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MOSICHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ydebHomy mnpenmery "buonorus" (manee - Ouonorusi) Ha
YpPOBHE cpeqHero odiero odpa3zoBaHus pazpadoTaHa Ha ocHOBe denepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpaszoBanuu B Poccuiickoit ®exneparuny,
OI'OC COO, Konuenuumu mnpenonaBaHusi ydyeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (henepanbHON paboueit mporpaMMbl BOCIIUTAHMUS.

VYueOnsii npeamer «buonorus» yriayOnéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJSICTCS OJITHUM U3 KOMIIOHEHTOB MpeAMETHOU obsactu «EcTecTBeHHO-
HayuyHele npeameTh». CormacHo mnonoxeHusmM OI'OC COO npodunbHbie
y4eOHbIE MPEIMEThI, U3ydYaeMble Ha YriyOJIEHHOM YpPOBHE, SIBISIIOTCS CIIOCOOOM
muddepeHnpani  oOy4eHUsT Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUS WU
MPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIUM, CpPEIHUM
001IMM, CpeaHUM NMPo(eCcCHOHATBLHBIM U BBICIIMM 00pa3zoBaHueM. B To ke Bpems
KOKIbIA M3 JITUX YUYE€OHBIX MPEIAMETOB JOJKEH OBbITh OpPHEHTUPOBAH Ha
MPUOPUTETHOE peIlIeHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M PAa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopueHTalMeld OO0ydYarolUXCcsi W CTUMYJIUPOBaAHUEM
MHTEpeca K KOHKPETHOM OOJacTH HAy4YHOTO 3HAHMUsS, CBSI3AHHOTO C OUOJIOTHEH,
MEJIUIIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HJIH BOEHHBIM JEJIOM.

[Iporpamma mo yueOHOMy mnpenmery "buonorua" maér mpeacrtaBieHHe o
enu U 3aj]adax u3ydeHus ydyeOHoro mpeamera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeisieT o0si3aTeNbHOe (MHBapUAHTHOE) MIPEAMETHOE COAEPKaHUE, Ero
CTPYKTYpHpOBaHUE MO paslielaM U TeMaM, paclpelesieHHe I0 Kiaccam,
PEKOMEHAYET MOCJIEeNOBATEIbHOCTh H3YyUYEHHUS Y4EOHOro Marepualia ¢ y4E€ToM
MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBA3EH, JOTMKM Y4YeOHOTO IMpolecca,
BO3PACTHBIX OCOOE€HHOCTeN oOywaromuxcs. B mporpamme mno Ouosoruu
peanu3oBaH MNPUHIUIT TPEEMCTBEHHOCTH C H3y4YEHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHusi, Onarojaps 4YeMmMy  I[POCMATpPUBAETCS
HalpaBJICHHOCTh HAa  MOCIENYIONIee  pa3BUTUE  OWOJOTUYECKUX  3HAHUM,
OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
AKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUM O 370pOBOM oOpasze KW3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHONIIEHUS K OKpyXaroliei mnpupoaHoit cpene. B
nporpaMMe Mo OMOJIOTUM TaKXke IMOKa3aHbl BO3MOXHOCTH Y4YEOHOTO MpeaMera
«buonorusi» B peanuzanuu TpeboBanuiit DPI'OC COO k mMIaHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M TPEAMETHBIM pe3ysibTaTaM OOy4YeHUs U B
(GopMUpPOBAaHUM OCHOBHBIX BHJOB Yy4€OHO-IO3HABATEIbHOU JEATEIbHOCTU
oOyyYarommxcsi MO0 OCBOCHUIO COJIEpKaHUA OUOJOTMYECKOTO O00pa3oBaHMs Ha
YPOBHE CpPEeAHEr0 0011Ier0o 00pa3oBaHUs.

VYuebnsbiil npeaMer «buosorus» Ha YpoOBHE CpeAHEro oOiero oopa3zoBaHMs
3aBepmiaeT Ouosiornyeckoe oOpa3oBaHME B IIKOJE M OPUEHTHUPOBAH Ha



pacuiupeHrue U yriayOJieHHe 3HaHUi 00y4aroluxcs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJISIPHON U KJIETOYHOM OMOoJOoruu, 3MOpUOTIOTUM W OHOJOTHHM Pa3BUTHA,
TE€HETUKH, CEJIEKIINH, OMOTEXHOJIOTHUHU, SBOJTIOIIMOHHOTO YUEHUS U HKOJIOTHUH.

N3yuenne yuebHoOro mpeamera «buonorus» Ha yriayOJIEeHHOM YpOBHE
OpPUEHTUPOBAHO HA MOATOTOBKY OOYYarOIIUXCS K MOCIEAYIOIIEMY MOJTYyUYESHUIO
Ouosiornyeckoro  oOpa3oBaHHMs B  By3aX U OpraHU3alUsAX  CPEIHErO
npodeccuoHanbHOr0 00pa3zoBanusi. OCHOBY €ro COJIEpKaHUS COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUW, TOJYYEHHBIX MpH HU3YYEHUH  OOyYaroIHUMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/iesIoB OMOJIOTUM HAa YPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHUA TOJMy4YarOT pa3ButHe. Tak,
pacuiupeHbl U yriayOJieHbl OMOJIOTUYECKHE 3HAHUS O PACTEHUSIX, *KUBOTHBIX,
rpubax, OaKTepHusAX, OpraHU3Me 4YeIOBEKa, OOIUX 3aKOHOMEPHOCTAX JKH3HH,
JIOTIOJIHUTENIBHO BKIIFOUEHBI OMOIOTHUYECKUE CBEICHUS TPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPhle MOXKHO MCIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BeIOOpa mpodeccur. Bo3MoOKHA Tak)Ke HHTETrparus OHOJOTHYECKHX 3HAHHH C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, MOJYYEHHBIMU OOYYAIOIIUMHUCS MPU H3YYCHUU
(buzuky, XumMuu, reorpaduu U MaTEMaTUKH.

Crpyktypa mporpamMmbl 1o ydeOHOMYy mpeamery "buonorusa" oTpaxkaet
CUCTEMHO-YPOBHEBBIA M DBOJIIOIMOHHBIA TMOJAXOJbl K HU3YYEHUIO OHOJIOTHUHU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJISl JKUBBIX
CHUCTEM PA3HOI'0 YPOBHS OPTraHU3aINH, YBOIIONN OPTraHMYECKOr0 MUpa Ha 3emiie,
COXpaHEHHMS OWOJIOTMYECKOTO pa3HooOpasus TtuiaHeTel. Tak, B 10 Kiacce
M3Y4YalOTCsS OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OMOJIOTUH, SMOPHOJIOTUU U
OMOJIOTUU DPa3BUTHUS, TEHETUKU U CEJIEKIMH, OMOTEXHOJIOTUU U CHUHTETUYECKOU
OMOJIOTUH, AKTYalM3UPYIOTCA 3HaHMUS oOOydaromuxcs 1Mo OOTaHHWKE, 300J0THH,
anaromuu, (Quznonorun uenoBeka. B 11 kiacce wu3ydaroTcss 3BOJIIOLNUOHHOE
y4eHUE, OCHOBBI KOJIOTUHU U y4eHHue o Ouocdepe.

VYuebuniit  npenMer  «buonorus»  Hpu3BaH  O0ECIEUUTh  OCBOCHHE
o0yyYaromuMucs OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UACH, IPUHIIUIIOB U MPABUIL,
JeXKalUuX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPa, 3HAHUH O
CTPOCHUHU, MHOTr0O0pa3uu U OCOOEHHOCTSX KJIETKH, OpraHu3Ma, MOMyJIsINH,
OMOIIeH03a, SKOCUCTEMBI, O BBIJIAIOIINXCS HAYUYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTUH, MPUKIAAHBIX aClleKTaX OMOJIOTHYeCKUX 3HaHUM. J{is
pa3BUTUS U TOJJACpPKaHUS HHTepeca oOydarommuxcs K OHOJOTHM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOT0 MaTepuala B COACPKAHUU MPOTPAMMBI
1Mo OMOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAHOBJICHUS M Pa3BUTHUS
TOM WM MHOW oOsacTh OWOJNOrMM, BKIJIAJOM OTEUECTBEHHBIX U 3apyO€’KHBIX
YYEHBIX B PEILICHHE BAXKHEUIIIUX OMOJIOTHYECKUX U IKOJOTHYECKUX MPOOIIEM.



Lenps n3yuenus yuyebHoro npeamera «bruonorus» Ha yriryOJI€HHOM YpOBHE —
oBlaZicHue OOy4YaloIMMHUCSA 3HAHUSMH O  CTPYKTYpPHO-(DYHKIIMOHAIBbHOU
OpraHu3allid KUBBIX CHCTEM pa3HOTO paHra MW TMpUOOpPEeTEeHHUE YMEHUM
UCIIOJIB30BaTh 3TU 3HAHUS B (DOPMHUPOBAHUU HHTEpeca K OMpenesI€HHOU objacTu
npodeCCUOHAIBHONW JIeATEeNIbHOCTH, CBSI3aHHOW ¢ OuONOrHMe, Wiau K BBIOODPY
y4eOHOTr0 3aBeJeHUS JIJIsl TPOJAOIKEHUS OUOJIOTUUECKOTO 00pa30oBaHuUs.

JlocTmkeHue 1end u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUNBAETCS PEHIEHUEM CIIEIYIOIIUX 3a0a4:

OCBOEHHE OOYYaIOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MpaBUJIaX, COCTABIISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOCHHUHM, MHOT000pa3UM M OCOOEHHOCTSAX OHOJOTHMYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJISIKs, B, OMOreo1eH03, Ouocdepa); 0 BhIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHUH;

O3HAKOMJICHUE OOYyYaloIUXCsl C METOJAaMHU IO3HAHUS KUBOW TMPUPOIBI:
UCCIEIOBATEIbCKUMHU ~ METOJIaMH  OMOJIOTMYECKUX HayK (MOJIEKYJISpHOU U
KJIIETOYHON OuOJIOTMH, SMOPUOJOTMA U OWOJIOTMH Pa3BUTHUSA, TE€HETUKU W
CeJEeKINMY, OWOTEXHOJOTMH U CHUHTETHUYECKON OWMOJOTHM, MaJIeOHTOJOTHH,
AKOJIOTHM);  METOJJaMH  CAaMOCTOSITEILHOTO  NPOBEACHUA  OMOJOTHYECKUX
uccienoBaHuii B yabopaTopuu M B mpupone (HaOdIoleHHe, W3MEpEHHeE,
AKCIEPUMEHT, MOJIETUPOBAHUE);

OBJaJicHUE OOYYaIOIIUMUCA YMEHHUSIMU: CaMOCTOSITEIbHO  HAXOJIUTh,
aHaJTU3UPOBaTh M KCIOJIb30BaTh OMOJOTHYECKYH0 HH(OpPMAIHIO; MOJIb30BAThCS
OMOJIOTUYECKOM TEPMHUHOJIOTHEN W CHUMBOJIUKOH; YCTaHABIUBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M COLUHUAIBHO-3KOHOMHUYECKUMH U  HKOJOTHUUECKUMHU
npoOJieMaMu 4YeJIOBEYECTBA; OIEHUBATh MOCJEACTBUS CBOEH NESITEIHHOCTH IO
OTHOIIIEHUIO K OKpY’Karolled NpUpPOTHON cpene, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXXAlOIIUX  JI0JIe; OOOCHOBBIBaTH U COOMIOJATH  MEPHI
npodUIaKTUKU UH(PEKIIMOHHBIX 3a00J€BaHUM, MpaBuia MOBEJACHUS B MPUPOJAE U
obOecrieueHus OE30MaCHOCTH COOCTBEHHOM >KU3HENEATEIIBHOCTH B UPE3BBIUANHBIX
CUTyallMsX MPUPOJHOTO M TEXHOTEHHOTO  XapakTepa, XapaKTepu3oBaTh
COBPEMEHHbIE HAYYHBIE OTKPBITHUS B 00JIACTH OMOJIOTHUH;

pa3BuUTHE y OOyYaIOMKUXCS UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEMN
B TMpoOllecCCe 3HAKOMCTBA C BBIJAIOIMIMMUCA OTKPBITUSIMU U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHMOJIOTHH, pellaeMbIMH €10 MpoOJIeMaMH, METOJ0JIOTHUEH
OMOJIOrMYECKOTO UCCIIEIOBAHUS, MIPOBEICHUS AKCIEPUMEHTATBbHBIX
UCCIIEIOBAaHUM, peleHnus] OMOJOTUYECKUX 3aJ1ad, MOACIUPOBAHUS OMOIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y O0YYArOUIMXCSl IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJIE B
IIEJIOM ¥ K OTJIETHHBIM €€ 00BheKTaM | SBICHUSM; ()OPMHPOBAHUE DKOJIOTHUCCKOM,
TCHETHYECKOW TPaMOTHOCTH, OOMIEH KyJIbTypbl TOBEICHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHne  OOYYaIOIIMMUCA  KOMIIETEHTHOCTM B pPallMOHAIIBHOM
MPUPOJIOTNIONB30BaHUU (COOIIOCHUE MpaBWJI TOBEACHUS B MPUPOJAE, OXPaHbI
BHJIOB, PKOCHUCTEM, OMOC(hephl), COXpaHEHHUH COOCTBEHHOTO 3JI0POBbS U 370POBBS
OKpYyXXarolmux Jojaed (coOmromeHuss Mep NOpouiIakTUKU — 3a00JIeBaHUU,
oOecrnieueHue OE30MACHOCTH JKU3HENEATEIIbHOCTH B YpPE3BBIYAMHBIX CHUTYyaIUsIX
NPUPOJHOTO U  TEXHOTEHHOTO XapakTepa) HAa OCHOBE  HCIOJIb30BaHUS
OMONOTUYECKUX 3HAHUA U YMEHUH B TOBCETHEBHOM KU3HU;

CO3JJaHU€  YCIOBHM  JUIi  OCO3HAaHHOTO  BbIOOpa  OOYYaIOIIMMUCS
VHJIMBUIY AJIbHOMN oOpa3zoBaTenbHON TPAaeKTOPUH, CroCcoOCTBYIOIIEH
nocieAymneMy npodecCHoHaAILHOMY CaMOOIPEAEICHUI0, B COOTBETCTBHHU C
WHIUBUTY ATbHBIMA WHTEPECAaMH U TIOTPEOHOCTSIMH PETHOHA.

OO011ee ynciao 4yacoB, OTBEICHHBIX HA U3y4YeHHE OMOJIOTMU Ha yriyOJeHHOM
YpPOBHE CpeaHero odiiero odOpazoBanus, coctapisetr 204 yaca: B 10 knacce — 102
yaca (3 gaca B Hefento), B 11 kmacce — 102 gaca (3 gaca B Heemio).

OT6op opraHu3zanMoOHHBIX (OPM, METOJOB U CPEACTB OOy4eHHUS OUOJIOTUU
OCYILIECTBIISIETCA C Y4ETOM CIEUU(PUKU €ro COACPKAHUS M HAIMPABICHHOCTH Ha
MPOJOKEHNE OMOJOTHYECKOro OoOpa3oBaHUS B  OpraHU3alUsAX CPEIHEro
po(dEeCCHOHAIBHOTO U BBICIIET0 00pa30BaHUSI.

O0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUU OMOJIOTUH HA YIIIYyOJIEHHOM YPOBHE
ABJISIETCA TPOBEJACHUE JTA0OPATOPHBIX M MpakTH4eckux paboT. Takxke yuactue
OOyJaroIMXcs B BBIMTOJTHEHUU TPOSKTHBIX M YUCOHO-UCCIIENOBATEILCKUX PabdoT,
TeMaTUKa KOTOPBIX OMNpPENENseTCs y4YUTEJIeM Ha OCHOBE  HMMEIOIIHNXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBUH.



COAEPKXAHUE OBYUEHUA
10 KVIACC

Copnepxxanue mporpamMmsbl, BBIAEICHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY
rocyJapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemeHHas OUOJOTHSI — KOMIUJIEKCHasi Hayka. KpaTkasi uCTOpusi pa3BUTHUA
Ouosiornu.  buonornueckue HaykKd W H3yYaeMble ~HUMHU  MPOOJIEMBL.
OyHIaMEHTAIbHbIE, NPUKIAJAHBIE W TOUCKOBBIE HAY4YHBIE WCCICAOBAHUS B
OunoJsioruu.

3HayeHue OHOJIOTHH B (DOPMUPOBAHUHN COBPEMEHHOU €CTECTBEHHO-HAyYHOU
kapTuHbl mupa. IIpodeccuun, cBs3aHHbIE ¢ OHOJOTHEH. 3Ha4YeHHWE OMOJIOTUM B
MPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA: MEIULHNHE, CEIbCKOM XO3SIMCTBE,
MPOMBILIJIEHHOCTH, OXPAHE MTPUPOBI.

JdeMoHcTpanuu

[Toptpetsl: Apucrotens, Teobpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. I'apgeii, I'. Mennens, B. . Bepuanckuii, 1. I1. [TaBnos, . . MeununkoB, H.
. BaBunos, H. B. Tumodeer-Pecorckutii, /. Yorcon, ®@. Kpuk, /I. K. benses.

Tabnuipel u cxembl: «CBsi3b OMONOTMU C JIPYTMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U MX U3Y4YeHHUE

JKuBble cucCTeMbl Kak NpeaAMeT u3ydeHus Ouosioruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCTb,
CIOXXHOCTh U YIOPSAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOM, DKOCUCTEMHBIN
(buoreonieHoTHueckuii), OmocdepHsiii. IIporecchl, NPOUCXOAAIMINE B KUBBIX
cucremax. OCHOBHBIE NpHU3HAKK KUBOro. JKu3Hb Kak (opMa CylIecTBOBaHUS
Marepuu. Hayku, n3ydaromme x1uBble€ CUCTEMbI HA PA3HBIX YPOBHSAX OpraHU3alvH.

N3ydenne xuBbiX cucteM. Meroasl Ouosnornyeckoil Hayku. HaOmronenue,
W3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. llonarue o 3aBucCUMON u
He3aBUCUMOUN TmiepemeHHOW. IlnmanupoBanue »skcnepumenta. [locraHoBka w
npoBepka rumnore3. HyneBas runote3a. [lonsartre BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bopoc B Ouonornueckux AaHHbIX. OIllEHKAa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpUuMHBI WCKaXX€HUsT PeE3yJIbTATOB JKcrepuMmeHrta. llonsarue
CTaTHCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmuiet 1 cxeMbl: «OCHOBHBIE TpPU3HAKU KU3HW», «buonorundeckue
cucrembl», «CBONCTBAa XKHUBOM MATEPUMW», «YPOBHU OpPraHU3ALUUHU >KUBOU
npupoae», «CTpOEHUE KUBOTHOM KIETKW», «TKaHW MKHUBOTHBIX», «CUCTEMBI
OpraHOB YEJIOBEYECKOTO opraHuzMmay, «buoreorneHo3», «buocdepa», «MeToas
W3y4YE€HUS )KUBOU MPUPOJIBD».

O6GopynoBanue:  nabopaTopHoe  oOOpyIOBaHME Uil MPOBEICHUS
HaOJII0/IEHHH, U3MEPEHH, SKCIIEPUMEHTOB.

IIpakTuyeckass pabdora «lcnonp30BaHWE pPA3IUYHBIX METOJIOB IIPH
W3YyYE€HUHU KUBBIX CUCTEM.

Tema 3. buosiorust KjieTKku

Knerka — cTpykTypHO-QYHKIMOHaNbHAS eIuHMIA >KuBoro. Kcropus
OTKpbITUsA KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. ILIBaHH,
M. Ilneiaen, P. BupxoB). OCHOBHBIE TMOJIO)KEHUS COBPEMEHHOM KIETOYHOM
TEOpHUH.

Metoasl  MOJIGKYJISIPHOM W KIETOYHOM  OMOJIOTMH:  MHUKPOCKOMMS,
xpomarorpadusi, 31eKTpodope3, METOJl MEUYEHBIX aToMOB, auddepeHranIbHoe
HeHTpUuyrupoBanure, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @uKrcuposarnHvix
K1emox. DIEeKTpOoHHass MUKpockonus. Kougokanvnas muxkpockonusi. BumanvHoe
(npudsicuznenHoe) uzyueHue Kiemokx.

JdeMoHcTpanuu

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

Tabnuiel u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHUA METOAOB MUKPOCKOTIUI.

OOGopynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOIpENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnueckass padora «/I3yyeHue METOJOB KJIETOYHOU OuoIOTUH
(xpomarorpadus, osnexrpodopes, auddepeHmaTbHOe IEHTPUDYrupoBaHUE,
[TIIP)».

