUXCS
MaTepHUaIbHBIX U HEMATEpUATILHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OLIEHUBATh PUCKU MOCIIEICTBUI 1ESTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30Bble HCCIeI0BaTEIbCKHE T1eHCTBHUA:

BJIAJI€Th HABBIKAMH yUe€OHO-MCCIIEIOBATENBCKOM U MPOEKTHOMN JAEATEIBHOCTH,
HaBbIKAMM  pa3peuieHusi MNpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY MOUCKY METOJIOB PEILICHUS MPAKTUYECKHUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJOB O3HAHMUS;

UCIIOJB30BaTh PA3IUYHBIE BUJABI ACATEIBHOCTA MO TMOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpIpEeTaly, NpeoOpa3oBaHMIO M MPUMEHEHUIO B y4eOHBIX
CUTYaIIMsIX, B TOM YKCJIE MPU CO3JJaHUU YUYE€OHBIX U COLIMAIBHBIX MPOEKTOB;

dbopMUpOBaTh HAYYHBIN THIT MBIIIJICHUS, BJIaJICTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMH;

CTaBUTh W (opMyIHMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaATEIBHOU
NEATEIbBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISAITh TIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJlM3UpoOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3Y €€ pEIICHUS, HaXOJWTh apryMEHThI [JIsl J0Ka3aTeIbCTBA
CBOUX yTBEPKJACHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHaJIM3UpPOBaTh I[OJYYEHHBIE B XOJI€ PEIICHUS 3aJa4d Pe3yJbTarThl,
KPUTHYECKH OIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIEHUBATh IPUOOPETEHHBIH OIBIT;,

OCYUIECTBJISATH LI€JICHANIPABICHHBIM MOUCK IMEpPEeHOca CPEJCTB M CHOCOOOB
NEeUcTBUS B MPOHECCHOHAIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYI0 M NPAKTUYECKYIO 00JacTu
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC WJCH, MpeasiaraTb OpUTMHAIbHBIEC MOJXOJbl M PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33]1a4H, IONYCKAIOIINE aJbTEPHATUBHBIE PEILICHUS.

3) pa6ora c ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMauu (TEKCTe yueOHOTo
nocoOusi, HAYYHO-TIOMYJIAPHOW JUTEparype, OMOJOTMYECKUX CJIOBAPSAX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHamu3upoBaTh



MH(POPMALIMIO Pa3JIMYHBIX BUJIOB U (POPM IpeICTaBICHUS, KpUTUUECKH OLIEHUBATh
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

(GopMyIMpoBaTh 3aNpoChl U NPUMEHATH Pa3JIMYHbIE METOJbI IIPU MOUCKE U
oTbope Ouosiornyeckoi uHpopMamu, HEOOXOAUMOM MJI BBITIOTHEHUS YYCOHBIX
3ajady;

npuoOpeTaTh OIBIT HCIHOJB30BaHUS WH(GOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHi, COBEPIIEHCTBOBATh KyJIbTYPY aKTUBHOI'O MCIIOJIb30BAHUS Pa3INYHbBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO ~ BBIOMpAaTh  ONTUMAIbHYIO  (OpMy  IpencTaBICHUS
ouonoruueckor nHpopManuu (cxemsl, rpaduky, TuarpaMMsbl, TaOIUIbI, PUCYHKU
H Ipyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KayecTBE CpeACTBA Npu pabore cC
Ouonornyeckod uHPOpMaIMEl: TNPUMEHSITh XUMUYECKHe, (U3UUYECKUE U
MaTeMaTHYeCKUe 3HAKM M CHMBOJIBI, (pOpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M IPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJUYECKHE  CpEICTBA
HaTJISAHOCTH;

BJaJeTh ~ HAaBBIKAMM  pAClO3HABaHWS W 3alIUTHl  MH(pOpPMAIUH,
MH(OPMAITMOHHOW 0€30aCHOCTH JIMYHOCTH.

OBiageHne yHUBePCAJIbHBIMA KOMMYHUKATUBHBIMH /1€ICTBUSAIMM:

1) oOmenmue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCEX Cpepax JKU3HH, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WU TUCKYCCHM TIO CYIIECTBY 0OCYyXKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCHTEIHHO BBITIOJHEHHUS TMpeiaraeMoin
3aJ]a4M, YYUTHIBATb UHTEPECHl U COINIACOBAHHOCTh MO3MIMHA JAPYTUX YYaCTHHUKOB
JMajora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBAa OOIIEHUS, NOHUMATh 3HAUYCHUE
COLIMAJIbHBIX 3HAKOB, NPEINOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJA/IETh PA3IUYHBIMH CHOCOOAMM OOIIEHHS M B3aWMOJEWUCTBHUSA, MOHUMATh
HaMEpPEHUs JAPYTUX JIOIEH, MPOSIBISTh YBAXKUTEIBHOE OTHOLIEHHE K COOECEIHUKY
U B KOPpEKTHOU popme hopMyIrupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTHYHO H3JaraTh CBOIO TOUYKY 3PEHHs C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eATeJIbHOCTh:

NOHMMAaTh U MCIIOJIb30BaTh MPEUMYLIECTBA KOMaHIHOW M MHIMBUIYaJbHOU
pabOThI IPH PEIICHUH OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
NPUMEHEHHUS TPYNIOBLIX (HOPM B3aMMOJICHCTBHS PU PEIICHUN y4eOHOMN 3a1a4u;

BbIOMpaTh TEMATUKy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEH Ka)/10T0 4jieHa KOJUUIEKTHBA,;



NPUHUMATh L€IM COBMECTHOW  JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JCUCTBUS IO €€ JOCTHUKEHUIO: COCTaBJIATh IUIAH JIEUCTBUM,
pacnpenensiaTb pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJbTaThI
COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOIO0 yYaCTHUKA KOMaHIbI B
oOmuii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTtb HOBBIE IIPOEKTHI, OLIEHUBATh HUJEH C TO3WLHH HOBH3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

OBJ1aieHNe YHHBEPCAJIbHBIMHY PEryJsiTUBHBIMH 1eiiCTBUSMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [JIS BBIABICHUS TPOOIEM U HX
pEIICHUS B )KU3HEHHBIX U yUCOHBIX CUTYyAITUsX;

