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MOSICHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ydebHomy mnpenmery "buonorus" (manee - Ouonorus) Ha
YpPOBHE cpeqHero odiero oopa3zoBanus pazpadoTaHa Ha ocHOBe (denepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpaszoBanuu B Poccuiickoit ®exneparuny,
OI'OC COO, Konuenuumu mnpenoaaBaHusi ydyeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (henepanbHON paboueit mporpaMMbl BOCIIUTAHMUS.

VYueOnsiii npeamer «buonorus» yriayOnéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJSICTCS OJIHUM HU3 KOMIIOHEHTOB MpeaMETHOU obsactu «EcTecTBeHHO-
HayuyHele npeameTh». CormacHo mnonoxeHusm OI'OC COO npodunbHbie
y4eOHbIE MPEIMEThI, U3ydYaeMble Ha YriyOJIEHHOM YpPOBHE, SIBISIIOTCS CIIOCOOOM
muddepeHnpani  oOy4eHUsT Ha YPOBHE CpeAHEro ooOmero oOpa3oBaHUS W
MPU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEIHUM
001IMM, CpeaHUM MPo(eCcCHOHATBLHBIM U BBICIIMM 00pa3zoBaHueM. B To ke Bpems
KOKIbIA M3 JTUX YUYEOHBIX MPEIMETOB JOJKEH OBbITh OpPHEHTHUPOBAH Ha
MPUOPUTETHOE peIlIeHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M PAa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopueHTanueld OO0ydaroluXcsi W CTUMYJIUPOBaAHUEM
MHTEpeca K KOHKPETHOM OOJacTW HAy4YHOTO 3HAHMUS, CBSI3AHHOTO C OUOJIOTHEH,
MEJIUIIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HJIK BOEHHBIM JEJIOM.

[Iporpamma mo yueOHoMy mnpenmery "buonorua" maér mpeacrtaBieHHE O
enu MU 3aj]ayax u3ydeHus ydyeOHoro mpeamera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaeisieT o0si3aTeNbHOe (MHBapUAHTHOE) MIPEAMETHOE COAEPKaHUE, E€ro
CTPYKTYpHpOBaHUE MO paslielaM U TeMaM, paclpelesieHHe IO Kiaccam,
PEKOMEHAYET MOCJIENOBATEIbHOCTh H3YyUYEHHUS YYEOHOro Marepualia ¢ y4E€ToM
MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBA3EH, JIOTMKKM Y4Ye€OHOTO IMpolecca,
BO3PACTHBIX OCOOEHHOCTEeH oOywaromuxcs. B mporpamme mo Ouosoruu
peanu3oBaH MNPUHIUIT TPEEMCTBEHHOCTH C H3y4YEHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHusi, Onarojaps dYeMmMy  I[POCMATPUBAETCS
HalpaBJICHHOCTh HAa  MOCIEIYIONIee  pa3BUTHE  OWOJOTUYECKUX  3HAHUM,
OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
AKOJIOTMYECKOTO MBIIIJICHUSI, TPEACTaBICHUM O 370pOBOM oOpas3e KW3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHONIIEHUS K OKpyXarolieil mnpupoaHoil cpene. B
nporpaMMme Mo OMOJIOTUM TaKXke IMOKa3aHbl BO3MOXHOCTH Y4YEOHOrO MpeaMera
«buonorusi» B peanuzanuu TpeboBanuit DPI'OC COO k mMIaHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M MPEAMETHBIM pe3ysbTaTaM OOy4YeHUs U B
(bopMUpPOBAaHUM OCHOBHBIX BHJOB Yy4€OHO-IO3HABATEIbHOU JEATEIbHOCTU
oOyy4arommxcsi MO0 OCBOCHHUIO COJIepKaHUsA OUOJOTMUECKOTO O00pa3oBaHMs Ha
YPOBHE CPEAHEr0 00IIeT0 00pa3oBaHUs.

VYuebnsbiil npeaMer «buosorus» Ha YpoBHE CpeAHEro oOlero oopa3zoBaHUs
3aBepiiaeT Ouosiornyeckoe oOpa3oBaHME B IIKOJE M OPUEHTHUPOBAH Ha



pacuiupeHue u yriayOJieHHe 3HaHUi 00ydaroIuxcs O >KMBOM MPUPOJE, OCHOBaX
MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOrMu, 3MOpUOTIOTHUM W OMOJOTHHM Pa3BUTHA,
TE€HETUKH, CEJIEKIINH, OMOTEXHOJIOTHUHU, SBOJTIOIIMOHHOTO YUEHUS U HKOJIOTHUH.

N3yuenne yuebHoro mpeamera «buosorus» Ha yriayOJIEeHHOM YpOBHE
OpPUEHTUPOBAHO HA MOATOTOBKY OOYYarOIIUXCS K MOCIEAYIOIIEMY MOTYyUYESHUIO
Ouosiornyeckoro  oOpa3oBaHHMs B  By3aX U  OpraHU3alUsX  CPEIHETO
npodeccuoHanbHOr0 00pa3zoBanusi. OCHOBY €ro COJIEpKaHUs COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUW, TOJYYEHHBIX MNpH HU3YYEHUH  OOyYaroIUMUCS
COOTBETCTBYIOIIMX CUCTEMAaTUYECKUX Pa3/iesIoB OMOJIOTUM HAa YPOBHE OCHOBHOIO
oOmero obpasoBanusi, B 10—11 knaccax 3Tu 3HaHUA NOJMy4YarOT pa3ButHe. Tak,
pacuiupeHbl U yriayOJieHbl OMOJIOTUYECKHE 3HAHUS O PACTEHUSIX, *KUBOTHBIX,
rpubax, OaKTepHusAX, OpraHU3Me 4YeIOBEKa, OOIUX 3aKOHOMEPHOCTAX >KH3HH,
JIOTIOJIHUTENIBHO BKJIFOUEHBI OMOIOTUYECKUE CBEICHUS TPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOpPhle MOXKHO MCIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BeIOOpa mpodeccur. Bo3MoOKHA TakKe HHTETrparus OHOJOTHYECKUX 3HAHHH C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, MOJYYEHHBIMU OOYYAIONIUMHUCS MPU H3YYCHUU
(buzukm, XumMuu, reorpaduu U MaTEMaTUKH.

Crpyktypa mporpamMmbl 1o ydeOHOMY mpeamery "buonorusa" oTpaxkaet
CUCTEMHO-YPOBHEBBIA M DBOJIIOIMOHHBIA TMOJAXOJbl K HW3YYEHUIO OHOJIOTHUHU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJISl JKUBBIX
CHUCTEM PA3HOI'0 YPOBHS OpPTraHU3aIlNH, YBOJIONN OPTraHUYECKOr0 MUpa Ha 3emiie,
COXpaHEHHMS OWOJOTMYECKOTO pa3HooOpasus TtuiaHeTel. Tak, B 10 kiacce
M3Y4YalOTCsS OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHUH, SMOPHOJIOTUU U
OMOJIOTUU Pa3BUTHUS, TEHETUKU U CEJIEKIMH, OMOTEXHOJIOTUU U CHUHTETUYECKOU
OMOJIOTUH, AKTYalM3UPYIOTCA 3HaHMUS OOydaromuxcss 1o OOTaHHMKEe, 300JI0THH,
aHaromuu, (Quznonorun uenoBeka. B 11 kiacce wu3ydaroTrcss 3BOJIIOLUOHHOE
y4eHUE, OCHOBBI KOJIOTUHU U yueHHue o Ouocdepe.

VYuebnuniit  npenmer  «buonorus»  HpuU3BaH  O0ECIEUUTh  OCBOCHHE
o0yyYaromuMucs OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UCH, IPUHIIUIIOB U MPABUIL,
JIeXKaIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPa, 3HAHUH O
CTPOCHUHU, MHOTroO0pa3vu U OCOOEHHOCTSX KJIETKH, OpraHu3Ma, MOMyJIsINH,
OMOIIeH03a, SKOCUCTEMBI, O BBIJIAIOIINXCS HAYUYHBIX JOCTH)KEHUSX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTUH, MPUKIAAHBIX aClleKTaX OMOJIOrMYecKUX 3HaHUM. Jlis
pa3BUTUS U TOJJACpPKaHUS HHTepeca oOydarommuxcs K OHOJOTHM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOTO MaTepualia B COACPKAHUU MPOTPAMMBI
1Mo OMOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M Pa3BUTHUS
TOM WM MHOW oOsacTh OWOJNOrMM, BKIJIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YYEHBIX B PEILICHHE BAXKHEUIIIUX OMOJIOTHYECKUX U SKOJIOTHUYECKUX MPOOIIEM.



Lenp n3yuenus yuyebHoro npeamera «bruonorus» Ha yriryOJIE€HHOM YpOBHE —
oBlaZicHue OOy4YaloIMMHUCA 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAbHOU
OpraHu3allid KUBBIX CHCTEM pa3HOTO paHra MW TMpPUOOpPETEeHUE YMEHUM
UCIIOJIB30BaTh 3TU 3HAHUS B (DOPMHUPOBAHUU HHTEpeca K OMpenesI€HHOU objacTu
npodeCCUOHAIBHONW JIeATEeNIbHOCTH, CBSI3aHHOW ¢ OWONOruMe, Wiau K BbIOODPY
y4eOHOTr0 3aBeJeHUS JIJIsl TPOJAOIKEHUS OUOJIOTUYECKOTO 00pa30oBaHuUs.

JlocTkeHue 1end U3ydeHuss ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUNBAETCS PEHIEHUEM CIIEIYIOIINX 3a0a4:

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

O3HAKOMJICHHE OOYYaloIUXCsl C METOJAaMHU IO3HAHUS MKUBOW TPUPOIBI:
UCCIEIOBATEIbCKUMHU ~ METOJIaMH  OMOJIOTMYECKUX HayK (MOJIEKYJSpHOW U
KJIIETOYHON OuOJIOTMU, SMOPUOJOTMA U OWOJIOTMH pPa3BUTHUS, TE€HETUKU W
CeJEeKINMM, OWOTEXHOJOTUH U CHUHTETUYECKON OWMOJOTHM, MaJIeOHTOJOTHH,
AKOJIOTHM);  METOJJaMH  CaMOCTOSITEILHOTO  IPOBEACHUS  OMOJOTHYECKHUX
uccinenoBanuii B yabopaTopu M B mpupone (HaOdIoleHHe, W3MEpEHHeE,
AKCIEPUMEHT, MOJIETUPOBAHUE);

OBJaJicHUE OOYYaIOIIMMUCA YMEHHUSIMU: CAaMOCTOSITEIbHO  HAXOJIUTh,
aHaJTU3UPOBAaTh M KCIOJIb30BaTh OMOJOTHYECKYH0 HH(OpPMAIHIO; MOJIb30BAThCS
OMOJIOTUYECKOM TEPMHUHOJIOTHEN W CHUMBOJIUKOM; YCTaHABIUBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M COLUMAIBHO-3KOHOMHUYECKUMH U  HKOJOTHUUECKUMHU
npoOJieMaMu 4YeJIOBEUYECTBA; OIEHUBATh MOCJEACTBUS CBOEH NESITEIHHOCTH IO
OTHOIIIEHUIO K OKpY’Karolled NpUpOTHON cpene, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOIIUX  JI0JIe; OOOCHOBBIBaTH W COOMIOJATH  MEPHI
npodUIaKTUKU WH(PEKIIMOHHBIX 3a00J€BaHUM, MpaBuia MOBEJACHUS B MPUPOJAC U
obOecrieueHus: OE30MaCHOCTH COOCTBEHHOM >KU3HENEATEIBHOCTH B UPE3BBIYANHBIX
CUTyallMsX MPUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHbBIEC HAYYHBIE OTKPBITHUS B 00JIACTH OMOJIOTHUH;

pa3BuTHE y OOyYaIOIMKUXCS UHTEIUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEMN
B TMpOlleCCe 3HAKOMCTBA C BBIJAIOIMIMMUCA OTKPBITUSIMU U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHMOJIOTHH, pEelIaeMbIMH €10 MpoOJIeMaMH, METOJ0JIOTHUEH
OMOJIOrMYECKOT0 UCCIIEIOBAHUS, MIPOBEICHUS AKCIEPUMEHTATBHBIX
UCCIIEIOBAaHUM, pelieHnus] OMOJOTUYECKUX 3aj1ad, MOACIHUPOBAHUS OMOIOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y O0yYArOUIMXCSl IEHHOCTHOTO OTHOUIEHUS K KUBOW MPUPOJIE B
IEJIOM U K OTJIETHLHBIM €€ 00BheKTaM | SBICHUSM; ()OPMHPOBAHUE DKOJIOTHUCCKOM,
TCHETHYECKOW TPAaMOTHOCTH, OOIIEH KyJIbTyphbl TOBEICHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHne  OOY4YaIOIIMMUCA  KOMIIETEHTHOCTM B pPallMOHAIIBHOM
MPUPOJIONIONIB30BaHUU (COOIIOCHUE MpaBWJI TOBEICHUS B MPUPOJAE, OXPaHbI
BHJIOB, PKOCHUCTEM, OMOC(hephl), COXpaHEHHUH COOCTBEHHOTO 3JI0POBbS U 370POBBS
OKpYyXXarolmux Jojaed  (coOmromeHuss wMep NOpouiIakTUku — 3a00JieBaHUU,
oOecrieueHrue OE30MACHOCTH JKU3HENEATEIIbHOCTH B YpPE3BBIYAMHBIX CHUTYyaIUsIX
NPUPOJHOTO U  TEXHOTEHHOTO XapakTepa) HAa OCHOBE  HCIOJIb30BaHUS
OMONOTUYECKUX 3HAHUA U YMEHUH B TOBCETHEBHOM KU3HU;

CO3JJaHU€  YCIOBHM  JUIi  OCO3HAaHHOTO  BbIOOpa  OOYYaIOIIUMUCS
VHJIMBUIY AJIbHOMN oOpa3zoBaTenbHON TPAaeKTOPUH, CrocoOCTBYIOIIEH
nocieAymneMy npodecCHoHaAILHOMY CaMOOIPEAEICHUI0, B COOTBETCTBUH C
WHIUBUTY ATbHBIMA WHTEPECAaMH U TIOTPEOHOCTSIMH PETHOHA.

OO011ee ynciao 4yacoB, OTBEICHHBIX HA U3y4YeHHE OMOJOTMU Ha yriyOJeHHOM
YpOBHE CpeaHero oodiero odpazoBanus, coctapisetr 204 yaca: B 10 knacce — 102
yaca (3 gaca B Henento), B 11 kmacce — 102 gaca (3 gyaca B Heemio).

OT6op opraHuzanMoOHHBIX (OPM, METOJOB U CPEACTB OOydeHHUS OUOJIOTUU
OCYILECTBIISIETCA C Y4ETOM CHEUU(PUKU €ro COACPKAHUS W HAIMpPABICHHOCTH Ha
MPOJOKEHNE OHOJOTHYECKOro OoOpa3oBaHUS B  OpraHU3alUsAX CPEIHEro
po(dEeCCHOHATIBHOTO U BBICIIET0 00pa30BaHUS.

O0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUU OMOJIOTUH HA YIIIYyOJIEHHOM YPOBHE
SABJISIETCA TPOBEJACHUE JTA0OPATOPHBIX M MpakTH4eckux paboT. Takxke yuactue
OOyJaroIMXcs B BBIMTOJHEHUU TPOSKTHBIX M YUCOHO-MCCIIENOBATEILCKIX PadoT,
TeMaTUKa KOTOPBIX OMNpPENENSIeTCs y4YUTEJIeM Ha OCHOBE  HMMEIOIIHNXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX yCIOBUH.



COAEPKXAHUE OBYUEHUA
10 KVIACC

Copnepxxanue mporpamMmsbl, BBIAEICHHOE KYpPCUBOM, HE BXOAUT B IPOBEPKY
rocyJapctTBeHHou uroropoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemeHHas OUOJOTHSI — KOMIUJIEKCHasi Hayka. KpaTkasi uCTOpUsl pa3BUTHUA
Ouosiornu.  buonornueckue HaykKd W H3yYaeMble ~HUMHU  MPOOJIEMBL.
OyHIaMEHTAIbHbIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHbIE WCCICAOBAHUS B
OunoJsioruu.

3HayeHue OMOJOTHH B (DOPMUPOBAHUM COBPEMEHHOU €CTECTBEHHO-HAYyYHOU
kapTuHbl mupa. IIpodeccuun, cBs3aHHbIe ¢ OHOIOTHEH. 3Ha4YeHHWE OMOJIOTUM B
MPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKAa: MEIUILHNHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAHE MTPUPOBI.

JdeMoHcTpanuu

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

Tabmumel u cxembl: «CBsi3b OMONOTHMU C JIPYTMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U MX U3YYEHHUE

JKuBble cucTeMbl Kak NpeaAMeT u3ydeHus Ouonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCTb,
CIOXXHOCTh UM YIOPSAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alLWs,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIMA, KJIETOYHBIMH,
TKaHEBBIH, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOM, DKOCUCTEMHBIN
(buoreoneHoTHueckuii), OmocdepHsiii. IIporecchl, NPOUCXOAAIMINE B KUBBIX
cucremax. OCHOBHBbIE NpHU3HAKU KUBOro. JKu3Hb Kak (opMa CyliecTBOBaHUS
Marepuu. Hayku, u3ydaromme x1uBble€ CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3alvH.

N3ydenne xuBbiX cucteM. Meroasl Ouonormyeckoil Hayku. HaOmronenue,
W3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. llonarue o 3aBuCUMON U
He3aBUCUMOUN TmiepemeHHOW. IlmanupoBanme »skcnepumenta. [locraHoBka w
npoBepka runotre3. HyneBas runote3a. [lonsartre BBHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bopoc B Ouonornueckux AaHHbIX. OIllEHKAa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpUuMHBI WCKaXX€HUsT PeE3yJIbTATOB JKcrnepuMmeHrta. llonsarue
CTaTHCTUYECKOTO TECTA.

JdeMoHcTpanuu



Tabmuiet 1 cxeMbl: «OCHOBHBIE TpPHU3HAKU KU3HW», «buonornueckue
cucrembl», «CBONCTBAa XKHUBOM MATEPUMW», «YPOBHU OpPraHU3ALUUHU KUBOU
npupoae», «CTpOEHUE KUBOTHOM KIETKM», «TKaHW MKHUBOTHBIX», «CUCTEMBI
OpraHOB YEJIOBEYECKOTO opraHusMmay», «buoreorneHo3», «buocdepa», «MeToas
W3y4YE€HUS )KUBOU MPUPOJIBD».