Tema 4. Xumuueckasi opranu3anus KJICTKH

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boma m e€ pomp Kak pacTBOpPHUTENs, peareHra, y4acTue B CTPYKTYPHUPOBAHHUH
KJIETKH, TEIUIOpErysiquu. MuHepanbHble BEUIECTBA KJIETKU, MX OMOJIOrHYecKas
poJib. POJIb KATHOHOB M AaHWOHOB B KJIETKE.

Opranuyeckue BelIeCTBA KIETKA. DbHONOrMYEcKHEe MOIuMeEphl. benku.
AMMHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OesnkoBoil MoJieKyJbl. [lepBuunas
CTpyKTypa Oeika, NenTHAHAs CBsI3b. BTopuuHas, TpeTWdyHas, 4YeTBEpTUYHAs



cTpykTypbl. Jlenarypamus. CsoiictBa OenkoB. Kraccudukamus  Oenkos.
buonorunueckue GpyHkunu 6enxkoB. /Ipuonol.

YraeBoabl. MoHOCaxapuapl, AMCAXapUIbl, OJIUTOCAXAPUIbI U MOJIMCAXaPUIbI.
OO6mmit 1maH cTpoeHuss U (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue pyHKIHUH YriIeBOIOB.

Jlunuael. ['uapodunbHO-rUapOPOOHBIE CBOMCTBA. Kitaccudukanus TUIua0B.
Tpurnuuepunsl, ¢dochoaunuabl, BOCKH, CcTepouabl. buonornueckue GyHKIUU
nunuoB. OO1IMe cBOMCTBa OMOIOTHYECKUX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, MOJYITPOHULIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxkneotunpl. [lpunnun kommiementapHoctu. [lpaBuno Yapradda. Crpykrypa
JHK — nBoitnas cnupans. Mecrtonaxoxaenue u ouonorunueckue Qynkuuu JHK.
Bunel PHK. ®yuxuuu PHK B kitetke.

Crpoenue monekyssl AT®. Makpoapruueckue cBa3u B Mojekyie ATO.
buonornueckue Pynkunn ATD. BoccTaHOBIEHHbIE TEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [lpyeue mykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoowvl eenomuxu, mpancKpunmoMuky, RPOMeoMUKU.

CrpyktypHas Ouojorus: OMOXMMHYECKUE U OMo(pU3NYECKUEe UCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJeKyl. Mooeruposanue
CMpPYKmMypwl U QYHKYUuti 6UOMONeKy1 U ux Komniekcos. Komnviomepnwiii ouzaun u
opeanuyecKull CUHme3s OUOMOJIEKYL U UX HENPUPOOHBIX AHATO208.

JdeMoHcTpanuu

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

Huarpammel:  «PacnpeneneHue XUMHUYECKHX HJIEMEHTOB B  HEKHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuier u cxeMmbl: «llepuoguueckass TabMuIIa XUMUYECKUX DIIEMEHTOBY,
«CtpoeHue MoOJIeKyJbl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHHE MOJIEKYI
yrieBoaoBy», «CTpoeHre MOJIeKyad JHUNUAoBy», «HyKIenHOBbIE KHCIOTBHIY,
«Ctpoenue monekyiasl ATO».

O6opynoBanue: XUuMHYECKas MocyAa U 000pyA0BAHHUE.

JlaGopaTopHas padora «O0HapyxeHHEe OCIKOB C TOMOIIBI0O KAYECTBEHHBIX
peaKiuii».

JlaGopaTtopnass  paGora  «MccrmemoBaHWe — HYKJIEMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3IMYHBIX OPTaHU3MOB).

Kounrpoabnas padora ««buonornueckue noaumepsl. beaku. AMUHOKUCITOTHBIN
COCTaB OEIKOBY.



Tema 5. CTpoenne u GQyHKIUN KICTKH

Tunbl KIETOK: JyKapuoTHueckas U Mpokapuotuueckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Ctpoenue npokapuoTuueckon kineTku. KiieTounas crenka 6akTepuid u apxeil.
OcoOeHHOCTH CTpoeHUsl TeTepoTpoHOW U aBTOTPO(HONW NPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib MPOKAPUOT B OMOIIEHO3AX.

Crpoenue u (yHKIIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[Ina3matuueckass MemOpana (miazManemma). CTpykTypa IJIa3MaTHYECKOU
MeMmOpanbl. TpaHcHopT BeIIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIN
(muddy3usi, obneruénnas nuddysus), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIN
akTUBHBIM TpaHcnopT). llomynponunaemocts MemOpanbl. PabGora Hatpuii-
KaJMEeBOro Hacoca. DHAOIMTO3: MUHOIMTO3, (aroruro3. DK30muTo3. KierouHnas
cteHka. CTpykTypa ¥ (yHKIIUU KJIETOYHON CTEHKH pacTeHUM, rpuloB.

[Murorutazma. I{utozons. [{utockenet. /JBukeHnue nurToriazMbl. OpraHoubl
kieTku. OIHOMEMOpaHHBbIE OpPraHOUILl KJIETKH: SHJIOIUIa3MaTH4YecKas CeThb
(BIIC), annapatr [Nonbmxu, TU30COMBI, UX CTpoeHHe U GyHKIUU. B3aumocss3b
OJTHOMEMOpPAHHBIX OPraHOUJOB KJIETKH. CTpOeHHE TpaHyJSIPHOTO PETUKYIyMa.
Mexanuzm nanpaenenus oenxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmankuit  (arpaHyisipHbIi)  SHIOIUIA3MATHYECKUM
petukynyM. CekperopHas QyHkuus anmapara ['onbmxu. Moougurkayusa 6enxos 6
annapame [onvoocu. Copmupoexa 6enxos 6 annapame I onvoocu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonu pacturenbHbix KieTok. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKW:  MUTOXOHAPUM,  IJIACTUJIBIL.
IIpoucxoorcoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIMM MUTOXOHIpUU M 1iactun. llepBuunele,
BTOPUYHBIE UM  CJIOKHBIE  IJIACTUIBI  (OTOCHHTE3UPYIOIIUX  DYKApHOT.
XJ10pOIIacThl, XPOMOILIACTHI, JICHKOIJIACTHI BBICIIUX PACTCHUH.

HememOpanubie opranouasl kietku CTpoeHre u PyHKIHH HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKHU. Pubocomsr. lIpomesicymouynvie Gunamenmei.
MukpodunaMeHTbl. Akmunogvie Mmuxkpoguramenmol. MBpIIIEUHbIE  KIETKH.
Axmunogvie KOMNOHeHmbl Hembluleynvlx Kiemok. Muxkporpyoouku. KreTounsiii
uentp. CTpoeHue ¢ JBWKEHHE JKICYTUKOB W pecHUYEK. MUKpoTpyOOUKH
uurorasmel. Llentpuons. benku, accoyuuposammvie ¢ MuxpopuiameHmamu u
Mukpompyboukamu. Momophsie benku.

Snpo. Obonouka siapa, XpOMaTUH, KapuOIUIa3Ma, SIAPHIIIKH, UX CTPOCHUE U
byukiuu. SnepHbiii  OenkoBbii Matpukc. I[IpocTpaHCTBEHHOE pacmoiOKEHUE
XpoMOcoM B uHTepdazHOM siape. IDyxpomamun u cemepoxpomamun. benku



XpOMaTuHa — THUCTOHBI. /[lunamuxa sdepnou 000104Ku 6 Mmumose. Hoepmuovlil
Mparcnopm.

Knerounsie BxitoueHus. CpaBHUTENbHAS XapPAKTEPUCTHUKA KIETOK 3YKaApUOT
(pacTuTeNbHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu

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

Tabmuiel U cxembl: «CTpoeHHE SYKApUOTUYECKOM KIETKW», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHe  pacTUTENbHOM  KIeTKm», «CTpoeHue
MHUTOXOHAPUMNY, «Anpo», « CTpoeHrE NPOKAPUOTUUECKOU KIETKI.

OOGopynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOIpENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOTpenapaTsl 0aKTepHaIbHBIX KIETOK.

JlaGopaTopnasi pabGora «/3yueHue CTpPOEHHS KIETOK Pa3IUYHBIX
OPTraHUu3MOB).

IIpakTnueckas padora «/3yueHue cBOMCTB KIETOYHON MEMOpaHBD.

JlaGoparopHass padora «lccienoBaHue mia3Molin3a MU JIETUIA3MOJIN3a B
PACTUTENBHBIX KIIETKAX).

IIpakTuyeckass padora  «/3ydyeHue  JBMKEHHS  LUTOILIa3Mbl B
PACTUTENBHBIX KIIETKAX).

KonTpoJsbHas padora «CTpoeHUE KIETKN

Tema 6. O0OMeH BellecTB U NPpeBpPalleHUE JHEPIUH B KJIETKe

AcCUMUTISALNS U TUCCUMIWISIIIUS — JIB€ CTOPOHBI MeTabonu3ma. Tunbsl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TETEpOTPOGHBIA. YYacTHe KHCIOpoJa B OOMEHHBIX
mporeccax. JHepreTuueckoe obOecnedeHue kieTku: mnpeBpanieHue ATD B
oOMeHHBbIX Tmporeccax. DepMEHTaTUBHBIA XapakTep peakuuid KIETOYHOTO
Metabonuzma. DepMmeHTh, UX CTPOCHUE, CBOMCTBA M MEXAHU3M JIEUCTBUA.
Kodepmentsl. OTinnunst pepMeHTOB OT HEOPraHUYECKUX KaTaiu3aTopoB. bemku-
aKTUBATOPhl U OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peaKkiui OT pa3IM4HbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHWYECKHX BEIIECTB B KieTke. DoTocuHTE3.
AHoKcucenHbIl U OKcuceHHbll Gomocunmes y odaxmepui. Ceemocoouparoujue
nuSMeHmvl U NUSMeHmbl PeakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B mpolecce
¢dorocunTeza. CetoBas u TeMHOBasi Gaszbl. Pomoovixanue, Cs., Cs.. u CAM-munwvi
gdomocunmesa. IIpogyKTUBHOCTh (oTOCHHTE3a. BnusiHue pa3nuuHbiXx (aKTOpOB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHHE (HOTOCHHTE3A.

XEMOCHUHTES. Pa3noobpazue OPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUUIUpyIOlMe OaKTepuu, Keae300aKTepuH, CepoOaKTepHUH, BOJIOPOJHbBIC
OakTepuu. 3HaUYCHUE XEMOCHHTE3A.



AHad’poOHble opraHu3Mbl. Bunabl Opoxkenus. [IponykTel OposkeHUss U HUX
UCIIOJB30BaHUE YETOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyaUTENH OO0JIE3HEN.

AspobOHbBIE OpTaHU3MBlI. DTanel DHEPTETUYECKOTO oOMeHa.
[ToaroroButenbHbIN 3TaN. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIIOKO3bI.

buonoruueckoe okucieHue, Uiu KJIETOYHOE JAbixaHue. Pojib MUTOXOHApPHUIL B
npoiieccax ouosiorndeckoro okucieHus. [ukmuyeckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanmne. Duepeus memoOparHozo epaduenma npomonos. Cunmes
ATD: paboma npomonnou AT®-cunmaser. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BelecTB mepe1 aHadPOoOHBIM. DPHEKTUBHOCTH IHEPTETUUECKOT0 OOMEHa.

JdeMoHcTpanuu

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabaunupl U cxembl: «DOTOCUHTE3Y», « DHEpPreTHIecKuii oOMen», «brnocunTes
oenkay, «CtpoeHue hepMeHTay, « XeMOCHHTERY.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOPYJIOBAHHUE [JIsi MPUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass padora  «lM3ydyeHue  KAaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlaGopaTtopnass padora «/3yueHue (QepMEHTATUBHOTO PpACIICTUICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnass padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlaGopaTopHasi pabora «CpaBHEHHE MIPOIIECCOB OPOKEHUS U JBIXAHUS.

KonTpoabhas padora «CpaBHEHHUE MTPOIIECCOB OPOKEHUS M ABIXAHUS.
KonTtpoabHas pa6ora «OOMEH BEIIECTB M DHEPTHUN.

Tema 7. HaciienctBeHHass uHGOpMAalUs U peajin3anus eé B KIeTKe

Peakuun mMarpuunoro cuHtesa. [[pyHOMI KOMIUIEMEHTaAPHOCTH B PEAKLHAX
MaTpuyHOro cuHTe3a. Peanuzanus HacneacTBeHHOW mHbopmanuu. ['eHeTnueckuii
KOJ, ero cBoWcTBa. Tpanckpunuusa — MarpuuHblii cuHTte3 PHK. IIpumHmmmner
TPAHCKPUMNIWNA: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsuusa u e€ stanbl. Yuactue TpancnopTHeix PHK B Ouocunrtese Oenka.
VYcnoBus Ouocuntesa Oenka. KoaupoBanue amunHokuciaor. Ponb pubGocom B
OnocuHTe3e Oernka.

Coepemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApPUOT U DYKAPHUOT. Perymnsius akTUBHOCTHM T€HOB Yy NPOKapuoT. I mmoresa



onepona (®. XKako6, XK. Mano). MonekynsapHvie Mexanuzmvl IKCNPECCUu 2eHO8 y
aykapuom. Ponb xpomamuna 8 pe2ynsayuu pabomsl 2enog. Perynsuus oOMEHHBIX
MPOLIECCOB B KJeTKe. KiieTouHsbIi roMeocTas.

Bupycol — HekseTouHble (OPMBI KU3HU U O0IUTaTHBIE MMapa3uThl. CTpoeHHe
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpancKkpunyus, pegepmasd, unmezpasd.

Bupycnble 3a001eBanus 4enoBeka, XKMBOTHbIX, pactenuit. CITN, COVID-
19, conmanbHble U METULIIMHCKUE MPOOIEMBI.

Buoungopmamuka: unmeepayus u ananuz dorvuiux maccueos («bigdatay)
CMPYKMYPHbIX OUoI02UYecKux oanHvlx. Hanomexnonoeuu 6 buonocuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Kosnbiios, /1. 1. UBaHOBCKHIA.

Tabnuiel u cxembl: «buocunre3 Oenkay, «l'eHeTHUYECKUM KOI», «BUpych»,
«bakTepuodarm.

IpakTuyeckast padora «Co3gaHrue MOJEIN BUPYCA.

KonTtpoabnas pa6ora «OOMEH BEIIECTB B DHEPTHUN.

Tema 8. 7ZKu3HeHHbI HUKJ KJICTKHU

Knerounsrii 1uki, ero mnepuoiasl W perymsiusa. WuHtepdaza u  MHTO3.
OcobeHHOCTH TpolleccoB, MpoTekawmux B uHTepdasze. [loaroroBka KiaeTKH K
nenenuto.  Ilpecuntetrmdyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUU U
MOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) IEPUOIbl MHTEP(DA3bI.

Marpuunsiii cuate3 JHK — permukanms. [Ipunnunsr permmkanuu JTHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUINAPAIIIECIBbHOCTD.
Mexanusm perukannu JTHK. Xpomocomsl. Ctpoenne xpomocoMm. Tenomepsl u

TeloMepa3za. XPOMOCOMHBIM HA0Op KIETKHM — KapuOTHI. JIUIUIOMIHBIM U
rarjiOuIHBIA  HAOOpPBI XpoMOcOM. ['omonoruuHble Xpomocombl. [losoBbie
XPOMOCOMEBI.

Henenne knetkn — MUTO3. CTaguM MHUTO3a U MPOUCXOAAIIME B HUX

nporecchl. Tunbl MuTo3a. KapnokwHes u 1uTokHHE3. buollorndeckoe 3HaueHHE
MHTO3a.

Perynsammsi MUTOTHYECKOTO IMKIA KIETKH. [Iporpammupyemasi KieTodHas
rudesb — anomnTo3.

Knerounoe smpo, XpoMocombl, (DyHKIIMOHANbHAsS TEHOMUKA. Mexanusmol
nponugepayuu, ouggepenyuposku, cmapenus u eubenru Kiemok. «l{ugposas
KemKkay — Ououngopmamuyeckue Mooeiu QyHKYUOHUpPOBaAHUs KIemKU.

JdeMoHcTpanuu



Tabauupl 1 cxembl: «OKW3HEHHBIM ITMKI KIETKW», «Mutos»n, «CTpoeHue
xpomocom», «Pemmukanus JITHK».

O06opynoBaHue: CBETOBOM MUKPOCKOIN, MUKponpenaparsl: « MUTO3 B KJIETKaX
KOPEIIIKA JTyKa.

JlaGopaTropnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax».

JlaGopaTopHnasi paGora «HaGntoieHre MUTO3a B KJIeTKaX KOHYMKA KOpEIKa
nTyKa (Ha TOTOBBIX MUKpOTMpenaparax)y.

KonTpoJsbHas padora «/leneHue KIeTkm.

Tema 9. Ctpoenne u GpyHKIIMH OPraHU3MOB

buonornueckoe paszHooOpaszue OPraHu3MOB. OIHOKJIETOYHEIE,
KOJIOHHAJIbHbIEC, MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH ~ CTPOEHUS U KUBHEACATEIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTepumu, apxew, OJHOKJIETOYHbICE TPUOBI, OJHOKJIETOUYHbIC
BOJIOPOCIH, APYTHe NPOTUCTHI. KOJIOHUAIBHBIE OPTAHU3MBI.

B3auMocBsa3p yacTeld MHOTOKJIETOYHOTO OpraHusma. TkKaHu, OpraHel M
cucTteMbl opranoB. OpraHu3M Kak €IMHOE 1enoe. ['omeocTas.

Txkanum pacteHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelIbHAas,
MOKPOBHAsI, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpOEHUS,
(yHKIIUN 1 pacnoyioKeHHs TKaHEel B OpraHax pacTeHU.

TkaHM KUBOTHBIX U YEJIOBEKA. THIBI KUBOTHBIX TKAaHEU: 3MUTEIHAIbHAS,
COeIMHUTEIbHAsI, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (QYHKUIUNA U
PacMoJIOKEHUSI TKAHEW B OpraHax KMUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W TE€HEpPATUBHBIE OpraHbl pacteHuid. OpraHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U YeNOBeKa. OYHKIIMHA OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuit. CKeaeTbl OJHOKJIETOYHBIX H
MHOTOKJIETOUYHBIX XWUBOTHBIX. HapyHblii U BHYTpeHHUU ckeneT. CTpoeHue u
THUIBI COEAUHEHUST KOCTEM.

JIBrokeHne  OpraHu3MoB.  J[BHJKEHHWE  OJHOKJIETOYHBIX  OPraHW3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOUHBIX PACTCHUM:
TPONU3Mbl M HACTHUH. JIBM)KEHHWE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblieyHasi cucrema. Pediiekc. CkeneTHbIE MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlormomieHne BOABI, YIJIEKMCIOrO Ta3a H
MHHEPAJIbHBIX BEHIECTB pacTeHUsIMU. lIuTanue >kMBOTHBIX. BHyTpumonoctHoe u
BHYTPUKIIETOUYHOE nuuieBapeHue. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTAENBI
MUIIEBAPUTENBHOTO TpakTa. [IumeBapurenvHbie kene3bl. [lumneBapurenbHas
CHCTEMA YEJIOBEKA.



Jlpixanue opranu3moB. Jlpixanue pacreHuil. Jlpixanue >kuBOTHbIX. luddy3us
ra3oB 4epe3 NOBEPXHOCTh KieTkH. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
’KabepHoe u nérouHoe apixanue. /[prxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIOLIMOHHOE  YCIIO)KHEHUE CTPOEHUS JETKUX ITO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHas cuUCTEeMa 4YeNOBeKa. MeXaHU3M BEHTWISIUUMU JETKUX Yy MTHI] U
MJIeKOTUTaromuX. Perynsius npixanus. J{pixareabHble 00bEMBI.

TpaHcnopT BeLIECTB Yy OpPraHU3MOB. TpPaHCHOPTHBIE CHCTEMBI PACTEHUM.
TpaHcnopT BemiecTB y JKHUBOTHBIX. KpoBeHOCHass cucremMa M €€ OpraHbl.
KpoBeHocHass cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE coOCyabl M KpoBb. Kpyru kpoBooOpailieHHs. DBOIIOLMOHHbBIC
YCJIOKHEHUSI CTPOSHHUSI KPOBEHOCHOW CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepla v €€ perysiums.

Brinenenne y opranusmoB. Beinenenue y pacteHuil. Beigenenue y
KUBOTHBIX. CokparutenbHble Bakyonu. Opranbel BeiaeneHus. OunbTpanus,
CeKpelusi U 00paTHOE BCACHIBAHME KAK MEXaHU3Mbl Pa0OThl OPTAHOB BBIJCICHUS.
CBs3b MOJIOCTH TeJNa C KPOBEHOCHOW U BBIJCIUTEIIBHON cUCTeMaMu. Briienenue y
MMO3BOHOYHBIX XMBOTHBIX M uenoBeka. [louku. Ctpoenune u (yHKIIMOHUPOBAHUE
Hedpona. OOpa3oBaHHE MOYH y YEIIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OakTepuii M LHUCTHI MNPOCTEHUIIUX. 3alUTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3aIUThI. DUTOHIUBI.