BBIOMPATh HA OCHOBE OHMOJIOTMYECKUX 3HAHUM 1IEJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICMCTBHUSIX M MOCTYNKAaX MO OTHOIICHUIO K >KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYUIECTBIISATh IMO3HABATEIBHYIO JESATEIIBHOCTD, BBIABIATH
po0IeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEIIbHON
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSTENIbHO  COCTaBJATh IJIaH pEeHIeHUs MNpoOjeMbl C  y4€ToM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN M MPEANOUYTEHUIA;

JaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacuupsATh paMKu y4eOHOIo MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUMH;

JIeaTh OCO3HAHHBIA BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peLlIEHHE,;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO ILIUPOKOW HpyauUuU B
pPa3HBIX 00JaCTSIX 3HAHWM, IMOCTOSHHO TMOBBINIATH CBOW 0Opa30BATENbHBIN H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHUTYAIlMM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BIAJCTh HABBIKAMH  TO3HABATENIbHOW  pedieKcMr KaKk  OCO3HAHUs
COBEpILIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBAaHMI, MCIOJIb30BaTh MPUEMBI peIeKCUU IJI1 OLEHKH CUTyalluu, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OILIEHWBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS MO HUX
CHIKECHUIO;



NpPUHUMATh MOTHBBI W apryMEHThl APYrHMX TMpU aHAIU3€ pPe3yibTaToB
NEATEIIbHOCTH;

3) npuHATHE ce0H U APYIUX:

NPUHUMATh ce0sl, MOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NpPUHUMAaTh MOTHUBBI M apryMEHThl JPYTMX NpPU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;

MPU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BUBATh CIOCOOHOCTH MIOHUMATh MUP C TTO3HIINH IPYTOTO YeTIOBEKA.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pE3yNbTaThl OCBOCHHS COJICPKAaHHUS YYEOHOTO TpeaMeTa
«buonorus» Ha yrayOn€HHOM ypOBHE OpPHMEHTHPOBAHBI Ha oOecreueHue
npobunabHOro  00yueHuss  oOydaronuxcs  Owosioruu. OHU  BKIIFOYAIOT:
cnenupuyeckue assi OMOJIOrMY Hay4yHble 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUIM 110
OCBOCHHIO, MHTEPIIPETAIINN U TIPEOOPA30BAHUI0 3HAHUH, BUIBI IEATCILHOCTH TI0
MOJYYEHHUIO HOBBIX 3HAHUM U UX MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX, & TAKKE B
peaNbHBIX JKU3HEHHBIX cuUTyanusx. [IpeameTHbie pe3ynabTaThl MPEACTABICHBI 10
rojlaM U3y4eHusl.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTo mpeamera «buomorus» B 10
KJlacce NOJKHbI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHMH O MECTE M POJU OHOJOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, B
MO3HAHUU  3aKOHOB TIPUPOJABI M  PEHICHUH MpoOJIeM  PalMOHAIBHOTO
MIPUPOJIOTIONB30BAHMSI, O BKJIAJE€ POCCUUCKHUX U 3apYOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIQJICHUE CHUCTeMOW OHOJIOTMUECKUX 3HAHUM, KOTOpas BKIJIHOYAET:
OCHOBOTIOJIAralIIMe OHOJOTMYECKME TEPMUHBI M TIOHATUS (OKU3Hb, KJIETKa,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEIICHHUE,
HACJIEJICTBEHHOCTh, MU3MEHUMUBOCTh, POCT U Pa3BUTHE), OUOJOTHUYECKHUE TEOPUU
(knerounas teopus T. [lIBanna, M. llInelinena, P. BupxoBa, XxpoMocoMHas Teopus
HacneactBeHHoctn T. Moprana), yuenus (H. WM. BaBunoBa — o 1eHrtpax
MHOrooOpazusi ¥  MNPOUCXOXKACHUS  KYJIbTYpPHBIX  pacTeHHUM),  3aKOHBI
(enHOOOpa3usi TOTOMKOB IEPBOTO TMOKOJICHUS, PacCIHICIJICHUs, YUCTOThI TaMeT,
He3aBHUCUMOTO HaciengoBaHus [. MeHzensa, TOMOJIOTUYECKUX PSJAOB B
HACJIEICTBEHHOU A3MEHYUBOCTU H. . Bagwusona), MIPUHLIAIIBI
(KOMIIIIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TO3HAHMS, HCIOJb3YEeMbIX B
OMOJIOTUYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (ONMUCAHHE, H3MEpPEHHUE,
Ha0II0ICHUE, SKCIIEPUMEHT);



yYMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKa, CTPOCHHSI OPTaHOB M CHCTEM
OpraHOB PpPACTEHHUM, IKUBOTHBIX, YEJIOBEKAa, MPOLECCOB KUZHEIEATEIbHOCTH,
IPOTEKAIOUIUX B OPraHU3Max pPacTEHUM, KUBOTHBIX M YEJIOBEKa, OMOJIOITMYECKHUX
MPOIIECCOB: OOMEHa BemlecTB (MeTaboIu3M), MPEBpPAIICHUS SHEPIUHU, OpOXKEHUS,
aBTOTPO(HOrO U reTepoTpo(HOr0 THUMOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, ME€i03a, raMeTorenesa, 3MOpHOreHes3a, NOoCTAIMOPHOHAILHOTO Pa3BUTHS,
Pa3MHOXXEHHUS,  HWHIWBHUIYaTbHOTO  Pa3BUTHsA  OpraHm3ma  (OHTOTEHe3a),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3HUCa, NUCKYCCTBEHHOTO 0TOO0DA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXIY OPTaHOMAAMU KJIETKH W WX
(GYHKIIUSIMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEd M HX QYHKIUSIMHU, MEKIY
OpraHaMM W CHUCTEMAaMHM OpPraHOB Y pAacTE€HUH, >KMBOTHBIX M 4YEJOBEKa U UX
(GYHKIUAMH, MEXAYy CHCTEMaMd OPIraHoOB M UX (YHKUUSMH, MEXKIY 3TalaMu
oOMeHa BEIECTB, 3TallaMy KJIETOYHOTO IIUKJIA U KU3HEHHBIX LIUKIJIOB OPraHU3MOB,
TanaMu 3MOPUOHAIBHOTO Pa3BUTHUSA, T€HOTUIIOM M (PEHOTUIIOM, (DEHOTUIIOM H
(haxTopamu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHU, )KUBOTHBIX U YEJIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOINE aPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CUCTEeMAaTUYECKUX TPYIII;

yYMEHHE peuiaTb OMOJIOTMYECKUE 3a/1a4M, BBISIBIATH PUUMHHO-CIICACTBEHHbBIE
CBSI3M MEXKIY UCCIEeyeMbIMU OMOJIOTHYECKIUMHU MPOIIECCAMU U SIBIICHUSIMU, JI€TaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHUH IOJTyUYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBINOJHATH JIa0OpATOPHBIE M MpaKTHUYECKHe padoThl, cOOJI0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJIBUTaTh THIIOTE3bI, TPOBEPITh UX OIKCHEPUMEHTATHHBIMU
cpeactBamMu, (GOpMyNHpys 1Lellb HCCIEIOBaHUS, aHAJIW3UPOBATh IOJyYEHHBIE
pe3yJIbTaThl U JAeNIaTh BHIBOBL;