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

IIpakTuyeckass pabdora «Vcnonp30BaHWE pPA3IUYHBIX METOJOB IIPH
W3YyYE€HUH 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:  MHUKPOCKOMMUS,
xpomarorpadusi, 31eKTpodope3, METOJl MEUYEHBIX aToMOB, auddepeHrnanIbHoe
HeHTpUuyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. HM3yueHue @uKrcuposanHvix
K1emox. DIEeKTpoHHass MUKpockonus. Kougokanvnas muxkpockonusi. BumanvHoe
(npudicuznenHoe) uzyueHue Kiemokx.

JdeMoHcTpanuu

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

Tabnuiel u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBIM MUKPOCKOI,
«Hcropus pa3zBUTHUA METOJOB MUKPOCKOTIUW).

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

IIpakTnueckass padora «/I3yyeHue METOJOB KJIETOYHOU OuoIOTUH
(xpomarorpadus, snexkrpodopes, auddepeHmaIbHOe IEHTPUDYrupoBaHuUe,
[TIIP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKU

XUMHUYECKHN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boma u €€ poib Kak pacTBOpPUTENSA, PEAarcHTa, y4acTHE€ B CTPYKTypUPOBaHHU
KJIETKH, TEIUIOperysiuu. MuHepaibHble BElIeCTBAa KIETKH, UX OHOJOTHYecKas
poJsib. POnb KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BeniecTBa KIETKU. buonormdyeckue mnoiumepsl. benku.
AMUHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OelKOoBOM Monekyibl. [lepBuunas
CTPYKTypa Oenka, MNeNnTuAHas CBA3b. BTopuyHas, TpeTU4HAas, 4YeTBEPTUUHAsS
cTpykTrypsl. Jlenarypamus. CsoiictBa OenkoB. Krnaccudukamus  Oenkos.
buonorunueckue GpyHkunu 6enxkoB. /Ipuonol.



YraeBoabl. MoHOCaxapuapl, AMCAXapUIbl, OJUTOCAXAPUIbI U MOJIMCAXaPUbI.
OO6mmit  1maH cTpoeHuss U (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue pyHKIUM YrIeBOIOB.

Jlunuael. ['uapodunbHO-rUapOPOOHBIE CBOMCTBA. Kiaccudukaius TUnuaoB.
Tpurnuuepunsl, ¢dochoaunuabl, BOCKH, CTepouabl. buonornueckue GyHKIUU
nunuoB. OO1IMe cBocTBa OMOIOTHYECKUX MEMOpaH — TEKY4YECTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, OJYITPOHULIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxkneotunpl. [lpunnun kommiementapHoctu. [lpaBuno Yapradda. Crpykrypa
JHK — nBoitnas cniupans. Mecrtonaxoxaenue u ouonornueckue gynkuuun JTHK.
Bunel PHK. ®yuxuun PHK B kitetke.

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

CrpykrypHas Ouojorus: OMOXUMHYECKUEe U OMOo(U3UYECKUE UCCIEAOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJeKyl. Mooeruposanue
CMpPYKMypwl U QYHKYUti 6UOMONEKY U ux Komniekcos. Komnviomepuwiii ouzaun u
opeanuyecKull CUHme3s OUOMOJIEKYL U UX HENPUPOOHBIX AHATO208.

JdeMoHcTpanuu

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

Huarpammel:  «PacnpeneneHue XUMHUYECKMX HJIEMEHTOB B  HEXKHUBOU
npupoe», «PacnpeneineHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuiel u cxeMmbl: «llepuoguueckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«Ctpoenune MolieKyibl BoIbD», «BemecrBa B coctaBe opranusmoBy», «CTpoeHHe
MOJIEKYJIbl Oenikay, «CTpyKTypbl O€NIKOBOMl MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBoaoBy, «CTpoeHHe MOJIeKyn JHUNUAoBy», «HyKIenHOBbIE KHCIOTBHIY,
«Crtpoenue monekyiasl ATO».

O6opynoBanue: XUMHYECKas MOocyAa U 000pyAOBAHHE.

JlaGopaTopHas padora «O0HapyxeHUE OCIKOB C TOMOIIBI0 KAYECTBEHHBIX
peaKiuii».

JlaGopaTtopnass  paGora  «lccrmemoBaHWe — HYKIEMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3IMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u GQyHKIUN KICTKH

Tunsl KIETOK: JyKapUOTHYECKass W Mpokapuotnueckas. CTpyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



Ctpoenue npokapuoTuueckoin kineTku. KiieTounas crenka 6OakTepuid u apxeil.
OcobeHHOCTH CTpoeHUsI TeTepoTpoHOW M aBTOTPO(DHONW NPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib TPOKAPUOT B OMOIIEHO3aX.

Crpoenue u (yHKIIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[Ina3matuueckass MemOpana (miazManemma). CTpykTypa IJIa3MaTHYECKOU
MeMmOpanbl. TpaHCHOpPT BEIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIN
(muddy3usi, obneruénnas nuddysus), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIN
akTUBHBIM TpaHcnopT). llomynponuniaemocts MemOpanbl. PabGora Hatpuii-
KaJMEeBOro Hacoca. DHAOIMTO3: MUHOIMTO3, (Garoruro3. DK30muTo3. KierouHnas
cteHka. CTpykTypa ¥ (yHKIIUU KJIETOYHOM CTEHKH pacTeHUM, rpuloB.

[urorutazma. I{uto3omne. [{utockener. /JIBrkeHne nuroriazMbl. OpraHou bl
KieTku. OIHOMEMOpaHHBbIE OpPraHOUILl KJIETKH: SHJIOIUIa3MaTH4YecKas CeThb
(BIIC), anmapatr [Nonbmxu, TU30COMBI, UX CTpoeHHe U GyHKIUU. B3aumocss3b
OJTHOMEMOpPAHHBIX OPraHOUJOB KJIETKH. CTpOeHHE TpaHyJSIPHOTO PETUKYIyMa.
Mexanuzm nanpaenenus 6enxkos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmankuit  (arpaHyisipHbIi)  SHIOIUIA3MATHYECKUM
petukynyM. CekperopHas QyHkuus amnmapara ['onbmku. Moougurkayusa 6enxos 6
annapame [ onvoxcu. Copmuposka 6Oenxoe 6 annapame [ onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyonu pacturenbHbIX KiIeToK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIETKH:  MUTOXOHAPUM,  IJIACTUJIBIL.
IIpoucxoorcoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHIpUU M 1iactun. llepBuunele,
BTOPUYHBIE UM  CJIOXKHBIE  IJIACTUIBI  (OTOCHHTE3UPYIOIIUX  DYKApHOT.
XJ10pOIIacThl, XpPOMOILIACTHI, JICHKOIJIACTHI BHICIIUX PACTCHUH.

HememOpanubie opranouasl kietku CTpoeHne u PyHKIHH HEMEMOPaHHBIX
OpraHOUI0B KJIETKH. Pubocomsr. LIpomedsicymounvie Gunamenmei.
MukpodunaMeHTbl. Akmunogvie Mmuxkpoguramenmuol. MBpIIEUHbIE  KIETKH.
Axmunogvie KOMNOHeHmbl Hembluleynvlx Kiemok. Muxkporpyoouku. Knetounsiid
uentp. CTpoeHuE ¢ JBWKEHHE JKICYTUKOB W pecHUYEK. MUKpoTpyOOUKH
uurorasmel. Llentpuons. benku, accoyuuposammvie ¢ MuxpoguiameHmamu u
Mukpompyboukamu. Momophsie benku.

Snpo. Obonouka siapa, XpOMaTUH, KapuoIUIa3Ma, SIAPHIIIKH, UX CTPOCHHUE U
byukiuu. SnepHbiii OenkoBbii Matpukc. I[IpocTpaHCTBEHHOE pacmoIOKEHUE
XpoMOocoM B uHTepdazHOM siape. Dyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — TUCTOHBI. /J[unamuka s0epHolt o060a0uKku 6 mumose. AHoepmwiil
Mparcnopm.

Kinerounsie BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK yKapUOT
(pacTuTeNbHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuiel U cxembl: «CTpoeHHE SYKapUOTUYECKOW KIETKW», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHAPUN», «SAapo», «CTpoeHrne nNpoKapruoTUUECKON KIETKI.

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

JlaGopaTtopnass pabora «M3ydyeHue CTpOEHUSI KIETOK Pa3IUYHBIX
OpTraHU3MOB).

IIpakTnueckas padora «/3yueHue cBOMCTB KJIETOUYHON MEMOpaHBD.

JlaGopaTopnass padora «VcciaegoBanue miua3moiiu3a W JEIUIa3MOJIU3a B
PACTUTENIbHBIX KIIETKAX».

IIpakTuyeckass padora  «/3ydyeHue  JBMKEHHS  LUTOILIa3Mbl B
PACTUTENbHBIX KIIETKAX».

Tema 6. O0OMeH BellecTB M MPpeBpPAallleHUE IJHEPITHH B KJIETKe

AcCUMUTISALNS U JUCCUMIWISIIIUSA — JIB€ CTOPOHBI MeTabonu3ma. Tumnbsl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TETEPOTPOGHBIA. YYacTHe KHCIOpoJa B OOMEHHBIX
mporeccax. JHepreTuueckoe obOecneyeHue kieTku: mnpeBpanieHue ATD B
oOMeHHBbIX Tmporeccax. DepMEHTaTUBHBIA XapakTep peakuuid KIETOYHOTO
Metabonuzma. DepMmeHTH, UX CTPOEHUE, CBOMCTBA M MEXAHU3M JIEUCTBUA.
Kodepmentsl. OTnnunst pepMeHTOB OT HEOPraHUYECKUX KaTalnu3aTopoB. bemku-
aKTUBATOPhl U OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peaKkiuil OT pa3IU4HbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpraHWYECKHX BeElIECTB B KieTke. DoTocuHTE3.
AHoKcucenHbIll U OKcueeHHbll omocunmes y odaxkmepui. Ceemocoouparoujue
nuUSMeHmyl U NUSMEHmMbl PeaKyuoHHo2o yenmpa. Ponp XJI0pOoImIacToB B MpoOLECCe
¢dborocunTeza. CeroBas u TeMHOBasi Gaszbl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IIpogyKTUBHOCTh (oTOCHHTE3a. BrusiHue pa3nuuHbix (akTOpOB
Ha CKOpoCTh (poTocuHTe3a. 3HaueHue (HOTOCUHTE3A.

XEMOCHUHTES. Pa3noobpazue OPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUUIUpyONMe OaKkTepuu, Keae300aKTepuH, CepoOaKTepHUH, BOJOPOJHbBIC
OakTepun. 3HAUYEHUE XEMOCHUHTE3A.

AHad’poOHble opraHu3Mbl. Bunbl Opokenus. [IponykTel OpokeHUss U HUX
UCIIOJB30BAaHUE YETOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTHH U BO30OYAUTEIU OOJIe3HEH.

AspobOHbBIE OpTaHU3MBlI. DTanel DHEPTETUYECKOTO oOMeHa.
[ToaroroButenbHbIN 3TaN. [ THKOMN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIIOKO3BI.

buonoruueckoe okucieHue, Uiu KJIETOYHOE JAbixaHue. Poiib MUTOXOHApPHUIL B
npoiieccax ouosiorndeckoro okucieHus. [ukmuyeckue peakuun. OKUCIUTEIBHOE
dbochopunupoBanmne. Duepeus membparnHozo epaduenma npomonos. Cunmes



ATD: paboma npomonnou AT®-cumnmaser. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BelecTB Iepe1 aHadPOOHBIM. DPHEKTUBHOCTH IHEPTETUUECKOT0 OOMEHa.

JdeMoHcTpanuu

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

Tabmaunupl U cxembl: «DOTOCUHTE3Y», « DHEpPreTUIeckuii ooMen», «brnocunres
oenkay, «CtpoeHue hepMeHTay, « XeMOCHHTERY.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOPYJIOBAHHUE JJIsi MPUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGopaTropHass padora  «lM3ydyeHue  KATaIUTUYECKOM  aAKTUBHOCTH
(dhepMeHTOB (Ha IpUMEpe aMuJIa3bl MIN KaTaaasbl)y.

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

JlaGopaTtopnass padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlaGopaTopHasi pabora «CpaBHEHHE MIPOIIECCOB OPOKEHHUS U TBIXaHUS.

Tema 7. HaciiencrBeHHass uHGOpMalUs U peajin3anus eé B KiIeTKe

Peakuun matpuuHoro cuHtesa. [IpuHUIMN KOMIUJIEMEHTAPHOCTU B PEAKIUSAX
MaTpuyHOro cuHTe3a. Peanuzanus HacneacTBeHHOW mHbopmanuu. ['eHeTnueckuii
KOJ, ero cBoucTBa. Tpanckpunuusa — MarpuuHblii cuHTte3 PHK. IIpmHmmmne:
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, aHTUMNAPAIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsuusa u e€ stanbl. Yuactue TpancnopTHeix PHK B Ouocunrtese Oenka.
VYcnoBus Ouocunresa Oenka. KoaupoBanue amunHokuciaor. Ponb pubocom B
OuocuHTe3e Oernka.

Cospemennvie npedcmasienus o cmpoenuu cenog. OpraHuzaius reHoma y
MPOKAPUOT U IYKApUOT. Perynsius akTUBHOCTH T€HOB Yy NpokapuoT. ['mmortesa
onepona (®. XKako6, XK. Mano). MonekynsapHvie Mmexanuzmvl IKCNPECcUuu 2eHO8 y
aykapuom. Ponb xpomamuna 8 pe2ynsayuu pabomsi 2enog. Perynsuus oOMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

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

Bupycnble 3a001eBanus 4enoBeka, >kMBOTHbIX, pacteHuit. CITN, COVID-
19, conmanbHble U METULIIMHCKUE POOIEMBI.

buoungpopmamuka: unmeepayus u ananuz dorvuwiux maccueos («bigdatar)
CMPYKMYPHbIX OUoI02UudecKux oanHvlx. Hanomexnonoeuu  buonocuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.



JdeMoHcTpanuu

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

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

IpakTuyeckast padora «Co3gaHrue MOJEIN BUPYCA.

Tema 8. 7ZKu3HeHHbI HUKJ KJICTKHU

Knerounsrii 1muki, ero mnepuoiabl W peryisiusa. Wuarepdaza u  MHTO3.
OcobeHHOCTH TpolleccoB, MpoTekawmux B uHTepdasze. [loaroroBka KiIeTKH K
nenenuto.  Ilpecuntetrmdyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKUU WU
MOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) IEpUOIbl MHTEP(]a3bI.

Marpuunsiii cuate3 JHK — permukanms. [Ipunnunsr permmkanun JTHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUINAPAIIIECIBbHOCTD.
Mexanusm perukannu JIHK. Xpomocomsl. Ctpoenune xpomocom. Tenomepsl u
TeloMepa3za. XPOMOCOMHBIM HA0Op KIETKM — KapuoTHI. JIUIUIOMIHBIM U
rallouIHBIA ~ HA0Opbl  XpoMocoM. ['oMosnoruunbie Xxpomocombl. [losioBbie
XPOMOCOMEBI.

Henenne knetkm — wmuTo3. CTaguu MHUTO3a W MPOUCXOIAIINE B HUX
npouecchl. Tumnbl MuTo3a. KaproknHe3 M UUTOKHWHE3. BbHOIOrMYeckoe 3HaYeHHe
MHTO3a.

Perynmauuss mutorndeckoro nukia kietku. l[Iporpammupyemasi kierouyHas
rudesb — anomnTo3.

Knerounoe sanpo, XxpoMocombl, (yHKIIMOHAIbHAs TE€HOMHKA. MexaHuzmol
nponugepayuu, ouggepenyuposku, cmapenus u eubenru Kiemok. «l{ugposas
KiemKkay — Ououngopmamuyeckue Mooeiu QyHKYUoOHUpPOBaAHUs KIemKU.

JdeMoHcTpanuu

Tabauupl U cxembl: «OKW3HEHHBIM ITMKI KIETKW», «Mutos»n, «CTpoeHue
xpomocom», «Pemmukanus JTHK».

OO06opynoBaHKe: CBETOBOM MUKPOCKOIN, MUKponpenaparsl: « MUTO3 B KIIETKaX
KOPEIIIKA JTyKa.

JlaGopaTropnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax».

JlaGopaTopHnasi pabora «HaGntoieHre MUTO3a B KJIeTKaX KOHYMKA KOPEIKa
nyKa (Ha TOTOBBIX MUKpOTMpenaparax)y.

Tema 9. Ctpoenne u GpyHKIIMH OPraHU3MOB

buonoruueckoe pazHooOpa3ue OPTaHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHbIEC, MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH  CTPOEHUS M KUBHEACATEIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUYHbIE TPUOBI, OJHOKJIETOUHbIC
BOJIOPOCIH, APYTHE NPOTUCTHI. KOJIOHUAIBHBIE OPTAHU3MBI.



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

Txkanum pacreHuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelIbHAas,
MOKPOBHAs, MPOBOJAIIAS, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
(yHKIIUN 1 pacnoyioKEeHHs TKaHEel B OpraHax pacTeHUM.

TkaHu KUBOTHBIX U YEJIOBEKA. THIBI KUBOTHBIX TKAaHEU: 3MUTEIHAIbHAS,
COeIMHUTEIbHAsI, MblIIeyHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (QYHKUUNA U
PacMoJIOKEHUSI TKAHEW B OpraHax KMUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W TE€HEpPATUBHBIE OpraHbl pacteHuid. OpraHbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U YeOBeKa. OYHKIINHU OPraHOB U CUCTEM OPTaHOB.

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

JIBrokeHne  OpraHu3MoB.  J[BHJKEHHME  OJHOKJIETOYHBIX  OPraHW3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOUHBIX PACTCHUM:
TPONU3Mbl M HACTHUH. JIBM)KEHHWE MHOTOKIETOYHBIX >XMBOTHBIX UM YEJIOBEKA:
MbllieyHasi cuctema. Pediekc. CkeneTHbIe MBIIIIIBI U UX paboTa.

[Iutanne opranusmoB. IlornmomieHne BOABI, YIJIEKKCIOrO Ta3a H
MHHEPAJIbHBIX BEHIECTB pacTeHUsIMU. lIuTanue >KMBOTHBIX. BHyTpumonoctHoe u
BHYTPUKJIIETOUYHOE nuuieBapeHue. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTAENBI
MUIIEBAPUTENBHOTO TpakTa. [IumeBapurtenvHble kene3bl. [lumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacreHuil. Jlpixanue >kuBOTHbIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[pIxarenibHas MOBEPXHOCTD.
’KabepHoe u nérouHoe apixanue. /prxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIOLIMOHHOE  YCIIO)KHEHUE CTPOEHUS JETKUX IO3BOHOYHBIX IKUBOTHBIX.
JlpIxaTenpHas cUCTEMa 4YeNOBEKAa. MeXaHUu3M BEHTWISIUUU JETKUX Yy MTHI] U
MJIeKoNUTaromux. Perynsius npixanus. J{pixareabHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHUu3MOB. TpPaHCHOPTHBIE CHCTEMBI PACTEHUM.
TpaHcnopT BemiecTB y JKHUBOTHBIX. KpoBeHOCHass cucremMa U €€ OpraHbl.
KpoBeHocHass cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE coOCyabl M KpoBb. Kpyru kpoBooOpailieHHs. DBOIIOLMOHHbBIC
YCJOKHEHUSI CTPOSHUSI KPOBEHOCHOW CHUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepua v €€ perysiums.