3amura y MHOTOKIJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX HOPOU3BOJHBIE.
3amura opranusMa oT Ooje3Heil. MIMmyHHas cuctema yenoBeka. KiileTouHblil U
ryMOpajibHbIH UMMYHHUTET. BpoxIEHHBIM W TPUOOPETEHHBIM creruduuecKuii
UMMYHUTET. Teopusi KIOHaIbHO-celeKTUBHOro ummyHnurera (I1. Opaux, ©. M.
bepuer, C. Tonerasa). BocianiutenbHbie OTBETHI OPraHU3MOB. Posib BpOXKIAEHHOTO
MMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PaznpaxxumocTte ®  peryiasuMss |y  OpranusmoB. Pazmpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3gpaxuMocTh ©  perymamus y
pacteHuid. POCTOBBIE BEMIECTBA U UX 3HAUEHHUE.

HepBnasi cucrema u pedraekTopHas peryisiius y XUBOTHbIX. HepBHas
CUCTEMA U €€ OTAENbl. JBOJIOIUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CUCTEMBI
y KMBOTHBIX. OTHENbl TOJOBHOIO MO3Ta IMO3BOHOYHBIX KUBOTHBIX. Pedrekc u
pednexkTopHas ayra. be3ycioBHbIE U YCIIOBHbBIE PE(DIICKCHI.

['ymopanbHast peryyisinusa U SHIOKPUHHAS CHCTEMA >KMBOTHBIX M YEJIOBEKA.
JKenespl HHIOKPUHHOW CHCTEMBI M HMX TOPMOHBI. JleHCTBME TOPMOHOB.
B3aumocBsi3p HEpBHOM U HSHAOKPUHHON cucteM. [unoranamo-runoduzapHas
CUCTEMA.

JdeMoHcTpanuu



[Toprper: U. I1. I1aBnos.

Tabmuipelr u cxeMbl: «OIHOKJIETOUHBIE BOAOPOCIHN», «MHOTOKIETOYHBIE
Bojopocnn», «bakrtepum», «lIpocrermme», «OpraHbl LBETKOBBIX pPAaCTEHHIN»,
«CucTteMbl OpPraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pactenuit», «KopnHeBbie cuctembl», «CTpoeHUE CTEOISN»,
«CTpoeHHe JITUCTOBOM IUIACTHHKWY», «TKaHM KUBOTHBIX», «CKEJIET YeIOBEKay,
«ITnmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpIxarenbHas

CHCTEMa, «HepBHast  cucrtemay, «Koxay, «MpIllIeYHAsT ~ CHCTEMay,
«BpigenurensHas cucteMay, «HAOKpUHHAS cucteMay, «CTpOE€HHE MBIIIIBDY,
«Ammynurer»,  «Kumeunonosoctueie», «CxeMa  TNUTAaHUA  PACTEHHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMUBOTHBIX», «CTpOEHHE THUIPBI»,
«Crpoenne nnaHapumn», «BHyTpeHHee cTpoeHue O0XKIAEBOro 4epBs», «HepBHad
cucreMa poeio», «HepBHas cucrema narymkm», «HepBHas  cuctema
npecmeikaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MJIEKOTTUTaOMKXy», «HepBHas cucrtema yenoBekay, «Pedriekcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaThl OJIHOKIETOYHBIX
OpPraHu3MOB, MHKpOIpENnapaTbl TKAHEW, PAKOBHHBI MOJUIFOCKOB, KOJUICKIUH
HAaCEKOMBIX, UIJIOKOXXHUX, UBbIE JK3EMIUISIpbl KOMHATHBIX pacTEHUi, repbapuu
pacTeHUld pas3HbIX OTHAEJIOB, BJIAXHbIC MpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJIJIEKIIMM O€CHO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YeJOBeKa,
o0opynoBaHue JUisl AEMOHCTPAIMU MOYBEHHOT'O ¥ BO3/IYIITHOTO MUTAHUS PACTECHUH,
pacuierieHus Kpaxmaia u 0eJIKoB Mo IecTBUEeM (GEepMEHTOB, 000pYI0BaHHE IS
JEMOHCTPALUH ONBITOB MO M3MEPECHUIO KU3HEHHOU EMKOCTH JETKHX, MEXaHU3Ma
JbIXaTEIbHBIX JBUKEHHUM, MOJEIN TOJIOBHOTO MO3Tra Pa3JIMYHBIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3yueHue TkaHEeN paCTEHUI.

JlaGoparTopHasi pabora «/3yueHrue TKaHEe KUBOTHBIX).

JlaGoparTopHasi pabora «/3ydueHrne OpraHoB [IBETKOBOTO PACTEHUS».

Kontposabnas padora «CtpoeHue u QyHKIIMU OPraHU3MOBY.

Tema 10. Pa3dMHo:KeHHe ¥ pa3BUTHE OPraHU3MOB

dopMbl pa3MHOKEHHS OPTaHU3MOB: Oecrosioe (BKJIIOYas BEreTaTHBHOE) U
nmojoBoe. Buuabl  0ecrnojioro  pa3MHOXKEHUS: TOYKOBAHHE, CHOPYJISALUS,
(hparmMeHTaIys, KJIIOHUPOBAHHE.

[TonoBoe pa3zmuoxxkeHue. [losoBble KIIETKH, WM rametrsl. Meio3. Craauu
Mmeito3a. [loBenenne xpomocom B Meiose. Kpoccunrosep. brosiornueckuii CMbICH
Meio3a M IOJIOBOTO Iporecca. Meio3 W e€ro MeCTO B JKM3HCHHOM IHUKJIC
OpTraHU3MOB.



[IpenzapoasimeBoe pazsurue. I'amerorenes y :KMBOTHBIX. [10JIOBBIE KeEIIE3BI.
OO6pa3oBanue U pa3BUTUE MOJOBBIX KiIeTOK. CriepmaroreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OnnonoTBOpeHre U SMOpPUOHAIBLHOE pa3BUTHUE KUBOTHBIX. (CHnocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHE3). OMOPHOJIOTUs — HayKa
0 Pa3BUTHHU OPTaHU3MOB. Mopghocenesz — 00Ha U3 21ABHBIX NPOOIIEM IMOPUOTIOCULL.
Konyenyus mopgocenos u moodenu mopgoeeneza. Craauum >MOpHOTreHe3a
KUBOTHBIX (HAa mpumepe Jnarymku). JpoOnenwe. Tumbl  apoOneHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobnenue. brnacmyna, munwi
onacmyn. OCOOEHHOCTH NAPOOJICHUST MIEKOMUTAIONMIUX. 3apOJBIIIEBhIE JIUCTKU
(ractpynsuus). 3aKkiiaika OpraHoB M TKaHEH U3 3apO/bIIIEBbIX JTUCTKOB. B3auMHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHANIbHAS WHIYKIIUS).
3akiagka IUlaHA CTPOCHUS JKUBOTHOTO KAaK  PE3yJbTaT HMEPAPXUUYECKUX
B3aMMOJICUCTBUN TeHOB. BiusHue Ha SMOpPHUOHANIBHOE Pa3BUTHUE PATUYHBIX
(haKTOPOB OKPYKAIOIIECH Cpebl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHBIM mepuox. [lpsmoe u
HempsMmoe pa3Buthe. Pa3Butue ¢ metaMopdo3oM Yy O€CO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeckoe 3HAYEHHE MPSMOr0 W HEMPSIMOIo
pPa3BUTHUS, UX PACHpPOCTpaHEHUE B MPUpOAE. THUIBI pocTa KUBOTHBIX. DaKTOPHI
pEryJIAIU POCTa KUBOTHBIX U yenoBeka. CTaauu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U 4enioBeka. [lepuoasl oHToreHesa uenoBeka. CtapeHue u CMepTh Kak
OMOJIOrMYECKHE MPOLIECCHI.

PasMHoxeHue u paszButue pacreHuil. ['amerodutr u cnopodut. Meiio3 B
KU3HEHHOM IMkie pacteHu. OOpa3zoBaHue CIop B IIpollecce Meio3a.
l'ametorene3 y pacrenuid. OIJIOAOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BOWHOE OIJIOAOTBOPEHHE y IIBETKOBBLIX pacteHuil. OOpazoBaHue u
pa3BUTHE CEMEHU.

MexaHU3MBbI pEeTyIsIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuupl U cxembl: «BeretaTuBHOE pa3sMHOXEHHE», «THIBI Oecroaoro
pa3sMHOXeHus», «Pa3zMHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOXeHHE SBIIICHBIY,
«Pa3mHOXkeHue runapbb», «Meios», «XpomocoMbl», «l'amerorenes», «CTpoeHue
SAUIEKJIETKH U crepMmarto3ousia», «OCHOBHBIE CTaguu OHToreHe3ay, «lIpsmoe u
HempsMoe pa3Butue», «Pa3Butue wmaiickoro xyka», «Pa3Butue capanum,
«Pa3Butue nsarymku», «JlBoHHOE OIUIOAOTBOPEHHE Y I[BETKOBBIX PACTEHUID,
«CTpoeHue ceMsiH OJHOJIOJIBHBIX U JIBYJIOJBHBIX pacTeHUW», « KU3HEHHBIA ITUKII



MOPCKOM  KamycTbD», <«OKWM3HEHHBIM LHMKIT  MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, MHKpOMIpenapaTrhl SHIEKICTOK Hu
CIIEpMaTO30UI0B, MOAENb « LUK pa3BUTHS JATYIIKH.

JlaGopaTopHasi padora «/3ydueHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEnapaTax».

IIpakTuyeckast padora «BplsiBIeHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHass pabora «CTpoeHHE OpPraHoB Pa3MHOKEHUS BBICHINUX
pacTEHUI.

KonTpoJsbHas padora « PazmHoxeHne»

Tema 11. I'eHeTMka — Hayka 0 HACJIEACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETHKM Kak Haykh. Pabotsr I
Menpgens, I'. ne @pusa, T. Moprana. Poinp 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. KonpitoBa, H. . BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, FO0. A. ®unumnuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBI. [ 'OMOJIOTMYHBIE XPOMOCOMBI,
aJUICTIbHBIE TEHbI, aJbTCPHATHUBHBIC TPHU3HAKU, JTOMWHAHTHBIM W PEIECCUBHBIN
MpU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, THOPHUIBI, TEHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METOJIBI ~ TEHETHUKH:  THOPUIOJIOTUYECKUM,  IHMTOJIOTHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne @puz, T. Mopran, H. K. Konsuos, H. .
BaBunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuid.

Tabaunpl U cXxembl: «MeToIbl TeHETUKNY, «CXeMBbI CKPEIITUBAHUS).

JlaGopaTopnass padora «JIlpo3oduma Kak OOBEKT TE€HETHUYECKHX
HCCIIeJOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

MonoruOpunnoe ckpemmuBanue. IlepBeiit 3akoH MeHagens — 3aKoH
eIMHO00pa3us THOPHUIOB MepBOTO MoKoJeHus. [IpaBmiio nomunupoBanus. Bropoi
3aKOH MeHjenss — 3aKOH paclICIUICHUs] MPU3HAKOB. [[UTONOrMYEecKre OCHOBBI
MOHOTHOPHIHOTO CKpeluBaHus. [ umoTe3a 4YuCTOThl raMeT.

Amnanusupytoiiee ckpemnBanue. [[poMexXyTOUHBbIN XapakTep HACIEAOBaHUS.
Pacmienienre npu3HakoB MPU HEMOJIHOM JTOMUHUPOBAHUH.



Jurnbpunnoe ckpemuBanue. Tpetuil 3akoH MeHienst — 3aKOH HE3aBUCHUMOTO
HACJEI0BaHUS  NPU3HAKOB. [uTonornueckue OCHOBBI ~ JTUTUOPUAHOTO
CKpPEIIMBAHUA.

CuerieHHOe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJIEOBAHUE TE€HOB, HApPYLICHUE CLEIUICHUS MEXAYy TIeHaMH. XPOMOCOMHas
TEOpPUs HACIIEICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIN MEXaHU3M ONPEAEIEHUs M0JIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIA M TE€TEPOTraMEeTHBIM MOJ. | eHeTnueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HacnenoBanue npru3HakoB, CLEIIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucreMa. [lneoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI ayienu3M. B3anMoneicTBUE HEaUIENbHBIX T'€HOB.
Kommementapuocts. Onucras. [lonumepust.

['eHeTnueckuii KOHTPOJIb PA3BUTUA PACTEHUM, XKMBOTHBIX M YEJIOBEKA, a
Takke (U3NOIOTUYECKUX TIPOILIECCOB, MOBEACHHUS W KOTHUTHUBHBIX (DYHKIIHIL.
['eHeTHyeckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IUH
— Tapa3uT» U «XO35UH — MHUKpOOMOM». ['€HeTHYecKHhe acmeKThbl KOHTPOJSI U
M3MEHEHHUs HaCIeACTBEHHOU NH(POPMAIIUU B TOKOJICHUSX KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

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

Tabnuier u cxemsl: «llepBbiit U BTOpOil 3aKoHB Mennens», « Tpetuil 3akoH
Mengaens», «AHaIU3UpPYIOILIEEe CKpeluBaHue», «HemomHoe moMuHUpOBaHUEY,
«ClerieHHOe HacleOBaHUE TMPU3HAKOB Yy Jpo30duibly, «l'eHeThka moJiay,
«Kapuotun uenoseka», «Kapuotun napozoduisl»y, «Kapuotun nTuisn,
«MHOXECTBEHHBIN aJICIN3M», « B3anMOI€ICTBHUE T'C€HOB.

OOGopynoBanue: MoJenb JJisl JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOrO TIOKOJIEHUST M pacHICIUVICHUs NPU3HAKOB, MOJENb s
JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO HACIENOBAHUS IPU3HAKOB, MOJIEIb JJIA
JEMOHCTPAlK CLEIMJICHHOTO HACIEIOBAHUSA MPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «/po3odunay.

IIpakTnueckass padora «M3yueHune pe3ynabTaTOB MOHOTHOPHUIHOTO
CKpEILUBaHUA Y APO30(PUITBD.

IIpakTnueckass  pabGora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPUIHOTO
CKpEILUBaHUA Y APO30(PUITBD.

KonTpoJsbHast padora «PenieHne reHeTHYeCKuX 3a1a4»

KOHTpOJILHaSI paﬁoTa «PenreHue reHeTHYECKUX 33249



Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTuna u cpeabl npu  dopmupoBaHuu (eHoTumna.
N3meHunBOCTh NpU3HAaKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buisl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIEICTBCHHAS.

Moaudukannonnass u3MeHYuBOCTb. Ponb cpeasl B popMupoBanuu
Moau(pUKaIMOHHOW u3MeHYuBOocTU. Hopma peakiuu mpusHaka. BapuannoHHbBIN
pan u BapuanmonHass kpuBas (B. Woranncen). CpoiicTBa MoauduKaiiMOHHOM
W3MEHYUBOCTH.

I'eHoTHIMYECKast N3MEHUYNBOCTh. CBOKMCTBA T€EHOTUIIMYECKON N3MEHYUBOCTH.
Buapl reHOTUTIMYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTallMOHHAs.

KomOuHaTuBHass M3MEHYMBOCTh. Meio03 M MOJIOBOM MpoIecc — OCHOBa
KOMOMHATUBHOU U3MEHUUBOCTHU. POJIb KOMOMHATHUBHON M3MEHYMBOCTH B CO3/JaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax OJTHOrO BUA.

MyTanmoHHasT W3MEHYMBOCTh. BHIbBl MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUHPOBAaHHbIE MyTaluH. SepHbIE U
HUTOIUIa3MaTuYeckne myTtauuu. CoMaTHYeCKHEe W IMOJIOBblE MyTauuu. [IprunHbI
BO3HUKHOBEHHS MyTanuid. MyTareHpl W WX BJIUSAHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO TMpolecca. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacnenctBeHHo m3menunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUUBOCTh U
HACJIEICTBEHHOCTb.

Onuzcenemuxa u 9NUSEHOMUKA, pOJb dNUSEHemUYyecKux @Gaxkmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranncen, H. . BaBunos.

Tabmuupl u  cxembl: «Buuabl u3MEHYHBOCTHY», «MoaudukamoHHas
W3MEHYUBOCTbHY, «KombOuHatuBHas W3MEHYUBOCTbHY, «Mernosy,
«OnnonorBopenuey, «l'eHeTndeckue 3a00jieBaHUs YeToBeKay, « Buabl MyTamuii».

OGopynoBaHue: >XUBbIe U TepOapHbIE AK3EMIUISIPhl KOMHATHBIX PaCTEHH,
pucyHk# (poTtorpadun) > KUBOTHBIX C Pa3IMYHBIMU BUIAMU U3MEHYUBOCTHU.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HW3MEHUYMBOCTU. [locTpoeHue BapuUallMOHHOTO psiga U
BAPUALIUOHHOUN KPUBOW».

IIpakTnueckas padora «Myrtamuu y J1po3odusibl  (HA TOTOBBIX
MUKpOIpenaparax).

Tema 14. I'eneTnka 4eJsioBeka

Kapuorun uyenoseka. MexayHapoaHas MporpamMma HCCIEIOBaHHS T€HOMaA
4yejaoBeka. MeTonbpl  M3y4eHMsT T€HETHMKH  YeJIOBEKAa: TIEeHEaJlOTHYEeCKHM,
OJIN3HEIIOBBIN, HATOTCHETUYECKHU, MOMYJIALIMOHHO-CTaTUCTUYECKU,



MOJIEKYJISIPHO-T€HETUYECKU. CoBpeMeHnHoOe ONpEACICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1I[P-ananu3a. HacneacTBeHHbIe 3a00JieBaHUS YellOBEeKa. [ €HHbIE U XPOMOCOMHBIE
OoJie3HU 4YeloBeKa. boyie3HH ¢ HacleACTBEHHOW MPeapacoioKeHHOCTHIO.
3Ha4YCHUE MEAUIHUHCKOW T€HETHKH B MPENOTBPALLICHUU U JEYEHUH N€HETHYECKUX
3a00neBaHUi 4YeloBeKa. MeauKo-reHeTuueckoe KOHCYJIbTUpoBaHue. CTBOJIOBBIE
KJIEeTKH. [[OHATHE «TE€HETHYEeCKOro rpysa». DTUYECKHE aCIEKThl UCCIECIOBAHUN B
00JIacTU peJaKTUPOBAHUSI FTEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOpbl TMOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(U3MYECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpY»Karolen cpefpl. ['eHeTnueckas
MPEIPACIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSM.

JdeMoHcTpanuu

Tabnuiel u cxembl: «Kapuotun uenoBekay, «MeToJbl U3YUYEHUSI TEHETUKU
4yesnoBekay, «I'eHeTuueckue 3a00JIeBaHUs YeTTOBEKaY.

IpakTuyeckast padbora «CoCTaBICHHUE U aHAIA3 POJOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3sMoB

JloMecTukanusa ¥ CeNeKUuus. 3apOoKICHUE CEJIEKIUU U JTOMECTHUKALIWU.
VYuenne H. WM. BapumoBa o IleHTpax NPOUCXOXKIESHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. Pojib cenekuun B CO3IaHUM COPTOB PACTEHUU M TOPOL
#*uBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TIOMOJIOTMYECKUX PSIIOB B
HacjieacTBeHHoW wu3MeHumBocthd H. WM. BaBunoBa, ero 3HaueHue I
CEJIEKIIMOHHOM pabOTHI.

Metonbl cenekUMOHHOM paboThl. McKyccTBeHHBIM OTOOpP: MacCOBBIM U
VHIMBU1y JIbHBIM. Otanbl  KOMOMHAIMOHHOM CEJICKIUH. HcnbiTanue
MpOU3BOJUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBIO OIIEHKU
(eHoTUIIa MOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMonIsto aHanu3a JJHK.

HcKyccTBEHHBI ~ MyTareHe3 Kak  METOJ|  CEJEKUMOHHOM  paloThl.
PagnanMOHHBIN M XUMUAYECKAN MyTareHe3 Kak UCTOYHHK MYTAlUN y KyJIbTYPHBIX
dbopm opranu3MoB. lcmosib30BaHHE TEHOMHOTO PEAAKTUPOBAHHS U METOJIOB
pekomOunHanTHBIX JJHK 115 mosyyeHnus ucXxoqHoro Marepuana Jjisi CeJIeKInu.