YMEHHE Y4YacTBOBaTh B y4eOHO-HCCIIEIOBATEIbCKONM padboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIMHE, MPOBOJMMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOIIECTB, U
nyOJdMYHO  TPENCTaBIsATh  IOJYyYEHHBIE  pe3ydbTaThl HA  YYCHHUYECKUX

KOH(pepeHUHUsIX;
YMEHUE OLICHMBATh 3THUYECKHUE ACIEKThl COBPEMEHHBIX HCCIIEJIOBAHUI B
objmactu  OuoNOrMM M MEOUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE

OIUIOZIOTBOPEHUE, HAMPABICHHOE W3MEHEHHE T'€HOMa W CO3JaHUE€ TPAHCTE€HHBIX
OpraHUu3MOB);



yMEHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHalbHOU
JESTETPHOCTH B O0JACTH OMOJIOTHH, MEIUITMHBI, OMOTEXHOJOTHH, BETEPUHAPHH,
CEJIbCKOTO XO3SIIICTBA, MUINEBONW MPOMBIIIUICHHOCTH, YIUIYOJISITh IMO3HABATEIHHBIN
HMHTEpEC, HAMPABJICHHBIM Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJIOJDKEHHE  OMOJIOTMYECKOro 00pa3oBaHMsl B OpPraHM3alUsAX CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIET0 00pa30BaHMUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHoro npeamera «buomorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECTE M POJIM OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJBI W PEIICHUH 3KOJOTHYCCKUX
npoOJjieM 4YeJoBEYeCTBAa, a TaKXKe B PEIHICHUHM BOIPOCOB PaIMOHAIBHOTO
MIPUPOJIOTIONIL30BaHMS, 1 B (POPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
0O0IIIECTBY, YEJIOBEKY, O BKJIaJI¢ POCCUUCKUX M 3apyOEKHBIX yUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIIAJICTh CUCTEMON OWOJIOTMYECKUX 3HAHWM, KOTOpas BKIIOYACT
ompeneeH!s M TIOHMMaHHWE CYITHOCTH OCHOBOTIOJIATAIONINX OHOJIOTHYECKUX
TEPMUHOB W TOHATHHN (BUJA, dKOcucTeMa, Ouocdepa), OMOJOTHUECKHE TEOPHUU
(aBomroniionHas teopus Y. JlapBuHa, CHHTETHUYECKAs] TEOPHUS DBOJIOINHN), YUCHUS
(A. H. CesepiioBa — 0 myTsIX ¥ HampaslieHUsIX 3BoJionuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecus Jx. Xapau u B. BaiinOGepra,
3apoabimieBoro cxoactsa K. M. bspa), npaBuna (Munumyma HO. JluOuxa,
AKOJOTUYECKON MHUPAMHUIbl 3HEPruu), rumotesbl (rumorte3a «mupa PHK» V.
['unGepra);

yMEHUE  BJQJ€Th  OCHOBHBIMH  METOJIaMH  HAy4YHOTO  IIO3HAHWS,
HCITOJTh3YEMBIMH B OMOJIOTHYECKHUX UCCIEAOBAHUAX JKUBBIX 00BEKTOB M 3KOCHCTEM
(onucanue, M3MepeHue, HaOJIOJICHUE, SKCIIEPUMEHT), CIOCO0aMU BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUN B IPUPOJIE;

YMEHUE BBIJICTATh CYIICCTBEHHBIE TMPU3HAKU: BHUIOB, OHOTEOIIEHO30B,
DKOCHCTEM M Ouocdepbl, CTaOMIM3UPYIONIETo, IABIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIONaTPUUECKOTO u CUMITaTPUIECKOTO
BHU1000pa30BaHMsl, BIUSHUS JBMKYIIUX CHJI BOJIIOIIMM HA T€HO(OH I MOIYIISIITUH,
MIPUCIIOCOOJICHHOCTU OPTaHU3MOB K Cpelie OOMTaHUs, YepPeIOBaHUs HAIPABJICHUM
HBOJIIOIMHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIWBATh B3aWMOCBSI3M MEXKIY TIPOIECCAMH SBOJIIOIHH,
JIBIDKYIIAMHA CHJIAMHA aHTPOIIOTeHE3a, KOMIIOHEHTAMHU Pa3IUYHBIX DKOCHCTEM H
MIPUCTIOCOOICHUSAMHU K HUM OPTaHU3MOB;

YMEHUE  BBIIBIATH  OTJIMYMTENBHBIE  TMPU3HAKKA  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpejie 00UTaHUs, a0UOTUUECKUX U OMOTUYECKUX



KOMIIOHEHTOB ~ 9KOCHCTEM, B3aMMOCBSI3€M OpraHu3MOB B  COO0OIlECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B YKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJISI JJOKA3aTeJIbCTBA POJICTBA OPraHMW3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB M CpeJibl OOUTaHUS, €AMHCTBA
YeJIOBEYECKMX pac, HEOOXOJMMOCTH COXPAaHEHUsS MHOrooopasus BHUIOB H
HKOCUCTEM KaK yCIIOBHUS COCYILIECTBOBAHMS MPUPOIBI U YETIOBEUYECTBA;

yMEHUE peniaTh OMOJOTUYECKHUE 3a]]a4H, BBISBIISATh IPUUMHHO-CIICACTBEHHBIE
CBS3U MEXIY UCCIEAYyEMbIMU OMOJIOTMYECKUMU MPOLIECCAMU U SIBJICHUSIMHU, JI€1aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHUH TMOJIyUYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH J1a00OpaTOpHbIE U MpakTU4YecKhe padoThl, COOIIOIATH
MpaBuIa Mpu padboTe ¢ y4COHBIM U JIa0OPaTOPHBIM 00OPYAOBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPATh WX OSKCIECPUMCHTAIBHBIMU
cpenctBamu, GOPMYIUPYS II€NIb MCCIENOBAaHUS, AHAIM3UPOBATH TOJYYCHHBIC
PE3yNbTaThl U JACNIaTh BEIBOBL;