Beinenenne y opraHu3moB. Breinenenwe y pacteHuid. Beinenenue y
KUBOTHBIX. CokparutenbHble Bakyonu. Opranbel BbiaeneHus. OunbTpanus,
CeKpelrsl U 00paTHOE BCACHIBAHME KAK MEXaHU3Mbl Pa0OThl OPTAHOB BBIJCICHUS.
CBs3b MOJIOCTH TeJNa C KPOBEHOCHOW U BBIJCIUTEIIBHON cUCTeMaMu. Briienenue y



MMO3BOHOYHBIX >XMBOTHBIX M uenoBeka. [louku. CtpoeHue u (yHKIIMOHUPOBAHUE
HedpoHa. OOpa3oBaHUE MOYH Y YETIOBEKA.

3amura y OpraHrM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CHopsl
OakTepuii M LHUCTHI MNPOCTEHUIIUX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3aIUThI. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M WX HOPOU3BOJHBIE.
3amura opranusMa oT Ooje3Heil. MIMmyHHas cuctema yenoBeka. KiileTouHbli U
ryMOpaJibHbBIH UMMYHHUTET. BpoxIEHHBIN W TPUOOPETEHHBIN creruduuecKuii
UMMYHUTET. Teopusi KIOHaIbHO-celeKTUBHOro ummyHnutera (I1. Opaux, @. M.
bepuet, C. Tonerasa). BociasiutenbHbie OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
MMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JIEBaHUN.

Paznpaxxumocte ®  peryiasuMss |y  OpranusmoB. Pazmpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3gpaxuMocTs ©  perymamus y
pacteHnii. PocToBble BenecTBa U UX 3HAYCHUE.

HepBnasi cucrema u pedraekTopHas peryisiius y XUBOTHbIX. HepBHas
CHUCTEMA U €€ OTHEIbl. DBOJIIOIUOHHOE YCIIOKHEHHE CTPOCHUSI HEPBHOM CHUCTEMBI
y KMBOTHBIX. OTHENbl TOJOBHOIO MO3Ta IMO3BOHOYHBIX XKUBOTHBIX. Pedrekc u
pednexkTopHas ayra. be3ycioBHbIE U YCIIOBHbBIE PE(DIICKCHI.

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

JdeMoHcTpanuu

[Toprper: U. I1. I1aBnos.

Tabmuiet U cxeMbl: «OIHOKJIETOUHBIE BOAOPOCIHN», «MHOTOKIETOYHBIE
Bojopocnn», «bakrtepum», «lIpocrermme», «OpraHbl LBETKOBBIX PACTECHHIN»,
«CucTteMbl OpPraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pactenuit», «KopnHeBbie cuctembl», «CTpoeHUE CTEOIN»,
«CTpoeHne JIUCTOBOM IUIACTHHKWY», «TKaHM KUBOTHBIX», «CKEJIET YeIOBEKay,
«ITnmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpIxarenbHas

CHCTEMa, «HepBHast  cucrtemay, «Koxay, «MBpIllIeYHAsT ~ CHCTEMay,
«BpigenurensHas cucteMmay, «HAOKpHUHHAS cucteMay, «CTpOEHHE MBIIIIBDY,
«Ammynurer»,  «Kumeunonosoctueiey, «CxeMa  TUTAaHUA  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMUBOTHBIX», «CTpOEHHE THUIPBI»,
«Crpoenne nnaHapumn», «BHyTpeHHee cTpoeHue O0XKIAEBOro 4epBsa», «HepBHad
cucreMa poeio», «HepBHas cucrema narymkm», «HepBHas  cucrtema
npecMbIKaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKonuTaromux», « HepBHas cucrema uenosekay, «Peduekcy.



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENapaTbl OJIHOKIETOYHBIX
OpraHu3MOB, MUKpPOIpENapaTbl TKAaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HAaCEKOMBIX, UIJIOKOXXHX, UBbIE JK3EMIUISIpbl KOMHATHBIX pacTeHU, repbapuu
pacTeHMil pa3HBIX OTHAENIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUJIEKIIMM O€CHO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YeJIOBeKa,
o0opynoBaHue JUisl AEMOHCTpAIlMU MOYBEHHOT'O ¥ BO3/IYIITHOTO MUTAHUS PACTEHUH,
pacuiernieHus Kpaxmasia u 0eJIKoB Mo iecTBUeM (GEepMEHTOB, 000PYI0BaHHE IS
JIEMOHCTPAIIUU OTMBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JErKUX, MEXaHU3Ma
JIIXaTENbHBIX JBUKEHHI, MOJIENIA TOJIOBHOTO MO3Tra Pa3IMYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3yueHue TKaHEe paCTEHUI.

JlaGopaTopHasi pabora «/3yueHue TKaHEN KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazMmHoOkeHUE M Pa3BUTHE OPTaHU3MOB

@opMbl pa3MHOXKEHUSI OpraHu3MOB: Oecrojioe (BKJIOYasi BEr€TaTUBHOE) U
nmojoBoe. Buuabl  0ecrnoioro  pa3MHOXKEHUS: TOYKOBAHHUE, CHOPYJISALUS,
(dbparmeHTanys, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxxkeHue. [losoBble KIIETKM, WM rametrsl. Meio3. Craauu
Mero3a. [ToBenenne xpomocoM B Mero3e. KpoccuHroBep. bHoJIOrH4eckuii CMbICI
MeHo3a M IOJIOBOTO Iporecca. Meio3 W €ro MeCTO B JKM3HEHHOM IHKJIC
OpraHU3MOB.

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

OnnonoTBOpeHre U SMOpPUOHAIBLHOE pa3BUTHUE KUBOTHBIX. (CrnocoObl
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHOJIOTUs — HayKa
0 Pa3BUTHHU OPTaHU3MOB. Mopghocenesz — 00Ha U3 21aABHBLIX NPOOIIEM IMOPUOTIOCULL.
Konyenyus mopgocenos u moodenu mopgoeenesa. Craauum >MOpHOTreHe3a
KUBOTHBIX (Ha mpumepe Jnarymku). JpoOnenwe. Tumbl  apoOneHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobnenue. brnacmyna, munsi
onacmyn. OCOOEHHOCTH NAPOOJICHUST MIEKOMUTAIONIUX. 3apOJBIINIEBhIE JIUCTKU
(ractpynsuus). 3aKkiiaika OpraHoB M TKaHEH U3 3apOobIIIEBbIX JUCTKOB. B3auMHoe
BIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHAIbHAS WHIYKIIUS).
3akiagka IUlaHA CTPOCHUS JKUBOTHOTO KAaK  PE3yJbTaT HMEPAPXUUYECKUX
B3aUMOJICUCTBUN TeHOB. BiusHue Ha SMOpPHOHANIBHOE PaA3BUTHUE PATUYHBIX
(haKTOPOB OKPYKAIOIIECH CPebl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHBIM mnepuox. [lpsmoe u
HempsMmoe pa3Buthe. Pa3Butue ¢ metaMopdo3oM Yy O€CMO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. buHoOJIOrMYeckoe 3HAUYEHHE MPSMOr0 W HEMPSIMOIo



pa3BUTHS, UX PACHpPOCTPAHEHHE B NpUpoje. Tumbsl pocrta KUBOTHBIX. DAKTOPHI
PEryJIAIU POCTa KUBOTHBIX U yenoBeka. CTaauu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y XKUBOTHBIX U yenoBeka. [leproasl oHTOreHes3a uenopeka. CtapeHue u CMepTh Kak
OMOJIOrMYEeCKHE MPOLIECCHI.

PasmHoxeHue u paszButue pacreHuil. ['amerodutr u cnopodut. Meiio3 B
KU3HEHHOM IMKie pacteHu. OOpa3zoBaHue CIop B IIpolecce Meko3a.
l'ametrorene3 y pacrenuid. ONJIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BOWHOE OIJIOAOTBOPEHHE Y IIBETKOBBIX pacteHuil. OOpazoBaHue u
pPa3BUTHE CEMEHMU.

MexaHu3MBbl PEryJISIIUA OHTOTE€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuupl U cxembl: «BeretaTuBHOE pa3sMHOXEHHE», «THIBI Oecrnoaoro
pasMHOXEHUsD», «Pa3MHOXKEHHE XJIaMHUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3mHOXkeHue runpb», «Meios», «XpomocoMbl», «l'amerorenes», «CTpoeHue
SAMLEKIETKH U crepmaro3onaa», « OCHOBHBIE CTaauud OHTOreHesa», «lIpsmoe u
HenpsiMoe pa3Butue», «Pa3Buthe Maiickoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue nArymkn», «JIBOWHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTEHUI,
«CtpoeHne ceMsH OJHOIONBHBIX M JBYJIOJbHBIX PACTECHHI», « KU3HEHHBIA UK
MOPCKOM  KamycTbDy, <«OKWM3HEHHBIM LHMKIT  MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, MHKpoOMIpenapaTrhl 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 Pa3MHOKEHHUS BBICHINUX
pacTEHUI.

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

Hcropust cTaHOBIEHUS M pa3BUTUS TE€HETHKM Kak Hayku. PaGorsr I
Menpgens, I'. ne @pusa, T. Moprana. Ponp 0T€4ECTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Padoter H. K. KonpitoBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumnuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHS U CUMBOJIBI. [ 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTEPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIM W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs TUHUS, THOPUIIbI, TEHOTUI, ()EHOTHII.



OCHOBHBIE ~ METOJIbI ~ TCHETHUKH:  THOPUIOJOTUYECKUM,  IHUTOJOTHYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU.

JdeMoHcTpanuu

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

Tabaunpl U cxembl: «MeTobl TeHETUKNY, «CXeMBbI CKPEIITUBAHUS).

JlaGopaTopnass padora «JIlpo3oduma Kak OOBEKT TE€HETHUYECKHX

HUCCIIEIOBAHUIT.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBoiii 3akoH Mennens — 3aKoH

eanHooOpasusi ruOpu0B nepBoro nokojenus. [IpaBuino nomunupoBanus. Bropoi
3aKOH Menzenss — 3aKOH pPacIICIUICHUs NPU3HAKOB. llATONOrMYEecKre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIUBaHus. [ UmoTe3a YUCTOTHI FaMeT.

Ananusupytouiee ckpemuBanue. [[poMexXyTOUHBbIN XapakTep HACIEAOBaHUS.
Pacuiennenne npu3HakoB MpU HEMOJTHOM JOMUHUPOBAHUMU.

Jurnbpunnoe ckpemuBanue. Tpetuil 3akoH MeHienst — 3aKOH HE3aBUCHUMOTO
HACJEIOBaHUS  NPU3HAKOB. [uronornueckue OCHOBBI ~ JTUTUOPUAHOTO
CKpEILUBAHUS.

CuerieHHOe HaciedoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHoe
HACJIEOBAaHUE TE€HOB, HApPYLICHUE CLEIUICHUS MEXAY TIeHaMH. XPOMOCOMHas
TEOPUs HACIIEICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIN MEXaHU3M ONPEAEIEHUs M0JIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI W TE€TEPOTraMEeTHBIM MOJ. [ 'eHeTnueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HacnenoBaHnue npru3HaKkoB, CLEIIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucreMa. [neoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIN ajienu3M. B3anMoneicTBUE HEaUIeNbHBIX T'€HOB.
Kommnementapuocts. Onucras. [lonumepust.

['eHeTnyeckuil KOHTPOJIb Pa3BUTUA PACTEHUM, >KUBOTHBIX WU YEJIOBEKA, a
Takke (U3NOIOTUYECKUX TIPOILIECCOB, MOBEACHHUS U KOTHUTHUBHBIX (DYHKIIHIL.
['eHeTHyeckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IUH
— Tapa3uT» U «XO35UH — MHUKpOOHMOM». ['eHeTHYecKHue acmeKTbl KOHTPOJSI U
M3MEHEHHUs HaCIeACTBEHHOU NH(POPMAIIMU B TOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabnuier u cxemsl: «llepBbiit U BTOpOil 3aKoHB Menaens», « Tpetuil 3akoH
Mengens», «AHaIU3UpPYIOILIEEe CKpemuBaHue», «HemomHoe moMuHUpOBaHUEY,
«CleryieHHOe HacleOBaHUE TMPU3HAKOB Yy Jpo30oduibly, «l'eHeThka moJiay,



«Kapuotun uenoseka», «Kapuotun napozoduisl»y, «Kapuotun nTuilsn,
«MHOKECTBEHHBIN aJICIN3M», « B3anMOI€ICTBHUE TC€HOBY.

OOGopynoBanue: MoJenb JJisl JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOrO TIOKOJICHUST M paCHICIUVICHUs NPU3HAKOB, MOJENIb s
JEMOHCTpAllUM 3aKOHA HE3aBUCHUMOIO HAcCJIEAOBAHUS NPU3HAKOB, MOJEIb IS
JEMOHCTPAlUK CLEIMJIECHHOTO HACIEIOBAHUSA MPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «/po3odunay.

IIpakTnueckass padora «M3yueHune pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpEILUBaHUA Y APO30(PUITBD.

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

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTuna u cpeabl npu  dopmupoBaHuu (eHoTumna.
N3meHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buisl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIECICTBEHHAS.

Moaudukannonnas u3MeHYuBOCTb. Ponb cpeasl B popMupoBanuu
Moau(pUKaIMOHHOW u3MeHYuBOocTU. Hopma peakiuu mpusHaka. BapuannoHHbBIN
pan u BapuanmonHass kpuBas (B. Moranncen). CpoiicTBa Moau(UKaiMOHHOM
W3MEHYUBOCTH.

I'eHoTHIMYECKasE N3MEHUYNBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTh. Meio03 M MOJOBOM MpoIecc — OCHOBa
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3/JaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax OJTHOrO BUA.

MyTanmoHHasT W3MEHYMBOCTh. BHIbBl MyTalnuili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUHPOBAaHHbIE MyTaluH. SepHbIE U
HUTOIUIa3MaTuyeckne myTtauuu. CoMaTHYeCKHe W IMOJIOBbIE MyTauuu. [IpuunHbI
BO3HUKHOBEHUS MyTanuid. MyTareHpel W WX BJIUSAHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO TMpolecca. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacnenctBeHHo m3menunBoctu (H.M. BaBuiio). BHesinepHass U3MEHUUBOCTh U
HACJIECTBEHHOCTb.

Dnueenemuxa U INUSEHOMUKA, pPOJb INUSEHEMUYECKUX (Qakmopos 8
HACIe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUIMOS.

JdeMoHcTpanuu

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

Tabmuupl u  cxembl: «Buuabl u3MeHUYHBOCTHY», «MoaudukamoHHas
W3MEHYUBOCTbHY, «KombOuHatuBHas W3MEHYUBOCTbHY, «Merno3sy,
«OnnonorBopenuey, «l'eHeTndeckue 3a00jieBaHUs YeToBeKay, « Buabl MyTamuii».



OGopynoBaHue: XUBbIe U TepOapHbIE AK3EMIUISIPhl KOMHATHBIX PACTECHHI,
pucyHk# (poTtorpadun) > KUBOTHBIX C Pa3IMYHBIMU BUIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(UKAIIMOHHOW HW3MEHUYMBOCTH. [locTpoeHue BapHAallMOHHOTO psiga U
BApUALIMUOHHOUN KPUBOW».

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

Tema 14. I'eHeTnka 4esioBeka

Kapuorun uyenoseka. MexayHapoaHas Mporpamma HCCIEIOBaHHS T€HOMaA
yenoBeka. MeTonbpl  UM3y4eHMsT T€HETHMKH  YEeJIOBEKAa: TIEeHEaJOTHYEeCKHM,
OJIN3HEIIOBBIN, HATOT€HETUYECKU, MOMYJIALIMOHHO-CTaTUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKU. CoBpeMeHnHoe ONpEACICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[11[P-ananu3a. HacineactBenHsie 3a00sieBaHus YelioBeKa. [ eHHbIE 1 XpOMOCOMHBIE
OoJie3HU 4YeloBeKa. boyie3HH ¢ HacleACTBEHHOW MPeapacioioKeHHOCTHIO.
3Ha4YCHUE MEAUIHUHCKOW T€HETHKH B MPENOTBPAILCHUN U JEYEHUH N€HETHYECKUX
3a00neBaHUi 4YelloBeKa. MeauKo-reHeTuueckoe KOHCYJIbTUpoBaHue. CTBOJIOBBIE
KJIEeTKH. [[OHATHE «TE€HETHYECKOro rpysa». DTUYECKHE aCIEKThl UCCIIEIOBAHUN B
00J1acTU peJaKTUPOBAHUSI FTEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TMOBBIIIEHHOW YYBCTBUTEJIHHOCTH YEJIOBEKAa K
(U3MYECKOMY U XMMUYECKOMY 3arpsi3HEHHIO OKpY»Karolen cpefpl. ['eHeTnueckas
MPEIPACIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSM.

JdeMoHcTpanuu

Tabnuiel u cxembl: «Kapuotun uenoBekay, «MeToJbl U3yUEHUS] TEHETUKU
4yesnoBekay, «l'eHeTuueckue 3a00JIeBaHUs YETTOBEKaY.

IpakTuyeckast padbora «CoCTaBICHHUE U aHAIA3 POJOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3sMoB

JloMecTukanusa ¥ CeneKuus. 3apoKACHUE CEJNEKIUU U JIOMECTHUKALIWU.
VYuenne H. WM. BapumoBa o IleHTpax NPOUCXOXKIESHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. Posib cenekuun B CO31aHUM COPTOB PACTEHUU M TOPOL
#*uBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTMYECKUX PSIJOB B
HacjieacTtBeHHoW wu3MeHumBocthd H. WM. BaBunoBa, ero 3HaueHue I
CEJIEKIIMOHHOM pabOoTHI.

Metonbl cenekuMOHHOM padoThl. McKyccTBeHHBIM OTOOpP: MacCOBBIM U
VH/IMBU1y JIbHBIM. Otanbl  KOMOWHAIIMOHHOW  CEJIEKIIUHU. UcneiTanne
MpPOU3BOUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C IOMOINIBIO OIIEHKU
(heHoTUIa MOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMonisto ananu3a JJHK.