[Tomyuyenne MTOJIUTLIIOUIOB. BuyTtpuBuaosas ruopuaAN3aLIvs.
bnuskopoacTBeHHOE  CcKpeniuBaHue, wWiM  UHOpuauHr.  HepojacTBeHHoe
CKpellluBaHue, Win ayTOpuauur. ['erepo3uc u ero npuuuHbl. Mcnonp3oBaHue
rereposuca B cenekuuu. OtnanénHas rubpuauzanus. [Ipeomgonenue Oecruioaus
MEKBHUJAOBBIX THOPUAOB. JIOCTUKEHUS CEJIEKIIMU PACTEHUN U )KUBOTHBIX. «3enénas
DeBONIOYUL).

CoxpaHeHrE U U3YUYECHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHHN H
UX JUKAX  poauWyed  JUIsl  CO3JaHUsT  HOBBIX  COPTOB U THOpPUIIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. /M3yuenue, coxpamenue u ynpaegieHue



2EHEeMUYECKUMU PecypCcamul CelbCKOXO3AUCMBEHHBIX U NPOMbBICIO8IX HCUBOMHBIX
8 Yensax YAYUueHUs Cyuecmeyiomux u co30anus Ho8blx nopoo, TUHUL U KPOCCOS8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHU,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHOoN0ULL.

JdeMoHcTpanuu

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

Tabnuiel u cxembl: «L{eHTpbI TPOUCXOKIECHUSI U MHOTOOOPa3Hs KYJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSJAOB B HACIEICTBEHHOW HU3MEHUYMBOCTHY,
«Metonpl cenekiuny, «OTnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlaGopaTopHasi padora «l3ydyeHue cOpTOB KYyJIbTYPHBIX PACTEHUNA U MOPOJ
JOMAIIIHUX )KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METONOB CEIEKINU PACTCHUIN.
Kounrpoabnas patdora «I'enetuka. Cenexuus. I3MeHUMBOCTE)

Tema 16. buorexHo0rust ¥ CHHTeTHYECKast OMOJIOT U

OOBEeKThl, HCHOJIb3yeMble B OHWOTEXHOJIOTMU, — KJIETOYHbIE W TKAHEBBIC
KYJIBTYPBI, MHKPOOPTAHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHONOTHS:  XJeOomneueHnue, IMOIYyUYeHHE KHUCIOMOJOYHBIX MPOJIYKTOB,
BUHOJeNe. MukpoOuonornueckud cuHTe3. OOBEKTHl MHUKPOOUOIOTHYECKHUX
texHonorui. [Ipou3BoacTBO O€lika, aMUHOKUCIIOT U BUTAMUHOB.

Co3naHne TEXHONOTHII M MHCTPYMEHTOB LIEJEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJIYYEHHUSI OPTaHU3MOB U X KOMIIOHEHTOB,
COJIep>KallliX HE BCTPEUAIOIINECS B MPUPOAE OMOCUHTETUYECKHUE MTYTH.

Knerounas unxkenepus. MeToapl KynbTypbl KIETOK M TKAaHEW PACTECHUU U
#UBOTHbIX. Kpuobanku. Comaruueckas TruOpuAN3alus ¢W COMAaTHYECKUU
sMOpuorene3. lcnonb3oBaHue Tramiou 0B B CeleKUUU pacteHuil. llonyuenue
MOHOKIOHANbHBIX anmumei. Mcnonb3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUTIOJAOTBOPEHHE. PeKOHCTpyKIuUs
SAMIEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJ TPaHCIUIAHTALIMU SIJIEP KIIETOK.
Texnonoz2uu 0300po6enus, KYJIbMU8UpO8aHUs. U  MUKPOKIOHANIbHO20
DA3MHOJNCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi M TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pekomOuHanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTvKeHUssT UM TNEpPCHEKTUBBI  XPOMOCOMHOM W TEHHOM  HWHXEHEPHH.
DKOJIOTUYECKHUE U AITUUECKUE MPOOIEMbl TCHHOU UHXKEHEPUH.

Menuuunckue ouorexnonoruu. [loctrenomuas nudposas meaunHa. [TI[P-
JIUarHoCTUKa. MeTaOoJIOMHBIA aHaIW3, TEHOIEHTPUYECKUI aHalu3 MIpoTeoMa
YEJIOBEKa ISl OLEHKH COCTOSHHUS €ro 3J0pOBbs. VCIOIB30BaHHE CTBOJOBBIX



KieTok. TaprerHas Tepanusi paka. 3D-OmoumxkeHepus s pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIULMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OMONMpUHTUHra u ckaddonauHra
IUIS pelIeHus 3a/1a4 NepCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BAaKIMH C LEJbI0 OOecrnedyeHus: KOMOWHHPOBAHHOM
3amuThl OT Bo3Oyautener OPBU, ycTaHOBiIEHHE MOJEKYJSIPHBIX MEXaHU3MOB
¢ynkunonupoanusi PHK-cogepkamux BUPYCOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00J1eBaHUS YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuel u cxemsl: «/Mcnonb30BaHrEe MUKPOOPTaHU3MOB B IPOMBIIIIIEHHOM
pou3BoJicTBEY, «Kietounast umxkeHepus», «I eHHast HHXEHEPUs».

JlabopaTtopHast pabora «/3yueHue oObeKTOB OMOTEXHOIOTUNY.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCITBIX IPOAYKTOBY.

JKckypeuss «bUOTEXHONOrMsT — BaKHEWIIas MPOU3BOJUTENbHAS CHUIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOACTBO ).

11 KVIACC

Tema 1. 3apoxkaenne W pa3BUTHE IBOJIOIHOHHBIX MPEACTABJICHUN B
OnoJioruu

OomtonmonHass teopust Y. J[lapBuna. Ilpeanochulkn BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HayuyHas aesTenbHocTh Y. JlapBuHa.

JIBu>ky1ue cuibl 3BoiIoIMy BUAOB 1o Y. J[apBuHy (BbICOKass HHTEHCUBHOCTD
pPa3MHOXXEHUSI OpPraHM3MOB, HACIEJICTBEHHAs W3MEHUYHUBOCTh, Oopnba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuntetnueckot Teopun »3Bomtouuu (CTD). HeltpanpHas
teopusi sBomonu. CoBpeMeHHas SBOJIOIMOHHAA  Ouojorus. 3HaueHHE
ABOJIIOIIMOHHON T€OPUHU B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JdeMoHcTpanuu

[Toptpersr: Apucrorens, K. Jlunnen, K. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosee, Y. lapeun, C. C. UerBepukos, U. 1. lImansraysen, [Jx. Xonaeun, . K.
benses.

Tabmuier u cxembl: «Cucrema xupoil mpuponsl (o K. Jlunuerwo)y,
«Jlectnunia xuBbIX cymecTB (mo Jlamapky)», «Mexanusm QopMupoBaHUs
MPUCIIOCOONIEHNIT y pacTeHud u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nytemectBus Y. Japsunay, «Haxonku Y. lapsunay, «DopMbl 60pbObI
3a cymiectBoBanue», «llopoasl romy6eiy, «MHoroobpasue KyiabTypHBIX (PopMm
KanmycTbl», «[lopoabl TOMalIHUX )KUBOTHBIX», «CxemMa 00pa3oBaHUsl HOBBIX BUJIOB



(mo Y. [apBuny)», «CxemMa COOTHOILICHHS JBUXKYIIMUX CHUJ JBOJIOLU,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUUECKON TEOPUH IBOJIIOIIUNY.

Tema 2. Mukpo3BoIOLNS U €€ Pe3yJIbTAThI

[Momynsinusa Kak 3JeMeHTapHasl equHuIa 3BOMIOUUH. COBpEMEHHBIE METO/IbI
OIICHKM T'E€HETUYECKOTO pPa3HOooOpa3us W CTPYKTypbl nomynsiui. M3meHenue
reHooHJa TOMYJSIUU KAaK 3JIEMEHTApHOE OHBOJIOIMOHHOE SIBJIEHUE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (PAKTOPhl (IBMXKYIIIHE CHJIBI) 3BOMIOUMH. MyTallMOHHBIH
nporiecc. KoMOuHatuBHasT u3MeHUUBOCTh. Jlpelid TreHoB — ciydaiiHble
HEHANpAaBJICHHbIE WM3MEHEHUs 4YacToT ajened B momynanusx. Oddekr
OCHOBAaTeNs. JIggexm oOymuvinounoeo eopaviuika. CHUdMCEHUE 2eHemUyecKo20
paszHoobpaszus: npuuunsvl u cieocmeus. Ilposenenue sghgpexma Opetigpa 2enog 6
oonvuwiux U Mmanvlx  nonyaayusx. Murpauuu.  M3onsuus  momyJisIui:
reorpadudeckas (MpocTpaHCTBEHHAs1), OMoJIorndeckast (penpoayKTUBHAs).

EcrectBennbiit otOOp — HampaBisoomui ($aktop sBoaonUUd. DopMbI
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIHMM, CTAaOWIM3UPYIOLIUNA,  pa3pblBAIOLIUN
(mu3pynTtuBHbiii). [lomoBoit oTOOp. BO3HMKHOBEHHE U 3BOJIIOLHUS COIUATBLHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco6neHHOCT,  OpraHW3MOB KAk  pe3yjabTaT  MHUKPOIBOJIOLMHU.
Bo3nukHOBEeHHE ~ TpUCMOCOOJIEHMM y  Opranu3moB.  Apomopdo3bl U
uauoanantauuu. [Ipumepsl mpuCnocoOieHnit y OpraHu3MoB: MOP(OJIOTHYECKHE,
¢uznonornyeckue,  OMOXUMHYECKHE,  moBeAeHYecKHe.  OTHOCUTEIHLHOCTH
MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xkputepuum u cTpykTypa. BumooOpazoBaHue kak pe3yiabTaT
MUKpO3BOJIIOIMU. M3onsamus — kiaroueBoil Qakrtop BujpooOpazoBanus. Ilytu u
CITIOCOOBI BH1000pa30BaHUS: aJIonaTpUYeCcKoe (reorpaduueckoe),
CUMITATPUUYECKOE (3KOJIOTHYECKOE), «MT'HOBEHHOE» (monMIIIIONAU3AITHS,
rubpuan3zanus). JJmuTeapHOCTh S3BOTIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl OpMUPOBaHUS OMOIOTHYECKOTO Pa3HOOOpasusl.

Ponp osBoMIONMOHHOW OMOJIOTMM B pa3pabOTKe HAyYHBIX METOJOB
coxpaHeHHs: OnopazHooOpa3rsi. MUKPOIBOIIONKUS U KOABOJIOIUS MApa3suTOB M UX
x035€B. MexaHu3mbl (HOPMUPOBAHUS YCTOMYMBOCTU K aHTUOMOTHUKAM M CIIOCOOBI
00pHOBI C HEH.

JdeMoHcTpanuu

[Toptpetsr: C. C. UerBepukos, 3. Malip.

Tabmuupl n cxembl: «MyTanuoHHass HM3MEHUYUMBOCTBY, «llomynsiroHHast
CTPYKTypa BuAa», «Cxema nposBieHUs: 3aKkoHa Xapau—Baitnoepray, «/[Bmxyiue
CUJIBI DBOJIIOIUNY, «DKOJIOTHYECKAsT M3OJALMS MOMYJISIUNA CEeBAaHCKOU (dopenmy,
«l'eorpadmueckasi HM30JS1UA  JUCTBEHHUIbI CHUOUPCKOM U  JIMCTBEHHHUIIBI



naypckoiy, «[lomynsiiiMOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOTO 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUE,
«HpycTpraIbHBIN MenaHu3M», «/KuBble nckonaemsbiey, «II0KpOBUTEIbCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexgaronias OKpacka YKUBOTHBIXY,
«Duznonornueckue anantanuuy, «lIpucHOCOOIEHHOCTh OpPraHU3MOB U €€
OTHOCUTENIBHOCTE», «Kpurepun Buma», «Bunbl-nBoiiHuKn», «CTpyKTypa BUAa B
npupone», «Crnocobsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUJAOB JaHIBIIICH», «DKOJOTMUECKOE BHUA000pa30BaHUE BHUIOB CHHUID,
«ITonumnounsl pacreHuit», «KamyctHo-peneunblii THOPUI.

O6opynoBanue: repOapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepell C MNpUMepaMHu pa3IUYHBIX MNPUCIOCOONEHUM, Yydena NTUIl U 3Bepe
pa3HbIX BHJIOB, Tepbapuu pacTeHuld ONM3KUX BHJAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CTIOCOOAMU.

JlaGopaTtopnasi pabora «BbisiBIeHHE HM3MEHUHUBOCTH Yy OCO0EH OJHOTO
BUJIAY.

JlaGopaTtopnass  pabora  «llpucmocobneHuss  opraHu3sMOB M HUX
OTHOCHUTEJIbHAS 11eIeCO00Pa3HOCThY.

JlaGopaTtopnass paGora «CpaBHeHHUE BHUIOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJIIOLMS U €€ pe3yJibTAThI

Metonbpl H3y4YeHHsS] MaKpo3BOMONUU. [laJleOHTONIOTHYECKHE  METOJbI
m3yuenus: HdBomtouuu. Ilepexomubie ¢GopMbl U (QUIOTEHETUYECKUE  PSIAbI
OpPraHu3MOB.

buoreorpadguueckue metonbl uzydeHus sBontonuu. CpaBHeHue GIOpHI U
(dayHbl MaTepuKOB U OCTpPOBOB. buoreorpaduueckue obOnactu 3emuu. Bumsi-
SHJEMUKHU U PEJIUKTHI.

OMOpUOJIOTUYECKUE U CPABHUTEIBHO-MOP(HOIOTUYECKUE METObl U3YUYEHUS
sBOIONIMH. ['eHeTHueckue MeXaHU3Mbl HBOJIONMM OHTOr€HE3a W TOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTWUYHBIE W  AHAJIOTUYHBIE  OpraHbl.
PynuMentapusie  opraHbl U aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHUE,
OMOXUMHYECKHME M  MaTEeMaTHYeCKWE  METOJbl  U3YYEHHUsS]  DBOJIIOIHUHU.
I'omonoruunsie reHbl. COBpEMEHHBIE METOJIbI MOCTPOCHHS (UIOTCHETUYECKHUX
J€PEBBEB.

XpOMOCOMHBIE MyTallU U 3BOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BONIOUUU. [IpuHyun cmensvl QyHKYU.
HeoGpatumMocTs »Bomtonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
3BOJIFOLIHH.

JdeMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.



Tabnuiel 1 cxembl: «DuiloreHeTUYECKUN P JOMIAIN», «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedanbr»,  «Punnodute»,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HBI 3emiuan», «llpeiid KOHTUHEHTOBY,
«Penmuktel»y, «HawanpHble cTagud SMOPUOHAIBHOTO PA3BUTHSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJNOTMYHBIE OpraHbDy, «PyaUMEHTHI,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0OpHl YEJIOBEKa W IIUMIIaH3e», «lJIaBHbIE
HaIpaBJICHUS HBOTIOLUNY, «OO0IIME 3aKOHOMEPHOCTH ABOITIOLIHI.

OOGopynoBaHue: KOJUJIGKIIMU, TrepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI)KHM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIINU HACEKOMBIX.

Tema 4. [Ipoucxokaenne U pasBuTHE *KU3HHU Ha 3emuie

Hayuynble rumote3bl NOpOUCXOXKACHUS KU3HU Ha 3emue. AOuWoreHes u
nancnepmusi. JloHay4dHbie MpECTAaBICHUS O 3apPOKICHUM KU3HU (KpEAlMOHU3M).
['unores3a MOCTOSIHHOTO CaMO3apOXKIACHUS KU3HU U €€ ONpOBEpKeHNE onbiTaMu D.
Penu, JI. Cmanumannanm, JI. [Tactepa. [IpoucxoxaeHue )KU3HU U aCTPOOMOIOTHS.

OcHOBHBIE ATanbl HEOPraHU4EeCKOU 3BOJIIOLIUU. [Lnanerapuas
(reosoruueckasi) dBOJIONHUS. XHUMHYECKas OdBOJIOIWSI. AOWOTeHHBINM CHHTE3
OpraHuveckux BemecTB n3 Heoprannmdeckux. Omeir C. Mumnepa u I'. IOpwu.
OO6pazoBanue mnoauMmepoB u3 MoHoMmepoB. KoamepBatHas rumoreza A. .
OmnapuHa, runores3a nepBuyHoro OynboHa [[x. XonaeiHa, reHeTHYeCcKas TUIOTe3a
I'. Ménnepa. Pubo3umbl (T. Yek) m runoreza «wmupa PHK» V. TI'mnGepra.
®opmupoBaHue MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

HUcropus 3emmm nm Meronpl €€ wusydyeHus. lckomaemble OpPraHUYECKHE
octaTtku. ['eoxponosioruss u e€ wmeronsl. OTHOcuUTeNlbHasT U aOCOJIOTHAs
reoXpoHoJIorus. ['e0XpoHoIOrnyecKas mKaja: 30Hbl, 3pPbl, IEPUOJIbI, FTOXH.

Havanpnpie 3Tansl opraHuyeckor sBostonuu. [losBieHne U 3BOIOLMSA
MEePBBIX KIJIETOK. DBOJIONUS MeTa0oin3Ma. BO3HUKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OUOIIIEHKN KaK aHAJIOT MEPBBIX Ha 3emMiie COOOIIECTB.
CrpomaTtonutsl. [IpokaprOThl U 3YKapUOTHL.

[Ipoucxoxienre r3yKkapuoT (cuMOUOreHe3). DBOIIOIMOHHOE MPOUCXOXKICHHE
BUPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX IPYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATalbl HBOJIONMHU BBICIIMX pacTeHuil. OCHOBHbIE apoMOpP(O3bI
pactennii. Bpixoxg pacremnit Ha cymy. IlosBieHue CHOpPOBBIX pacTeHUN W
3aBoeBaHHe UMM cymu. CeMmeHHble pacTeHus. [IponMcXOoXkIeHHE NBETKOBBIX
pacTEHUH.

OcCHOBHBIE ATamnbl 3BOJIONUU KUBOTHOrO Mupa. OCHOBHBIE apoMop(o3bI
XKUBOTHBIX. Benpackas ¢ayna. KemOpuiickuil B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. [lepBbie XOpoBbIe KUBOTHBIE. JKU3HD B BOAE. DBOJIIOLHUS MO3BOHOYHBIX.



[Ipoucxoxnenne amuobuii n pentwiuil. [IpoucxoxaeHue MIEKOMUTAIOIUX H
ntui. [lpunnun kmroyeBoro apomopdosza. OcBoeHHe OECO3BOHOYHBIMH U
MMO3BOHOYHBIMH KMBOTHBIMU CYIIU.

Pa3zBuTne xu3HM Ha 3emiie MO 3paM M NEPUOJAM: apXxeu, MPOTEPO30M,
nageo3oM, Me3030M, KkahHo3oi. OOmas XapakTepucThka KiIumaTa U
reoJIOTHYECKUX TMpoueccoB. [losBIeHHE W pacUBET XapaKTEPHBIX OPraHU3MOB.
YrineoOpa3oBaHue: €ro yCJIOBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPaAHHSI — 3KOJIOTHYECKHE KPU3UCHI Mpouuioro. [IpuduHel n
CIENCTBUSL MAaCCOBBIX BbIMHpaHUW. COBPEMEHHBIN SKOJOTUYECKHN KPHU3HC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopazHooOpas3us Ha 3emIie.

CoBpeMmeHHas cuctemMa opraHuueckoro mupa. [lpuHuunsl kinaccupuxkanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUUYECKNE TPYIIIIBI OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Peau, JI. Cnamnanuanu, JI. [Tactep, 1. 1. Meunukos, A. .
Omnapumn, JIx. Xonneitn, I'. Mémnep, C. Muwuiep, I'. FOpu.

Tabmaunpl u cxemsl: «Cxema onbita @. Penny, «Cxema ombita JI. ITacTepa mo
M3YyUYEHUIO CaMOo3apoXaeHus xu3Hm», «Cxema ombita C. Mwumnepa, I'. IOpwn»,
«JTanmpl  HEOPTraHWUYECKOW  ABoOUHMM»,  «l['€oXpoHOJMOrmyeckas  IIKauan,
«HayvanbHble 3Tanbl OpraHUYEecKoOr »BOIONHMNY, «Cxema oOpa3oBaHUsl FYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW NOpUpPOAb», «CTpoeHHE BHUPYyCay,
«Apomopdossl  pactenuit», «Punnoduts», «OIHOKIETOYHBIE BOJOPOCIH,
«MHoroknerounsle Bogopociny, «Mxn», «llamoporHukm», «l'onoceMeHHbIE
pacteHuss», «OpranHbl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTHUS KHUBOTHOIO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmmey, «KuiiedHomnoaocTHbIE,
«IImockue YEPBUY, «YmeHucToHOrue, «PBIOBIY, «3eMHOBOJIHEIEY,
«IIpecmbikaromuecs», «lltunpy, «Mnekonuraromue», «Pa3Butne XKW3HU B
apXxeuckom spey», «Pa3BUTHE KU3HU B IPOTEPO3OMCKOMN 3pey», «Pa3BUTHE KU3HU B
MaJIE030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030MCKON 3pey, «Pa3BUTHE KU3HU B
KalHO30MCKOM 3pe», « COBpEeMEHHAS! CUCTEMA OPraHUYECKOTO MUPAY.