YMEHUE Yy4acTBOBAaTh B Y4EOHO-HCCIIENIOBATEILCKONW paboTe 1o OMOoJIOTHH,
DKOJIOTMM U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, H
nyOJMYHO  TPENCTaBIsATh  TOJYyYEHHBIE  pPe3yibTaThl HAa  yUYEHUYECKUX
KOH(epeHIUsIX;

YMEHHE OLIEHHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUHN JKU3HH, YEJIOBEKa
¥ YeJIOBEUECKHUX pac, O MPUYMHAX, MOCIEICTBUAX M CIMOCOOaX MpeIOTBpAICHHS
r100agbHBIX U3MEHEHUN B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOP Oyaymield npodeccuoHaIbHOM
AESITeIbHOCTU B 00J1acTU OMOJIOTHH, HKOJIOTUH, TPUPOIONIONB30BaAHNUS, MEAUIIMHBI,
OMOTEXHOJIOTMH, TICHUXOJIOTUH, BETEPUHAPHM, CEJIbCKOTO XO3sCTBa, MUIIEBOU
MPOMBINIJICHHOCTH, YIUIYOJIATh TO3HABATENbHBIA WHTEPEC, HaNpaBlICHHBIA Ha
OCO3HaHHBIA  BBIOOP  COOTBETCTBYIOUIEH  Mpodeccuu H  MPOJOJIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPraHHU3aIUAX CpPeTHEro npodecCUuoHaIBLHOTO U
BBICIIIET0 00pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonaunyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢poBbie)
Ne n/m Konrtpoabsnbie | IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes:
1 buonorus kak Hayka 1
2 JKuBbI€e CHCTEMBI U UX U3YUYEHUE
3 buonorus knerku 2 0.5
4 XuMuyecKasi OpraHu3aius KIeTKu 10
5 Crtpoenue 1 QyHKIIMH KIETKH 8 2
6 OOMeH BelecTB U NPeBpalleHHE YHEPTUU B 9 |
KJIETKE
7 Hacnencreennas uagopmanus u 9 0.5
peann3anus €€ B KJIETKe
JKU3HEHHBIN 1TUKIT KJIETKU 6 1
Crpoenue 1 HyHKIIMM OPTaHU3MOB 17 1.5
10 Pa3mHOXkeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — Hayka O HacJI€JCTBEHHOCTU U ) 0.5
MU3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buortexHonorus u cuHTeTUYECKAask OMOIOT U 4
17 PesepBHOE Bpemst 1




OBUIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME

102

13




11 KIIACC

KouunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Kontpoabneie | IpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcsl
1 3apokIeHUE U pa3BUTHE HBOJIIOLIMOHHBIX 4
Mpe/ICTaBICHU B OMOJIOTHU
2 MUukpo3BOIIOLHUS U €€ pe3yIbTaThbl 14 2
Makpo3BoTIOLIHS U €€ pe3yIbTaThl 6
[IpoucxoxaeHue u pa3BUTHE KU3HHU HA
4 15 1.5
3emuie
5 [IpoucxoxaeHre yenoBeka — aHTPOIOTEHES 10 1
DKOJIOTHSI — HayKa O B3aMMOOTHOIICHUSX
6 OPraHu3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenon
7 OpranusMel 1 cpenia OOUTaHUS 1.5
DKOJIOTHS BUJOB U TOMYJISIIIUA 0.5
DKOJI0THUs COOOIIECTB. DKOIOTHUECKHE
9 H 12 0.5
CUCTEMBbI
10 Bbuocdepa — rmobanbHas 3xocucrema
11 UYenoBek 1 OKpy»Karonias cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonunyecTBo yacos DJIEeKTPOHHBIE
Ne ara udpossbie
n/n Tewa ypoxa Bcero Koutpoabueie | Tpaxruecikue iyqennﬂ :)lﬁlil;l;OBaTeﬂbeIe
padoThI padoThI pecypes:
1 Buonorus kak KOMIUIEKCHAs HayKa U KaK 1
4acTh COBPEMEHHOT0 00IIIecTBa
2 JKuBbIe cuCTEMBI M UX CBOMCTBA 1
3 YpoBHEBas OpraHu3anus )KUBbIX CUCTEM 1
4 Hcropust OTKPBITHS U M3y4EHUS KICTKH. |
Knerounas teopus
MeTo1bl MOJIEKYJISIPHOM M KJIETOYHOM
ouonoruu. [IpakTrueckas padota
5 «M3yueHune MeToI0B KIETOYHOM OMOJIOTHI 1 0.5
(xpomarorpadusi, aekTpodopes, ’
nuddepeHImanbHoe HeHTPUPYTHPOBAHNUE,
[ILP)»
6 XUMHYECKU COCTAB KIETKU 1
. MuHepanbHbIC BEIIECTBA KIETKH, UX |
Ouonoruyeckas poib
Opranuyeckue BEECTBA KIETKH — OENKH.
g JlaGopartopHas pabora «OO0Hapyx eHHe 1 0.5
0EJIKOB C TOMOIIBIO KaYeCTBEHHBIX ’
peaxkuuii»
9 CroiicTBa, ki1accupukanus u GyHKIIHH 1
OenKkoB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KICTKU —

10
YTJIEBOABI

1 Opranuueckue BelecTBa KIeTKH —

JUTIAIBI
Hyxneunossie kucnotsl. JJHK u PHK.

12 JlaGopartopHas pabota «/ccnenoBanue 0.5
HYKJICMHOBBIX KHCJIOT, BBIIEJICHHBIX U3
KJIETOK Pa3JIUYHbIX OPraHU3MOB)»

13 Crpoenue u pyaxuu ATD. [Ipyrue
nykieosuaTpudocharsr (HTD)

14 CexBenuponanue JJHK. Metoasr
TeHOMHKH, TPAHCKPUIITOMUKHU, TPOTCOMUKHU

15 MeToap! cTpyKTypHOI OHOJIOTHI

16 Tunel knerok. [Ipokapuorndeckas Kierka
CrpoeHnue syKapruOTUYECKON KIIETKHU.

17 [TpakTuueckas padora «/I3yueHue cBONCTB 0.5
KJIETOYHOU MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJIEeTKH
OnHoMeMOpaHHbIE OPraHOUIBI KJIETKH.