HcKyccTBeHHBIM ~ MyTareHe3 Kak  METOJ|  CEJEKUMOHHOM  paloThl.
PagnanMOHHBIN M XUMAYECKAN MYyTareHe3 Kak UCTOYHHK MYTAlUN y KyJIbTYPHBIX



¢bopm opranu3MoB. lcrnosib30BaHHE TEHOMHOTO PEAAKTHUPOBAHUS W METOJIOB
pekomOuHanTHbIX JJHK 115 mosyyeHus ucXoqHOTo Matepuana Jjisi CeJIeKINu.

[Tomyuyenune MTOJIUTLIIONIOB. BuyTtpuBnaosas ruopuAN3aIIvs.
bnuskopoacTBeHHOE — CKpeniuBaHWe, WM UHOpuauHr.  HepojacTBeHHOe
CKpellluBaHue, Win ayTOpuauur. ['erepo3uc u ero npuuuHbsl. Mcmnonp3oBaHue
rereposuca B cenekuuu. OtnanénHas rubpuauzanus. [Ipeomgonenue Oecruioaus
MEKBHUJOBBIX THOPUAOB. JIOCTHKEHUS CEIEKIIMU PACTEHUN U )KUBOTHBIX. «3enénas
PeBoIoOYUAY.

CoxpaHeHrEe U U3YUYECHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHHN W
UX JUKAX  poauWyed  JUIsl  CO3JaHUsT  HOBBIX COPTOB U THOpPUIIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. JM3yuenue, coxpamenue u ynpaegieHue
2EHEeMUYECKUMU PecypCcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIO8LIX HCUBOMHBIX
8 Yensax YIydueHus: Cyuecmeayouux U co30anus HO8blx Nopoo, JUHUL U KPOCCO8, 8
MOM YUCle C NPpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008aAHULL
nepeoosuvlx uoell U NepCneKmu8HbLX MexHOoN0ULL.

JdeMoHcTpanuu

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

Tabnuiel 1 cxembl: «L{eHTpbI TPOUCXOKIECHUSI U MHOTOOOPa3Hs KYJIbTYPHBIX
pacTeHui», «3aKOH IOMOJIOTUYECKUX PSJIOB B HACIECACTBEHHON W3MEHUYHMBOCTH,
«Metonpl cenekiumy, «OTnanéunas rTudbpuauzanusy, «MyTaresesy.

JlaGopaTopHasi padora «l3ydeHue cOpTOB KYyJIbTYPHBIX PACTEHUWA U MOPOL
JOMAIITHUX )KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METONOB CEIEKINU PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUN.

JKcKypeusi «OCHOBHBIE METOAbI U JOCTHUKEHUS CEJNEKIUU PACTEHUN U
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIM YYacTOK, B TEIUIMYHOE XO3SUCTBO, B J1abOOpaTOPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

Tema 16. buoTexH0J10rMsi 1 CHHTeTHYECKAasi O0MO0JI0THSI

OOBEeKThl, HCHOJIb3yeMble B OHWOTEXHOJIOTMU, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYPBI, MHUKPOOPTAHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguunonHas
OMOTEXHONOTHS:  XJeOOoNeueHue, IMOJIYyUYeHHE KHUCIOMOJOYHBIX MPOJIYKTOB,
BUHOJeNe. MukpoOuonornueckud cuHTe3. OOBEKTHl MHUKPOOUOJIOTHYECKHUX
texHonorui. [Ipou3BoacTBO O€lika, aMUHOKUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTHII M MHCTPYMEHTOB LIEJIEHANPABICHHOTO 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 PAaCTCHUU U
#*UBOTHBIX. Kpuobanku. Comarnueckas TruOpuan3anus ©W COMaTHUYECKUU
sMOpuoreHe3. lcrnonap30BaHWE TaluIOMJOB B CEJIEKUUHU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Mcnonb3oeanue MOHOKIOHANbHBIX U NOJUKTOHATIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKkoHCTpyKuus
SAMUEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJ TPAaHCIUIAHTALIUU SIJIEP KIIETOK.
Texnonoz2uu 0300po6enus, KYJIbMU8UpO8aHUs. U  MUKPOKIOHANIbHO20
DA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi M TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
KoHcTpyupoBaHue pekomOuHaHTHBIX IHK. Co30anue mpanceennvix opeanuzmos.
JlocTvKeHUssT W TNEpPCHEKTUBBI  XPOMOCOMHOM W TEHHOM  HWHXEHEpPHH.
DKOJIOTUYECKHUE U ATUUYECKUE MPOOIEMbl TCHHOU UHXXEHEPUH.

Menuuunckue ouorexnonoruu. [loctrenomnas nudposass menunHa. [TI[P-
JIUAarHoCTUKa. MeTaOoJIOMHBIA aHaIW3, TEHOIEHTPUYECKUI aHalu3 MpoTeoMa
YEJIOBEKa ISl OLECHKH COCTOSHHUS €ro 3J0pOBbs. ICIOIB30BaHHE CTBOJOBBIX
KieTok. TapretHas Tepanus paka. 3D-OuoumHxeHepust i pa3pabOTKu
(yHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3/IaHUs KOMIUIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OMONMpUHTUHra u ckaddonauHra
JUISL pELICHUS 3a7a4 IEPCOHATM3UPOBAHHON MEAUIIUHBI.

Co3nanue BEKTOPHBIX BAaKIMH C MEJIbI0 OO0ecledyeHus: KOMOWHHPOBAHHOM
3amuThl OT Bo3Oyautener OPBU, ycTaHOBiIEHHE MOJEKYJSPHBIX MEXaHU3MOB
¢dbyukimonupoBanus PHK-conepxanux BUpPYCOB, BBI3BIBAIOIIUX OCOO0 OMACHbBIC
3a00J1€BaHUs YEIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabnuiel u cxembl: «Mcnoap30BaHuEe MUKPOOPTAHU3MOB B MTPOMBIILIEHHOM
MPOU3BOACTBEY, «KileTouHas uHxxeHepus», «[ ' eHHass HHKEHEPUSD.

JlaGopaTopHnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTuueckas: padora «llonydeHne MOJIOYHOKUCIBIX IPOITYKTOBY.

Jkckypeusi «buorexHonoruss — BaxkHEWIIas MPOU3BOAUTENIbHASA CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOACTBO)».

11 KVIACC

Tema 1. 3apoxkaenne U pa3BUTHE IBOJIOIHOHHBIX MPEACTABJICHUN B
0uoJI0THH

OBomtonmonHass teopust Y. J[lapBuna. Ilpeanochulki BO3HHUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4yHas aesTenbHocTh Y. JlapBuHa.

JIBu>kynue cuibl 3Boironuu BUAoB 1o Y. JlapBuny (BbICOKasi HHTEHCUBHOCTD
pPa3MHOKEHHUST OPraHM3MOB, HACIEJCTBEHHAs HM3MEHYHMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cuntetnueckot Teopun sBomtouun (CTD). HelrpanpHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAA  OuoJorus. 3HauYeHHE
ABOJIIOIIMOHHON TE€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. Xonaenn, . K.
benses.

Tabmumer u cxembl: «Cucrema xupoil mpuponsl (o K. Jlunuero)y,
«JlectHunia xuBbIX cymiecTB (mo Jlamapky)», «Mexanusm QopMupoBaHUs
MPUCIIOCOONIEHNIT y pacTeHUd u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nytemectBus Y. Japsunay, «Haxonku Y. lapsunay, «DopmMbl 60pbObI
3a cymiectBoBanue», «llopoasl romy6eiy, «MHoroobpasue KylabTypHBIX (GopM
KanmycTbl», «[lopoabl JOMaIIHUX )KUBOTHBIX», «Cxema 00pa3oBaHusi HOBBIX BUJIOB
(mo Y. [apBuny)», «CxemMa COOTHOILICHHS JBUXKYIIMX CHUJ JBOJIOLUN,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUUECKON TEOPUH IBOJIIOIIUNY.

Tema 2. Mukpo3BoIIOLNS U €€ Pe3yJIbTAThI

[Momynsinusa Kak 3JeMeHTapHasl euHuIa 3BOMOINH. COBpEMEHHBIE METO/IbI
OIICHKM TE€HETUYECKOTO pPa3HOooOpa3us W CTPYKTypbl nomyisiui. M3meHenue
reHodoHJa TOMYJSIUU KAaK 3JIEMEHTApHOE OHBOJIOIMOHHOE SIBJIEHUE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble (PAKTOPhl (IBUXKYIIHE CHIIBI) 3BOMIOUMH. MyTallMOHHBIN
nporiecc. KomMOuHatuBHasT u3MEHUUBOCTh. Jlpelid TreHoB — ciydaiiHble
HEHANpAaBJICHHbIE HM3MEHEHUs 4YacToT ajuiened B momynanusx. Oddekr
OCHOBatens. JIgpgpexm oOymuviiounoeo eopaviuika. CHUdMCEHUE 2eHemUYecKo20
paszHoobpaszus: npuuunsvl u cieocmeus. Ilposenenue sghgpexma Opetigpa 2enog 6
oonvuwiux U Mmanvlx  nonyaayusx. Murpauuu.  M3onsuus  momyJisIu:
reorpadudeckas (MpocTpaHCTBEHHAs1), OMoJIorudeckast (penpoayKTUBHAS).

EcrectBennbiit otOOp — HampaBisoommui (Gaktop sBoaonUUA. DopMEI
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIHMM, CTaOWIM3UPYIOLIUNA,  pa3pbIBAIOLIUN
(mu3pynTtuBHbiid). [lomoBoit oTOOp. BO3HMKHOBEHHE U 3BOJIIOLUS COIUATBLHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco6neHHOCT,  OpraHW3MOB KAk  pe3yjabTaT  MHUKPOIBOJIOLMHU.
Bo3nukHOBEeHHE ~ TpUCMOCOOJIEHMM y  Opranu3moB.  Apomopdo3bl U
uauoanantauuu. [Ipumepsl mpucnocoOieHnit y OpraHu3MoB: MOPQOJIOTHYECKHE,
¢uznonornyeckue,  OMOXUMHYECKHE,  MoBeAeHUYecKHe.  OTHOCUTEIHLHOCTH
MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xkputepuum u cTpykTypa. BumooOpazoBaHue Kak pe3yiabTaT
MUKpO3BOJIIOIMU. M3onsamuss — kiaoueBoil Qakrtop BujpooOpazoBanus. Ilytu u
CITIOCOOBI BH1000pa30BaHUS: aJIonaTpUYeCcKoe (reorpaduueckoe),



CUMITATPUUYECKOE (?KOJOTHYECKOE), «MT'HOBEHHOE» (momMIIIIONAU3AITHNS,
rubpuan3zanus). JJmuTeasHOCTh S3BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl OpMUPOBaAHUS OMOIOTHYECKOTO Pa3HOOOpasusl.

Ponp osBoMIONIMOHHONW OWOJIOTMM B pa3pabOTKe HAyYHBIX METOJOB
coxpaHeHHsT Onopa3zHooOpa3rsi. MUKPOIBOIIONHUS U KOABOJIOIUS MAapa3uTOB M UX
x035€B. MexaHu3mMbl (HOPMUPOBAHUS YCTOMYMBOCTU K aHTUOMOTHUKAM M CIIOCOOBI
00pHOBI C HEH.

JdeMoHcTpanuu

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

Tabmuupl n cxembl: «MyTanuoHHass HM3MEHYUMBOCTBY, «llomynsiroHHast
CTPYKTypa BuAa», «Cxema nposBieHUs: 3aKkoHa Xapau—Baitnoepray, «/[Bmxyiue
CUJIBI DBOJIIOIUNY, «DKOJIOTHYECKAsT M3OJALUS MOMYJSIUNA CEeBAaHCKOU (dopenmy,
«l'eorpaduueckasi HM30JS1UA  JUCTBEHHUIbI CHUOUPCKOM W  JIMCTBEHHHUIIBI
naypckoiy, «[lomynsiiiMOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOTO 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUE,
«HpycTpraIbHBIN MenaHu3M», «/KuBble nckonaemsbiey, «II0KpOBUTEIbCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexgarornias OKpacka YKUBOTHBIX),
«Duznonornueckue anantanuuy, «lIprUcIOCOOIEHHOCTh OpPraHU3MOB U €€
OTHOCUTENIBHOCTE», «Kpurepun Buma», «Bunbl-nBoiiHuKN», «CTpyKTypa BUAa B
npupone», «Crnocobwsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUJAOB JaHIBIIICH», «DKOJOTMUECKOE BHUA000pa30BaHUE BHUIOB CHHUID,
«ITonumnouael pacreHuit», «KamyctHo-peneunblii THOPUI.

O6opynoBanue: repOapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepell C MNpUMepaMHu pa3IUYHBIX NPUCIOCOONEHUM, Yydena NTUIl U 3Bepeu
pa3HbIX BHJOB, Tepbapuu pacTeHuid ONM3KUX BHJAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CTIOCOOAMU.

JlaGopaTtopnasi pabora «BbisiBIeHHE HM3MEHUHMBOCTH Yy OCO0EH OJHOTO
BUJIAY.

JlaGopaTtopnass  pabora  «llpucmocobneHuss  opraHu3smMOoB M HUX
OTHOCHUTEJIbHAS 11eIeCO00Pa3HOCTHY.

JlaGopaTtopnass paGora «CpaBHeHUE BHUIOB 1O MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJIIOLMS U €€ pe3yJibTAThI

Metonbpl H3y4YeHHS MaKpo3BOMONUU. [laJleOHTONIOTHYECKHE  METOJbI
u3yuenus: HBomtouuu. Ilepexomubie ¢opMbl U (QUIOTEHETUYECKUE  PSIAbI
OpPraHu3MOB.

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



OMOpUOJIOTUYECKUE U CPABHUTEIHbHO-MOP(HOIOTUYECKUE METObl U3YUYEHUS
3BOJMIOIMK. ['€eHeTMYeCcKne MEXaHU3Mbl 3BOJIIOLMM OHTOT€HE3a W IOSBJICHHS
SBOJIIOLIUOHHBIX ~ HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTUYHBIE  OPraHbI.
Pynumentapusie  opraHbl W aTaBU3Mbl.  MOJIEKYISIPHO-T€HETHYECKHUE,
OMOXUMHYECKHME UM  MaTEeMaTHYeCKWe  METOJbI  U3YYEHHUsS]  DBOJIIOIHUHU.
I'omonoruunsie reHbl. COBpEMEHHBIE METOJIbI MOCTPOCHHS (UIOTCHETUYECKHUX
J€PEBBEB.

XpOMOCOMHBIE MYTAIMU U 3BOJIFOLINS TEHOMOB.

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

JdeMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrommep, 3. ['ekkens.

Tabnuiel 1 cxembl: «DulOreHeTUYECKUN PsJ JOMIAIN», «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedanbr»y,  «Punnodute»,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30Hbl 3emiuan», «llpeiid KOHTUHEHTOBY,
«Penmuktel»y, «HawanpHble cTaguu SMOPUOHAIBHOTO PA3BUTHSL TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJNOTMYHBIE OpraHbDy, «PyJaUMEHTHI,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0OpHl YeEJIOBEKa W IIUMIIaH3e», «lJIaBHbIE
HaIpaBJICHUS HBOTIOLUNY, «OO0IIME 3aKOHOMEPHOCTHU SBOITIOLIHI.

OOGopynoBaHue: KOJUIGKIIMU, 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. AOuoreHes u
nancnepmusi. JloHaydHble MPEJCTaBICHUS O 3apPOKICHUM KU3HU (KpEAlMOHU3M).
['unoresa MOCTOSIHHOTO CaMO3apOXKIACHUS KU3HU U €€ ONpOBEpKeHNE onbiTaMu D.
Penu, JI. Cnannanuanwy, JI. [Tactepa. [IpoucxoxaeHue sKu3HU U aCTPOOUOIOTHS.

OcHOBHBIE ATanbl HEOPraHU4ECKOU 3BOJIIOLIUU. [Lnanerapuas
(reoyoruueckasi) dBOJIONHWS. XHUMHYECKas OHBOJIOIMSI. AOWOTEHHBINM CHHTE3
OpraHn4eckux BemecTB n3 Heopranndeckux. Omeir C. Mumnepa u I'. FOpwu.
OO6pazoBanue mnoauMmepoB u3 MoHoMmepoB. KoamepBatHas rumoreza A. .
OmnapuHa, runores3a nepBuyHoro OynboHa [[x. XonaeiiHa, reHeTHYeCKas TUIOTE3a
I'. Ménmnepa. Pubo3umbl (T. Yex) m runoreza «wmupa PHK» V. TI'mnGepra.
®opmupoBaHue MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

HUcropus 3emmm n Meronpl €€ wusydyeHus. lckomaemble OpPraHUYECKHE
octaTtku. ['eoxponosioruss u e€ wmeronsl. OTHOcUTENbHasT U aOCOJIOTHas
reoXpoHoJIorus. ['eoXpoHoornyeckas mKaja: 30Hbl, 3pbl, IEPUOJIbI, FTOXH.



Havanpnpie 3Tansl opraHuyeckor sBostonuu. [losBieHne U 3BOIOLUSA
MEPBBIX KIJIETOK. DBOJIONUS MeTa0oin3Ma. BO3HUKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OUOIIJIEHKN KaK aHAJIOT MEPBBIX HA 3emiie COOOIIECTB.
CrpomaTtonutsl. [IpokaprOThl U 3YKapUOTHL.

[Ipoucxoxienre r3yKkapuoT (cuMOUOreHe3). DBOIIOIMOHHOE MPOUCXOXKICHHE
BUPYCOB. [IponcxoxkaeHne MHOTOKJIETOUYHBIX OpPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX IPYHIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE ATalbl ABOJIONMHU BBICIIMX pacTeHuil. OCHOBHbIE apoMOpP(O3bI
pactennii. Bpixox pacremnit Ha cymy. IlosBieHue CHOpPOBBIX pAacTeHUN H
3aBoeBaHHe UMM cymu. CeMmeHHble pacTeHus. [IponMcxXokIeHHEe NBETKOBBIX
pacTEHUH.

OcCHOBHBIE ATamnbl 3BOJIONUU KUBOTHOrO Mupa. OCHOBHBIE apoMoOp(o3bI
KUBOTHBIX. Benpackas ¢ayna. KemOpuiickuil B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. [lepBbie XOpoBbIe KUBOTHBIE. JKU3Hb B BOAE. DBOJIIOLHUS IMO3BOHOYHBIX.
[Ipoucxoxnenne amdubuii n pentwiuil. [IpoucxoxaeHue MIEKOMUTAIONUX H
ntuin. [lpunnun kmroyeBoro apomopdosza. OcBoeHHe OECO3BOHOYHBIMH U
MMO3BOHOYHBIMH >KMBOTHBIMU CYIIU.