OOGopynoBanue: TepOapuud pacTEHH pPa3IUYHBIX OTIEIOB, KOJUICKIIUU
HACEKOMBIX, BIIAXKHBIE MIPEMNApPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMU
WTJIOKOXKHUX, CKEJEThl T03BOHOYHBIX JKMBOTHBIX, 4Yydela MTHUL W 3BEpeEl,
KOJUICKIIMM OKAaMEHEJOCTEN, TMOJIE3HBIX HMCKOMAEMbIX, MYJISIKHA OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa JaboparopHass padora «MoaenupoBaHuE — OMBITOB
Munnepa—tOpu no u3ydeHuro aOMOTeHHOT0 CUHTE3a OPTraHUYECKUX COSTMHEHU B
MEPBUYHON aTMochepey.

JlaGoparopHasi padora «/3ydyeHue W ONMCAaHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.



IIpakTnueckass padora «M3ydeHne 0COOEHHOCTEN CTPOCHUS PaACTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «M3yueHre ocCOOCHHOCTEW CTPOECHHS MO3BOHOUYHBIX
AKUBOTHBIX).

Tema 5. IIpoucxoxaenue 4yejaoBeKa — AaHTPONOIeHe3

Paznensl 1 3agaum aHTponosoruu. MeToasl aHTPOMOJIOTHH.

CraHOBIIEHHE TPEICTABICHUN O MPOUCXOXKICHUHU YEIOBEKa. PenurmnosnHsie
BO33peHUsA. COBpEMEHHBIE HAYUYHBIE TEOPUHU.

CX0zcTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATHYECKOE MTOJI0KEHNE YEIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA € JKMBOTHBIMU:  CPaBHUTEIIBHO-
Mopdoioruueckue, SMOpHOJIOTHYECKHE, (bU3U0I0r0-OMOXUMHUYECKHUE,
nopeAeHYeckre. OTINYMUS YETOBEKA OT XKUBOTHBIX. [IpAMOXO0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JIBxynue cuiibl ((hakToOphl) aHTPOIIOreHEe3a: OMOJIOTUYECKHUE, COI[UAIbHEIE.
CooTHotnieHrue OMOJIOTHYECKUX U COLIMANIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHoOBHBIE CcTaauu aHTpororeHe3a. PanHue uenoBexkooOpa3Hbie 0OE3bsHBI
(IpPOKOHCYJIbI) U PaHHUE MOHTUJBI — O0IIUE MPEKH YeI0BEKOOOPA3HBIX 00€3bsIH U
ToAed. ABCTPAIIONIUTEKU — JIBYHOTHE MPEIKHU JIroJei. YeloBeK yMenblid, NepBbie
M3TOTOBJIEHUS OPYAUH TpyJa. UenoBek NpsIMOXOASAIIAN WM MEPBBIA BBIXOJ JIOJIEH
3a  mnpenensl  Adpuku. UYenoBek reimenbOeprckuii  —  OOMUMKA  MPeIoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YelnoBeK HeaHAEpTalbCKUM
Kak BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBEK pa3yMHBId COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTUHEHTOB 3a mpeaenamu AQpukH.
[TasnieoreneTrka u nMajeOreHOMMUKA.

DBOJIIOIMSA COBPEMEHHOT0 uenoBeka. EcTecTBeHHBI OTOOp B MOMYJISILIUSIX
yenoBeka. MyTalmoHHbI miporiecc u noiumopdusm. llomynsiimoHHbIE BOJIHBI,
npeiid reHoB, Murparus U «3PGEeKT oCHOBATES» B MOMYJAIUSAX COBPEMEHHOIO
YEJI0BEKA.

Yenoseuyeckue pacel. IloHstne o pace. bonpmme pacel: €BpONEOUIHASA
(eBpa3miickas),  aBCTpajio-HEerpougHas  (dKBaTOopHalbHAs),  MOHTOJOHIHAS
(a3uarcko-amepukaHckas). BpeMs u myTu paccelieHHs 4YeliOBeKa IO IUJIaHETe.
EnunctBOo  yenmoBeweckux  pac. HaydHasd  HECOCTOATENBHOCTh  pacU3Ma.
[Ipucnoco6neHHOCT, YeoBEeKa K pa3HbIM YCIOBUSAM OKPYXKAIOIIEH Cpesbl.
Bmusaue reorpaduueckoit cpeapl u Apeiida TeHOB Ha MOP(QOJIOTHIO |
(hU3MOJIOTHIO YETIOBEKA.

MexaucuuruiiHapiable  MeToabl B (usnueckodt  (OMOIOTHYECKON)
AHTPOIIOJIOTUHU.  DBOJIOLMOHHAS ~ QHTPOINOJOTHS W MAJCOAHTPOMNOJIOTHUS



YEJIOBEUECKHUX MOMYJALUNA. bruoconuanbHble MCCIEAOBAHUS MPUPOIBI YEIIOBEKA.
UccnenoBanue KOABOIIONUN OMOJIOTMYECKOTO U COLIMAIBHOTO B YEIOBEKE.

JdeMoHcTpanuu

[Toprpersr: Y. lapBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabauupl U cxeMbl: « MEeTOIBl aHTPOIIOJIOTUNY, «I 0JTOBHOM MO3T YEIOBEKa,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKeJIeT YelloBeKa W CKEJIeT IIUMIaH3e»,
«PyIMMEHTBI U aTaBU3MbI», «JBUKYIIHE CUJIbI aHTPOIIOTEHE3a», « DBOJIIOLUOHHOE
IpPEBO  4YEJOBEKa», «ABcTpanonuTek», «YenoBek  ymenslit», «YenoBek
NPAMOXOISIINNY, «/eHncoBckuii yenoBek» «Heannepranpusy, « KpoMaHbOHUBD,
«ITpenku yenoBekay, « ITanbl 3BOTIOLNN YETOBEKa», «Pachl 4ETOBEKaY.

OOopynoBaHue: MYJSDKM — OKaMEHENOCTEH, MpEeAMETOB MaTepUalibHOU
KyJIbTyphl TPEIKOB 4YeJloBeKa, penpoaykiuu (potorpadun) KapTuH C
MUQOJIOTUYECKUMU U OHOJIEMCKUMM CIOKE€TaMH TMPOUCXOXKACHUS 4YeIOBEKa,
(doTorpaduu HaAXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YejaoBeKa M uepena IMIMMIIAH3€, MOJENb KUCTH YEIOBEKa M KHUCTH
MIMMIAH3€, MOJEIIN TOPCa MPEIKOB YEIIOBEKA.

JlaGopaTtopnass padora «M3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJI0OBEKA, CBSA3AHHBIX C MPAMOXOKICHUEM.

IIpakTuyeckasi padora «l3ydueHue 3KOJIOTHUECKUX alaNTallldi YeIIOBEKAY.

Tema 6. Jkojiorusi — Hayka 0 B3aHMOOTHOIICHHMSIX OPraHM3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpY Karollei cpeaoi

3apoxaeHre U pa3BUTHE 3Kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynse,
H. A. Cesepuona, O. I'ekkenst, A. Tencin, B. H. CykauéBa. Pa3nensl u 3amaun
3KoJIorud. CBSI3b IKOJIOTUU C IPYTUMH HAyKAMU.

Metonsl skosioruu. lloneBsie HaOmOAEHUS. DKCIMEPUMEHTHI B SKOJOTHM:
NpupoiHble W jJaboparopHbie. MojenupoBaHue B SKOJOTMU. MOHUTOPUHT
OKpY>Karolen Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIH.

3Ha4YCHUE OKOJOTMYECKMX 3HAHWW Uil YEJIOBEKA.  DKOJOTHYECKOE
MHPOBO33PEHNE KAK OCHOBA CBA3€H 4YenoBeuecTBa C Ipuponoil. dopMupoBaHue
JKOJIOTUYECKOM KYJIBTYPbI U 3KOJIOTHYECKOW IPaMOTHOCTH HACEJIEHUS.

JdeMoHcTpanuu

[Toptpetsi: A. I'ymbonear, K. ®@. Pynse, H. A. CeBepuioB, O. ['ekkens, A.
Tencmu, B. H. Cykaués.

Tabmuuel 1 cxeMbl: «Pazgensl sxomorum», «MeToapl 3Koorumy, «Cxema
MOHHUTOPHUHTA OKPYXKAOUIEH CPEIbD».

JlaGopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
WCCIIEIOBAHUIN.

Tema 7. Opranu3mMsl 4 cpeaa OOUTAHUSA



Dkosioruyeckue (pakTopbl U 3aKOHOMEPHOCTU uX neicTBud. Kiaccuduxanus
AKOJIOTHUYECKUX (PAKTOPOB: aOMOTHYECKUE, OMOTHUUECKUE, aHTponoreHHsie. Oomne
3aKOHOMEPHOCTH JIeUCTBUA 3Kojorudeckux (akropos. [IpaBuno munumyma (K.
[npenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

AOuotuueckue (akrtopel. CBeT Kak 3Kojoruueckuit ¢akrtop. [elicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKHUE TPYIMIIbI
pacTeHMl W JKMBOTHBIX [0 OTHOIIEHHIO K cBeTy. CuUrHanbHas pojb CBeTa.
DOoTONEPUOINU3M.

Temmneparypa kak skoyiorudeckuil ¢axrtop. JleiicTBue TemmepaTypbl Ha
opranu3Mbl. [loiikuiIoTepMHBIE U TOMOMOTEpPMHBIE OPraHU3MbI. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonormyeckuit ¢akrtop. Ilpucnocobnenuss pacteHuilt k
MoJiIepKaHui0 BojgHOro Oamanca. Kmaccudukanus pacTeHHM MO OTHOIICHHIO K
BoJie. [Ipucnoco0ienus )KUBOTHBIX K U3MEHEHUIO BOJHOTO pEXUMA.

Cpenbl oOuTaHUsI OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3JYyIIHAas, MOYBEHHAas,
ryOMHHAsT ~ TOJNOYBEHHAsl, BHyTpuopranuaMeHHasi.  DU3MKO-XUMHUYECKHUE
OCOOCHHOCTH cpejl oOuTaHus oOpranu3MoB. [IpucrnocoOiieHuss OpraHu3MOB K
KU3HU B Pa3HBIX Cpeaax.

buonoruueckue putmbl. BHemiHue u BHyTpeHHUE pPUTMBI. CyTOUHBIE U
roguyHbie puUTMbL. [IprcoCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCJIOBUU KU3HU.

Kuznennnie ¢opmbl  opranu3moB. I[lonstue o ku3HeHHOU (dopme.
’Kuznennsie popMbl pacTEHU: 1€PEBhS, KyCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHE
TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THAPOOUOHTHI,
re00MOHTHI, a3p0oOMOHTEI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HM.

buornueckue (bakTophI. Bunsr OMOTHYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIUs, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyalin3M, KOMMEHCaIN3M (KBapTHPAHTCTBO, HaxaeOHn4YecTBO). Hetpoduueckue
B3aUMOJIeHcTBUSL  (Tommueckue, (opuueckue, ¢adbpuyeckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJCUCTBUM JUIsl CYIIECTBOBaHUS OpPraHW3MOB B cpelie
obutanus. [IpuHINN KOHKYPEHTHOT'O UCKITIOUEHHUS.

JdeMoHcTpanuu

Tabnuiel U cxembl: «DKonoruyeckue Qaktope», «CBETOBOM CHEKTPY»,
«IKOJIOTMYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TeIIOKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DuU3MONOTHUECKUE aaanTanuu
KUBOTHBIX», «Cpenpl o0OWTaHUA OpraHu3MoB», «buonorudyeckue pUTMBDY,
«Kuznennole  Qopmbl  pacTeHui», «KuzHeHHble  (DOPMBI  KHUBOTHBIXY,
«JKOoCcHUCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « DKOCUCTEMa XBOMHOrO Jiecay, «llenu



nutanusy, «XuimHudectTBoy», «llapasutusm», «Konkypenuus», «Cumomnosy,
«KommeHncanuzmy.

O6GopynoBanue: repObapuM pacTeHUW U KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSIHUIO Pa3JIMYHBIX SKOJOTMYeCKUX (HakTopoB, TrepOapuu CBETOJIOOUBBIX,
TEHEJIIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUN, CBETOJNIOOUBBLIE, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapUU U KOJUIEKIIMU TEIIOJII0OUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMUUBBIX PACTEHUM, dydena NTUIl U 3Bepei, repdbapun
pacTeHuil, OTHOCAIIUXCA K rurpoduraM, kcepoduram, mezopuraM, KOMHATHBIC
pacTeHUsl JAHHBIX TPYIIN, KOJUIEKIIUUA >KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpejax,
repObapu Y KOJUIEKIIMM PACTEHUH U JKUBOTHBIX, OOJIaalONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBHM KU3HM, TepOapuu u
KOJUIEKIIMM PACTEHUW M KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aHUMOICHUCTBUSIX.

JlaGopaTtopnass paGora «BbiBiIeHHUE MNPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUAIO CBETA».

JlaGopaTopnass paGora «BbiBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTtopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUAOB M MOMYJIALUI

ODKOJOTUYECKUE  XAPAKTEPUCTUKU  MOMYJISLUH. [Momymamusa  kak
Ouosiornyeckasi cucteMa. Pojab HEOAJHOPOJHOCTH Cpelbl, (hu3nueckux 0apbepoB U
0COOEHHOCTEN OMOIOTUM BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyaanuid. OCHOBHBIE TIOKA3aTeNW MOMYJISIUUA: YUCICHHOCTh, IUIOTHOCT,
BO3pacTHAasT M IIOJOBasl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTh, MUTPALIUSL.

DKOJoruYeckass CTpykrypa nomyyisinud. OLeHKa YUCICHHOCTH MOMYJISILUH.
JIlnvHamMyKa TONMyJALUU U €€ PeryJianusa. bHOTHYeCKHil MOTEHIMANT MOIYJISLIHH.
MoaenupoBanre TMHAMUKH TOMyIsiuuu. KpuBble pocTa YMCIEHHOCTH NOMYISLHH.
KpuBbie BbDKUBaHMS. Perynsiius YUCIEHHOCTH MOMYISUUNA: poib (HaKTOpPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTHYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonarue o0 skojorudeckod Huile Buaa. MectooOutanume. MHoromepHas
MoJienb dKosiormueckon Humum JIx.M. XartuynHcoHa. Pa3Mepbl 3KOIOTHMYECKOM
HuM. [loTeHnmanpHas U peanr3oBaHHAs HUIIU.

Bun kak cucrema momynsiumil. Apeansl BUAOB. BUAbl U HUX KU3HECHHBIC
CTpaTeruu. JKOJIOTUUECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTH TIOBEJACHHS W MUrpalMil >KUBOTHBIX. buosornueckue
VWHBA3UU YyKEPOIAHBIX BUJIOB.



JdeMoHcTpanuu

[Toprper: dx. . XaTuynHCOH.

Tabnuiel M cxeMbl: «JDKOJOTUYECKUE XAPAKTEPUCTUKH TOMYJISIIIUN,
«IIpocTpancTBeHHast  CTpyKTypa  mHomyisiuuum», «Bo3pacTHble  NHUpaMuabl
nonyysiun», «CKOpOCTh  3aceleHUs TOBEPXHOCTU 3eMJIM  Pa3IMYHBIMU
opranuzMamMmny, «Mojeinb 3kosiorndecko Hummu [x. M. XaTuyuHconay.

OO6opynoBanue: repOapun pacTEHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopnass pabora  «lIpucnocoOneHus ceMssH pacTeHUU K
pacceneHuIo).

Tema 9. Jkos0rust coo0mECTB. JKOJOrMYECKHE CUCTEMBbI.

CooOmectBa opraHu3MoB. buoneHoz u ero crpykrypa. CBs3u Mexnay
OpraHu3MaM# B OMOIIEHO3E.

OxocucrteMa kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHAIbHBIE
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, pPEIYLIECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u ceru. AOuoTHUECKUE OJIOKHU
skocucteM. [1ouBbI U Wbl B 3kocucTeMax. KpyroBopot BemecTs u MoToK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeauW  dBKOCUCTEeMbl. buomacca u  mOpoayKIHMs.
DKOJIOTUYECKUE TUPAMU/IbI YU CEN, 0MOMAaCChl U SHEPTHUHU.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotiku. Duykmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbIe U
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOTEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobiiectBo. buopaznoobpasue u nmoiaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoHbIE YKOCUCTEMBL. JKOCUCmeMbl 03€p U peK. IKocucmemovl Mopeu u
OKeaHos8. IKocucmemovl MYHODP, 1€CO8, Cmenet, NyChblHb.

AHTpPONIOTEHHBIE HKOCUCTEMBI. ATrposkocucrtema. ArponeHo3. Pazmnuus
MEK]ly aHTPOIIOTEHHBIMU U IPUPOAHBIMU IKOCUCTEMAMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoackas
¢bnopa u ¢ayna. CuHaHTpomuzanus Tropojickoil ¢ayHbel. buomorudeckoe u
X03MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTU (HOPMHUPOBAHUSI OCHOBHBIX B3aUMOJACHCTBUI OPraHU3MOB B
aKocucTtemax. Poab kackaowozo spgexma u 8ud08-30upurkamopos (Kiouesvix
8U008) 6 hyHKyuoHupoganuu s3xocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEKHBIMU SKOCHUCTEMaMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISAINI U SKOCUCTEM
B YCJIOBHUSX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JIEHCTBUH.

Mexanuzmul 8030eticmaust 3aepA3HeHUl  PAa3HbIX Mmunog Ha
CYOOP2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHSX,



OCHOBbl IKOJ102Uu4ecKozo HOpMUpO6aHUus aAHmpoOnoceHHo2co 6030€eLCMaLsL.
Metopgomorus MOHHUTOPHHTA €CCTCCTBCHHBIX U aHTPOIIOI'CHHBIX 9KOCUCTEM.

JdeMoHcTpanuu
[Toptper: A. JIxx. Tencnn.
Tabmuupr u  cxembl:  «CTpykrypa  OuoneHoza»,  «DKocHCTeMa

IITUPOKOJUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jiecay, « DyHKIIMOHAIbHBIC
TPYNIBl OPTAaHU3MOB B 3KocHCTeMe», «KpyroBopoT BemIECTB B 3KOCHCTEME),
«llenn mutanus (MacTOUIIHAS, TETPUTHAS)», « DKOJIOTHIECKAs TUPAMUIA YUCEI,
«OKonoruyeckas mupaMua OMOMacChly, «IKOJIOTHYECKas MUpaMUia dHEPTUNY,
«Ob6pazoBanne 6omoTay, «llepBuunas cykmeccus», «BoccTaHOBIICGHHE Jieca MOCe
nokapa», «JKocucTeMa o3epa», «ATporieHo3», «KpyroBopoT BemIECTB W TMOTOK
DHEPTUU B arporieHosey, «[IpuMepsr ypboskocucTem.

O6opynoBanue: repOapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepeid, repbapu KyJbTypHBIX M TUKOPACTYIINX PACTCHUH, aKBapUyM KaK MOJEIb
SKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanmue ypo03KOCUCTEMBD».

JlabopaTtopnasi padora «l3ydeHue paszHooOpazusi MEIKHAX MMOYBEHHBIX
YICHUCTOHOTHUX B PA3HBIX IKOCHCTEMAX).

IKcKypeusi «IKCKypcHsl B TUIUYHBIN OuoreoineHo3 (B nyOpaBy, Oepe3HsK,
€JIbHUK, HA CYXOJ0JIbHBIM UM TOMMEHHBIN JYT, 03€P0, OOJIOTO).

IKCKYpPCcHsT «IKCKypCHsI B arpodKOoCHCTeMy (Ha TMOJe WM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocgepa — riodanbHast IkocHCTEMA

buocpepa — oOmennanerapHas 000J04Ka 3€MIIM, T/€ CYIIECTBYET WIH
CylllecTBOBaJia *KU3Hb. Pa3BuTue mpeacTaBieHuit o ounocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepraackoro o ouochepe. Obmactu 6uochepsl u e€ coctas. J)Kupoe
BelllecTBO Orocdepsl U ero GyHKINH.