19 [IpaxTuueckas pabora «M3yuenue 0.5
JIBYDKEHUS [IUTOIIIA3MBbl B PACTUTEIBHBIX
KJIETKax»

[TomyaBTOHOMHBIE OpPTraHOUABI KJIETKU:

20 MHUTOXOH/IPHH, IIacTupl. JlaboparopHas 0.5
pabota «/ccnenoBanue mia3Mosn3a u ’
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

21 HememOpanHbIe OpraHOUIbI KIETKU

22 Crpoenue u QpyHKIUH sapa




23

CpaBHHTENBbHAS XapaKTEPUCTUKA KIIETOK
sykapuort. JlabopaTopHas pabora
«M3ydyeHne cTpOeHUS KIETOK PA3IMYHbIX
OpPTaHU3MOBY

0.5

24

ACCUMUIISIIINS U TUCCUMIIIALINSA — JBE
CTOpOHBI MeTabonmu3Ma. Tumnbel oOMeHa
BemecTB. JlabopaTtopHas pabora
«M3yyeHne KaTaIuTUIECKON aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMUIIa3bl HIIU
KaTaasbl)»

25

DepMEeHTaTUBHBIN XapaKTep peaKMil
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
pabora «3yuenue hepMEeHTaTUBHOTO
paclernieH s epoKCuaa BOA0Poa B
PACTUTCIIbHBIX U JKUBOTHBIX KJICTKAX»

0.5

26

Benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT 0OOMEHA BEIIECTB

28

dorocunTes

29

XemocuHntes. JJaboparopnas padota
«CpaBHeH#ue nporieccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbBIe OpraHu3Mbl. Buibl OpoKeHHUS.
Jlaboparopnas pabota «CpaBHEeHHE
MIPOIIECCOB OPOKECHHUS U ABIXAHHS

31

AdpoOHBIC OpTaHU3MBI. JTaIlbI
SHEPTreTHYECKOro oOMeHa

32

DHeprus MEeMOPaHHOTO TPaIueHTA
npotoHoB. Cunte3 AT®: pabora




npoTOHHON AT®-cruHTAa3bI

33 Peakiium MatpuyHOro cCMHTE3a
34 Tpanckpunuus — marpuusblil cuate3 PHK
35 Tpaucnsauus u e€ rTanbl
16 KomupoBanue amuHokucior. Poib
pubocoM B OmocuHTE3€e OenKa
37 Opranuzanus reHoMa y MPOKaApHOT U
JyKapuoT
18 MounekynsipHble MEXaHU3MbI SKCIIPECCUU
TCHOB Y 9YKapHUOT
Bupycbl — BHeKJIeTOUHBIE (POPMBI KUZHU U
39 obsuraTHbIe MapasuThl. [IpakTudeckas 0.5
pabota «CozaHue MOJIeNiu BUPYyCa»
40 BupycHsle 3a0051eBaHMsI YeTIOBEKA,
JKUBOTHBIX, PACTCHHI
41 HanotexHonoruu B OMOJIOTUN ¥ METUITTHE
42 JKU3HEHHEBIN UK KJISTKH
43 Matpuunslii cunte3 JJHK
Xpomocomsl. Jlaboparopras pabota
44 «M3yyeHune XpoMocoM Ha FOTOBBIX 0.5
MUKpOIIpenaparax»
45 Jlenenue KJIETKHM — MHUTO3
Tuns! kieTok. KapuoknHes U IUTOKHHES.
46 JlaGopaTtopHnas pabora «HaGmronenue 0.5
MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MHUKpOIIpemapaTax)»
47 Perynsiuus :KM3HEHHOTO LUKJIA KJIETOK




48

OpraHusM Kak €IMHOE 1IETT0e

Txanu pactenuid. JlaboparopHas padota

49 . - 0.5
«3yueHue TkaHel pacTeHHID»
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3yueHue Tkanen 0.5
KHBOTHBIX»
Opranbl. Cucremsl opratos. JlJabopaTopHast

51 pabota «/3yueHrue opraHoB IIBETKOBOTO 0.5
pacTeHHs»

52 Onopa Tena opraHu3MoB

53 JIBr>keHre OpraHu3MoB

54 [Iutanue opranu3MoB

55 [TuTanne MO3BOHOYHBIX KHUBOTHBIX.
[InmeBapuTenpHas CUCTEMA YEIIOBEKA

56 Jlprxanue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YyelioBeKa

58 TpaHCHOPT BEILIECTB Y OPraHU3MOB

59 KpoBeHocHas cucrema no3BOHOYHBIX
YKUBOTHBIX U YeJIOBEKa

60 Boiaenenue y opranu3mos

61 3anuTa y OpraHu3sMoB

62 HNMMmyHHas cucTeMa 4enoBeka

63 PaznpaxkxumMocTs U perymsmus y
OpraHU3MOB

64 ['ymopanbHast perynisuus U 3HI0KpHUHHAS

CHUCTEMaA XXKUBOTHBIX U YCJIOBCKA




65

@DopMbI pa3MHOKEHUSI OPTaHU3MOB

66

[TonoBoe pa3sMHOXKEHHE

67

Meiios

68

["ameTorenes. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas pabora
«M3yueHue cTpoeHus MOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKpPOIIpernapaTax»

0.5

69

NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

70

3akJiaJika OpraHoB M TKaHEH U3
3apOI[BII_HeBbIX JIUCTKOB

71

Poct Pa3BUTHUC KUBOTHBIX.
JlabopaTtopHas pabota «BrIsiBIeHNE
NIPU3HAKOB CXOJICTBA 3apOIbIIICH
MIO3BOHOYHBIX KHBOTHBIX)»

0.5

72

Pa3sMHOXkeHUE U pa3BUTHE PACTCHUM.
JlabGopaTtopHnas pabora «CTpoeHHE OPraHOB
Pa3MHOKEHHUSI BHICIIUX PACTEHUI»

0.5

73

I/ICTOpI/ISI CTAaHOBJICHUA U PA3BUTUA
TCHCTUKHN KaK HAyKH

74

OCHOBHBIC TIOHATHSI 1 CHMBOJIBI TCHETHKH.
JlaGoparopHas pabota «J{po3oduna kak
OOBEKT T€HETHUECKUX HCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACIEAOBaHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3yuenune pe3yIbTaToB MOHOTUOPHIHOTO
CKpEeLIMBaHUA y Ap030(puIbl"

0.5




]_[I/ITO.HOI‘I/I‘IGCKI/IG OCHOBBI MOHOFI/I6pI/I[[HOFO

76 1
CKpELIMBAHUS
77 Ananusupyrouiee ckpeniuanue. Hemonnoe 1
JIOMUHUPOBaHUE
JuruOpunHoe cKkpeniuBaHue.
73 [IpakTudeckas padbora «3yueHue | 0.5
pe3yNbTaToB TUTHOPUAHOTO CKPEIUBaHUS '
y Ip030(UITBI»
79 [{uTonoruyeckrue OCHOBBI TUTHOPHUIHOTO |
CKpELIMBAaHUS
80 CuenieHHoe HacleJ0BaHUE MPU3HAKOB 1
81 XpoMOCOMHasl TEOpUS HACIEACTBEHHOCTH 1
82 I'eneruka nomna 1
83 I'enoTum kak neixocTHas cucTeMa 1
24 ['eneTruecKuii KOHTPOJIb PA3BUTHS 1
pacTeHui, ®KUBOTHBIX U YEJIOBEKA
25 M3MeHunBOCTD ITpU3HAKOB. Bubl 1
U3MEHYUBOCTH
86 MoaudukarmonHas U3MEHIYMBOCTh 1
BapuauvoHHbIl psii ¥ BapyualiOHHAs
kpuBas. JlabopaTopHas pabora
%7 «MccnenoBanmne 3aKOHOMEPHOCTEN 1 0.5
MOJIM(PUKAITMIOHHOM U3MEHUYUBOCTH. '
[TocTpoenne BapualluOHHOTO psiia U
BApUAIMOHHON KPUBOW»
23 ['eHOoTHIIMUYECKAst ”3MEHUYNUBOCTb. 1
KoMOuHaTHBHasI UI3MEHUHUBOCTH
89 MyTtanunoHHas U3MEHUYUBOCTD. 1 0.5




[IpakTuueckas pabora «MyTarnuu y
Tpo30¢uIIBI (Ha TOTOBBIX
MHUKpOIIpenaparax )»

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIiecca.
DNuUreHeTrKa U SIIUreHOMUKA

91

I'eneruka yenoseka. [IpakTuueckas pabora
«CocTaBieHue 1 aHaJIu3 POAOCIOBHOM

0.5

92

MeTtoasl MEAUITMHCKON T€HETUKHA

93

3HaquI/Ie MGI[I/IHI/IHCKOI>'I T'CHCTHUKU B
NPEIOTBPAIICHUN M JICYCHUH T€HETUYECKHX
3200J1€BaHUI YEJI0OBEKA

94

OCHOBHBIE TIOHSITHS CEICKIIHU.
JlaGopaTtopHas paborta «3ydeHue copToB
KYJIBTYPHBIX PACTEHUN U IIOPOJ JOMAIIHUX
JKHUBOTHBIX)»

0.5

95

Metompl CeeKIIMOHHON pabOTHI.
JlaboparopHas pabora «VI3yueHue MeTo10B
CEJIEKIIMU PACTCHUI»

0.5

96

JloCTHKEHMS CeJIEKIIMU PACTECHUHN U
KUBOTHBIX. [IpakTnyeckas padora
«IIpuBuBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHEe U UCIIOJIb30BaHUE
TeHETUYECKUX PECypPCOB

98

broTexHoNorns Kak HayKa U OTpaciib
npousBocTBa. [Ipaktuueckas pabota
«M3y4yeHre 00bEKTOB OMOTEXHOJIOTHUI

0.5

99

OCHOBHbBIE HaIlPaBJICHUSI CHHTETUYECKOU
ouoJI0ruun




100 XpOMOCOMHAs U TeHHAsl UHKEHEPUS

101 Menunuackie OMOTEXHOIOT NI

102 PesepsHnbiit ypok. [ToBTopenue,

0000111eHMEe, CUCTEMATU3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13.5




11 KIIACC

KouunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoapuere | IMpakruueckue il:;yqeﬂml :6[()1;I;OBaTeJILHbIe
padoThI padoThI pecypesI
1 OBomouronHas teopust U. Jlapsuna 1
) JBroKyIlMe CHIIbI 3BOJIIOIMH BUIOB 110 Y. 1
HapBuny
3 Boprba 3a cyiiectBoBaHNE, €CTECTBEHHBIH 1
¥ UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETUUECKON TEOPUU 1
IBOJTIOIINH
5 DTanbl HBOJIIOLMOHHOTO IIpoLiecca: 1
MHUKPO3BOJIIOLHUS U MAKPOIBOJIIOIUS
6 [Tomynsiiust — 37IeMeHTapHas eIMHULA |
IBOJTIOIINH
3aKOH reHEeTHYECKOro paBHOBecus [[x.
. Xapnu, B. Baiin6epra. Jlaboparopnas 1 0.5
pabota «BbIsiBIEHNE U3MEHUUBOCTH Y ’
0co0eil OHOTO BUIA»
8 DneMeHTapHbIe (PAKTOPHI YBOIOITUH 1
9 D¢ ekt ocnoBarens. dpdexr 1
OYTBUTIOUHOTO TOPJIBILIKA
10 Murpauuu. M30a501K NOMYJISIAN: 1
reorpaduueckas, Ouonormaeckas
1 EcTtecTBeHHBIN 0TOOP — HANPABIISIONTUN 1

dakTop IBOIOLIUN




12

[TomoBoit oT6Op

13

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yibTaT MUKPOIBOJTIOIHH.
JlaboparopHas pabota «3ydeHue
apoMop(h030B 1 UANOATANTAUN Y
pacTeHUi 1 )KUBOTHBIX)»

0.5

14

[Tpumeps! nprCcTIOCOOICHH Y OPraHU3MOB:

Mopdosrornueckue, PU3noIOornIecKue,
OMOXUMHUYECKHUE, ITOBEICHUYECKHUE.
JlaboparopHas pabota «IIpucnocoOnenus
OpTraHu3MOB U UX OTHOCHUTCJIbHAA
1[EJIeCO00Pa3HOCTh)

0.5

15

Bun, ero kxpurepuu u cTpyKTypa.
JlaGopaTtopHnas pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTHUECKOMY KPUTEPHIO)

0.5

16

CrpykTrypa BHza

17

BunoobpazoBanue kak pe3yabTar
MUKPO3BOIIOIUU

18

CBs13b MHKPO3BOJIFOOWHA U STTUAECMHUOJIOTHUN

19

Maxpoasomtonus. [laneonronornueckue
METO/IbI U3yYEHHUS IBOTIOLIUN

20

buoreorpadudeckue MeToabI U3yUEHUS
SBOJIIOLIMH

21

OMOPHOTIOTHUECKUE U CPABHUTEIBHO-
MOP(OJIOTHUECKUE METO bl U3YUEHUS
3BOJIIOLIUH

22

MornekynsipHO-TeHETHUECKHE,
OMOXMMHYECKHE U MATEeMaTUIECKUE




MCTOJbI U3YUCHUS SBOJIIOIUA

23 OO6mIre 3aKOHOMEPHOCTH BOJTFOITAN
4 AnanTtuBHas paguanua. HepaBHOMEpHOCTH
TEMIIOB 3BOIOIIUN
’5 Hay4Hble THIIOTE3bI MPOUCX 0K ICHUS
JKU3HU Ha 3emMJie
26 JloHayuHbIe MTpeCcTaBICHHS O 3apOXKICHUN
KU3HU
7 OCHOBHBIE 3Tarbl HEOPraHUYECKOU
ABOJTIOIIIH
28 ['unoresbl 3apok1eHUS KU3HU
Uctopus 3emiin 1 METO/BI €€ U3YUCHUS.
79 JlabGopaTtopHas paborta «M3y4ueHue u 0.5
OIMCAaHNE UCKOMAEMbIX OCTaTKOB APEBHUX
OpPTaHU3MOBY
30 HauanbpHble 3Tanbl OpraHu4ecKon
IBOJTIOIIIH
31 OBONIOLUSA DYKapHOT
OcCHOBHBIE 3TaIbI 3BOJIIOLUN
1 pactutensHoro Mupa. [Ipaktuueckas 0.5
pabora «/3yuenne ocooeHHOCTEH '
CTPOEHUS PACTEHHUI Pa3HBIX OTIEIOB)
1 OCHOBHBIE 3TaIlbl 3BOTIOIUH )KUBOTHOTO
MUpa
DBorOIUS )KUBOTHBIX. [IpakTrdeckas
34 pabota «M3ydeHne ocoOeHHOCTEH 0.5
CTPOEHUS IO3BOHOYHBIX JKUBOTHBIX)
35 Pa3BuTHe xu3Hu Ha 3emiie 1o 3paM U




neproam

MaccoBbie BBIMUPAHUA — SKOJIOT'MYCCKHUC

36 KPU3HUCHI MIPOILIIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KpPU3HC, €TO
0COOEHHOCTH

13 CoBpeMeHHas CUCTeMa OPraHUYECKOT0
MPOILTIOTO

39 OCHOBHBIE CHCTEMATUYECKUE TPYTIIIBI
OpraHU3MOB

40 AHTpPOIOJIOTHUS — HayKa O YEJIOBEKE

41 Passutue npencrasieHui o
IIPOUCXO0KICHUH YEIOBEKa
Mecro yenoBeka B CUCTEME
opranuueckoro mupa. JlaboparopHnas

42 pabora «3yuenne ocoOeHHOCTEH 0.5
CTPOEHHUSI CKEJIeTa YEJIOBEKa, CBA3aHHBIX C
PSIMOXOXKICHUEM »

43 JIBroKyIlMe CHIIbl aHTPONIOTEHE3a

44 CooTHoIIeHrEe OMOJIOTHIECKUX U
COLIMATILHBIX ()aKTOPOB B AaHTPOIIOT€HE3E

45 OCHOBHBIE CTaJINU AaHTPOIIOTEHE3A

46 [TaneoreHerrka u najaeoreHOMHUKa

47 OBOJIIOLUS COBPEMEHHOTO YEJIOBEKA
Yenoseueckue pacsl. [IpakTuueckas

48 pabota «3ydeHne SKOIOrHIeCKIX 0.5
aJanTanui 4eJI0BEKa)

49 MexaucuuniauHapHble METOIbI

AQHTPOIIOJIOTUU




50 3apoKICHUE U Pa3BUTUE IKOJIOTHH 1
Mertoas! skosoruu. JlaboparopHas paboTa

51 «M3y4eHre METOIOB KOJIOTHIECKUX 1 0.5
HCCIIEIOBAHUID)

57 3HaueHNE SKOJOTUIECKUX 3HAHUHN IS 1
YyelioBeKa

53 Okonoruyeckue GaKTopsl 1
Abuotnyeckue paktopsl. CBET Kak

54 sKoJornueckuii pakrop. JlaboparopHas 1 0.5
pabota «BblIsiBI€HHE IPUCTIOCOOICHHIHA '
OpPTaHU3MOB K BIIUSIHUIO CBETA)
Aobuotndeckue daktopsl. Temmneparypa
KaK AKOJOTHYECKUU (paKTop.

55 JlaGopatopHas pabota «BbisiBIeHHe 1 0.5
MPUCTIOCOOJICHHI OPTaHU3MOB K BIHSHHUIO
TEMIEPATYpPbI»
AoluoTtndeckue hakTopsl. BiaxxHOCTh Kak

56 sKoyoruueckuit gpaxtop. JlaboparopHas 1 0.5
paboTta «AHATOMHYECKHE OCOOCHHOCTH '
pacTeHHi U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHusI OpraHU3MOB 1

58 buonorunueckue puTmMbl 1

59 JKuznennbie popMbI OPraHU3MOB 1

60 Buotnueckue hakropsl 1
3HaueHne OMOTUYECKNX B3aUMOIEHCTBUIA

61 TS CYIIIECTBOBAHMS OPTAaHU3MOB B CpEJie 1
oOuTaHus

62 OKOJIOTUYECKUE XapAKTEPUCTUKU 1




MomyJaanuu

OCHOBHBIC TTOKa3aTeIN IMOMMyJIAINN:

63 YUCJIICHHOCTb, IJIOTHOCTbh, BO3pACTHAS U
H0JIOBasi CTPYKTYypa
OcHOBHBIE TIOKA3aTENN MOMYJISIIHHN:

64 PpOXIaeMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTH, MUTPALIUN

65 OKojorudeckas CTpyKTypa MOMyJIsun

66 JlnHamuKa nonyssuu 1 €€ peryssnus

67 KpuBble pocta 4McIeHHOCTH TOMYJISLIHH.
KpuBble BKUBaHUS
DKoJIoruyeckasi HuIa BUja.

68 JlaGopatopHas pabota «IIpucnocobnenus 0.5
CEMSTH PaCTEHUH K PaCCEICHHIO)

69 Bun xak cucrema nomynsuui

70 3aKOHOMEPHOCTH MOBEAEHUS U MUTPALIHIA
YKUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72 DKOcCHCTeMa KaK OTKPBITasi CUCTEMA

7 KpyroBopoT BemiecTB 1 MOTOK YPHEPTHH B
JKOCUCTEME

74 OCHOBHBIE MTOKa3aTeIN YKOCUCTEMBI

75 DKOJOTHYECKHUE MTUPAMUIbI

76 W3meneHust cooO1ecTB — CyKIECCUU

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03ep 1 peK. DKOCUCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbIie 3KOCUCTEMBI. DKOCUCTEMBI




TYH]Ip, JIECOB, CTETIEH, TyCThIHb

79 AHTPONOTr€HHbIE SKOCUCTEMBI

20 Ypboakocucremsl. [IpakTuueckas padbora 0.5
«M3ydenue u onrcanue ypoo3KOCUCTEMBI» ’
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBHI OPraHM3MOB B
JKOCUCTEMAaxX
MexaHu3mbl BO3JEHCTBUS 3arpsi3HEHUN

%) Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJIIIIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

23 buocdepa — obmemnnmanerapHas 060g09Ka
3emin

84 VYuenne B. W. Bepranckoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
ouocdepsl

26 KpyroBopoTsl BelecTB 1
OMOreOXMMHYECKHUE ITUKIIBI

%7 3oHanbHOCTH OHOchepbl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroitunBocTh 6Guochepsl

89 DKOJIOTUYECKUE KPU3HUCHI U UX IPUYNHBI

90 Bo3zaeiicTBue yenoBeka Ha Ouochepy

91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
paCTUTENBHBIN U )KUBOTHBIN MUP

92 OxpaHa npupobl

93 OcHOBHBIE IPUHIUIIBI YCTONYUBOIO




Pa3BUTHS YEJIOBEUYECTBA U MPUPOIBI

PanmonansHOE MpUpOI0NIONIB30BaHNE U

94 COXpaHeHHEe OMOJIOTHYECKOTO 1
pazHooOpa3us 3eMiau

95 Q§06meHHe 1o Teme «MUKPOIBOIIOIUS U 1
e€ pe3ynbTaThi»

96 O6006menue mo Teme «MaKpOodIBOIIOIUS U )
e€ pe3ynbTaTh»

97 O6o06menue no reme «lIporcxoxaenue u 1
pa3BHUTHE KU3HU HA 3eMIIe)»

08 O606menue o Teme «IIpoucxoxaenue )
YeJI0BEKa — aHTPOIIOTCHE3)

99 O06o061IeHne o Teme «IKOJOTUsl — HayKa O 1
B3aMMOOTHOIICHHIX OPTaHH3MOBY

100 O6006menue o Teme «OpraHu3Mbl U cpea )
0OuTaHH»

101 06061ueHIEe 110 TeMe «DKOJIOTHS BUIOB U 1
TOTTYJISIITHE»

102 O6006menue mo Teme «buocdepa — )
rio0abHas SKOCUCTEMA)

OBILIEE KOJIMYECTBO HACOB I1O 102 75

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

* buonorus, 10 xnacc/ [laceunnk B.B., Kamenckwuit A.A., Pyomios A.M. u apyrue;
nox penakuueit [laceunuka B.B., AkninonepHoe obiectBo «M31aTenbcTBo
«IIpocsemenue»

* buonorus. buonorndeckue cuctems u mpomeccsl, 10 kmace/ Tepemos A.B.,
[TerpocoBa P.A., O01iecTBO ¢ orpaHuYeHHON 0TBETCTBEHHOCTHIO « MOL]
MHEMO3HWHA»

* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., PyouioB A.M. u
npyrue; nmoj peaakuuent [laceunuka B.B., AknimonepHoe o0111ecTBO
«3narensctBO «IIpocBemienue»

* buonorus. buonorndeckue cuctemsl u mipomeccsl, 11 kmace/ Tepemos A.B.,
[TerpocoBa P.A., O01iecTBO ¢ orpaHUuYeHHON O0TBETCTBEHHOCTHIO « MOIL]
MHEMO3HHA»

* buonorus. O6mas 6uonorus, 11 knace/ 3axapos B.b., MamonTor C.I'., Conun
H.W., 3axapora E.T.; nox penakmnueii 3axaposa B.b., O01iecTBo ¢ orpaHudeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenscTBO

«IIpocsemenue»



METOJINYECKHUE MATEPHUAJIbI J1JIS1 YUUTEJIA
[Iporpamma no Guostoruu st 00111e00pa30BaTENbHBIX MIKOJ ( COOPHUK

buonorus.Padoune nporpammel.[Ipeamernas nuaust yaeOHUKOB "JIuHUS KU3HH
10-11xmaccer: yueObHOe mocooue aJist 0011e00pa3zoBaTeIbHBIX
opranuzanui. Yriayonennsiii ypoBeHnb/ B.B.Ilaceunuk ,I".I'TlIBeroB,

T.M.Edbumona. M-: IIpocBsienue

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
1.http://school-collection.edu.ru/
2.http://nrc.edu.ru/est/r4/index.htm1
3. http://nsc.1september.ru

4 https://www.google.com

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


http://school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.htm1
http://nsc.1september.ru/
http://www.google.com/

AN A A

IMPUJIOKEHHUE

MATEPUAJIBHO-TEXHUYECKOE OCHAIIEHUE
IHEHTPA «TOUYUKA POCTA»

Muxkpockon uugpposoi

Ha0op nocyabl 1 npuHAAJIEKHOCTEH (MUKPOJIadopaTopus).
udposas sadbopaTopus 1l MIKOJIbHUKOB

HoyTt0yk Rikor

M®Y (npunrep, ckanep, konup) Pantum m6800fdw
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