Pa3zBuTne xu3HM Ha 3emiie MO 3paM M NEPUOJAM: apXeu, MPOTEPO30M,
naneo3oM, Me3030M, KkahHo3ou. OOmas XapakTepucThka KiIuMmaTa U
reoJIOTHYECKUX TMpoueccoB. [losBIeHHE M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBUs U BIUSHUE HA Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPaAHHSI — 3KOJIOTHYECKHE KPU3UCHI Mpouuioro. [IpuduHel n
CIENCTBUS MAaCCOBBIX BbIMUpaHUW. COBPEMEHHBIN SKOJOTUYECKHN KPHU3HC, €ro
ocobenHoctu. [Ipobnema coxpanenus: 6uopazHoodpaszus Ha 3eMIie.

CoBpeMeHHas cucTemMa opraHuueckoro mupa. [lpuHuunsl kinaccupuxkanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUUYECKNE TPYIIIIBI OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpersr: @. Penn, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. U.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnnep, I'. IOpnu.

Tabmunpl u cxemsl: «Cxema onbita @. Penny, «Cxema ombita JI. ITacTepa mo
M3YyUYEHUIO CaMO3apoXaeHus Xu3Hm», «Cxema ombita C. Mwumnepa, I'. Opw»,
«JTanpl ~ HEOPTraHWUYECKOW  ABoiOnMM»,  «l['€oXpoHOmOrmyeckas  ImIKaua,
«HayvanbHble 3Tanbl OpraHUYecKor »BoOIONHNY, «Cxema o0Opa3oBaHUsl FYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuBOW nOpUpOab», «CTpoeHHE BHUpYyCay,
«Apomopdossl  pactenuit», «Punnoputs», «OIHOKIETOYHBIE BOJOPOCIH,
«MHoroknerounsle Bomopocam», «Mxwm», «llanmoporHukm», «l omocemeHHbIe
pacteHus», «OpraHbl LBETKOBBIX pacTeHHi», «(CxemMa pa3BUTHS KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmmey, «KuiiedHomnoaocTHbIE,
«IImockue YEPBUY, «YmeHucToHorue, «PBIOBIY, «3eMHOBOJIHEIEY,



«IIpecmbikaromuecs», «lltunpy, «Mnekonuraromue», «Pa3Butue XKWU3HU B
apXxeuckom spey», «Pa3BUTHE KU3HU B IPOTEPO3OMCKOMN 3pey», «Pa3BUTHE KU3HU B
MaJIE030MCKOM 3pe», «Pa3BuTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE KU3HU B
KalHO30MCKOM 3pe», « COBpEeMEHHAS! CUCTEMA OPTraHUYECKOTO MUPAY.

OOGopynoBanue: TepOapuud pacTeHHM pPa3IUYHBIX OTIEIOB, KOJUICKIIUU
HACEKOMBIX, BIIAXKHBIE MIPEMNApPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMU
WTJIOKOXKHUX, CKEJEThl T03BOHOYHBIX JKMBOTHBIX, 4Yydela MTHUL W 3BEpeEl,
KOJUICKIIMM OKAaMEHEJOCTEN, MOJIE3HBIX HMCKOMAEMbIX, MYJISIKA OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa JaboparopHass padora «MoaenupoBaHuE — OMBITOB
Munnepa—tOpu no u3ydeHuto aOMOTeHHOTO CUHTE3a OPTraHUYECKUX COCIMHEHUH B
MEPBUYHON aTMochepey.

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

IIpakTnueckas padora «M3ydyeHne 0COOCHHOCTEN CTPOCHUS PaCTECHUIM
Pa3HBIX OTAEJIOBY.

IpakTnueckas padora «3yueHre ocCOOCHHOCTEW CTPOECHHS MO3BOHOUHBIX
AKHUBOTHBIX).

Tema 5. IIpoucxoxaenue 4yejaoBeKa — aHTPONOIeHe3

Paznensl 1 3agaum aHTponosoruu. MeToasl aHTPOMOJIOTHH.

CraHOBIIEHHE TIPEICTABICHUN O MPOUCXOXKICHUHU YEIOBEKa. PenurmnosnHsie
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUHU.

CXo0cTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATHYECKOE TTOJI0KEHNE YEIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA € JKMBOTHBIMU:  CPaBHUTEIIBHO-
Mopdoioruueckue, SMOpHOJIOTHYECKHUE, (bU3U0I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYMUS YETOBEKA OT KUBOTHBIX. [IpAMOXO0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JIBxyuue cuiibl ((hakToOphl) aHTPOIIOreHe3a: OMOJIOTHYECKHUE, COI[UAIbHBIE.
CooTHo1ieHue OMOJIOTHYECKUX U COLIMANIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHoBHBIE CTaauu aHTpororeHe3a. PanHue uenoBexkooOpa3Hbie 0OE3bSHBI
(IPOKOHCYJIBI) U PaHHUE MOHTUIBI — O0IIUE MPEKH YeI0BEKOOOPA3HBIX 00€3bsH U
ToAed. ABCTPAIIONIUTEKU — JIBYHOTHE MPEAKHU JIoJei. YeloBeK yMenbli, NepBbie
M3TOTOBJIEHUS OPYAUH TpyJa. UenoBek NpsMOXOASAIINAN W MEPBBIA BBIXOJ JIOJIEH
3a  mnpenensl  Adpuku. UYenoBek reidmenbOeprckuii  —  OOMUMK  MPeIoK
HEAHJEPTAIBCKOTO YEIOBEKA M YEJIOBEKA Pa3yMHOro. YelnoBeK HeaHAEPTalbCKUM
Kak BHJ JIIOJEH XOJOAHOTO KJIMMara. YeloBEK pa3yMHBIA COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJOBEK, OCBOEHHE KOHTUHEHTOB 3a mpeaenamu AQpukH.
[TasieoreneTrka u nMajeOreHOMUKA.



DBOJIIOIMSA COBPEMEHHOTO uenoBeka. EcTecTBEeHHBI OTOOp B MOMYJISILIUSIX
yenoBeka. MyTalmoHHbI miporiecc u noaumopdusm. llonmynsiimoHHbIE BOJIHBI,
npeiid reHoB, murpamus U «3PGEeKT oCHOBATENS» B MOMYJAIUSAX COBPEMEHHOIO
YEJI0BEKA.

Yenoseuyeckue pacel. IloHstne o pace. bonpmme pacel: €BpONEOUIHASA
(eBpa3miickas),  aBCTpajio-HEerpougHas  (dKBaTOpHalbHAs),  MOHTOJOHIHAS
(a3uarcko-amepukaHckas). BpeMs u myTu paccelieHHs 4YeliOBeKa IO IUJIaHETe.
EnunctBOo  yenmoBeweckux  pac. HaydHas  HECOCTOATENBHOCTh  pacU3Ma.
[Ipucnoco6neHHOCTh, YeoBeKa K pa3HbIM YCIOBUSAM OKPYXKAIOIIEH Cpesbl.
Bnusaue reorpaduueckoit cpeapl W Apeiida TeHOB Ha MOP(QOJIOTHIO |
(hU3MOJIOTHIO YETIOBEKA.

MexaucuuruiiHapiable  MeToabl B (usnueckodt  (OMOIOTHYECKON)
AHTPOIIOJIOTUHU.  DBOJIOLMOHHAS ~ QHTPOINOJOTHS W MAJCOAHTPOMNOJIOTHS
YEJIOBEUECKHUX TMOMYJALUNA. bruoconuanbHble HCCIEAOBAHUS MPUPOIBI YEIIOBEKA.
UccnenoBanne KOABOIIONNN OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEIOBEKE.

JdeMoHcTpanuu

[Toptpersr: Y. lapBun, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.

Tabaunupl U cxeMbl: « MEeTOIBl aHTPOIIOJIOTUNY, «I 0JTOBHOM MO3T YEIOBEKa,
«YenoBekooOpa3Hble 00€3bsiHBI», «CKeJIeT YelioBeKa W CKEJIeT IIUMIaH3e»,
«PyIMMEHTBI U aTaBU3MbD», «/BUKYIIHE CUJIbI aHTPOIIOTEHE3a», « DBOJIIOLMOHHOE
IpPEBO  4YEJOBEKa», «ABcTpanonuTek», «YenoBek  ymenwlit», «YenoBek
NpAMOXOIIININY, «/eHncoBckuii yenoBek» «Heannepranpuby, « KpoMaHbOHUBD,
«ITpenku yenoBekay, « ITanbl 3BOTIOLNN YETOBEKa», «Pachl 4eTOBEKaY.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTEH, MpeAMETOB MaTepualibHOU
KyJIbTyphl TPEIKOB 4YeJloBeKa, penpoaykiuu (potorpadun) KapTuH C
MUQOJIOTUYECKUMU U OHOJIEMCKUMM CIOKE€TaMH TMPOUCXOXKACHUS 4YeIOBEKa,
(dboTorpaduu HaAXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YeaoBeKa M uepena MIMMIIAH3€, MOJENb KUCTH YEIOBEKa M KHUCTH
MIMMIAH3€, MOJEIIN TOPCa MPEIKOB YEIIOBEKA.

JlaGopaTtopnass padora «M3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBS3aHHBIX C MPAMOXOXKICHUEM.

IIpakTuyeckasi padora «l3yueHue 3KOJIOTMYECKUX aIaNTallli YeIIOBEKAY.

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

3apoxaeHre U pa3BUTHE 3Kojoruu B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CeBepuona, J. I'ekkens, A. Tencin, B. H. CykauéBa. Pa3nensl u 3amaun
3KoJIOrud. CBSI3b IKOJIOTUU C IPYTUMH HAYKAMU.



Metonsl skosioruu. lloneBsie HaOmOAEHUS. DKCIEPUMEHTHI B SKOJOTHH:
NpupoaHble W jJaboparopHbie. MojenupoBaHue B SKOJOTMU. MOHUTOPUHT
OKpY>Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIH.

3HaYCHUE OKOJOTMYECKMX 3HAHWW Uil YEJIOBEKA.  DKOJOTHYECKOE
MHPOBO33PEHNE KAK OCHOBA CBA3€H 4YenoBeuecTBa C Ipuponoil. dopMupoBaHue
AKOJIOTHUYECKON KyJIbTYPhl U SKOJIOTMYECKON IPAMOTHOCTH HACEJICHUS.

JdeMoHcTpanuu

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

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

JlaGopaTopHhasi padora «3yuenue METOJI0B AKOJIOTHYECKUX
WCCIIEIOBAHUIN.

Tema 7. Opranu3mMsbl 4 cpeaa OOUTAHUSA

Dkosioruyeckre (pakTopbl U 3aKOHOMEPHOCTU uX neicTBud. Kiaccuduxanus
AKOJIOTHUYECKUX (PAKTOPOB: aOMOTHYECKUE, OMOTHUYECKUE, aHTponoreHusie. Ooiiue
3aKOHOMEPHOCTH JIeUCTBUA 3Kojorudeckux (akropos. [IpaBuno munumyma (K.
npenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTraHU3MBI.

AOuotuueckue (akrtopel. CBeT Kak 3Kojoruueckuit ¢akrtop. [elictBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIEKTpPa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHHl W JKUBOTHBIX [0 OTHOIIEHHIO K cBeTy. CuUrHanmbHas pojb CBeTa.
DOoTONEPHUOINU3M.

Temmneparypa kak skosiorudyeckuil ¢axrtop. JleiicTBue TemmepaTypbl Ha
opranu3Mbl. [loiikuiIOTEepMHBIE U TOMOMOTEpPMHBIE OPraHU3MbI. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxnocte kak skonormyeckuit ¢akrtop. Ilpucnocobnenuss pacteHuit k
MoJiIepKaHuio0 BojgHOro OamaHca. Kmaccudukainus pacTeHUM MO OTHOIICHHIO K
BoJie. [Ipucnoco0ienus KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOuTaHUsI OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3JYyIIHAas, MOYBEHHAas,
ryOMHHAsT ~ TOAINOYBEHHAsl,  BHyTpuopranu3aMeHHasi.  DU3UKO-XUMHUYECKHUE
OCOOCHHOCTH cpejl oOuTaHus oOpraHnu3MoB. [IpucrnocoOiieHuss OpraHu3MOB K
KU3HU B Pa3HBIX cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pPUTMBI. CyTOUHBIE U
rofuyHbie puUTMbIL. [IprcOCOOIEHHOCTh OPTaHU3MOB K CE30HHBIM HM3MEHEHUSIM
YCIJIOBUU KU3HU.

Kuznennsie ¢opmbl  opranu3moB. [lonstue o ku3HeHHOU (dopme.
’Kuznennsie popMbl pacTEHU: 1€PEBhs, KyCTAPHUKU, KYCTAPHUYKH, MHOT'OJICTHHE



TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHBbIE (OPMBI KUBOTHBIX: THAPOOUOHTHI,
re00MOHTHI, a9p0OMOHTEI. OCOOEHHOCTH CTPOSHMS U 00pa3a KU3HH.

buotuueckue (haxTopHI. Bunanl OMOTHYECKUX B3aUMOJIECTBUH:
KOHKYPEHIUs, XUIHUYECTBO, CuMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyalin3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO, HaxaeOHn4YecTBO). Hetpoduueckue
B3aUMOJIeHcTBUSL  (Tommueckue, (opuueckue, ¢adpuyeckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJCUCTBUM JUIsl CYIIECTBOBaHUS OpPraHW3MOB B cpelie
obutanust. [IpuHINN KOHKYPEHTHOT'O UCKITIOUEHHUSI.

JdeMoHcTpanuu

Tabnuiel U cxembl: «OKonoruyeckue QakTope», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKHUE TPYIIbl >KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TeIIOKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DuU3MONOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenpl o0OWTaHUA OpraHu3MoB», «buonorudyeckue pUTMBDY,
«Kuznennole  Qopmbl  pacTeHui», «KuzHeHHble  (DOPMBI  KHUBOTHBIXY,
«JKOCHUCTEMA IUPOKOJIUCTBEHHOTO JIECA», «DKOCUCTEMA XBOWHOTO Jecay, «llenn
nutanusy, «XuimHudectBoy», «llapasutuzm», «Konkypenuus», «Cumouosy,
«KommeHcanmuzmy.

O6GopynoBanue: repObapur pacTeHUW U KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSIHUIO Pa3JIMYHBIX SKOJOTMYeCKUX (HakTopoB, TrepOapuu CBETOJIOOUBBIX,
TEHEJIIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJNIOOUBBLIE, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, TepOapUU U KOJUIEKIIMU TEIJIOJIIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMUUBBIX PACTEHU, dydena NTUIl U 3Bepei, repdbapun
pacTeHuil, OTHOCAIIUXCA K rurpoduraM, kcepoduram, me3zopuraM, KOMHATHBIC
pacTeHUsl JAHHBIX TPYIIN, KOJUICKIIUHA >KUBOTHBIX, OOUTAIONIUMX B Pa3HbIX cpejax,
repObapu Y KOJUIEKIIMM PACTEHUH U JKUBOTHBIX, OOJIAalONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBHM KU3HM, TepOapuu u
KOJUIEKIIMM PACTEHUUW M KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOICHUCTBUSIX.

JlaGopaTtopnass paGora «BbiBiIeHHE MNPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlaGopaTtopnass paGora «BbiBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlaGopaTtopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUAOB M MOMYJIALUI

OKOJIOTUYECKUE  XapaKTePUCTUKU  TMOIMYJISLHH. [Monmynsiuust  kax
Ouosiornyeckasi cucteMa. Pojap HEOAZHOPOJHOCTH Cpefbl, (hU3nueckux 0apbepoB U
0COOEHHOCTEN OMOIOTUM BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeNW MOMYJSUUUA: YHCICHHOCTh, IUIOTHOCTb,



BO3pacTHAass M IIOJOBasl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTh, MUTPALIUSL.

DKOJoru4eckass CTpykrypa nomyyisinud. OLeHKa YUCICHHOCTH MOMYJISIUH.
JIlnvHamMUKa TOMyJALUMU U €€ PeryJianusa. bHOTHYeCKHil MOTEHIMANT MOIYJISLIHH.
MoaenupoBaHue TMHAMUKH OMyIsiuud. KpuBble pocTa YMCIEHHOCTH MOMYISLHH.
KpuBbie BbDKUBaHMS. Perynsiius YUCIEHHOCTH MOMYISUUNA: poib (HaKTOpPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTHYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonarue o0 skojorudeckoi Huile Buaa. MectooOutanume. MHoromepHas
MoJenb dKosiormueckon Humum JIx.M. XartunHcoHa. Pa3mepbl 3K0I0rMYecKOn
Huw. [loTeHnManpHas U peanu3oBaHHAs HUIIM.

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

3aKOHOMEpPHOCTH TIOBEJACHHS W MUrpalMil >KUBOTHBIX. buosorndeckue
VMHBA3UU YyKEPOIAHBIX BUJIOB.

JdeMoHcTpanuu

[Toprper: dx. . XaTuynHCOH.

Tabmuiel M cXxeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKH TOMYJISIIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa mnomyiasanum», «Bo3pacTHele  nupaMuabl
nonyaanum», «CKOpPOCTh  3aceleHus NOBEPXHOCTH  3€MIIA  Pa3JIWYHBIMU
opranuzMamMmn», «Mojeinb 3kosiorndeckoi Hummu /x. M. XaTauHconay.

OO6opynoBanue: repOapun pacTEHUM, KOJJIEKIIUU KUBOTHBIX.

JlabGopaTtopnass pabora  «lIpucnocoOneHus ceMssH  pacTeHUN K
pacceNeHuo».

Tema 9. Jkos0rust coo0IECTB. JKOJOTHYECKUE CUCTEMBbI.

CooOmectBa opraHu3MoB. buoneHos u ero crpykrypa. Cpszu Mexnay
OpraHu3MaMu B OMOIIEHO3E.

OxocucrteMa kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIMOHAIbHBIE
OJIOKM OpraHu3MOB B DHKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u ceru. AOHoTHUECKHE OJIOKHU
skocucteM. [1ouBbl U Wbl B 3kOcHcTEMax. KpyroBopoT BEIIECTB U MOTOK 3HEPTHU
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTenu  JIKOCHUCTEeMbl. bumomacca u  mpomykuus.
DKOJIOTUYECKUE TUPAMUIbI YU CEN, 0MOMAacChl U SHEPTUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHble U
BTOPUYHBIE CYKLIECCUM W HUX IMPUYHAHBL. AHTPONOTEHHBIE BO3JECHCTBUA Ha
cykueccuu. Knumakcnoe coobiiectBo. buopaznoobpasue v nmoiaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.



[IpupoaHbIe YKOCUCTEMBI. JKOCUCmEMbL 03EP U peK. DKocucmemvl Mopell u
OKeaHos8. IKocucmemovl MYHOP, 1€CO8, Cmenet, NyCHbltb.