3aKOHOMEpPHOCTHU CyliecTBOBaHUs Ouocdeprl. OcodeHHocTu 6uochepsl Kak
rII00TBHON dKOCUCTEMBI. J[mHaMudeckoe paBHOBecue B ouochepe. KpyroBopoTsr
BEII[ECTB U OMOTEOXMMUYECKHE NUKIBI (YIieposaa, a30oTa). PUTMHYHOCTE SBICHUN
B Onocdepe.

3onanbHOCTh Ouochepnl. [lonstTue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TyH/pa, XBOWHBIC Jieca, CMEIIaHHbBIE U MTUPOKOJIUCTBEHHBIE Jieca, CTETH, CAaBaHHEI,
MyCTBIHU, TPOTTUYECKHUE JIeCa, BRICOKOTOPhs. Kimmmat, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHIIMAIa U
onochepHbIX QPYHKIIUA.

JdeMoHcTpanuu

[Toptpetsl: B. . Bepuanckuii, 3. 31occ.



Tabmuier u cxembl: «['eocdheprsl 3emnn», «KpyroBopoT azora B HNpHUPOIE»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KuCIOpOJa B MPUPOAEH,
«KpyroBopoT Bozbl B mpupojie», «OcHOBHbIE OMOMBI cyminy, «KimuMmaruueckue
nosca 3emnm», «TyHapa», «Taira»y, «Cmemannbii nec», «llIupokonncTBeHHBIN
nec», «Crenby, «CaBanHay, «IlyctoiHsay, « Tponmueckuit necy.

O6opynoBanue: repOapuu pacTEHUM pa3HbIX OMOMOB, KOJIIEKIIMHU KUBOTHBIX.

Tema 11. YestoBek U OKpyxKAOLIAS Cpea

DKOJIOTUYECKHE KPU3UCHI M UX NOpuuuHbl. Bo3nelicTBue denoBeka Ha
ouocdepy. 3arps3HeHre BO3AyIIHOW cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HEHUE
BOJHOM cpeabsl. OxpaHa BOJIHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. 3MeHeHune kiumara.

AHTpPONIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA M KUBOTHBIA mMup. OxpaHa
PaCTUTENLHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPHUPOIHI.
Kpacubie xkuHuru. Oco0o oxpaHsemble mnpupoanbsie Tepputopuu (OOIIT).
Bboranndeckue caibl U 300710THYECKUE TTAPKHU.

OCHOBHbIE TPUHIMUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIIOBEUECTBA U IPUPOJIBI.
PanionanbHOe  TPUPOJONONIB30BAHUE W COXpaHEHHE  OMOJOTHYECKOIo
pasHooOpazus 3emiu. OOIMEe 3aKOHOMEPHOCTH TJIOOATBbHBIX JKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJIEICTBUS.

Pa3BuTrie METOOB MOHUTOPUHTA PpA3BUTHUS OMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemuvle uUcciedo8anus nepexooa K pecypcocbepezaroujei u
KOHKYpeHmOocnocobHol snepeemuke. buonocuueckoe paznoobpazue u buopecypcai.
Hayuonanonvlie ungopmayuonnsvie cucmemsvi, obecneuusarowue O00CMyn K
ungopmayuu no COCMOAHUI OMOENbHbIX 6U008 u 9IKkocucmem. (OcCHOBbI
sKopeaburumayuy 3IKocucmem U cnocobos 0OopvOLI ¢  OUONOBPEIHCOCHUSMU.
Pexoncmpyxyus mopckux u Hazemubix 3IKOCUCEM.

JdeMoHcTpanuu

Tabauupl W cXembl:  «3arps3HeHue  atMocdeprl», «3arps3HeHUe
ruapocdeps», «3arpsizHeHre 1ouBb», «llapHukoBbiil  3ddekT», «Ocobo
OXpaHseMbIe MPUPOHBIE TEPPUTOPUNY, «MOJIeNTH yIPaBIIEMOr0 MUPaY.

O6GopynoBanue: (ororpaduu OXpaHSEMBIX PACTEHUN U KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepannu, KpacHOM KHUTH perMoHa.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyyYalolmuMHUCs MPOrpaMM cpeaHero oOmiero oOpa3oBaHUsA: JIMYHOCTHBIE,
METaINPEIMETHBIE U MPEIMETHEBIE.

B cTpykType TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IPOTpaMMBbl MO OHOJIOTHHU
BBIJICJIEHBI CIEAYIOIINE COCTABIISIOLIME: OCO3HAHHE O0YyYarOUUMUCS POCCUNCKOU
rpaXJaHCKON UAEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNICHUI0, Hanuyue momueayuu K OOydeHUIO  OHOJOTHH,
yeneHanpasiennoe pazsumue BHYTPEHHHX YOEXIEHUN JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUYECKUX TPAAUIUN Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCHb U CHOCOOHOCHb 00YYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
NEATENbHOCTH ILIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TPHUCYIIUMHU CHUCTEME
OMOJIOTMYECKOT0  O0pa3oBaHUs, Haluyue HNpaBoOCO3HAHUS  DKOJIOTMYECKOU
KYJIbTYPbl, CHOCOOHOCMU CMAasums e U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B E€IUHCTBE Y4Ye€OHONH ¥ BOCHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUM C
TPaJIULIMOHHBIMU POCCHMUCKUMH COLUOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMH II€HHOCTSMH, MPUHSATHIMH B OOIIECTBE IpaBUIaMH W HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTHS BHYTPECHHEH TNO3WIMUA JMUYHOCTH, NAaTPUOTH3MA H
YBQXXEHHUS K 3aKOHY M MPaBOMOPSAKY, YEIIOBEKY TPY/Ja U CTAPLIEMY MOKOJIEHUIO,
B3aMMHOTO YBa)XCHUS, OEPEKHOTO OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaAuLIMsIM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickorn ®dexnepanuu, MpUpOSIE H
OKpYXarUen cpee.

JInyHOCTHBIE peE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUIUOHHBIM IIEHHOCTSIM POCCHMCKOro OOIlEeCTBa, paclIMpeHue >KU3HEHHOTO
ONBITA U OMNbITA JIEITEIBHOCTH B MPOILECCE PEa3ali OCHOBHBIX HAIpPaBJIEHUN
BOCHUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3ULIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO 4WI€HAa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA ¥ MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON JAESATEIBHOCTH TMPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEUICHUH YYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3MIIMI0O MO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBaTh B CBOUX JACHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIOJIEH C Pa3HBbIMHU YOCKIECHUSIMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U
COIMATILHBIM MOJOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/ad, YBaXUTEIbHOIO
OTHOIIIEHUS K MHEHUIO OIIMOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJIEPKAHNUS,

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKON NEATENbHOCTH;

2) NaTPUOTUHYECKOT0 BOCITUTAHMS:

chopMHUPOBAHHOCTH POCCUNCKOU rpakJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HapoOay, YyBCTBAa OTBETCTBEHHOCTH MeEpe.
PonuHol, ropmoctw 3a cBOM Kpal, CBOXWO PomauHy, CBOM SA3BIK M KYJBTYpY,
MPOIIIOE U HACTOsAIIEe MHOTOHAIMOHAIBLHOT0 Hapoja Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACJIEAUIO0 U MaMSTHUKAM MPUPO/IBI,
JIOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILIEHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BuTHE OWMOJIOTHM, TOHUMAHUS 3HAYEHUS OUOJOTMU B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIIOBEKA U COBPEMEHHOTO O0IIIECTBA;

unelHas yoexxnEHHOCTh, TOTOBHOCTh K CHYKEHHIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIbOY;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCHIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STHUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy IyIIErO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATHS I[IEHHOCTEH CEeMEHHOM JKH3HMU B COOTBETCTBHHM C
TpaauuusaMu HaponoB Poccuu;

4) 3CTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAHUE YMOIIMOHATBLHOTO BO3CHCTBUSI >KMBOM TPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHusi, (OPMHUPOBAHNS KYJILTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIaronoJyuns:

MOHMMaHWE M peaau3alus 3J0pOBOr0 W Oe3omacHOro ooOpasza KHU3HH
(3mopoBO€  TUTaHHWE, COONIOJIEHUE TUTMEHUYECKUX TPaBWI U HOPM,
cOaaHCUPOBAHHBIM pEXKUM 3aHATUM U OTIbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3MYECKOMY U ICUXHUYECKOMY 3/10POBBIO;

MOHMMAaHUE [IEHHOCTH TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJCHUS B CUTYaIUsAX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUE MOCIEICTBUI U HENPUATHUS BPEIHBIX NPUBBIUEK (YHOTpeOIeHUS
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUS]);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE IIECHHOCTH MacTepPCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTHMYECKONM M COLHMAIbHOMN
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iu4HbIM cepaM NpoPecCUOHANBHOU JeATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun U peaau30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpa3OBaHMUIO Ha
MPOTSIKECHUU BCEU KU3HH;

7) 3K0JI0THYeCKOT0 BOCIIUTAHMS:

AKOJIOTMYECKHU 11eJIECO00pa3HOe OTHOIIEHUWE K MPUPOJIe KaK HCTOUYHHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYIlIeCTBOBAHMUS;

MOBBIIIIEHUE YPOBHS OKOJOTMYECKOM KYJIbTYyphl: MNPUOOPETEHUE OIbITa
IJIAHUPOBAHMUS TIOCTYNKOB M OLEHKA HX BO3MOXHBIX TMOCIEJACTBUM Jis
OKPYXarOIIEN CPEIbL;

OCO3HAHHE TJI00ATBHOrO XapaKTepa 3KOJIOTMYECKUX MpoOJieM M MyTel HXx
pelieHus;

CIIOCOOHOCTh HKCIOJB30BaTh MpHOOpeTaeMble NPU U3YYEHUU OUOJOTUH
3HAHUS W YyMEHUSI TpU pEUIeHUH NPoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOJIONOIb30BaHUEM  (COONMIOICHUE  TMpaBW  TOBEICHUS B MPHUPOJE,
HalpaBJICHHBIX HAa COXpPAaHEHHE pPAaBHOBECHUS B HSKOCHCTEMAax, OXpaHy BHJIOB,
IKoCcHuCTeM, Orochepsl);

aKTUBHOE HEMpUSATHE JEWCTBUM, NPUHOCIIIUX BpEd  OKpYyKalolleu
MPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOIArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAILATh UX;



HaJM4Yue Pa3BUTOTO 3KOJIOTUYECKOTO MBIIIJIEHUS, SKOJOTUUECKON KYJIbTYPHI,
ombITa JeSATeTbHOCTU AKOJIOTMYECKON HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MMM B IO3HABaTEIbHOW, KOMMYHUKATHBHONW M COLIMAIBHOU
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUYECKOHN JESITEIHLHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUSI HAYKU U OOIECTBEHHOW MPaKTUKW, OCHOBAHHOI'O HA JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATENbCKON KYyJIbTYpPhl KaK CpeJCTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJIbMH U TIO3HAHUSI MUDA;

MOHMMaHWe crnenuduKd OHOJIOTUM KaK HayKH, OCO3HAHUsI €€ poJu B
(GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUJICHUS, CO3JaHUM IETOCTHOTO
MPECTaBICHUS] 00 OKPYXalollleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
oOlllecTBa, B TO3HAHUMU MPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu mnpodiaeM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  pellaTh pPecypcHble NPOOJEMBbl  Pa3BUTHUS
YeJI0BEYECTBA, MMOMCKA MyTeH BBIXOJIa U3 TII00ATBHBIX SKOJOTHYECKUX MPOOJIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYPCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHUU OHOJOTMYECKUX 3HAHUM B NEIAX
MOBBIIIEHUS OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOW 4acTu (YHKIIMOHAIBHON rpaMOTHOCTU oOywarommuxcs, GpopmupyeMon
MIPU U3YYE€HUU OUOJIOTUH;

MMOHMMAHHUE CYLIHOCTH METOJOB MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh IIOJIyda€Mble 3HAaHHS [Jis1 aHajiu3a u
OOBSICHEHUS SIBJICHUH OKPYXKAIOIIETO MUpa U MPOUCXOIAIINX B HEM HU3MEHEHUH,
yMEHHE JleflaTh OOOCHOBAaHHBIE 3aKJIIOYEHUsS HAa OCHOBE HAy4HbIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIOJIb30BaTh OMOJOTHMYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO ACATEILHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO WU
caMOOOpa30BaHMIO, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAaHUW MO OWOJIOTUM B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTIMHU.



METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHMS y4yeOHOro mpenmera «buomorusy
BKJIIOYAIOT: 3HaYyuMMble MJisi (OPMHUPOBAHUST MHUPOBO33PEHUS OOYYAIOIIUXCA
MEXIMCIUIUIMHAPHBIE (MEXMIpPEIMETHBIE) OOIIeHAYYHbIE MOHITHUS, OTpakarolue
IETOCTHOCTh HAay4YHOW KapTUHBI MHpa U CHeuuduKy METOJOB MO3HAHUS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, Mpoliecc,
CUCTEeMa, Hay4HbIH (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccieoBaHne,  HaONMIOJEHUE,  HM3MEpPEHHE, OKCIEPUMEHT U  JpYyrue);
YHUBEpCAJIbHbIE y4eOHbIe JeHCTBHUS (IIO3HABATENbHbIE, KOMMYHHKATHUBHBIE,

pEryJISTUBHBIE), obecrieunBaroIIne dbopmupoBaHue (GyHKIIMOHATIBHOM
IPAMOTHOCTH Y  COLMAJIBHOM KOMIETEHIHMH OO0Yy4YarlIuXcs; CHOCOOHOCTh
oOyyJaronxcs UCII0Ib30BaTh OCBOCHHBIE MEXIMCIUIUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpCaIbHblE YyueOHble JEHCTBUS B
MO3HABATEIbHOW U COMAIIBHON MTPAKTHUKE.

B pesynbrate wu3yueHus OWUOJIOTMM Ha YPOBHE CpeIHEro oOIIero
oOpazoBaHust y oOyyaromerocss OyAayT cGOpPMUPOBAHbI [O3HABaTENbHbBIC
YHUBEpCaJIbHbIE YUeOHbIE JEHCTBUS, KOMMYHUKATUBHbBIE YHUBEPCAIIbHbIEC YUCOHBIC
NEUCTBUS, PETYJATHUBHBIE YHUBEpPCAIbHBbIE YueOHbIE [EWUCTBUS, COBMECTHAs
NEeATEeNbHOCTb.

MertanpenMeTHbie pe3yJibTaTbl OCBOCHHUS MPOTpaMMbl CpPEIHEro OOIIero
00pa3oBaHUs TOKHBI OTPAKATh:

OBaanenne YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJILHBIMU
AefCTBUSIMM:

1) 6a3oBble JIOrHYECKHE A€ CTBHUS:

CaMOCTOSITeIbHO  (hopMynupoBaTh U aKTyalIM3UpoOBaTh  MOpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(ananu3za, cuHTE3a, CpaBHEHUS, Ki1acCu(pUKalu, 0000IIEHUs), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHSATUM (BBIAEIATh UX XapaKTEpHbIC MPU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSITUSIMH);

OMpEeNeNaTh LeNu ACSTEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMHU IIEJISIMU;

UCIIOJIB30BaTh OMOJIOTUYECKUE TOHATUSA N1 00bsiICHEHUS ()aKTOB U SIBICHUI
YKUBOU IPUPOJBI;

CTPOUTH JIOTUUECKHUE PACCYXICHUS (MHAYKTUBHBIC, JACAYKTHUBHBIEC, IIO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUUS B PACCMATPUBAEMBIX
ABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHbIC cpeacTBa IS peACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TaKkke  MPOTUBOPEYUH  Ppa3sHOTO  POJA,  BBISIBIEHHBIX B Pa3iUYHBIX
MH(QOPMAIIMOHHBIX UCTOYHHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHaIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B I€SITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN NEATENbHOCTH,

KOODAMHUPOBATh M  BBIONHATH pabOTy B  YCIOBHUSIX  pPEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICICTBHUS;

Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIEA0BATEIbCKHIE 1eCTBHS:

BJIaJIETh HABBIKAMU Y4EOHO-UCCIIE0BATENHCKONU U MTPOEKTHON €SI TEIHLHOCTH,
HaBbIKAMU  pa3pelieHusi MmpoOJieM, CIOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3aJ1a4u, TPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

WCIIOJB30BaTh PA3IUYHbIE BHUJBI JICSITEIBHOCTH IO TOJYYEHUIO HOBOTO
3HaHUSA, €r0 MHTEPHpPETAlu, MNPEeoOpa30BaHUI0 M MPUMEHEHUI0O B YUYEOHBIX
CUTYyalusiX, B TOM YUCJIE IPU CO3JJaHUU YUYEOHBIX U COLUATIBHBIX TPOEKTOB;

(dhopMuUpOBaTh HAYUYHBIN THUIl MBIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOM
NEATeNbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBIABJISITh TMPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIU3UpOBATh 3ajady,
BBIJIBUTAaTh THUIIOTE3Y €€ pEeIIeHUs, HaXOJUTh apryMEHTHhI s JOKa3aTelbCTBa
CBOUX YTBEPXKIACHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAJTU3UPOBAaTh TMOJYyYEHHBIE B XOJE€ pELICHUS 3aJaud Pe3yiabTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OIBIT;

OCYILIECTBJISITh II€JICHANPABICHHBIN IMOUCK IMEPEeHOCa CPEACTB U CHOCOOOB
JeNUCTBUS B MPO(ECCUOHAIBHYIO CPEAY;

yMEeTh MEPEHOCUTh 3HAHUS B TMO3HABATEIBHYIO M NPAKTUUECKYIO0 001acTu
KUZHEACATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJEH, MpeasiaraTb OPUTHHAIbHBIE MOAXOJbl U PEIICHHUS,
CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX UCTOUHHKAX UHGOPMAIUU (TEKCTE y4eOHOTro
nocoousi, HAYYHO-TIOMYJISIPHOW JUTEpaType, OHOJIOTHYECKUX CJIOBapsix W
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B MHTepHeTe), aHAIM3UPOBATH



MH(QOpPMAIINIO Pa3TUYHBIX BUIOB U (OPM MPE/ICTABICHUS, KDUTUUECKH OLIEHUBATH
€€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

(dbopMyIHpOBaThH 3aMpPOCHl U MPUMEHSTh Pa3IUYHbIE METOAbI MPU MOUCKE U
otbope Ouosorudyeckor mHMOpManKu, HEOOXOAUMOM Il BHIMTOJTHEHUS YYEOHBIX
3a/;ay;

MpUOOpETaTh OMBIT HCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCTOJB30BAHUS PA3TUYHBIX
MMOMCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOUpATh  ONTHUMaJbHYIO  (GOpMy  TpeACTaBICHUS
Ouosiornyeckor uHpopmanuu (CxeMbl, Tpa@uku, TUarpaMmbl, TaOIUIbI, PUCYHKU
H Ipyroe);

UCIIOJB30BaTh HAYUYHBIM SI3bIK B KayecTBE CpeAcTBa mpu pabore cC
Ouosiornyeckod uHQOpMaIMed: TPUMEHITh XUMUYECKHE, (QU3HUYECKUEe U
MaTeMaTU4YeCKUe 3HAaKU U CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIOJB30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPEACTBa
HarJISJHOCTH;

BJIaJICTh ~ HAaBBbIKAMHU  pAaclO3HABAaHUS U 3alIUTBl  UH(OpManuw,
nH(pOpPMAITMOHHOM 0€301MaCHOCTH JTUYHOCTH.