AHTpPONIOTEHHBIE HKOCUCTEMBI. ATrposkocuctema. ArponeHo3. Pazmnuus
MEXIy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteMm. [opojackas
¢bnopa u ¢ayna. CuHaHTpomuzanus ropojickoil ¢ayHbel. buomorudeckoe u
XO3STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUII OPTaHU3MOB B
aKocucTtemax. Poab kackaonozo sggexma u 8ud08-30uPuKamopos (Kiouesvlix
61008) 6 yHKyuonuposanuu sxocucmem. IlepeHOC IHEPTUU W BEIIECTB MEXKTY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIIIAN U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBH.

Mexanuzmol 8030eticmaust 3aepsA3HeHUll  PAa3HbIX Munoe Ha
CcyOOp2aHU3MEeHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UYECKO20  HOPMUPOBAHUSL — AHMPONO2EHHO20  B030€lCMBUS.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

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

ITUPOKOJIMCTBEHHOIO Jiecay, «IKOCHUCTEMa XBOMHOTO Jecay, «DyHKIHOHAIbHbIC
IPYIIbl OPTAaHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIHAs, NETPUTHAS)», « IKOJIOTHUECKAs] MUPAMUIA YUCEID,
«IJKoJIoru4ecKasi mupaMmuia o0uomaccel», « IKOJOTHYECKas MUpaMujia SHEPTUM»,
«O0bpazoBanue 0onoray, «llepBuuHas cykieccus», «BoccTaHOBIIeHHE Jieca MOCTe
noxapa», «9KocuctemMa 03epa», «ArporeHo3», «KpyroBopor BemiecTs M MOTOK
SHEPruu B arpoiieHosey, «[Ipumepsl ypOOIKOCUCTEM.

O6opynoBanue: repOapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUMN, aKBApUYM KaK MOJIEIb
SKOCHUCTEMBI.

IIpakTnueckas padora «3yuenue u onucanure ypo03KOCUCTEMBIY.

JlaGopaTtopnass paGora «M3ydenuwe pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJIEHUCTOHOTHUX B PAa3HBIX SKOCUCTEMAX).

IKcKypeusi «IKCKypcHsi B TUIUYHBIN OuoreoineHo3 (B nyOpaBy, Oepe3HsK,
€JIbHUK, HA CYXOJI0JIbHBIM UM TOMMEHHBIN JTYT, 03€P0, OOJIOTO).

IKCKypcusi «DKCKypCUsl B arposkocuctemy (Ha Moje WId B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocgepa — riodanpHast IkocHUCTEMA

buocdpepa — oOumennanerapHas 000J04Ka 3€MIIM, T/€ CYIIECTBYET WIH
CylllecTBOBaJia *Ku3Hb. Pa3BuTue mpeacTaBieHuit o onocdepe B Tpyaax J. 3rocca.



VYuenne B. U. Bepraackoro o 6uochepe. Obmactu 6mochepsl u e€ coctas. J)Kupoe
BeIllecTBO Onocdepsl U ero GyHKINH.

3aKOHOMEpPHOCTHU CyllecTBOBaHUs Ouocdeprl. OcobeHHocTu 6uochepsbl Kak
rio0anbHOM 3KOcUcTeMbl. J[MHaMuueckoe paBHoBecue B ouocdepe. KpyroBopotsi
BEILIECTB U OMOT€OXMMHYECKUE IUKIBI (Yriaepoja, a3ota). PUTMUYHOCTE sIBJIECHUN
B Onocdepe.

3oHanbHOCTh Ouocheprl. [lonstTue o Ouome. OCHOBHBIE OUOMBI CYIIIH:
TYHJpa, XBOIHBIE JI€Ca, CMEIIaHHbIE U NTUPOKOJIMCTBEHHbIE JIeca, CTEH, CABaHHBI,
MyCTBIHU, TPONTUYECKUE JIeca, BEICOKOTOPbs. KiinMmart, pacTUTENbHBINA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpykrypa u QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINAIA U
onochepHbIX QPYHKIIUM.

JdeMoHcTpanuu

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

Tabmuier u cxemsl: «['eocdhepnl 3emnn», «KpyroBopoT azora B HNpUPOIE»,
«KpyroBopoT yriepoga B mnpuponae», «KpyroBopoT KuCIOpoJa B MPUPOAEY,
«KpyroBopoT BozbI B mpupojie», «OcHOBHbIE OMOMBI cyminy, «KimuMmaruueckue
nosca 3emnm», «TyHapa», «Taira»y, «Cmemannbeii nec», «llIupokonncTBeHHBIN
nec», «Crenby, «CaBanHay, «IlyctoiHsay, « Tponmueckuit necy.

OO6opynoBanue: repOapuu pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIMHU KUBOTHBIX.

Tema 11. YestoBek U OKpyxKAOLIAS Cpea

DKOJIOTHYECKHE KPU3UCHI M UX NOpuuuHbl. Bo3nelicTBue denoBeka Ha
ouocdepy. 3arps3HeHure BO3AYyIIHOW cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HEHUE
BOJIHOM cpeabpl. OxpaHa BOJIHBIX pecypcoB. Paspymenue mnouBbl. OxpanHa
MMOYBEHHBIX pecypcoB. 3MeHeHune kiumara.

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

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIIOBEUECTBA U IPUPOJIBI.
PanonanbHOe  TPUPOJIONONIB30BAHUE W COXpaHEHHE  OHOJOTHMYECKOIo
pasHooOpazus 3emimu. OOIMEe 3aKOHOMEPHOCTH TJIOOATBbHBIX HKOJOTHYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJIEICTBUS.

Pa3BuTre METOIOB MOHUTOPUHTA pA3BUTHUS OMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemuvle uUccie0o8anus nepexooa K pecypcocbepezaroujei u
KOHKYpPeHmocnocobHoli snepeemuke. buonocuueckoe paznoobpazue u buopecypcaoi.
Hayuonanonuvlie ungopmayuonnsvie cucmemsvi, obecneuusarowue O00CMyn K
ungopmayuu no COCMOAHUI OMOENbHbIX 6U008 u 9IKkocucmem. (OcCHOBb



sKopeaburumayuy 3IKocucmem U cnocobos 0OopvOLI ¢  OUONOBPEIHCOSHUSMU.
Pexoncmpyxyus mopckux u HazemMHbIX IKOCUCHIEM.

JdeMoHcTpanuu

Tabauupl W cXembl:  «3arps3HeHue  atMocdeprl», «3arps3HeHUe
ruapocdeps», «3arpsizHeHre 1MouBb», «llapHukoBbiil  3ddekT», «Ocobo
OXpaHseMbIe IPUPOHBIE TEPPUTOPUNY», «MOJIeNTN yIPaBIIEMOr0 MUPay.
O6opynoBanue: (ororpaduu OXpaHsSEMbIX paCTeHHl W KUBOTHBIX KpacHoi
kHuru Poccuiickoit @enepannu, KpacHOM KHUTH perMoHa.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA30OBAHMUS

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHUS
oOyyYalolmuMuUCs MPOrpaMM cpeaHero oOmiero oOpa3oBaHUsA: JIMYHOCTHBIE,
METaINPEIMETHBIE U MPEIMETHEBIE.

B cTpykType TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IPOTpaMMBbl MO OHOJIOTUH
BBIJICJIEHBI CIEAYIOIINE COCTABIISIOLIME: OCO3HAHHE O0YyYaroUMMUCS POCCUNCKON
rpaXJaHCKON UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNICHUI0, Hanuyue momueayuu K OOydeHUIO  OHOJOTHH,
yeneHanpasiennoe pazsumue BHYTPEHHHX YOEXIEHUN JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUYUECKUX TPAAUIUN Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCHb U CHOCOOHOCHb O0YYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
NEATENbHOCTH ILIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, TPHUCYIIUMHA CHUCTEME
OMOJIOTMYECKOT0  O0pa3oOBaHUs, HaAluyue HNpaBOCO3HAHUS  DKOJIOTHYECKOU
KYJIbTYPbl, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B E€IUHCTBE Y4Ye€OHONW M BOCHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUM C
TPaJIUILIMOHHBIMU POCCHMUCKUMH COLUOKYJIBTYPHBIMU, UCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMH II€HHOCTSMH, MPUHSATHIMH B OOIIECTBE IpaBUIAMH W HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTHS BHYTPECHHEH TNO3WIMU JUYHOCTH, NAaTPUOTH3MA H
YBQXXEHHUS K 3aKOHY M MPAaBOMOPSAKY, YEIIOBEKY TPY/Ja U CTApLIEMY MOKOJIECHUIO,
B3aMMHOTO YBa)XEHUS, OEPEKHOTO OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaAuLIMSIM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickonn ®dexnepauuu, MpUpPOSIE H
OKpYXaroUen cpee.

JInyHOCTHBIE peE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOUIUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJUIIUOHHBIM IIEHHOCTSIM POCCHMCKOro OOIleCcTBa, paclIMpeHue >KU3HEHHOTO
ONBITA U OMbITA JEITEIBHOCTH B MPOILECCE pPeaM3ali OCHOBHBIX HAIpPaBJIECHUN
BOCHUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3ULIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WiI€HAa POCCUICKOr0 OOIIECTBA;

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



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

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

YMEHHE YUUTHIBaTh B CBOUX JACHCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIOJICH C Pa3HBIMHU YOCKIECHUSAMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U
COIUATILHBIM MOJOKEHUEM;

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

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKON NEATENbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHUS:

chopMHUPOBAHHOCTH POCCUNCKOU rpakJaHCKOU WJICHTUYHOCTH,
MaTpuOTU3Ma, YBaXKEHUS K CBOEMY HapoO/ay, YyBCTBA OTBETCTBEHHOCTH MeEpe.]
PonuHol, ropmoctn 3a cBOM Kpal, CBOXWO PomauHy, CBOM SA3BIK M KYJBTYpY,
MPOIILIOE U HACTOsAIIEe MHOTOHAIMOHAIBLHOT0 Hapoja Poccuu;

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

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BuTHE OWMOJOTHM, TOHUMAHUS 3HAYEHUS OWOJOTMU B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIIOBEKA U COBPEMEHHOTO O0IIIECTBA;

unelHas yoexxaIEHHOCTh, TOTOBHOCTh K CIHYKEHHIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTh 3a €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCHIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh 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 TMPHUHATHS I[IEHHOCTEH CEeMEHHOM JKU3HM B COOTBETCTBHH C
TpaauuusaMu HaponoB Poccuu;

4) 3CTEeTH4eCKOr0 BOCIIUTAHUSA:

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

MOHMMAHUE YMOIIMOHATBHOTO BO3CHCTBUSI >KMBOM IPUPOJIBI U €€ IIEHHOCTH;



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

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

MOHMMAHWE M peaau3alus 3J0pOBOr0 W Oe3omacHOro ooOpasza KU3HH
(3mopoBO€  TMUTaHHWE, COONIOJIEHUE TUTMEHUYECKUX TPaBWI U HOPM,
cOaaHCUPOBAHHBIM pEXKUM 3aHATUM H OTIbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3MYECKOMY U NICUXUYECKOMY 3/10POBBIO;

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

OCO3HAHUE MOCIEICTBUI U HENPUATHUS BPEIHBIX MPUBBIUEK (YHOTpeOIEHUS
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUS]);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAO0JII00UE;

FOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTHYECKONM M COLHAIBbHOMN
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATH U CAMOCTOSATEIIBHO
BBITIOTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iudHbIM cepaM NpoPecCUOHANBHOU JEATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun W peaau30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHHIO W CaMOOOpa3OBaHUIO Ha
MPOTSIKECHUU BCEU KU3HH;

7) 3K0J10THYeCKOTr0 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 MOCIEJACTBUM s
OKPYXarOIIEN CPEIbL;

OCO3HAHUE TJI00ATBHOTO XapaKTepa JKOJIOTMYECKUX MpoOJieM M MyTell ux
pelieHus;

CIIOCOOHOCTh HKCIOJB30BaTh MpHOOpeTaeMble NPU U3YYEHUU OUOJOTUH
3HAHUS M YyMEHUSI TpU pEeUIeHUH NPoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOJIOIOIb30BaHUEM  (COONMIOICHNME  MpaBW  TOBEICHUS B MPHUPOJE,
HalpaBJICHHBIX HAa COXPAaHEHHE pPAaBHOBECHUS] B SKOCHCTEMAax, OXpaHy BHJIOB,
IKoCcHuCTeM, Orochepsl);

aKTUBHOE HEMpUSATHE JEWCTBUM, NPUHOCIIIUX BpEd  OKpYKalolleu
MPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOIArOMPUSTHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAIATh UX;



HaJM4ue Pa3BUTOrO 3KOJIOTUYECKOTO MBIIJIEHUS, SKOJOTHUECKON KYJIbTYPHI,
ombITa JEeATeTbHOCTU AKOJIOTMYECKON HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MMM B IO3HABAaTEIbHOW, KOMMYHUKATHBHONW M COLIMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTHUUYECKOHN JESITEIHLHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

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

COBEPIICHCTBOBAHUE S3BIKOBOM M YUTATENbCKON KYyJIbTYpPhl KaK CpeJCTBa
B3aMMO/ICHCTBUSL MEXKTY JIFOJIbMU M TIO3HAHUSI MUDA;

MOHMMaHWe crnenuduKd OWOJIOTMM KaK HayKH, OCO3HaHUs €€ poJu B
(GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUIECHUS, CO3JaHUM IETOCTHOTO
MpECTaBICHUS] 00 OKPYXalollleM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOlllecTBa, B TO3HAHUMU MPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHuu mpodiaeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OWUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  pellaTh PpPecypcHble MTPOOJEMBbl  Pa3BUTHUS
YeJI0BEYECTBA, MMOMCKA MyTeH BBIXOJIa U3 TII00ATBHBIX SKOJOTHYECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIB30BaHUIO TPUPOJHBIX PECYpPCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OHOJOTMYECKUX 3HAHUM B IEIAX
MOBBIIIEHUS OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAYYHOH TIpaMOTHOCTH, Kak
COCTaBHOW 4acTu (YHKIIMOHAIBHON IpaMOTHOCTU oOywaromuxcs, GpopmupyeMon
MIPU U3YYE€HUU OUOJIOTUH;

MMOHMMAHHUE CYUIHOCTH METOJOB MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJb30BaTh IIOJIydaeMble 3HAaHHS [JJis1 aHajdu3a u
OOBSICHEHUS SIBJICHUH OKPYXKAIOIIETO0 MUpa U MPOUCXOIAIINX B HEM HU3MEHEHUH,
yMEHHE JleflaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4HbIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIOJIb30BaTh OMOJOTHMYECKWE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAYYHOM JAESTEIbHOCTHU, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESATEILHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO W
caMOOOpa30BaHNIO, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAaHUW MO OWUOJIOTUM B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTIMHU.



METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHMS y4yeOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HauyuMMble sl  (OPMHUPOBAHUST MHUPOBO33PEHUS OOYYAIOIIUXCA
MEXIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIE) OOIIEHAYYHbIE MOHITHUS, OTpakarolue
LETOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeuupuKy METOJOB MO3HAHUS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, Mpoliecc,
CUCTEeMa, Hay4HbIH (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccieqoBaHue,  HaONMIOJEHUE,  HM3MEpPEHHE, OKCIEPUMEHT U  JpYyrue);
YHUBEpCAJIbHbIE y4eOHbIe JeHCTBHUS (IIO3HABaTEJbHbIE, KOMMYHHKATHUBHBIE,

pEryJISTUBHBIE), obecrieunBaroIIne dbopmupoBaHue GyHKIIMOHAIBHOM
IPAMOTHOCTH Y  COLMAJIBHOM KOMMETEHIHMH OO0Yy4YarluXcs; CHOCOOHOCTh
oOyyJaronuxcs UCII0Ib30BaTh OCBOCHHBIE MEXIMCIUIUTMHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHUSI U  YHUBEpCaIbHbIE YyueOHble JEHCTBUS B
MO3HABATEIbHOW U COLMAIIBHON MTPAKTHUKE.

B pesynbrate wu3yueHus OWUOJOTMM Ha YPOBHE CpeIHEro OOIIero
oOpazoBaHust y oOyyaromerocss OyAayT cGOpPMUPOBaHbI [O3HABaTENbHbBIC
YHUBEpCaJIbHbIE YueOHbIE JEHCTBHS, KOMMYHUKATUBHbBIE YHUBEPCAIIbHbIC YUCOHBIC
NEUCTBUS, PETYJATHUBHbIE YHUBEpPCAIbHBbIE YueOHbIE JEWUCTBUS, COBMECTHAas
NEeATEeNbHOCTb.

MertanpenMeTHble pe3yJibTaTbl OCBOCHHUS MPOTPaMMbl CpEIHEro OOIIero
00pa3oBaHUs TOKHBI OTPAKATh:

OBaanenne YHHUBEpPCAJTbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AefCTBUSIMM:

1) 6a3oBble JIOrHYECKHE A€ CTBHUS:

CaMOCTOSITETbHO  (hOopMynupoOBaTh U aKTyalH3UpoOBaTh  MOpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

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

UCIIOJB30BaTh OMOJIOTUYECKUE TOHATHUS JJIsl 0ObsICHEHUSI (PAKTOB U SIBJIICHUI
YKUBOU IPUPOJBI;

CTPOUTH JIOTUUECKUE PACCyXICHUS (MHAYKTUBHBIC, JACAYKTHUBHBIEC, IIO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUUS B PACCMATPUBAEMBIX
ABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,

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



TaKkke  MPOTUBOPEYUH  pa3HOTO  POJA,  BBISIBIEHHBIX B Pa3lUYHBIX
MH(QOPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B ICSITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN NEATENbHOCTH;

KOODAMHUPOBATh M  BBINONHATH pabOTy B  YCIOBHUSIX  pPEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

Pa3BUBATh KPEATUBHOE MBIILUICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIAEA0BATEIbCKHIE 1eCTBHS:

BJIaJIETh HABBIKAMU YUEOHO-UCCIIEI0BATENHCKOU U MTPOEKTHON ESITEIHLHOCTH,
HaBbIKAMU  pa3pelieHusi MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUs TPAKTUUECKUX 3a]1a4u, TPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

WCIIOJB30BaTh PA3IUYHBIE BHUJBI JICSITEIBHOCTH IO TOJYYEHUIO HOBOIO
3HaHUSA, €r0 HHTEPHpPETAUu, MNPEeoOpa30BaHUI0 M MPUMEHEHUI0O B YUYEOHBIX
CUTYyalusX, B TOM YUCJIE TIPU CO3JJaHUH YUEOHBIX U COLIMAIIBHBIX TPOEKTOB;

(dhopMupOBaTh HAYYHBIN TUIT MBIIUICHUS, BJIaJIeTh HAYYHONH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYIUpPOBaThH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbLHOU
NEATeNbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBIABJISITh TMPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIU3UpOBATh 3ajady,
BBIJIBUTAaTh THUIOTE3Y €€ PpEeIICHUs, HaXOJWUTh apryMeHThI ISl J0Ka3aTebCTBa
CBOUX YTBEPXKACHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJTU3UPOBAaTh TMOJYYEHHBIE B XOJE€ pELICHUS 3aJaud pPe3yiabTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh II€JICHANPABICHHBIN IMOUCK IMEPEHOCa CPEICTB U CHOCOOOB
JeNUCTBUS B MPO(ECCUOHAIBHYIO CPEAY;

yMeTh MEPEHOCUTh 3HAHUS B TMO3HABATEIBHYIO M MPAKTUUECKYIO0 001acTu
KUZHEACATEIbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

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

3) pabora ¢ uH(popMaumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX UCTOUHHKAX UHGOPMAIUU (TEKCTE y4eOHOTro
nocoousi, HAYYHO-TIOMYJISIPHOW JUTEpaType, OHOJIOTHYECKUX CJIOBapsixX W
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHAIM3UPOBATH



MH(QOpMAIINIO Pa3IUYHBIX BUIOB U (OPM MPE/ICTABICHUS, KDUTUYECKH OLIEHUBATH
€€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

(dbopMyIHpOBaThH 3aMpPOCHl U MPUMEHSTh Pa3IUYHbIE METOAbI MPU MOUCKE U
otbope Ouosorndeckor MHMOpManu, HEOOXOAUMOM Il BBIMIOJHEHUS YYEOHBIX
3azay;

MpUOOpETaTh OMBIT HCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO UCTOJIB30BAHUS PA3TUYHBIX
MMOMCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMalbHYIO  (GOpMy  TpeACTaBICHUS
Ouosiornyeckor uHpopmanuu (CxeMbl, Tpa@uKu, TUarpaMMbl, TaOIUIbI, PUCYHKU
H Ipyroe);

WCIIOJB30BaTh HAYYHBIM SI3bIK B KayecTBE CpeAcTBa mpu pabore cC
Ouosiornyeckod uHQOpMaIMed: TPUMEHITh XUMUYECKHE, (QU3HUYECKUEe U
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBL, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIOJB30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPEACTBa
HarJISJHOCTH;

BJIaJICTh ~ HAaBBIKAMHU  pAaclO3HABAaHUS U 3aIUTBl  UH(OpMaluw,
nH(POpPMAITMOHHOM 0€301MaCHOCTH JTUYHOCTH.

OBJaieHne YHHBEPCAIbLHBIMIA KOMMYHHMKATHBHBIMMY J1€/iCTBUSIMU:

1) oOmenme:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BceX cpepax KU3HU, AaKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIU JUCKYCCHUU MO CYIIECTBY OOCYXIaemMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIHHO BBITIOJTHEHUS TMpeasiaraeMoin
3a/1aul, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUU JPYTUX YUYACTHHKOB
auanora Wid JUCKYCCUN);

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

BJIQJIETh PA3JIUYHBIMU CIIOCOOAMU OOIIEHUS] U B3aUMOJCHCTBUS, TOHUMATD
HaMEpPEeHUs IPYTHUX JIOJeH, TPOSBISATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOpPEKTHOU dopme hopMyIHMpOBATH CBOU BO3PAKECHHUS;

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

2) coBMeCTHaA [1eTeJIbHOCTh:

MMOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
pabOoTHI MPU PEIICHUH OMOJIOTUYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUU YUeOHOM 3aa4u;

BBIOMpaTh TEMaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YUE€TOM OOLIUX
HMHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UJieHa KOJIJIEKTUBA;



MPUHUMATh  II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BHIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHHUIO: COCTaBISATh IUIAaH JACHCTBHIA,
pacrpenensTh pojid ¢ YY4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHUKA KOMAaHIbl B
001U pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMIPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBH3HHI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

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

OBJajleHNe YHHBEPCATbHBIMH PEryJISTUBHBIMU J€CTBUSIMH:

1) camoopranusanus:

UCIIOJB30BaTh OHMOJOTHMYECKUE 3HAHUS JJIS BBIABICHUS NOpoOOJIEM U HUX
pelIeHns B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BHIOMpaTh HAa OCHOBE OHMOJIOTUYECKMX 3HAHUN I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JEHCTBHSX M MOCTYINKAax MO OTHOILICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBBI0 OKPYXKAIOIIUX;

CaMOCTOSITETIbHO OCYIIECTBIISITh MO3HABATENBHYIO JCSTEILHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIEC 3aJlaud B 00pa3oBaTelbHOU
NEATENbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITETLHO  COCTaBJISATh IUIAH pEHIEHUs MpoOJeMbl C  y4E€TOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOTro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IMIUPOKOH JPYIULIUH B
pa3HBIX O0O0JIACTSIX 3HAHUM, IMOCTOSHHO IMOBBIIIATH CBOM 0OOpa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSM;

BJIaJICTh ~ HAaBBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBAHUM, UCIOJIb30BaTh MPUEMBI peICKCUH JJIsl OLIEHKU CUTYyalluu, BhIOOpa
BEPHOTO PELICHMUS;

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



MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTMX NPU aAHAIN3€ pEe3yJIbTaTOB
NEATENbHOCTH;

3) npuHsiTHEe ce0s1 U APYTrUX:

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyIMX NPU aAHAIN3€ pEe3yJIbTaTOB
NEATENbHOCTH;

MpU3HAaBaTh CBOE MPaBO U MPaBO APYrUX HA OLIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MTO3UIIMHU APYTOro 4eJIoBeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3yNbTaThl OCBOCHHS COJEpKaHHS YydeOHOro mpeameTa
«buonorus» Ha yriayOn€HHOM YpOBHE OpPHEHTHPOBAaHbBI Ha oOOecredyeHue
npoduibHOoro  oOydeHuss  oOywatomuxcst  Ouosormv. OHM  BKJIIOYAIOT:
crienuduyeckue st OMOJIOTMU Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEMCTBUI MO
OCBOECHUIO, UHTEPIIPETALNU U MPEeOOPa30BAHUIO 3HAHUM, BUBI JEATEIBHOCTH IO
MOJTYYECHHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX, a TaAK¥KE B
peanbHbIX KU3HEHHBIX cuUTyanusax. lIpenMeTHbie pe3yiabTaThl MPEICTABICHBI MO
rojiaMm U3y4eHusl.

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

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

BJIQJICHUE CUCTEMOW OWOJOTUYECKUX 3HAHUM, KOTOpas BKIIOYACT:
OCHOBOTIOJIAralOIINe OUOJIOTUYECKUE TEPMUHBI U TMOHATUS (KU3HB, KIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJISIIUs, CaMOBOCIPOU3BEIACHUE,
HACIIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U DPa3BUTHUE), OUMOIOTUYECKUE TEOpUU
(xknerounas teopus T. [lIBanna, M. llIneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenctBeHHocTu T. Moprana), yuenuss (H. WM. BaBuioBa — o 1meHTpax
MHOrooOpa3usi ¥  TNPOUCXOXKACHUS  KyJIbTYpPHBIX  pAaCTEHUM),  3aKOHBI
(eamHOOOpa3Ksi MOTOMKOB IMEPBOTO MOKOJICHUS, PACIHICTUICHUSI, YUCTOTHl TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHgens, TOMOJIOTUYECKUX PAJOB B
HACJIECTBEHHOU W3MEHYUBOCTHU H. n. Baguinoga), [IPUHIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJb3YyEeMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMUCaHHME, W3MEpPEHHUE,
HaOJII0/IeHNEe, SKCIIEPUMEHT);



YMEHHE BBIICNIATH CYIIECTBEHHbIEC MTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKIJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTAaHOB U CUCTEM
OpraHOB pACTeHHH, >KUBOTHBIX, YEJIOBEKAa, IPOILIECCOB KUZHEACATEIHLHOCTH,
MPOTEKAOIIUX B OpraHU3Max PAacTeHUH, )KUBOTHBIX M UYEJIOBEKa, OMOJIOTHYECKUX
MPOIIECCOB: OOMEHa BemnlecTB (MeTaboau3M), MPEeBpAIICHUSI SHEPIUU, OPOKEHUS,
aBTOTPO(HOTO M 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 MEXKJY OpPraHOMIaMU KIETKH M HUX
(YHKIUSMHM, CTPOCHHEM KJIETOK pa3HbIX TKaHeM W uX QYHKIUSIMU, MEXIY
OpraHamMM M CHUCTEMaMu OpPraHOB Yy pACTEeHM, >KMBOTHBIX M YEJIOBEKAa U HUX
(YHKIUSMH, MEXIYy CHUCTEMaMU OpPraHOB W UX (PYHKIHMSIMHU, MEXKIY 3Tanamu
oOMeHa BEIIEeCTB, dTallaMu KJIETOYHOIO I[UKJIA U dKU3HEHHBIX IUKJIOB OPTaHU3MOB,
ATarnaMy 3MOPHUOHAIIBHOTO PAa3BUTHS, TE€HOTUINIOM M (PEHOTHUIIOM, (DEHOTUIIOM H
(hakTopamu cpeabl OOMTaHUS;

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

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThl, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl IOKQ3aTelIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL,

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

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

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPATh UX OSKCIEPUMEHTAIbHBIMU
cpeactBaMu, GOpMyNHpys Ieldb HCCIEIOBAHUS, AHAIM3UPOBATH IMOJYUYEHHbIC
pe3yNbTaThl U JAeNaTh BHIBOJIBI;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATENILCKON paboTe Mo OMOoJIoruw,
AKOJIOTMM W MEAUIMHE, MPOBOJUMON Ha 0a3ze IMIKOJIbHBIX HAyYHBIX OOIIECTB, U
NyOJIMYHO  TPEACTaBIATh  MOJYyYEHHBIE  pe3ysbTaThl HAa  YYEHUUYECKHUX
KOH(EPEHIHUSAX;

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



YMEHHE OCYIIECTBISATh OCO3HaHHBIM BBIOOp Oyayuied mnpodeccuoHanbHOM
NEATeNbHOCTU B 00JIacTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEIBCKOTO XO3SIMCTBA, MUILEBOW MPOMBIIUIEHHOCTH, YINIYOJIsTh MO3HABATEIbHbBIN
MHTEpeC, HAMPABIICHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOKEHNE OHOJOTHYECKOro OoOpa3oBaHUS B OpraHU3alUsAX CPEIHEro
po(dEeCCHOHATIBHOTO U BBICIIET0 00pa30BaHUSI.

[IpenMeTHble pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
KJlacce NOMKHBI OTPAXKaTh:

chOpMHUPOBAHHOCT, 3HAHMM O MeCT€ H POJM OHOJOTUM B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHUHBI MHpA, B TO3HAHUM 3aKOHOB MPUPOABI U PEIICHUU DKOJOTUYECKHUX
npoOJieM 4YeJIOBEYECTBA, a TAaKXKE B PEIICHUU BOMPOCOB PaAlMOHAIHLHOIO
MPUPOJIOTIONB30BaHuUsA, U B (POPMHUPOBAHUU [IEHHOCTHOTO OTHOIIEHUS K MPHUPOJE,
00I1IeCTBY, YEJIOBEKY, O BKJIaJIe POCCUICKUX M 3apyOEKHBIX YUEHBIX-OUOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIJIAJIETh CHUCTEMON OWOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
omnpenesieHns] M TIOHUMAaHHWE CYIIHOCTH OCHOBOIOJIATaloNIuX OHOJOTHYECKUX
TEPMHUHOB M TOHSATUN (BUJA, 3KOocUCTeMa, Ouocdepa), OMOIOTHYECKHE TEOPUU
(aBomronionHast Teopust U. JlapBuHa, CUHTETHYECKAsl TEOPUS IBOJIIOLUN), YUCHUS
(A. H. CesepiioBa — 0 nmyTsX 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  BJQJ€Th  OCHOBHBIMU  METOJaMH  HAy4YHOTO  IO3HAHWS,
UCIIOJIb3YEMBIMHU B OMOJOTUYECKUX UCCIEAOBAHUAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJIEHHE, SKCIEPUMEHT), CIOCOO0aMU BBISBJICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE MPU3HAKUA: BHJIOB, OHOTEOILIEHO30B,
SKOCUCTEM M Ouochepbl, CTaOUIM3UPYIOUIEro, ABUKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJJIONAaTPUYECKOTO u CUMIIATPUYECKOTO
BHU1000pa30BaHMsl, BIUSHUS JBUKYIIUX CHUJI IBOJIOLUHA HAa T€HOPOH MOMYISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOUTaHUs, YepeAOBaHUs HANpaBICHUM
ABOJIIOLINH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YyCTaHABIMBaTh B3aMMOCBSA3M MEXAYy MpOLIECCaMU SBOJIOIUH,
JIBIDKYIIUMH CHJIAMH aHTPOINOTeHe3a, KOMIIOHEHTaMU Pa3JIUYHBIX YKOCUCTEM H
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

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



KOMIIOHEHTOB  3KOCHUCTEM, B3aUMOCBSI3€H  OpraHM3MOB B  COOOIllECTBAaX,
AHTPOITOTEHHBIX U3MEHEHHUM B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThl, OHOJIOTHYECKYIO
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]y UCCIIETyEMbIMU OMOIOTHUYECKUMU MPOIECCAMU U SIBIICHUSIMHU, JIETaTh
BBIBO/IbI M TPOTHO3bI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTaTOB,;

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

YMEHHE BBIJIBUTaTh THUIOTE3bl, MPOBEPSATh UX OSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, GOpMyNHpys Ieldb HCCIEIOBaHUS, AHAIU3UPOBATH IMOJIYUYEHHbIC
pe3yNbTaThl U JAeNaTh BHIBOJIBI;

YMEHHE Y4YacTBOBaTh B y4EOHO-HCCIIEIOBATENILCKON paboTe Mo OMOJIOruw,
AKOJIOTMM W MEAHIMHE, MPOBOJUMON Ha 0a3ze IMIKOJIbHBIX HAyYHBIX OOIIECTB, U
NyOJIMYHO  TPEACTaBIATh  MOJMYy4YEHHBIE  pe3ysbTaThl HAa  YYEHUUYECKHUX
KOH(EPEHIUSAX;

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

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccuoHanbHOM
JEATENIbHOCTU B 00JIACTH OMOJIOTUU, SKOJIOTUH, TPUPOIONIOIB30BaHUS, MEIUIUHBI,
OMOTEXHOJOTUH, TCUXOJOTHH, BETEPUHAPUHU, CEIHCKOTO XO35WUCTBA, NUIIECBOU
MPOMBIILJICHHOCTH, YTAyOJISITh MO3HABATENbHBIM HHTEpEC, HAIMpaBICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun U MPOJAOTIKEHUE
OMOJIOrMYECKOr0 00pa30BaHUsI B OpraHU3alMsIX CPEAHEro MpoPeCcCUOHAIBHOIO U
BBICIIIETO 00Opa30BaHMUS.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne i/m Kontpouabnbie | IIpakTnueckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBbie cuCTEMBI U UX U3YUYEHUE 2
3 buonorus knerku 0.5
4 XuMHU4ecKasl OpraHu3alus KIETKH 10
5 Crpoenue U pyHKIUH KICTKH 8 2
6 OOMeH BelecTB U peBpalleHIe YHEPTUU B 9 1
KJIETKE
7 HacnencrBennas unpopmarnus u 9 0.5
peann3zanys €€ B KIETKE
JKU3HEHHBIN UK KIETKU 6 1
Crpoenue U pyHKIUH OPraHU3MOB 17 1.5
10 PasMHOXkeHHME U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTnka — Hayka 0 HaCIEACTBEHHOCTH U ) 0.5
M3MEHUYMBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYMBOCTHU 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYEeCKast OMOIOTUs 4
17 PeszepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne i/m Konrtpouabnbie | IIpakTnueckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| 3apo’kJIEHUE U Pa3BUTHE IBOJIIOLIMOHHBIX 4
NPEJCTaBICHUN B ONOIOTUH
MuxkposBontonus U €€ pe3ybTaTsl 14 2
3 MakposBonronus 1 €€ pe3yJIbTaThl 6
[IponcxoxaeHue U pa3BUTHE )KU3HU Ha
4 15 1.5
3emiie
5 [IpoucxoxacHUE YeI0BEKA — aHTPOIIOTCHES 10 1
DKOJI0rusl — HayKa O B3aUMOOTHOILLIEHUSX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
Opranu3Mmsl 1 cpesa 0OUTaHHS 1.5
DKOoJ0Trus BUAOB U NOIYJISILUN 0.5
DKousorust coolIecTB. DKOIOTHIECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHas SKocucTeMa
11 UYenosek U OKpykarolas 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 | Mpaxririeckite i[:syqelmﬂ :)Iﬁl;bal:OBaTeﬂLHble
padoThI padoThI pecypest
1 buonorus kak KOMIIJIEKCHast HAyKa U Kak |
4acTh COBPEMEHHOTO 00IIIeCTBa
JKuBble cucTEMBI U UX CBOMCTBA 1
VYpoBHeBas OpraHu3aLus )KUBbIX CHCTEM 1
4 HcTopus OTKPBITUS ¥ U3YUYEHUS KIETKH. |
Knerounas teopust
Meroasl MOJIEKYJIAPHON U KJIETOYHON
6uonoruu. [Ipakruyeckas padora
5 «3yueHne MeTo10B KIETOYHOU OMOTIOTHU 1 0.5
(xpomatorpadus, 31eKTpodopes, '
muddepeHnraibHoe HeHTPU(yTrupoBaHHe,
[TLP)»
6 XHUMHUYECKUI COCTaB KIETKU 1
. MuHepabHbIe BEIIECTBA KICTKH, UX !
Ouosiornueckas poJb
Opranuyeckue BeIecTBa KIETKU — OEJIKH.
2 JIaGopatopHas paborta «OOHapykeHue 1 0.5
OEJIKOB C TOMOIIBIO KAYECTBEHHBIX '
peaxkuuin»
9 CoiicTBa, Knaccupukanys u GyHKIUN |