OBJaieHne YHHBEPCAIbLHBIMIA KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) oOmenme:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BCeX cpepax KU3HU, AaKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIU JUCKYCCHUU MO CYIIECTBY OOCYXIaemMoil TeMmbl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBITIOJTHEHUS IIpeasiaraeMoin
3a/1aul, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIUU JPYTUX YUYACTHHKOB
auanora Wil JUCKYCCUN);

pacrio3HaBaTh HeBepOallbHbIE CpEACTBAa OOIIEHUS, NOHUMATh 3HAYECHUE
COIIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(JIMKTHBIX CUTYallUH,
YMETbh CMSTYATh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3JIUYHBIMU CIIOCOOAMU OOIIEHUS] U B3aUMOJCHCTBUS, TOHUMATD
HaMEpPEeHUs IPYTHUX 0!, IPOSBIATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOppEKTHOU dopme hopMyIMPOBATH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eTeJIbHOCTh:

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
pabOoTHI MPU PEIICHUH OMOJIOTUYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYINIOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUU YUeOHOM 3aa4u;

BBIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YUE€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UjieHa KOJIJIEKTUBA;



MPUHUMATh II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHUIO: COCTaBISATh IUIAaH JACHCTBUIA,
pacrpenensTh pojid ¢ Y4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHMKA KOMAaHIbI B
001U pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBHU3HHI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3IMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

OBJajleHNe YHHBEPCATbHBIMH PEryJISSTUBHBIMHU J€CTBUSIMH:

1) camoopranusanus:

UCIIOJB30BaTh OMOJOTMYECKHWE 3HAHUS [Ji1 BBISBICHHUS MPOOJIEM U UX
pelIeHns B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BHIOMpaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUN I1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JEHCTBHUSX M MOCTYINKAaxX MO OTHOILICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBBI0 OKPYXKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBHYIO JCSTEILHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa3oBaTelbHOU
NEATENbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETLHO  COCTaBJISATh IUIAH pEHIEHUs NpoOJeMbl C  y4E€TOM
MMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIIEHNUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (DOPMUPOBAHUIO U TMPOSBICHUIO IMIUPOKOM JPYIULIUH B
pa3HbIX O0O0JIACTSIX 3HAHWUM, IMOCTOSHHO TMOBBIIIATH CBOM 0OOpa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B NIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSM;

BJIaJICTh ~ HaBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJNbTaTOB U
OCHOBAHUM, UCIOJIb30BaTh MPUEMBI pePICKCUH JJIsl OLIEHKU CUTyalluu, BhIOOpa
BEPHOTO PELICHUS;

yMETh OIIEHMBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS] MO HUX
CHUKEHHUIO;



MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTMX NPU aAHAIN3€ pEe3yJIbTaTOB
NEATENbHOCTH;

3) npuHsiTHe ce0s1 U APYTrUX:

MPUHUMATH Ce0s, TOHUMAasi CBOM HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTMX NPU aAHAIN3E pEe3yJIbTaTOB
NEATENbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPaBO APYrUX Ha OLIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MTO3UIIMHU APYTOro YeJI0BeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3yNbTaThl OCBOCHMS COJEpKaHHS YydyeOHOro mpeameTa
«buonorus» Ha yriayOn€HHOM YpOBHE OpPHUEHTHPOBAaHbBI Ha oOOecnedyeHue
npoduibHOoro  oOydeHust  oOywaromuxcst  Ouosormd. OHM  BKJIIOYAIOT:
crienuduyeckue st OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUI MO
OCBOECHUIO, UHTEPIIPETALNU U MPEeOOPa30BAHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX, a TaK¥KE B
peanbHbIX KU3HEHHBIX cuUTyanusax. lIpenMeTHbie pe3yiabTaThl MPEICTABICHBI MO
rojiamMm U3y4eHusl.

[IpenMeTHble pe3ynabTaThl OCBOEHUs ydeOHOro mpeamera «buonorus» B 10
KJlacce NOMKHBI OTPAXKaTh:

cOpMHUPOBAHHOCT, 3HAHMM O MECT€ U POJM OHOJOTHUM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHUU  3aKOHOB TPUPOJBI U  PEIICHUH MpoOJieM  paluoOHAILHOTO
MPUPOJIOTIONB30BaHUs, O BKJIAJE POCCUUCKUX U 3apyOECKHBIX YUEHBIX B pa3BUTHE
OouoJIorNy;

BJIQJICHUE CUCTEMOM OWOJOTUYECKUX 3HAHUM, KOTOpas BKIIOYACT:
OCHOBOTIOJIAraloIINe OUOJIOTHYECKUE TEPMUHBI U TMOHATUS (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJISIIUs, CaMOBOCIPOU3BEACHUE,
HACIIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U DPa3BUTHUE), OMOIOTUYECKUE TEOpUU
(xnerounas teopus T. [lIBanna, M. llneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenctBeHHocTu T. Moprana), yuenuss (H. WM. BaBuioBa — o 1meHTpax
MHOrooOpa3usi ¥  TMPOUCXOXKACHUS  KyJIbTYpPHBIX  pAaCTEHUM),  3aKOHBI
(eamHOOOpa3Ksi MOTOMKOB IMEPBOTO MOKOJICHUS, PACIHICIUICHUSI, YUCTOTHl TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHgens, TOMOJIOTUYECKUX PAIOB B
HACJIECTBEHHOU W3MEHYUBOCTHU H. n. Baguinoga), [IPUHIUIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJb3yEMBIX B
OMOJIOTUYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (ONMUCaHHME, W3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIICNIATH CYIIECTBEHHbIEC NTPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB U CUCTEM
OpraHOB pAaCTEHHH, >KUBOTHBIX, YEJIOBEKAa, IIPOILIECCOB KUZHEACATEILHOCTH,
MPOTEKAOIIUX B OpraHU3Max PAacTeHUH, )KUBOTHBIX M UYEJIOBEKa, OMOJIOTHYECKUX
MPOIIECCOB: OOMEHa BenlecTB (MeTaboau3M), MPEBPAICHUSI SHEPIUU, OPOKEHUS,
aBTOTPO(HOIO U TeTepOoTPO(HOro TUIMOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, Melo3a, raMeToreHe3a, SMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUSI,  WHJIUBUAYAIBHOTO  pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICHCTBUS TEHOB, T€TEPO3UCA, UCKYCCTBEHHOI'O0 0TOO0PA;

YMEHHE YCTaHaBJIMBATh B3aMMOCBSI3M MEXJY OpPraHOMJAaMU KIETKH M HUX
(YHKIUSMH, CTPOCHHEM KIIETOK pa3HbIX TKaHeW W uX (QYHKIUSAMU, MEXIY
OpraHamMM M CHUCTEMaMu OpPraHOB Yy pAaCTEHH, >KMBOTHBIX M YEJIOBEKAa U HUX
(YHKIUSMH, MEXIYy CHUCTEMaMU OpPraHOB W UX (PYHKIHMSIMHU, MEXKIY 3Tarnamu
oOMeHa BEIIEeCTB, dTallaMu KJIETOYHOIO IIUKJIA U dKU3HEHHBIX IUKJIOB OPTaHU3MOB,
ATarnaMy 3MOPUOHAILHOTO PAa3BUTHS, TE€HOTUINIOM M (PEHOTHUIIOM, (HDEHOTUIIOM H
(hakTopamu cpeabl OOUTaHUS;

YMEHHE BBISIBISATh OTJIMYHUTENbHBIE MPU3HAKHU JKUBBIX CUCTEM, B TOM YHUCJE
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapPryMEHThI, OHOJIOTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl IOKQ3aTelIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIL;

YMEHHE peliaTh OMOJIOTHYECKHUE 3a/1a4U, BBISBISATh TPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXK]Iy UCCIIETyEMbIMU OMOIOTHUYECKUMU MPOIECCAMU U SBIICHUSIMU, JIETaTh
BBIBO/IbI M TPOTHO3bI HA OCHOBAHUU TOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBINOJHATh JTA0OPATOPHBIE M MPaKTUYECKHE PadOThl, COOIIOAATH
MpaBuiia Mpu padoTe ¢ yueOHBIM U 1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPSATh UX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, GOpMyNHpys Ieldb HCCIEIOBAHUS, AHAIM3UPOBATH MOJIYYEHHbIC
pe3yIbTaThl U JAeNaTh BHIBOJIBI;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEIILCKON paboTe Mo OMoJIoruw,
AKOJIOTMM W MEAMIMHE, MPOBOJUMON Ha 0a3ze IIKOJIbHBIX HAyYHBIX OOIIECTB, U
NyOJIMYHO  TPEACTaBIATh  MOJYy4YEHHBIE  pe3ysbTaThl HAa  YYEHUUYECKHUX
KOH(EPEHIHUSAX;

YMEHHE OLIEHHBAaTh ASTUYECKUE AacCHeKThl COBPEMEHHBIX HCCIEIOBAaHUM B
obmactu  OWojmorMM ¥ MEOUUMHBI  (KJIOHMPOBAHUE,  HUCKYCCTBEHHOE
OIUIOJJOTBOPEHUE, HAIPABICHHOE M3MEHEHUE T'€HOMAa U CO3JIaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HaHHBIM BBIOOp Oyayuiel mnpodeccuoHanbHON
NEATeNbHOCTU B 00JIacTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTMH, BETEPUHAPUH,
CEIBCKOTO XO3SIMCTBA, MUILEBOW MPOMBIIUIEHHOCTH, YINIyOJIsTh MO3HABATEIbHbBIN
MHTEpeC, HAMPABIICHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJOKEHNE OMOJOTHYECKOro OoOpa3oBaHUS B OpraHU3alUsAX CPEIHEro
po(dEeCCHOHAIBHOTO U BBICIIET0 00pa30BaHUS.

[IpenMeTHble pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» B 11
KJlacce NOMKHBI OTPAXKATh:

cOpMHUPOBAHHOCT, 3HAHMM O MECT€ W POJM OHOJOTUM B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHUHBI MHpA, B TO3HAHUM 3aKOHOB MPUPOABI U PEIICHUU DKOJOTUYECKUX
npoOJieM 4YelIOBEYECTBA, a TaKXKE B PEIICHUU BOMPOCOB PalMOHAIBLHOIO
MPUPOJIOTIONIB30BaHuUsA, U B (POPMHUPOBAHUU LIEHHOCTHOTO OTHOIIEHUS K MPHUPOJE,
00I1IeCTBY, YEJIOBEKY, O BKJIaJI€ POCCUMCKUX M 3apyOEKHBIX YUEHBIX-OUOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIJIAJIETh CHUCTEMON OWOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
omnpenesieHns] M TIOHMMAaHHWE CYIIHOCTH OCHOBOIOJIATaloNIuX OHOJOTHYECKUX
TEPMHUHOB M TOHSATUN (BHUJA, 3KOocUCTeMa, Ouocdepa), OMOIOTHYECKHE TEOPUU
(aBomroniuonHast Teopust Y. JlapBuHa, CUHTETHYECKAsl TEOPUS IBOJIIOLUN), YUCHUS
(A. H. CesepiioBa — 0 nyTsX U HampaBieHUsx »Boitonnu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHeTHUeckoro paBHoBecus JIx. Xapau u B. BaitnOepra,
3apojsiieBoro cxonacrea K. M. bapa), mpaBuna (Munumyma FHO. JlubGuxa,
AKOJIOTMUECKON MHUpaMUIbl SHEPruM), rumore3sl (rumnore3a «mupa PHK» V.
['unGepra);

YyMEHHE  BJaJ€Th  OCHOBHBIMU  METOJaMH  HAy4YHOTO  IO3HAHWS,
UCIIOJIb3YEMBIMHU B OMOJIOTUYECKUX UCCIEAOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJIEHHE, SKCIEPUMEHT), CIOCOO0aMU BBISABJICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/JIE;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE MPU3HAKUA: BHJOB, OHOTEOLIEHO30B,
SKOCHCTEM M Ouochepbl, CTaOUIM3UPYIOMIErO, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BHU1000pa30BaHMsl, BIUSHUS JBKYIIUX CHUII YBOJIOLIUHA HAa T€HOPOH MOMYISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Ccpejie OOUTaHUs, YEpPEeAOBaHUS HANpaBICHUM
ABOJIIOLINH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBSA3M MEXOYy MpPOLIECCAMU SBOJIOIUH,
JIBIDKYIIUMU CHJIAMH aHTPONOTeHe3a, KOMIIOHEHTaMU Pa3JIUYHBIX YKOCUCTEM H
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBISBISATH  OTJIMYMUTENbHBIE  MPU3HAKU  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BUJIOB K Cpele OOMTaHHsA, aOMOTHYECKUX W OMOTHYECKHUX



KOMIIOHEHTOB  JKOCHUCTEM, B3aUMOCBSI3€H  OpraHu3MOB B  COOOIllEeCTBaX,
AHTPOITOTEHHBIX U3MEHEHHUMN B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThl, OHOJIOTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl I0KQ3aTelIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U Cpebl OOUTaHUs, €IMHCTBA
YEeJIOBEYECKUX pPac, HEOOXOJAMMOCTH COXpPAaHEHHs] MHOTo00pa3us BHJAOB U
AKOCHUCTEM KaK yCJIIOBHS COCYIIIECTBOBAHMS IPUPOJIBI U YEJIOBEUECTBA;

YMEHHE peliaTh OMOJIOTHYECKHUE 3a/1a4U, BBISBISATh TPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXK]Iy UCCIIETyEMbIMU OMOIOTHUYECKUMU MPOIECCAMU U SIBIICHUSIMU, JIETaTh
BBIBO/IbI M TPOTHO3bI HA OCHOBAHUY TMOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHE PadOThl, COOIIOAATH
MpaBuiia Mpu padoTe ¢ yueOHBIM U 1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPATh UX OSKCIEPUMEHTAIbHBIMU
cpeacTBaMu, GOpMyNHpys Iedb HCCIEIOBAHUS, AHAIU3UPOBATH IMOJYUYEHHbIC
pe3yNbTaThl U JAeNaTh BHIBOJIBI;

YMEHHE Y4YacTBOBaTh B y4EOHO-HCCIIEIOBATEIILCKON paboTe Mo OMOoJIoruw,
AKOJIOTMM W MEAUIMHE, MPOBOJUMON Ha 0a3ze IIKOJbHBIX HAyYHBIX OOIIECTB, U
NyOJIMYHO  TPEACTaBIATh  MOJYy4YEHHBIE  pe3ysbTaThl HAa  YYEHUUYECKHUX
KOH(EPEHIUSAX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPUH O MPOUCXOXKICHUU KU3HU, YEIIOBEKA
U YEJIOBEYECKUX pac, O MPUUYMHAX, MOCIEACTBUSAX U CIOCO0AX MpeaoTBpaIleHuUs
ro0abHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HaHHBIM BBIOOp Oyayuied mnpodeccuoHanbHOM
JEATENbHOCTU B 00JIACTH OMOJIOTUH, SKOJIOTUH, TPUPOJIONIOIB30BaHUS, MEAUIUHBI,
OMOTEXHOJOTUH, TCUXOJOTHH, BETEPUHAPUHU, CEIHCKOTO XO35WUCTBA, NUIIECBOU
MPOMBIILJICHHOCTH, YTIAyOJISITh MO3HABATENbHBIM HHTEpEC, HAIMpaBICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu U MPOJAOTIKEHUE
OMOJIOrMYECKOr0 00pa30BaHUsI B OpraHHU3alMsIX CPEIHEro MpoPecCUOHANBHOIO U
BBICIIIETO 00Opa30BaHMUS.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KJIACC

HanmMeHoBaHMe pa3e/ioB U TeM

KoaunuyecTBO 4acoB

DJIeKTPOHHBIE (HU(POBHIE)

Ne ni/m KonTtpoabnbie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 buonorus xak Hayka 1
2 JKuBbie cuCTEMBI U UX U3YUYEHUE
3 buonorus kiaeTku 0.5 https://t.me/heuristic_public/287
4 XuMuueckas opraHu3anus KIeTKH 10 1 https://t.me/heuristic_public/287
5 Crpoenue u QyHKIMH KIETKA 8 1 2 https://t.me/heuristic_public/287
6 Sif:fKZemeCTB ¥ NpeBpatiierie SHepru 9 2 1 https://t.me/heuristic_public/287
7 Eea:;jfaj;?z‘a;;;?EEME‘HHH " 9 1 0.5 https://t.me/heuristic_public/287
JKu3HEeHHBIN UK KICTKU 6 1 1 https://t.me/heuristic_public/287
Crpoenue U pyHKIUN OPraHU3MOB 17 1 1.5 https://t.me/heuristic_public/287
10 Pa3sMHOXkeHHUE U pa3BUTHE OPraHU3MOB 8 1 1.5 https://t.me/heuristic_public/287
1 ['eneTnka — HayKa O HaCJIEACTBEHHOCTH U ) 0.5 https://t.me/heuristic_public/287
M3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTU HACIEACTBEHHOCTH 10 2 1 https://t.me/heuristic_public/287
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 1 https://t.me/heuristic_public/287
14 I'enetuka yenoBeka 0.5 https://t.me/heuristic_public/287
15 Cenekiusi opraHu3MOB 1 1 https://t.me/heuristic_public/287
16 buorexHonorus u cuHTETHYECKAS 4
omoorus
17 PesepBHoe Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Konrtpouabnbie | IIpakTnueckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| 3apo’kJIEHUE U Pa3BUTHE IBOJIIOLIMOHHBIX 4
MPEJCTaBICHUN B ONOIOTUH
MuxkposBonronus U €€ pe3ysbTaTsl 14 2
3 MakposBonronus U €€ pe3yJIbTaThl 6
IIponcxoxaeHue U pa3BUTHE )KU3HU Ha
4 15 1.5
3emiie
5 [IpoucxoxacHUE YeI0BEKA — aHTPOIIOTCHES 10 1
DKOJI0rusl — HayKa O B3aUMOOTHOILLIEHUX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenon
Opranu3Mmsl 1 cpesa 0OUTaHHS 1.5
DKOoJ0Trus BUAOB U NOIYJISILUN 0.5
DKousorust coo0IecTB. DKOIOTHIECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHas sKocucTeMa
11 UYenosek U OKpyXkarolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne aTa upposbie
n/m Tewa ypoka Bcero Konrpoaubie | Mpaxirieckite i[:syqelmﬂ :)Iﬁl;bal:OBaTeﬂLHble
padoThI padoThI pecypest
1 Buonorus kak KOMIJIEKCHast HAyKa U Kak |
4acTh COBPEMEHHOTO 00IIeCTBa
JKuBble cucTEMBI U UX CBOMCTBA 1
YpoBHeBas OpraHu3anus )KUBbIX CHCTEM 1
4 HcTopus OTKPBITUS M U3YYEHUS KIETKH. |
Knerounas teopust
Meroasl MOJIEKYJIIPHON U KJIETOYHON
6uonoruu. [Ipakruyeckas padora
5 «3yueHne MeTo10B KIETOYHOU OMOTIOTHU 1 0.5
(xpomatorpadus, 31eKTpodopes, '
muddepeHraibHoe HeHTPU(yTrupoBaHue,
[TLP)»
6 XHUMHUYECKUI COCTaB KIETKU 1
. MuHepabHbIe BEIIECTBA KICTKH, UX !
Ouosiornueckas poJb
Opranuyeckue BeIIecTBa KIETKU — OEJIKH.
2 JIaGopatopHas paborta «OOHapykeHue 1 0.5
0EJIKOB C TOMOIIBIO KAYECTBEHHBIX '
peaxkuuin»
9 CoiicTBa, Knaccupukanys u GyHKIUN | 1

OEJIKOB.




KonrponsHas pabora

«buomornueckue MMOJIMMECPHBI. benkwu.
AMMHOKHMCIOTHBIN COCTaB OEJIKOBY.

OpFaHI/I‘-IGCKI/Ie BCIICCTBA KIICTKHU —

10
yTJIEBOBI
1 Opranuyeckre BeIecTBa KIETKU —
JIUTTHBI
Hyxneunossie kucnotsl. JJTHK u PHK.
12 JIaGoparopnas pabota «MccnenoBanue
HYKJICMHOBBIX KHCIIOT, BBIJICIICHHBIX U3 05
KJICTOK PA3JIMYHBIX OPTaHU3MOBY
Crpoenue u pynkiun ATO. Ipyrue
nykieosunrpudocdarsr (HTD).
13 0.5
KonrponsHas padora
«bruoxumus KieTkmw»
14 CexBenupoBanue JIHK. Meroabt
T€HOMHKH, TPAHCKPUIITOMUKH, IPOTEOMHKH
15 MeToabl CTpyKTypHOU OHOJIOTUI
16 Tune! knerok. [IpokapuoTnueckas Kierka
CrtpoeHne 3yKapHOTHUECKOM KIETKH.
17 [IpakTuyeckas padora «M3yueHue cBONCTB 0.5
KJICTOYHOM MeMOpaHbD»
18 [ToBepXHOCTHBI anmnapar KJIETKH
19 OnHoMeMOpaHHBIE OPraHOUABI KJIETKH. 0.5

[IpakTuyeckas padora «M3yuenue




ABUXKCHUS HNUTOIIa3MbI B PACTUTCIIBHBIX
KIICTKax»

20

ITomyaBTOHOMHBIE OPraHOUIBI KJIETKH:
MUTOXOHAPHUH, TuIacTH L. JlabopaTtopHas
pabota «MccnenoBanue mia3Mosn3a u
JEIIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

0.5

21

HememOpaHHbIe OpraHOUIbl KIETKU

22

Crpoenue u GpyHKIUH g1pa
KonrponsHas pabora
«CTpoeHHE KICTKI»

0.5

23

CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK
sykapHot. JlabopaTopHas padora
«M3ydyeHune cTpoeHHst KJIETOK Pa3InYHbIX
OpPTaHU3MOB»

0.5

24

ACCUMMIISINS U TUCCUMMIISIIIS — JIBE
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa
BeniecTB. JlJabopaTopHast pabora
«M3yyeHne KaTaauTH4eCKON aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe aMHJIa3bl WK
KaTaJias3bl)»

0.5

25

DepMEHTAaTUBHBIN XapaKTep PeaKLUi
KJIETOYHOT0 MeTabosm3ma. JlabopaTopHast
pabota «M3ydyeHne pepMEeHTaTUBHOTO
paciIenyieHust MepOKCHIa BOJIOpOJia B
PaACTUTENBHBIX U KUBOTHBIX KIETKaX)

0.5

26

benku-akTuBaTOpHI U OCIKU-UHTUOUTOPHI

27

ABTOTpO(HBIN THII 0OMEHA BEIIECTB




28

dorocunres

Xemocuntes. JlabopaTopnas padora

29 «CpaBHeHHE TIpo1ieccoB (POTOCHHTE3A U 0.5
XEMOCHHTE3a»
AmnaspoOHble opranu3mbl. Bunibel 6posxeHust.