OEJIKOB




OpFaHI/I‘-IGCKI/Ie BCIICCTBA KIJIICTKHU —

10
yTJIEBOABI
1 Opranuyeckre BelecTBa KIeTKU —
JIUTTH B
Hyxnennoseie kucnotsl. JIHK u PHK.
12 JIaGopatopHas pabota «MccnenoBanue
HYKJICMHOBBIX KHCIIOT, BBIJCIICHHBIX U3 05
KJICTOK PA3JIMYHBIX OPTaHU3MOBY
13 Crpoenue u pynkiun ATO. Ipyrue
nykieosunrpudocdars (HTD)
14 CexBenupoBanue JIHK. Meroabt
T€HOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH
15 MeToap! CTpyKTypHOU OHOJIOTHU
16 Tune! knerok. [IpokapuoTnueckas Kierka
CrtpoeHne 3yKapHOTHUECKON KIETKH.
17 [IpakTuyeckas pabora «M3yueHue cBONCTB 0.5
KJICTOYHOM MeMOpaHbD»
18 [ToBepXHOCTHBII anmnapar KJIETKH
OnHoMeMOpaHHBIE OPraHOUABI KJIETKH.
19 [IpakTuyeckas padora «3yuenue
JIBYKEHUS LIUTOIIIa3Mbl B PACTHTEIBHBIX 05
KIIETKaX»
[TomyaBTOHOMHBIE OPTaHOU/IbI KJICTKH:
20 MUTOXOHAPHUH, TuIacTH L. JlabopaTtopHas
pabota «MccnenoBanue miaa3Moin3a u 05
JeTIIIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)»
21 HememOpaHHbIe OpraHOUIbl KIETKU
22 Crpoenue u pyHKIUH 1pa




23

CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK
sykapHot. JlabopaTopHas padora
«M3ydyeHune cTpoeHHst KJIETOK Pa3InYHbIX
OpPTraHU3MOB»

0.5

24

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

25

DepMEHTAaTUBHBIN XapaKTep PeakLUi
KJIETOYHOT0 MeTabosm3ma. JlabopaTopHast
pabota «M3ydyeHue pepMEeHTaTUBHOTO
paciienyieHust MepoKCHIa BOJIOpOJia B
PaCTUTENBHBIX U KUBOTHBIX KIETKaX)

0.5

26

benku-akTuBaTOpHI U OCIKH-UHTUOUTOPHI

27

ABTOTpO(HBIN THII 0OMEHA BEIIECTB

28

dorocunre’

29

Xemocuntes. JlabopaTopnas padora
«CpaBHeHHe Tpo1ieccoB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AmnaspoOHble opranu3mbl. Bunibsl 6posxeHust.
JIaGopartopnas pabota «CpaBHEeHHE
MIPOLIECCOB OPOKEHUS U TBIXAHUS)

31

AdpoOHBIE OpraHU3MBbl. DTarbl
SHEPreTHYECKOro oOMeHa

32

DHeprust MEMOpPaHHOTO IPaJUeHTA
npoTtoHoB. Cunte3 AT®: pabota




npoToHHON AT®-cuHTa3bI

33 Peakiuu MaTpu4HOro CHHTE3a
34 Tpanckpunuus — matpuusbiil cuare3 PHK
35 Tpancnsuus u e€ 3Tanbl
36 KoaupoBanue amuHokuciot. Ponb
pubocom B OmocuHTe3€e Oenka
37 Opranu3zanus reHomMa y IpoKapuoT u
9yKapuoT
18 MounekynsipHble MEXaHU3MBbI SKCIIPECCUU
T€HOB y 3yKapHOT
Bupycsl — BHeKsIeTOUHBIE (POPMBI KU3HU U
39 obnuratHele napazuTsl. [IpakTuueckas 0.5
pabota «Co3aHre MoJIeNI BUPyCa»
40 BupycHblie 3a0051eBaHus YellOBeKa,
JKUBOTHBIX, PACTCHUI
41 HanoTtexHonoruu B 6MOJIOTUN ¥ MEAULINHE
42 JKU3HEHHBIN UK KIETKU
43 Matpuunsiii cunte3 JJHK
Xpomocomsl. JlabopaTopnas pabora
44 «M3yyeHne XxpoMoCOM Ha FOTOBBIX 0.5
MUKpOIpenapaTax»
45 Jlenenue KIE€TKH — MHUTO3
Tuns! kneTok. KapnokuHes U IUTOKKHES.
46 JIaGoparopnas pabota «Habnronenue 0.5
MHUTO32 B KJIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»
47 Perynsiums »KU3HEHHOTO LIMKJIA KIIETOK




48

OpranusM Kak eIMHOE LIEJI0e

Txanu pacrenwuii. JlaboparopHas padota

49 . . 0.5
«M3ydyeHue TKkaHel pacTeHU»
TxaHM KUBOTHBIX U YEJIOBEKA.

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

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

52 Onopa Tena opraHu3MoB

53 JIBr>KeHHE OpraHU3MOB

54 IInranue opranu3sMoB

55 [TuTaHue MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cucTeMa yelloBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIXxaHue M03BOHOYHBIX JKUBOTHBIX U
YenoBeKa

58 TpaHcnopT BelecTB y OpraHu3MoB

59 KpoBeHocHas crcrema mo3BOHOYHBIX
KHUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opranu3smMosB

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTema 4eioBeka

63 PaznpaxxuMocTh U peryisiuus y
OpPraHu3MOB

64 I'ymopanbHast peryisnus 1 SHI0OKpUHHAS

CHUCTEMA XUBOTHBIX U YCJIOBCKA




65

®opMBbI pa3MHOKEHUSI OPTaHU3MOB

66

ITonoBoe pa3zMHOXeHUE

67

Meiios

68

I'amerorenes. O6pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJeToK. JlaboparopHas paboTa
«M3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIpenapaTax»

0.5

69

NunuBunyansHOE pasBUTHE OPraHU3MOB —
OHTOI'€HE3

70

3aknaika OpraHoB U TKaHEU U3
3apOBIILEBHIX JINCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JIaGoparopHas paboTa «BrisgBneHue
MIPU3HAKOB CXOJICTBA 3apO/IbIIICH
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

PasMHOXkeHHME U pa3BUTHE PACTCHUM.
JIaGoparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOXKEHHUS BBICUINX PACTCHUI

0.5

73

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTUA
TCHCTUKH KaK HAyKH

74

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

0.5

75

3aKOHOMEPHOCTH HACJIEA0BaHUs
MPU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuueckas paborta
"3ydenue pe3yabTaToB MOHOTHOPUIHOTO
CKpeUIMBaHus y Apo30duinr"

0.5




HI/ITOJIOFI/I‘-IGCKI/IG OCHOBBI MOHOFI/I6pI/II[HOFO

76 1
CKpEeLIMBaHUS
77 Ananusupyrouiee ckpemuBanue. Hernonnoe |
JOMUHHPOBAHNE
JIMrnOpuHoe CKperBaHme.
73 [IpakTuyeckas padora «M3ydeHue 1 0.5
Pe3yIbTATOB TUTUOPUAHOTO CKPEIINBAHUS '
y Ip030(HIIBD)
79 [{uTonornyeckre OCHOBBI AUTHOPHIHOTO |
CKpEeLIMBaHUs
80 CuernieHHOE Hacle0BaHUE IPU3HAKOB 1
81 XpOMOCOMHasl TEOpHUsl HACIEICTBEHHOCTU 1
82 I'eneTuka mosa 1
83 I'eHoTun Kak 1ENOCTHAs cUCTEMA 1
24 I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA 1
pacTeHuil, )KUBOTHBIX U YEJIOBEKa
25 HN3MeHunBOCTD NpH3HAKOB. Buabl 1
M3MEHYHUBOCTH
86 MoaudukanoHHas U3MEHUYNBOCTh 1
BapuauuoHHbIi psl 1 BapyuaMOHHAs
kpuBasi. JlabopaTtopHas pabora
%7 «HccnenoBanue 3aKkOHOMEPHOCTEH 1 0.5
MOJIU(UKAITIOHHONW U3MEHUNBOCTH. '
[TocTpoeHne BapHallmOHHOTO Psizia U
BAPUALIMOHHON KPUBON»
28 I'enoTunuyeckas N3BMEHUYUBOCTb. 1
KomOuHaTHBHAs N3MEHUYNBOCTD
89 MyTannoHHast U3MEHUYHUBOCTD. 1 0.5




[TpakTuyeckas padora «MyTtanuu y
Ipo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTAllMOHHOI'O IIpoIeCca.
ONureHeTuka U SIUr€HOMHKA

91

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

0.5

92

MeTtoansl METUIIMHCKON T'€HETUKU

93

3HadYeHue MEQUIIMHCKOI T€HETUKHU B
MIPEIOTBPALCHUH U JICYCHUN TeHETUIECKUX
3a00JI€BaAHUI YETOBEKA

94

OCHOBHbBIE TIOHSTHSI CEIEKIINU.
JIaGopatopHas pabota «3yueHue copToB
KYJIbTYpHBIX PACTEHHUI U IOPO JTOMAIITHUX
AKHBOTHBIX)»

0.5

95

MeToab! ceIeKIIMOHHON paboTHI.
JIaGopartopHas pabota «/3yueHre MeTo0B
CEJICKLIUU PACTCHUIN

0.5

96

JIOCTHKEHMSI CEJIEKIIUU PACTCHUN U
KHUBOTHBIX. [IpakTryeckas pabora
«IIpuBuBKa pacTeHUD»

97

CoxpaHeHue, N3y4eHHE U UCTI0Ib30BaHUE
TEHETUYECKUX PECYPCOB

98

buoTtexHonorus Kak Hayka v OTPacib
npousBojicTBa. [IpakTuueckas pabora
«M3yueHne 00bEKTOB OMOTEXHOJIOTUIY

0.5

99

OCHOBHbBIC HANPABJICHUS] CHHTCTUYCCKOM
OHOIOTUU




100 XpOMOCOMHasl ¥ TEHHAsl NHKEHEPUs 1
101 MenuuHckie OHOTEeXHOIOTHH 1
102 PesepsHblii ypok. IloBTopeHue, |
000011IeHNEe, CHCTEMATH3AIINS 3HAHUHI
OBUIEE KOJIMYECTBO YACOB I1
- O CTBOHACOBTIO 102 13.5

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne ara " BbI
n/n Tema ypoxa Bcero Konrpoaubie | Mpaxririeckite i[:syqelmﬂ :)lﬁl;bal:?)Ba:eﬂLHble
padoThI padoThI pecypest
1 OpomononHas teopus Y. Jlapsuna 1
) JIBroKyIMe CUIIbl 3BOJIFOLMHU BUAOB 110 Y. 1
HapBuny
3 bopn0a 3a cymecTBoBaHUE, €CTECTBEHHBIN 1
U UCKYCCTBEHHBIH 0TOOp
4 DOopMUPOBAHUE CUHTETUYECKON TEOPUU 1
IBOJIIOLIMH
5 DTarnbl HBOIIOIIMOHHOTO Mpolecca: 1
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsus — s3nemMeHTapHas €AMHULIA 1
IBOJIIOLIMH
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapnu, B. Baitn6epra. JlabopaTopHas 1 0.5
pabota «BblIsiBJIeHHE H3MEHUYUBOCTH Y '
oco0eit 0ZTHOTO BUIa»
8 OneMeHTapHbIe (PaKTOPHI IBOTIOIUU 1
9 D¢ ekt ocnoBaremnst. dpdexr ]
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30n0muu nomyJsisaui: 1
reorpaduueckas, Ouonormueckas
1 EcrecTBeHHbII 0TOOp — HANPaBISIOMINN 1
(baxTop 3BONIOLUU




12

[TonoBoit oT60P

13

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

0.5

14

[Tpumeps! pUCTIOCOOICHUH Y OPraHU3MOB:

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

0.5

15

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

0.5

16

CrpykTrypa Buza

17

Bunoobpa3oBanue Kak pe3ynbTar
MHUKPO3BOJIIOLUU

18

CBs3b MHUKPO3BOJJIIOLUHA U SITUACMUOJIOTUA

19

Makpossomonus. [laneonronornyeckue
METO/bl U3YUYEHUs 3BOIIOLUHN

20

buoreorpaduyeckue METOIbI U3YICHUS
3BOJIIOLUHU

21

OMOPHOTIOTHYECKUE U CPABHUTEIHHO-
MOP(OJIOTHUECKUE METOIbI U3YUEHUS
3BOJIIOLUHA

22

MonekyIspHO-T€HETUYECKUE,
OMOXMMHUYECKHE U MaTeMAaTHUYECKHE




MCTOABI U3YUYCHUS 5BOJTIOIUN

23 OO111e 3aKOHOMEPHOCTH HBOJIIOIIH
24 AnantuBHas paauanys. HepaBHOMEpHOCTb
TEMIIOB 3BOJIIOIUU
)5 HayuHble runoTe3sl MPOUCXOKACHUS
KU3HU Ha 3emiie
%6 JloHay4HbIE MPEICTABICHHS O 3apOXKIACHUN
KHU3HH
7 OCHOBHBIE 3TaIbl HEOPTaHNYECKOM
IBOJIIOLIMU
28 I'unoressl 3apOKACHUS KUZHU
Hcropus 3emMiau 1 METOAIBI €€ N3YUEHMUS.
79 JIaGopartopHas pabota «3yuenue u
OIMCaHHUE UCKOTIAEMBIX OCTATKOB JIPEBHUX 05
OpPTaHU3MOBY
30 HauanpHble dTaIbl OpraHn4ecKoin
IBOJIIOLIMH
31 OBOIIOLUS 3YKApUOT
OCHOBHBIE 3TaIlbl YBOJIOLIH
1 pactutensHOro Mupa. [IpakTiuueckas
pabota «3ydyeHne ocoOeHHOCTEH 0-5
CTPOEHUS PaCTCHUI Pa3HBIX OTAEIIOBY»
1 OCHOBHBIE 3TaITbl HBOJIOIH KHUBOTHOT'O
MUpa
DBOIIOLUS )KUBOTHBIX. [IpakTHueckas
34 pabota «3yueHne ocoOeHHOCTEH 0.5
CTPOEHUS TTO3BOHOYHBIX KHUBOTHBIX)»
35 Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U




nepuojam

hAaCCOBﬁﬁ]HJMHpaHHH-——BKOHOFHHGCKHG

36 KPHU3HCHI NIPOLLIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, ET0
0COOEHHOCTH

18 CoBpeMeHHas cucTteMa OpraHu4ecKoro
IIPOLIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpPraHHU3MOB

40 AHTpOIOJIOTHsl — HayKa O 4YeJIOBEKE

41 Passurtue npeacrasieHuit o
IIPOUCXOXKACHUN YEJI0OBEKA
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 CooTHolleHrne ONOIOTHIECKUX U
COLIMAJIBHBIX (DPAKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTaIUN aHTPOIIOI'€HE3A

46 [Taneoreneryka u najeoOreHOMHUKA

47 OBOIOIMS COBPEMEHHOIO YEJIOBEKA
Yenoseueckue pacsl. [IpakTnueckas

48 pabota «M3y4yeHne 3K0I0rnIeCcKIX 0.5
aZlanTanui 4eI0BeKay

49 Me:xucuuIIMHapHble METOIbI

AHTPOII0JIOTUHN




50 3apokJI€HUE U pa3BUTHE DKOJIOTUN 1
Mertoab! skonoruu. JlaboparopHas padora

51 «/3yueHnue METO0B FKOIOTMUECKHUX 1 0.5
HCCIIEOBAaHUN

5 3HaYeHHE KOJOTHUECKUX 3HAHUM IS ]
YenoBeKa

53 Okonornyeckue GakTopbl 1
Abuotnueckue akropsl. CBeT Kak

54 sKosioruueckuit gaxrop. 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 BIUSTHHIO
TEMIIepaTypbl»
AbuoTtnueckue hakropsl. BiaaxkHOCTh Kak

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

57 Cpensl 0OuTaHUsI OPTaHU3MOB 1

58 buonoruueckue puTMbl 1

59 XKuznennslie GopMbl OpraHU3MOB 1

60 buotnyeckue hakropsl 1
3HayeHne OMOTUYECKHX B3aUMOJICHCTBUI

61 JUIsl CYILLECTBOBAHMS OPIraHU3MOB B Cpelie 1
oOuTaHMs

62 DKOJIOTHYECKHE XapaKTEPUCTUKU 1




nomnyJrsinun

OcHOBHBIC TTOKa3aTEIIN NOMmyJIsIoruu:

63 YUCJIEHHOCTb, IJIOTHOCTb, BO3pACTHAS U
MI0JIOBAs CTPYKTYpa
OCHOBHBIE TIOKA3aTEeIH MOIMYJISLUH:

64 PO 1aeMOCTh, IPUPOCT, TEMII POCTAa,
CMEpPTHOCTb, MUTPALIUU

65 OKosoruyeckasi CTpyKTypa MOImyJIssLun

66 JIuHaMuKa MOIyJISIUUU U €€ peryJisanus

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

68 JIaGoparopnas pabota «IIpucnocoGnenus 0.5
CeMsIH PACTCHHI K PACCEIICHUIO»

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 SHEPTUU B
HKOCUCTEME

74 OcHOBHBIE TIOKA3aTEIN IKOCUCTEMBI

75 DKOJIOTHUECKUE MTUPAMUIbI

76 W3MeHeHus cooO1ecTB — CYKIIECCHH

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

78 [IpupoHbIe 3KOCUCTEMBL. DKOCUCTEMBI




TYHJP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOTE€HHBIE YKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTiueckas pabora
«M3ydeHue u onucaHue ypooIKOCUCTEMBD» 05
3aKOHOMEPHOCTH (HOPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

%) pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISILIUOHHOM U
HKOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruraneraprast 0601049Ka
3emnn

84 VYuenue B. U. Bepnanackoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHUS
o6uochepsl

26 KpyroBopoTs! BemiecTs u
OMOTreOXUMHYECKUE LIUKIIBI

%7 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uoCheps

89 DKOJIOTrM4eCKHE KPU3KUCHI U UX TIPUYUHBI

90 BosneiicTBue uenoBeka Ha 6nocdepy

91 AHTpONIOT€HHOE BO3/JICHCTBUE Ha
pPaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OCHOBHBIE IPUHIUIIBI YCTOWYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOILL

PannoHansHOE IPUPOAOIIOIB30BAHUE U

94 COXpaHEHHE OMOIOTHYECKOTO 1
pa3HooOpa3us 3emMiu

95 Q§06meHHe 1o TeMe «MHUKpPO3BOIOLUS U ]
e€ pe3yJIbTaThl»

96 Q§06meHHe 1o TemMe «MaKpO3IBOJIOLUS U ]
e€ pe3yJIbTaThD»

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

08 O6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKa — aHTPOIIOTCHE3)

99 O06o0061eHne 1o TemMe «IKOJIOTHs — HayKa O ]
B3aUMOOTHOIICHUSIX OPTaHU3MOB)

100 O6o6menue o Teme «OpraHu3Msel U cpesia ]
OOUTAHUS»

101 0606meHI/ie 1o TeMe «DKOJIOTHUS BUJIOB U ]
TOTYJISIU I

102 O6o06menue no Teme «brocdepa — ]
1J100aIbHas IKOCUCTEMay

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIbI IS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