30 Konrponbnas padora «CpaBHeHHE 0.5
MIPOLIECCOB OPOKEHUS U TBIXAHUS)

31 AdpoOHBIE OpraHU3MBbl. DTarbl
JHEPreTHYECKOro oOMeHa
DHeprust MEMOpPaHHOTO IPaTUCHTA

32 npoTtoHoB. Cunte3 AT®: pabota
npoToHHON AT®-cuHTa3b!l

33 Peakiuu MaTpu4HOro CHUHTE3a

34 Tpanckpunuus — marpuusbiil cuare3 PHK

35 Tpancnsuus u e€ 3Tanbl

36 KonupoBanue amuHokucaoT. Ponb
pubocom B OmocuHTe3€e Oenka

37 Opranuzanus TeHOMa y IPOKapUOT U
3YKapHOT
MornexymsipHble MEXaHU3MBbI SKCIIPECCHH

18 TCHOB Y 3YKapHOT. 1
KonTponbHas pabota «OOMEH BeIIecTB U
SHEPTUNY.
Bupycsl — BHeKJIeTOUHBIE (POPMBI KU3HU H

39 obnuratHele napaszuTel. [IpakTudeckas 0.5
pabota «Co3aHre MoJIeNI BUPyCa»

40 BupycHbie 3a6051eBaHus YellOBeKa,

KUBOTHBIX, PACTCHUI




41 HanoTtexHonoruu B OMOIOTUN ¥ MEAULINHE

42 JKU3HEHHBIN UK KIETKU

43 Matpuunsiii cunte3 JJHK
Xpomocomsl. JlabopaTopnas pabora

44 «M3yyeHne XxpoMoCOM Ha FOTOBBIX 0.5
MUKpOIpenapaTax»

45 Jlenenue KIeTKH — MHUTO3
Tune! kneTok. KapuokuHes 1 TUTOKHUHES.

46 JlaGoparopHas pabota «Habnronenue 0.5
MHUTO32 B KJIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Perynsiums »KU3HEHHOTO LIMKJIA KIIETOK

48 Opranusm Kak eIMHOE LEI0e

49 Txanu pacrenwuii. JlaboparopHas padota 0.5
«M3ydyeHue TkaHel paCTCHUN '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JIaGopartophas pabota «/3yueHue TkaHe 0.5
AKHBOTHBIX)»
Opranbl. Cuctemsl opraHos. JlaboparopHas

51 pabota «3y4eHne opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3mMoB

53 JIBu>KeHHE OpraHU3MOB

54 IInranue opranu3MoB

55 [TuTaHue MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cucTeMa yelloBeKa

56 JlpIxaHue opraHu3MoB




I[I:IXE[HI/IG IIO3BOHOYHBIX )XMBOTHBIX MU

57
YenoBeKa
58 TpaHcnopT BelecTB y OpraHu3MoB
59 KpoBeHocHas crcrema mo3BOHOYHBIX
KHUBOTHBIX U YEJIOBEKa
60 Boiaenenue y opranu3smMosB
61 3amura y OpraHu3MoB
62 NMMyHHas cucTema 4eioBeka
63 PaznpaxuMocTh U peryisiuus y
OpPraHu3MOB
I'ymopanbHast peryisnus 1 SHI0OKpUHHAS
64 crcTeMa KUBOTHBIX M YeJIOBEKa. 0.5
Konrponsnas padora no reme «CtpoeHue u '
(YHKIIMK OPTaHU3MOBY.
65 ®opMbl pa3MHOKEHHUSI OPTaHU3MOB
66 [TonoBoe pazMHOXKEHNE
67 Meiio3
I'ametorenes. OO6pa3zoBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIJabopaTopHast pabora 0.5
«M3ydyeHune cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKpOIpenapaTax»
69 WupuBuyanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'€HE3
70 3akiiazKa OpraHoB M TKaHEH U3
3apO/IBIIIEBHIX JIUCTKOB
Poct u pa3BuTHE KUBOTHBIX.
71 JIaGoparopHas paboTa «BrisgBneHue 0.5

IMPU3HAKOB CXOACTBA 3ap0111>1mel?1




IIO3BOHOYHBIX XMBOTHBIX)

72

PasMHOkeHHME U pa3BUTHE PACTCHUM.
JIaGopartopHas padota «CTpoeHHEe OpraHOB
Pa3sMHOXKEHHUS BBICUINX PACTCHUI

0.5

73

Hctopus ctaHOBIEHHUS U pa3BUTHUSA
TeHEeTUKH Kak Hayku. KoHTponbHas paboTa
no TeMe Pa3zMHOXeHUE.

0.5

74

OCHOBHBIE TIOHSITHS U CUMBOJIBI T€HETHUKH.
JIaGopartopHas pabota «/lpo3oduna kak
00BEKT FeHETUYECKUX UCCIIECIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACIEOBaHUS
MPU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckas paborta
"N3ydenue pe3yabTaToB MOHOTHOPHUIHOTO
CKpeUIMBaHus y Apo30duinr"

0.5

76

[{uTomornyeckue OCHOBBI MOHOTHOPUIHOTO
CKpEILLMBaHUS

71

Ananusupyrouiee ckpemuBanue. Henonnoe
JOMUHHUPOBAaHHE

78

JMruOpuiHoe CKperBaHue.
[IpakTuyeckas padora «M3yuenue
Pe3yIbTATOB TUTUOPUAHOTO CKPEIINBAHUS
y Ipo30(HIIBD)

0.5

79

[{uTomorndeckue OCHOBBI JUTUOPUTHOTO
CKpEILLMBaHUS

80

CuernieHHOE Hacle0BaHNE IPU3HAKOB
Konrponsnas padora «Pemenne
TEHETUYECKUX 3aau.

0.5




81

XpOMOCOMHaH TCOpHA HACJICACTBCHHOCTHU

82

T'eneTuka nmona

83

TI'enoTun kax OCJIOCTHaA CUCTEMA

84

I'eneTnueckuii KOHTPOJIb Pa3BUTHUSA
pacTeHM, )KUBOTHBIX U YEJIOBEKA.
KonrponsHas pabora

«PenieHne reHeTHYECKUX 3aau».

0.5

85

HN3MeHunBOCTD NprU3HAKOB. Buabl
U3MEHYHUBOCTH

86

MonudukanronHas "3BMEHYHBOCTh

87

BapuaunoHHbli psl 1 BapuauMOHHAs
kpuBasi. JlabopaTtopnas pabora
«HccnenoBanue 3akOHOMEPHOCTEH
MOJIU(UKAITIOHHONW U3MEHUNBOCTH.
ITocTpoeHne BapUallMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

0.5

88

I'enoTunuueckas N3MEHYHUBOCTb.
KoMOunaTuBHast U3MEHYHUBOCTE

&9

MyTannoHHast U3MEHUYHUBOCTD.
[IpakTuyeckas padora «MyTtanuu y
po30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAllMOHHOI'O IIpoleCca.
ONuUreHeTuKa U SIUr€HOMHKA

91

I'enetnka yenoseka. [Ipakruyeckas pabora
«CocTaBieHUe U aHaIU3 POJOCIOBHOI

0.5

92

MeTtonansl METUIIMHCKON T'€HETUKU

93

3HaucHUE MGI[HHHHCKOﬁ I'CHCTHUKH B




MIPEIOTBPAILCHUH U JICYCHUN TeHETUIECKUX
3a00J1€BaAHUI YETOBEKA

OCHOBHbBIE TIOHSTHSI CEJIEKIINU.
JIaGopatopHas pabota «3yueHue copToB

o4 KYJIbTYpHBIX PACTEHHUI U OPOJ JTOMAIIHUX ! 05
KHBOTHBIX)»
MeToab! celIeKIIMOHHON paboTHI.

95 JlaGopartopHas pabota «/3yueHune MeTo0B 1 0.5
CEJICKLIUU PACTCHUIN

96 JIOCTHOKEHHSI CENEKIIUU PACTCHUHN U !
KHUBOTHBIX.
CoxpaHeHue, u3yueHHe 1 UCIOJIb30BaHUE
TCHETUYECKUX PECYPCOB.

97 KonTposnbsHas pa6ora 1 0.5

«[enernka. Cenexuusi. I3MeHUYMBOCTHY

buotexHonorus Kak Hayka U OTpacib

98 npousBocTBa. [IpakTuyeckas padora 1 0.5
«M3yueHne 0ObEKTOB OMOTEXHOJIOTUIY

99 OCHOBHbBIE HAINPaBJICHUS] CHHTETUYECKOM |
Ouosioruu

100 XpOMOCOMHasI ¥ TEHHAsl NHKEHEPUs 1

101 MenunuHckre OHOTEeXHOIOTHH 1

102 PesepsHblii ypok. IloBTopeHue, |
000011IeHNEe, CHCTEMATH3AIINS 3HAHUHI

OBUIEE KOJIMYECTBO YACOB I10 102 0 13.5

I[TPOTPAMME




11 KVIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne ara " BbI
n/n Tema ypoxa Bcero Konrpoaubie | Mpaxririeckite i[:syqelmﬂ :)lﬁl;bal:?)Ba:eﬂLHble
padoThI padoThI pecypest
1 OomononHas teopus Y. Jlapsuna 1
) JIBroKyIMe CUIIbl 3BOJIFOLMHU BUAOB 110 Y. 1
JapBuny
3 bopn0a 3a cymecTBoBaHUE, €CTECTBEHHBIN 1
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUU 1
IBOJIIOLIMU
5 DTarnbl HBOIIOIIMOHHOTO Mpolecca: 1
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsus — 3nemMeHTapHas eAMHULIA 1
IBOJIIOLIMH
3aKOH reHETUYECKOro paBHoOBecus JIx.
7 Xapnu, B. Baiin6epra. JlabopaTopHas 1 0.5
pabota «BblIsiBJIeHHE H3MEHUYNUBOCTH Y '
oco0eit 0ZTHOTO BUIa»
8 DOneMeHTapHbIe (PaKTOPHI IBOTIOIHUU 1
9 D¢ dexr ocnoBaremnst. dpdexr ]
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30n0muu nomyJsisaui: 1
reorpaduueckas, OMoIornIecKas
1 EcrecTBeHHbII 0TOOp — HANPaBISIOMINN 1
(baxTop 3BONIIOLUU




12

[TonoBoit oT6OP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOAIBOJIOLHH.
JlaGopatopHas pabora «3yuenue
apoMop(}030B U HINOANATITAIINH Y
pacTEHUN U KUBOTHBIX»

0.5

14

[Tpumeps! pUCTIOCOOICHUH Y OPraHU3MOB:

Mopdonoruueckue, GU3MOIOTHISCKUE,
OHMOXMMUYECKHUE, TOBEICHUECKHUE.
JIaGoparopnas pabota «IIpucnocoGnenus
OpPraHU3MOB U UX OTHOCHUTEIHHAS
11e1ecoo0pa3HOCTh)»

0.5

15

Bun, ero xpurepuu u CTpyKTypa.
JIaGopartophas pabota «CpaBHEHUE BHJIOB
110 MOP(OJIOTHIECKOMY KPUTEPUIO»

0.5

16

CrpykTrypa Buza

17

Bunoo0pa3oBanue Kak pe3ynbTar
MHUKPO3BOJIIOLUU

18

CBs3b MHUKPO3BOJJIIOLUHA U SITUACMUOJIOTUA

19

Makpossomonus. [laneonronornyeckue
METO/bl U3YUYEHUs SBOIIOLUHN

20

buoreorpaduyeckue METOIbI U3YUCHUS
3BOJIIOLUHU

21

OMOPHOTIOTHYECKUE U CPABHUTEIHHO-
MOpP(OIOTHYECKUE METOIbI N3YUEHUS
3BOJIIOLUHA

22

MonekyJIapHO-T€HETUYECKUE,
OMOXMMHUYECKHE U MAaTeMAaTHYECKHE




MCTOABI U3YUYCHUS 5BOJTIOIUN

23 OO111e 3aKOHOMEPHOCTH HBOJIIOIIH
24 ApnantuBHas paauanys. HepaBHOMEpHOCTb
TEMIIOB 3BOJIIOIUU
)5 HayuHble runoTe3sl MPOUCXOKACHUS
YKU3HU Ha 3emiie
%6 JloHay4HbIe MPEICTABICHHS O 3apOXKIACHUN
KHU3HH
7 OCHOBHBIE 3TaIbl HEOPTaHNYECKOM
IBOJIIOLIMU
28 I'unoressl 3apOXKACHUS KU3HU
Hcropus 3emMiu 1 METO/IBI €€ N3YUYEHMS.
79 JIaGoparopHas pabota «/3yuenue u
OIMCaHHUE UCKOTIAEMBIX OCTATKOB JIPEBHUX 05
OpPTaHU3MOBY
30 HauanpHble dTaIbl OpraHn4ecKoin
IBOJIIOLIMH
31 OBOIIOLUS 3YKApUOT
OCHOBHBIE 3TaITbl HBOJIOILIH
1 pactutensHOro Mupa. [IpakTuueckas
pabota «3ydyeHne ocoOeHHOCTEH 0-5
CTPOEHUS PaCTCHUIN Pa3HBIX OTAEIIOBY»
1 OCHOBHBIE TaIlbl HBOJIOIUH KHUBOTHOTO
MHUpa
DBoOLUS )KUBOTHBIX. [IpakTHueckas
34 pabora «3yueHne ocoOeHHOCTEH 0.5
CTPOEHUS TTO3BOHOYHBIX KHUBOTHBIX)»
35 Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U




nepuojam

hAaCCOBﬁﬁ]HJMHpaHHH-——BKOHOFHHGCKHG

36 KPHU3HCHI NIPOILIOrO

37 CoBpeMEHHBIHN 3KOJOTUYECKUI KPU3HC, ET0
0COOEHHOCTH

18 CoBpeMeHHas cucTteMa OpraHu4eckoro
IIPOLIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpPraHHU3MOB

40 AHTpOIOJIOTHsI — HayKa O 4YeJIOBEKE

41 Passurtue npeacrasieHuit o
IIPOUCXOXKACHUN YEJIOBEKA
Mecro yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3y4yeHne ocoOeHHOCTEH 0.5
CTPOEHMSI CKEJIETA YETIOBEKA, CBSI3aHHBIX C
MIPSIMOXOKICHUEM»

43 JIBIKyIME CUIIBI AHTPOIIOT€HE3a

44 CooTHolieHrne OUOOTHYECKUX U
COLIMAJIBHBIX (DPAKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTaIUN aHTPOIIOI'€HE3A

46 [Taneoreneryka u najeoOreHOMHUKA

47 OBOJIOIMUS COBPEMEHHOIO YEJIOBEKA
Yenoseueckue pacsl. [IpakTuueckas

48 pabota «M3ydyeHune 3K0I0ruIecKuxX 0.5
aZlanTanui 4eI0BeKay

49 Me:x1ucuuIIMHapHbIE METOIbI

AHTPOII0JIOTUHN




50 3apokJI€HUE U pa3BUTHE IKOJIOTUN 1
Mertoas! skonoruu. JlaboparopHas padora

51 «M3yueHnue METOA0B FKOIOTMUECKUX 1 0.5
HCCIIEOBaHUN

5 3HaYeHHE YKOJOTHUECKUX 3HAHUM IS ]
YenoBeKa

53 Okonornyeckue pakTopbl 1
Abuotnueckue (akropsl. CBeT Kak

54 sKosioruueckuit gpaxrop. JlaboparopHas 1 0.5
pabota «BblIsiBIeHHE TPUCTIOCOOIEHUI '
OpPTraHU3MOB K BIUSTHHIO CBETa»
Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUHN (aKTop.

55 JIaGoparopHas paboTa «BrisBneHue 1 0.5
MIPUCTIOCOOTICHUN OPTaHU3MOB K BITUSTHHIO
TEMIIepaTypbl»
AbuoTtnueckue hakTopsl. BiaaxkHOCTB Kak

56 sKosoruueckuit gpaxrop. JlaboparopHas 1 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHUsI OPTaHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuznennsie GopMbl OpraHU3MOB 1

60 buotnyeckue hakropsl 1
3HayeHne OMOTUYECKUX B3aUMOJICHCTBUI

61 JUIsl CYILLECTBOBAHMS OPIraHU3MOB B Cpelie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKU 1




IomnyJrsinun

OcHOBHBIC TTOKa3aTEIIN NOMmyJIsIouu:

63 YUCJIEHHOCTb, IIJIOTHOCTb, BO3pACTHAS U
MIOJIOBAs CTPYKTYpa
OCHOBHBIE TIOKA3aTEeIH MOMYJISLUH:

64 PO’ 1aeMOCTh, IPUPOCT, TEMII POCTAa,
CMEpPTHOCTh, MUTPALIUU

65 OKosoruyeckasi CTpyKTypa MOImyJIssLun

66 JIuHaMuKa MOIyJIsIUUU U €€ peryJisanus

67 KpuBsie pocTa 4uCIEHHOCTH MOMYJISIHH.
KpuBble BbIKUBaHUS
DKOJIOTHYECKast HUIIIA BUIA.

68 JIaGoparopnas pabota «IIpucnocoGnenus 0.5
CeMsIH PACTECHHI K PACCEIICHUION

69 Bua kak cucrema nomyJisiiuit

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPALIUI
AKHUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi CHCTEMA

7 KpyroBopoT BemiecTB U MOTOK YHEPTUU B
HKOCUCTEME

74 OcHOBHBIE TIOKA3aTEIN IKOCUCTEMBI

75 DKOJIOTHUECKUE TUPAMUIbI

76 W3MeHeHus cooO1ecTB — CYKIIECCHH

77 [TpupoHbIe 3KOCUCTEMBL. DKOCHCTEMBI
03€p U peK. DKOCUCTEMbI MOpPEN U OKEaHOB

78 [IpupoHbIe 5KOCUCTEMBL. DKOCUCTEMBI




TYHJP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPONIOTE€HHBIE YKOCUCTEMBI

20 VYp6oskocucremsl. [IpakTiueckas pabota
«M3ydeHue u onucanue ypooIKOCUCTEMbD» 05
3aKOHOMEPHOCTH (HOPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

%) pa3HBIX TUIIOB HA CyOOPTraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISILIUOHHOM U
HKOCHCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapaast 0001049Ka
3emnn

84 VYuenue B. U. Bepnanackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHUS
o6uochepsl

26 KpyroBopoTs! BemiecTs u
OMOTreOXUMHUYECKUE LIUKIIBI

%7 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uoCheps

89 DKOJIOTrM4eCKHE KPU3KUCHI U UX TPUYMHBI

90 BoszeiicTBue uenoBeka Ha 6nocdepy

91 AHTpONIOT€HHOE BO3/ICHCTBUE Ha
pPaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE IPUHIUIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOILL

PanyoHansHOE IPUPOAOIIOIB30BAHUE U

94 COXpaHEHHE OMOIOTHYECKOTO 1
pa3HooOpa3ust 3emMiu

95 Q§06meHHe 1o TeMe «MHUKpPO3BOIIOLUS U ]
e€ pe3yJIbTaThl»

96 Q§06meHHe 1o TemMe «MaKpOo3IBOJIOLUS U ]
e€ pe3yJIbTaThl»

97 O6o06menue no Teme «IIpoucxoxaenue u ]
pa3BUTHE )KU3HU HA 3eMIIE»

08 O6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOIIOTCHE3)

99 Oo6o06meHne 1o TemMe «IKOJIOTHs — HayKa O ]
B3aUMOOTHOIICHUSIX OPTaHU3MOB)

100 O6o06menue no Teme «OpraHu3Msl U cpesia ]
OOUTaHUS»

101 0606meHI/ie 1o TemMe «DKOJIOTHUS BUJIOB U ]
TOMYJISIIU I

102 O606menue no Teme «brocdepa — ]
IJ100aIbHas IKOCUCTEMAy

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOANYECKHUE MATEPHUAJIbI IS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET






