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MMOSICHUTEJIbHASA 3AITMCKA

IIporpamma mo yueOHOMY mpenMmeTy "buonorus" (manee - OHONOTHSA) HAa YPOBHE CpEAHEro OOIIEro 0Opa3oBaHUs
pa3paborana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®IOC
COO, Konnemnyu npernogaBaHus yaeOHOTO mpeaMera «bHoiaorus» u 0OCHOBHBIX TOJOXKEHUH (enepaipbHoil pabodel mporpaMMbl
BOCITUTAHMS.

VYuebnsiii npeamer «buonorus» yrmyonéHaoro ypoBHst usydeHus (10—11 kmaccel) sBisieTcss OJHMM M3 KOMIIOHEHTOB
npeaMeTHol obmactu «EcrecTBeHHO-Hay4Hble mnpeaMeTb». CornacHo monoxenusMm PI'OC COO mnpodunbHble yueOHBIE
MIPEeIMETHI, U3yJaeMble Ha YTIyOIEHHOM ypOBHE, SBILTIOTCS ciocoOoM auddepernnarim oOydeHus Ha ypOBHE CPEIHETO 00IIero
o0pazoBaHWss ¥ TIPU3BAaHBl OOECIEYUTh NPEEMCTBEHHOCTb MEXIY OCHOBHBIM OOIIMM, CpEJHHUM OOLIUM, CPEAHUM
npodecCHOHANBHBIM M BBICIIMM 00pa3oBaHUEM. B To ke BpeMsi KaXAblH W3 3THX YYEOHBIX IPEIMETOB JOJDKEH OBITH
OpPHEHTHPOBaH HAa TNPHOPUTETHOE pPEIICHHE O00pa30BaTeNbHBIX, BOCHHTATEIBbHBIX M pPAa3BHBAIOIIMX 3a4ad, CBSI3aHHBIX C
npodopueHTanuel 00yJaromuXxcsi U CTUMYJIHUPOBAHHEM HHTEpeca K KOHKPETHOW O00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C
Onosoruei, MeIUIUHOM, SKOJIOTHEH, ICUX0JIOTHEH, CIIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma no yue6HOMY mpenmery "buonorua" ma€r mpencTaBieHrE O I W 33JadaxX M3y4deHHs ydeOHOTro mpeamMera
«buomorns» Ha yrayOnEHHOM YpOBHE, oOmpenenser oOs3arenbHOe (WMHBapHAHTHOE) IIPEIMETHOE CONEpXKaHHWEe, €ro
CTPYKTYPHPOBAHHUE IO pa3zeiaM U TeMaM, paclpeesieHrue Mo KiaccaM, peKOMEHIYeT MOCIeJ0BaTeIbHOCTh U3yUeHUs y4eOHOTO
Marepualia ¢ y4€ToM MEXIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€i, JJOTUKH Y4e€OHOTO IMpOIecca, BO3PACTHBIX OCOOCHHOCTEH
oOyvatomuxcsi. B mporpamme mo OMONOTHMH peanu30BaH NPHHIMI NPEEMCTBEHHOCTH C HM3YYE€HHEM OHMOJOTMH Ha YpOBHE
OCHOBHOTO 00miero oOpa3oBaHus, Onarojapss 4YeMy HPOCMAaTPUBACTCS HANPABICHHOCTh Ha IOCIEAYIOIIee pa3BUTHE
OMOJIOTMYECKUX 3HAHWI, OPHEHTUPOBAHHBIX Ha ()OPMHPOBAHHE ECTECTBEHHO-HAyYHOIO MHPOBO33PEHUS, HKOJIOTHYECKOTO
MBIIIJICHUS, TIPEICTABICHUH O 3I0POBOM 00pa3e >KU3HM, HAa BOCIIUTAHHE OEpeXKHOTO OTHOLICHHUS K OKPY)KAIOIIeH NMpUpOTHOM
cpene. B mporpaMme no Onosoruy Takke MoKa3aHbl BO3MOXKHOCTH ydeOHOTo npenmera «buonorus» B peannsanun TpeOOBaHMI
®I'OC COO x mIaHUPYEeMbIM JMYHOCTHBIM, METAIPEAMETHBIM U MPEJAMETHBIM pe3yibTaTaM OOy4eHUs ¥ B (OPMUPOBAHHU
OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM JESATEIBHOCTH OOYJarONIMXCS 110 OCBOCHHMIO COJEpXKaHUs OHOJIOTHYECKOTro
00pa3zoBaHust Ha YPOBHE CPEAHETO 00IIero 00pa30BaHMHA.

VYueOHnblii ipenmer «brosiorus» Ha ypoBHE cpeiHero odiiero o0pa3oBaHMs 3aBeplLIaeT OMOJOTHYecKoe 00pa3oBaHME B
IIKOJIC ¥ OPHUCHTHUPOBAH HAa PACHIMPCHHUE W YIIIyOJCHUE 3HAHUI OO0YJarOIIUXCSA O JKHUBOU MPHUPOJE, OCHOBAX MOJCKYJSIPHOW U
KJIETOYHOW OMOJIOTHH, SMOPHONIOTHH W OMOJIOTHH Pa3BHUTHS, T€HETHKHU, CEJICKIUH, OMOTEXHOJIOTUH, SBOJIIONNOHHOTO YUYECHUS H
9KOJIOTHH.

Wzyuenne ydueGHOro mpeamera «buonorus» Ha yriyGIeHHOM YpOBHE OPMEHTHPOBAHO HA MOATOTOBKY OOydaromuXcs K
MOCJIEAYIONIEMY TIOJYYEHHIO OHOJIOTHYECKOro 00pa3oBaHMs B By3aX M OpTaHM3aLMsIX CpeXHEero NpodeccHoHaILHOTO
obOpazoBanus. OCHOBY €ro coJepXKaHHsS COCTaBJISICT CHCTEMa OHMOJOTMYECKHX 3HAHWH, IOTYYEHHBIX IIPH H3Yy4CHHUH
00yYaIOIIUMHUCS COOTBETCTBYIOIIMX CHCTEMATUYECKHUX Pa3/e/IOB OMOJOTHH HAa YPOBHE OCHOBHOIO 001ero oopasosanus, B 10-11
KJlaccax 9TH 3HaHHs MOJYdYaroT pa3BuTHe. Tak, pacIIMpeHbl W YIiyOJieHbl OMOJIOTMYECKHE 3HaHHS O PACTeHUsX, KUBOTHBIX,
rpubax, OakTepHsx, OpraHM3ME YEIOBEKa, OONIMX 3aKOHOMEPHOCTAX J>KH3HHM, JONOJHHUTEIHHO BKIIOYEHBI OHMOJIOTMYECKHE
CBEJICHMS TIPUKJIATHOTO U TIOMCKOBOI'O XapaKTepa, KOTOPbIe MOXKHO HMCIOJIb30BAaTh KaK OPUEHTHPHI [UIsl TTOCIEYIOIIEro BeIOopa
HpO(beCCI/II/I. Bo3Moxna Taxke HHTErpanus OMOJOTHYECKMX 3HAHHH C COOTBETCTBYIOLIUMU 3HAHUAMHU, TIOJTYUCHHBIMU
00ydJaromuMucs IpH U3ydeHUH QU3UKH, XUMHH, Teorpadiy 1 MaTeMaTHKH.

CtpykTypa mporpaMMbel 1o y4eOHOMy mnpeamery "buomorus" oTpaxkaeT CHCTEMHO-YPOBHEBBIH W 3BONIONHUOHHBIN
MOAX0bI K M3y4deHuto Ouosiornu. COrjacHO MM, W3y4aroTCsl CBOWCTBAa M 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS JKHUBBIX CHCTEM
Pa3HOrO ypOBHS OpraHU3alNH, YBOIIONIH OPTaHUIECKOTO MUpa Ha 3eMIle, COXpaHEHHs] OMOJIOTHYECKOT0 pa3HOOOpa3usl IIAHETHI.
Tak, B 10 kmacce U3y4aroTcsi OCHOBBI MOJICKYJIIPHOW M KJIETOYHON OMOJIOTHH, SMOPHOIOTHN U OMOJIOTHH Pa3BHUTHSL, TCHETHKH H
CeJIeKIINH, OMOTEeXHOJOTMH M CHHTETHYECKOW OMOJIOTHH, aKTYaIH3HPYIOTCS 3HAHUSA OO0ydarommxcs Mo OOTaHUKE, 300JI0THH,
aHaToMuH, GU3NOJIOTHH YesioBeka. B 11 kiacce u3ydaroTcs 2BOJIOIMOHHOE YUSHNE, OCHOBHI 3KOJIOTHUH M YUeHUe o ouocdepe.

VYuebnslii npenmer «buonorus» mpuszBaH obecneduTh OCBOEHHE O0YyYaloIMMUCS OHMOJIOTMYECKHX TEOPHH M 3aKOHOB,
nAel, IPUHLIUIIOB U IPaBWJl, JIEXKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAy4YHOM KAapTHUHBI MMpa, 3HAHUU O CTPOEHUH,
MHOTOOOpa3uu U OCOOCHHOCTSIX KIIETKH, OpraHu3Ma, MOMYJIIIUKN, OWOIEHO32, DKOCHCTEMBI, O BBIIAIOIINXCS HAyYHBIX
JIOCTHXKEHUSIX, COBPEMEHHBIX HCCIICOBAHUSIX B OMOJIOTMH, NPHUKIAIHBIX acleKTaXx OWOJIOrMYecKuX 3HaHWH. it pasBuTus n
MOJJIep)KaHus MHTEepeca OOydaroIuxcsi K OWOJOTMH Hapsgy CO 3HAUUTEIbHBIM OOBEMOM TEOPETHYECKOro Marepuajia B
COJIEp)KaHUU TIPOTPAMMBI 110 OHMOJIOTHH TMPETYCMOTPEHO 3HAKOMCTBO C HMCTOpHUEH CTAHOBICHHWS W Pa3BUTHUS TOW WM HHON
obnacTy OMOJIOTHH, BKIIaJOM OTEYECTBEHHBIX M 3apYOEXKHBIX YUEHBIX B PEIICHHE BKHEHIINX OMOJIOTHUECKHX U KOJIOTHUECKHUX
npoOJieMm.

Lenp n3ydyenust yuebHoro npenmera «buonorus» Ha yriyOiaEHHOM ypOBHE — OBJIaJCHHE OOYYArOI[MMHUCS 3HAHUSMH O
CTPYKTYPHO-(QYHKIIHOHATHHON OPTaHU3AINH KUBBIX CUCTEM Pa3HOTO pPaHTa M MPUOOpeTeHne YMEHUH UCTIOIh30BaTh TH 3HAHUS B
(opMHpPOBaHUM MHTEpECa K ONpeenéHHON 001acTy MpodecCHOHaNBHON AeSTeIbHOCTH, CBI3aHHOM ¢ OMooruei, wim K BeIOOpY
y4eOHOTO 3aBEJICHUSI JIJIsl IPOIOJDKEHUS OMOJIOTHYECKOTO O0Pa30BAHMSI.



JocTmwkenne menw m3ydeHHs ydeOHoro mpeamera «buonorus» Ha yriyOJIEHHOM ypoBHE OOECIeYMBACTCS PEUICHHEM
CIIEYIOLINX 33/1a4:

OCBOCHHE OOYyYalOUIMMHUCS CUCTEMBbl OMOJIOTMYECKMX 3HAHUH: 00 OCHOBHBIX OHMOJIOTHYECKHX TEOPHUSX, KOHIEMIHSX,
THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M TPABMIIAX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O
CTPOCHHH, MHOTOOOpa3Wd W OCOOCHHOCTSAX OWOJIOTHUECKHUX CHCTeM (KJIETKa, OPTaHU3M, MOMYJIAIHSA, BHJ, OHOTEOLEHO3,
Ouocdepa); 0 BBIAAIOMINXCS OTKPBITHIX U COBPEMEHHBIX HCCIIEA0BAHUAX B OHOJIOTHH;

03HAKOMJICHHE O0Y4JaIOIIUXCsl ¢ METOAAMH ITO3HAHUS )KUBOW MPUPOJBI: HCCIIEA0BATENLCKIMH METOJaMH OMOJIOTHYECKUX
HayK (MOJIEKYJISIPHOW M KJIETOYHON OWMOJIOTHH, SMOPHOJIOTHHA W OHOJOTHH Pa3BUTHA, TCHETUKU U CENICKIIUH, OMOTEXHOJIOTHH H
CHUHTETUYECKOH OHMOJIOTHH, MaJCOHTOJOTHH, OKOJOTHH); METOJAMH CaMOCTOSTEIBHOTO IIPOBEICHHS OHOJIOTHYECKHX
UCCcIeJOBaHMH B J1a00paTOPUU U B Ipupoe (HaboaeHne, u3MepeHHe, SKCIIEPUMEHT, MOJIEITMPOBAHHE);

OBIIAJICHAE OOYYAIOIINMHUCS YMEHHSAMH: CaMOCTOSTENbHO HAXOIUTh, aHAIM3UPOBATH M HCIOIB30BaTh OHOIOTHMYECKYFO
nHpopManuio; MOJIb30BATHCS OWOIOTMUECKON TEPMHHOJOTMEH W CHUMBOJIMKOW; YCTAaHAaBIMBATH CBSA3b MEXIY pa3BUTHEM
OMOJIOTUH M COLMAIBLHO-DKOHOMUYECKUMU W JKOJIOTMYECKMMH TPOOJIeMaMH YellOBEYeCTBa; OLIEHMBATh IIOCIEICTBUS CBOCH
JIESITEIFHOCTH TI0 OTHOIIEHHIO K OKPYXAIOUIEH MPUPOIHOHN cpene, COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO OKPY’KAIOUIUX JTIOJEH;
000CHOBBIBATh M COOTIOIATH MEPHI IPOPHUIAKTHKH WHPEKITNOHHBIX 3a00JICBAHNH, IPaBHJIa TIOBEICHHUS B IIPHPOJIE I 00eCTICUeHHS
0€30MacHOCT! COOCTBEHHOW IKM3HEAESATENbHOCTH B YPE3BBIYAMHBIX CHUTYyalMsX INPHPOAHOTO U TEXHOTEHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHBIEC HAyYHbIE OTKPBITUS B 00JIaCTH OHOJIOTHH;

pasBUTHE Y O0YYAIOIINXCS MHTEIUIEKTYAIBHBIX M TBOPUYECKHUX CIIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA C BBIIAIOIIUMHUCS
OTKPBITUSMH M COBPEMEHHBIMH HCCIIEIOBaHMSAMHU B OMOJIOTHH, PEIIaeMbIMH €0 MpoliieMaMu, METOJO0IOTHel OUOJIOrnYecKOro
HUCCJIICA0OBAHNA, MMpOBEACHUA OKCIICPUMEHTAJIbHBIX HCCHC}IOBaHHﬁ, peuicHuA OHMOJIOTHYECKUX 3ajgad, MOJCJIMPOBaHUA
OMOJIOTNIECKNX OOBEKTOB U MPOLIECCOB;

BOCITUTaHHE y OOy4aloUIMXcs LEHHOCTHOTO OTHOUIEHHS K JKMBOH NPHPOAE B IIEJIOM M K OTICIBHBIM €€ OOBEKTaM M
SIBJICHUSIM; (DOPMUPOBAHUE DKOJOTUUECKOM, TeHETHYECKONH IPaMOTHOCTH, OOILEH KyIbTyphl OBEISHUSI B IIPUPOJIE; MHTErPALuU
€CTEeCTBEHHO-HAYYHBIX 3HAHUH;

npuodpeTeHne O0O0y4YalOIIMMKCS KOMIETEHTHOCTH B DPAallOHAJIbHOM MPUPOJOINONB30BaHUN (COOIONCHHE TIPaBHII
MOBEJICHHS B MPHUPOJIC, OXPAHBI BUIOB, IKOCUCTEM, OHOC(HEPHI), COXPAHEHHH COOCTBEHHOTO 370POBbS U 3M0POBbS OKPYKAIOIIHX
moael (cobmromeHuss Mep MpoUIaKTUKKM 3a0oJeBaHuil, oOecreucHHe OC30MACHOCTH YKU3HEICITEIBHOCTH B YPE3BBIYAMHBIX
CUTyallsIX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE WCIIOJIB30BAHUS OWOJOTMYECKHMX 3HAHMH M YMEHHH B
TOBCEIHEBHOM KU3HU;

CO3JIaHME YCJIOBHW JUIi OCO3HAHHOTO BBIOOpa OOYYAIOMIMMHKCS WHIMBHIYaIbHOH 00pa3oBaTeNbHON TPaeKTOPHH,
CHOCOOCTBYIOIIEH TOCIeIyoneMy nNpoecCHOHaIbHOMY CaMOOIIPENEIICHUIO, B COOTBETCTBHY C WHANBHUIYIbHBIMA HHTEPECAMHU
1 TOTPEOHOCTSIMH PErHOHa.

OO1iee 4yKCIO YacoOB, OTBEACHHBIX Ha W3y4YEeHHE OHMOJIOTMH Ha YIrIyOJIEHHOM ypOBHE cpeiHero oOiiero oOpazoBaHUs,
coctaBisieT 204 gaca: B 10 ximacce — 102 gaca (3 yaca B Henemo), B 11 kimacce — 102 gaca (3 yaca B HEJIGINIO).

OT16op OpraHM3alMOHHBIX (OPM, METOIOB M CPEACTB O00y4eHHs OMOIOTHH OCYIIECTBISETCS C YYETOM CIEHM(PUKH €ro
COJIepKaHMs ¥ HAMPABJICHHOCTH Ha MPOJIODKeHNE OUOJIOTHUECKOro 00pa3oBaHus B OpPraHU3alusIX CpeIHero NpodhecCHOHATBHOTO
Y BhICIIEro oOpa3oBaHuUsl.

OOs3aTeNbHBIM YCIIOBUEM NpH O0y4YeHHUHM OHMOJIOTMH Ha YIIyOJEHHOM YpPOBHE SBISIETCS NPOBEICHHE JTa0OPAaTOPHBIX U
npakTHdeckux padot. Taxke ydacTre 00y4aronuxcsi B BBIIOJIHEHUH NPOEKTHBIX U Y4eOHO-HCCIIeI0BATENILCKUX padoT, TeMaTuka
KOTOPBIX ONPEACTACTCA YUYUTCIEM Ha OCHOBC HMCIOMIUXCA MATCPHUAIBHO-TCXHUYCCKUX PECYPCOB UM MECTHBIX MPUPOIHBIX
YCIIOBHUH.

COJEP)XAHUE OBYUYEHUS

10 KJIACC

CopepxaHue HpPOrpaMMBbl, BBIICIEHHOE KYPCUBOM, HE BXOAMUT B NPOBEPKY T'OCYNApPCTBEHHONM WTOTOBOW aTTeCTalu
(THA).

Tema 1. Buosnorus kak Hayka

CoBpemMeHHast OWOJIOTHSI — KOMIUIEKCHAash Hayka. Kparkas ucropus pa3BuUTHS OHWONOTHH. bHonormueckue HayKu |
u3ydaeMble UMU IpoOiieMbl. DyHIaMEHTANBHBIC, TPUKIATHBIC H TOUCKOBBIC HAYYHBIC HCCIICIOBAHUS B OMOJIOTHH.

3HavyeHne Omojoruu B (pOPMUPOBAHMM COBPEMEHHON €CTeCTBEHHO-Hay4dHOH KapTwHBI Mupa. [Ipodeccun, cBs3aHHBIE C
6nonorueil. 3HaueHNe OMOJOTHH B PAKTUUECKON JEATEIFHOCTH YEIOBEKa: MEAHUIINHE, CEIbCKOM X03IHCTBE, MPOMBIIUIEHHOCTH,
OXpaHe MPUPObL.

JeMoHcTpanun

IMoptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, V. I'apseit, . Mennens, B. U. Bepranckuii,
W. I1. TTaBnos, U. U. Meunukos, H. 1. Basuios, H. B. Tumodeer-Pecorckuii, k. Yorcon, @. Kpuk, /. K. Benses.

Tabnuuet u cxembl: «CBsI3b OHOJIOTHH C IPYTUMHU Haykamm», «CucTeMa OMOJIOTHUYSCKUX HAYK.

Tema 2. J)KuBble CHCTEMBI U UX U3YUYEHHE



XuBble cuCTeMBI Kak MHpeAMeT u3ydeHus Owonormu. CBOWCTBAa JKMBBIX CHCTEM: EIHHCTBO XHMMHUYECKOTO COCTaBa,
JUCKPETHOCTb U ILEJIOCTHOCTb, CIIOKHOCTB M YNOPAIOYEHHOCTb  CTPYKTYPBI, OTKpPBITOCTb, CaMOOpraHW3alus,
CaMOBOCIIPOU3BEJICHHE, Pa3ApakKUMOCThb, U3MEHUYHUBOCTb, POCT U Pa3BUTHE.

YpoBHH OpraHu3ali >KUBBIX CUCTEM: MOJEKYJSIPHBIH, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJSILIMOHHO-
BHIOBOM, PKOCHUCTEMHBIN (OmoreoneHoTndecknii), onochepnsrii. Ilpomeccsl, mpoucxondmue B KHUBBIX cucTeMaX. OCHOBHBIC
npu3Haky xkuBoro. JKu3Hp Kak (opMa CyIIeCTBOBaHUs MaTepuu. Hayku, M3ydaromiue >KUBbIE CHCTEMBI Ha pasHBIX YPOBHSIX
OpTaHMU3aIIH.

Wzydenne xuBbIX cucteM. MeToapl Omonornieckoil Hayku. HabmromeHue, m3MepeHne, SKCIEPUMEHT, CUCTEMaTH3AIINs,
MeTaaHanu3. [loHsTHe O 3aBHCMMOM M He3aBUCHMOH mnepeMeHHOHl. IlnanupoBanue skcnepumenta. IlocTaHOBKAa U IpoBepka
runore3. HyneBas rumotesza. Ilonstue BeIOOpKM M €€ pocroBepHOCTh. Pa3bpoc B Ouonormueckux paHHbIX. OleHKa
JIOCTOBEPHOCTH TTOMYIECHHBIX Pe3yabTaToB. [[pHYMHbI HCKaKCHUS PE3yIbTaTOB IKCIIepUMeHTa. [I0HSITHE CTATHCTHYECKOTO TeCTa.

JdeMoHcTpanuu

Tabmuupt 1 cxembl: «OCHOBHBIE TIPU3HAKH XKU3HWY, «bronorndeckue cucreMsl», «CBOMCTBa )KUBOW MaTtepum», «YpOBHU
OpraHM3allK >KUBON NPHPOABD», «CTpOEHHE XKMBOTHON KICTKM», «TKaHM KHUBOTHBIX», «CHCTEMBI OPraHOB YEIOBEYECKOTO
opraansMay, «bruoreonenos», «buocgepay, «MeToapl H3YISHUS JKUBOH MIPUPOIBD».

OO6opynoBanue: 1a00paTopHOE 000PYJOBAaHHE JUIs IPOBEACHHS HAOIIOACHUH, N3MEPEHHUH, 9KCIIEPHMEHTOB.

IIpakTnyeckas padora «/Icnoap30BaHUE Pa3NUIHBIX METOAOB NIPH U3YUYEHUH KHUBBIX CHCTEM.

Tema 3. BroJiorus KieTku

Kierka — cTpykTrypHO-(pyHKIMOHATBHAS €qUHUIIA )XUuBoro. VicTopust otkpbiTus kinetku. Paborsl P. I'yka, A. JleBeHryka.
Knerounas teopus (T. IlIsann, M. Ilneiinen, P. Bupxos). OCHOBHBIE NOJIOKEHHSI COBPEMEHHOM KJIETOUHOM TEOPHU.

Metoapl MOJEKYISAPHOW M KIETOYHOM OMOJOTMH: MHKPOCKOMHMS, XpoMaTorpadus, 3JIeKTpodope3, METOA MEUYCHBIX
aToMOB, tuddepeHIranbHoe HEHTPUPYTUPOBaHUE, KyIbTHBUPOBAHUE KICTOK. HM3yueHue QuKcuposannbix Kiemox. JNeKTPOHHAS
MUKpockonus. Kongoxanvnas mukpockonus. Bumanvhoe (npudsicusnennoe) uzyuenue Kiemox.

JdeMmoHncTpauuu

Hoptpetsl: P. I'yk, A. Jlesenryk, T. llIBann, M. llnefinen, P. Bupxos, K. M. Bap.

Tabmuue! u cxembl: «CBETOBOI MUKPOCKOIY, «DJIEKTPOHHBIH MUKPOCKOIY, «VICTOpHS pa3BUTUSA METOIOB MUKPOCKOIIHM.

OOopyznoBaHue: CBETOBOI MUKPOCKOII, MUKPOTIPENapaThl PACTUTENbHbBIX, JKUBOTHBIX U OaKTepPHAIBHBIX KIETOK.

IIpakTuyeckass  padora  «/3ydeHme MeToNOB  KIETOYHOH  Omonmormum  (xpomartorpadms,  smexkTpodopes,
nuddepeHimaibHoe neHTpudyruponanue, [TLP)».

Tema 4. XumMuueckasi OpraHM3anus KIeTKH

XumH4eckuil cocTaB KIeTKH. Makpo-, MUKPO- M yJIbTPaMUKPO3JIEMEHTHI. Boma 1 e€ poip kKak pacTBOPHTEINs, pearcHTa,
ydacTue B CTPYKTYPHPOBAHMHM KIETKH, TEIUIOPEryJsinuu. MHHepanbHble BEIIeCTBa KIETKH, MX Ouonormueckas posib. Pomb
KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckne BemiecTBa KJIETKH. brnonornueckue monmumepsl. benkn. AMHHOKMCIOTHBIM cocTaB 0enkoB. CTPYKTYpEI
OenkoBoit Mousiekynbl. [lepBuuHas cTpykTypa Oenka, MeNTHIHAsS CBS3b. BTOpWuHas, TpeTWdHas, 4eTBEPTHUHAS CTPYKTYPBHI.
Henaryparus. Coiictsa 0enkoB. Kitaccudukanus 6enxoB. buonorunueckue GyHkiu 6eakoB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, AuWcaxapHlipl, OJNUrocaxapuibl M mnonucaxapunasl. OOImMi IUaH CcTpoeHUs W (U3UKO-
XMMHUYECKHE CBOMCTBA yriieBoJ0B. bronornueckne GyHKIMH yIiIeBOIOB.

Jlumuper. TunpodunbHo-ruapodobHbie cBoiictBa. Knaccupukaums nunupos. Tpuriuiepuipl, GochoIUITUIbI, BOCKH,
crepounpl. buonorndeckue ¢ynkiuu gunumos. OOIMe CBOHCTBa OHMOJOTHUSCKUX MEMOpaH — TEKy4ecThb, CIIOCOOHOCTh K
CaMO03aMbIKaHHIO, TIOTYTIPOHUIIAEMOCTb.

Hyxneunossie kucnorel. JJHK u PHK. Crpoenue nyknenHoBbix kucioT. Hykneotuasl. IlpuHIKI KOMILJIEMEHTApHOCTH.
IIpaBuio Yapradda. Crpykrypa JHK — noiinas crmpans. MectoHaxoxaenue u ouonorndeckue ¢pyukmmu JJHK. Buasr PHK.
Oyuxiun PHK B kneTke.

Crpoerne Monekynsl AT®. Maxkposprudeckue cBs3u B Monekyne AT®. buomormueckue ¢ynkuuun ATO.
BoccraHoBneHHBIE MEPEHOCUYHKH, UX (YHKIHU B KiIeTke. /[pyeue wnyxneosuompugocghamer (HT®P). CexBenmporanne JJHK.
Memoobi cenomMuxy, MpaHcKpURMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouosnorusi: OMoXuMHUUECKHe M OHMO(pU3MYECKHE HCCIIEAOBAHUS COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYPEHI
6uomonekyi. Modenuposanue cmpykmypul 4 QYHKYUll OUOMONEKYA U UX KOMAIIEKc08. KomnblomepHulili OU3aiin U opeanuiecKull
cunme3s OUOMONEKYL U UX HeNPUPOOHBIX AHANO208.

JeMoHcTpanun

Hoptpertst: JI. TTonunr, x. Yorcon, @. Kpuk, M. Yunxunc, P. ®panknun, @. Canrep, C. [Ipy3unep.

Huarpammsl: «Pacmpenenenne XUMHYECKUX IEMEHTOB B HEXXHMBOH Mpupoze», «PacipeneneHne XUMUIEeCKUX JIEMEHTOB
B JKUBOM MPUPOJIEY.

Tabmuupl u cxemsl: «[lepuoaudeckas tabnua XUMHYECKHX 3J1eMEHTOBY», «CTpoeHHe MOJIeKYJbl BoJb», «BemecTBa B
cocTaBe OpraHm3MoB», «CTpoeHHe MONEKyNbl Oenka», «CTPYKTypsl OEIKOBON MOJEKyNbl», «CTpoeHHE MOJEKYJ YIIIEBOIOBY,
«CTpoeHre MOJIeKyJ TUTTUA0BY, «HykienHoBbie KUCIOTH», «CTpoeHue MoJeKyIsl ATDy.

OOopynoBaHue: XUMHUYECKas II0Cy/1a U 000pyI0BaHHE.

JlaGoparopHnas padora «OOHapy)eHHE OEIKOB C TOMOIIBIO KaUE€CTBEHHBIX PEAKIIMI».



JlaGopaTopHas pabota «/ccienoBaHne HYKJICHHOBBIX KHCIIOT, BBIAEICHHBIX U3 KJIETOK PA3IMYHBIX OPTaHU3MOB.

Tema 5. CTpoeHnse u pyHKIMHT KICTKHA

Turel KIETOK: 3yKapruoTHYecKasi ¥ Ipokapuotudeckast. CTpyKTypHO-(yHKIMOHAJIbHbIE 00pa30BaHuUs KIETKH.

Crpoenne npokaproTHdecKor kreTku. Kinetodnas crenka Oaxrepuii u apxeir. OcoOEHHOCTH CTPOEHHS TeTepoTpOodHOI U
aBTOTPO(HOH MPOKAPHUOTHIECKUX KIETOK. MeCTO U poNIb MPOKApUOT B OMOIIEHO3aX.

CtpoeHre M (QpyHKIMOHUPOBAHHE JyKapHOTHYECKOW KieTku. Ilmazmarmueckas memOpana (masmanemma). CTpykTypa
IUTa3MaTHIeCKO MeMOpaHbl. TpaHCIOPT BeHIeCTB yepe3 INIa3MaTHYecKylo MeMOpaHy: maccuBHBIA (muddysms, oOneruéHHas
muddy3ns), aKTUBHBIA (NEPBUYHBI W BTOPHMYHBIA aKTUBHBIN TpaHcmopT). [lomynmporumaemocts MeMOpaHbl. Pabota HaTpwmii-
KaJIMeBOTO Hacoca. DHIOIMTO3: MUHOLMTO3, (harouuro3. Dx3ouuto3. Knerounas crenka. CTpykTypa W (YHKIHM KIETOYHOM
CTEHKH pacTeHuil, TpuOoB.

IMuromnasma. Iutozons. Llurockener. [IBmxkenme nutomnasmbl. OpraHowgs! KineTkd. OmHOMEMOpaHHBIE OPraHOMIBI
kietku: sHpomitazMatudeckas cerb (OIIC), ammapar [losbmxku, JM30COMBI, HMX CTpoeHHE W (QyHKUMH. B3anmocsssb
OJTHOMEMOpaHHBIX OPraHOMJOB KJIeTKH. CTpOeHHE IPaHyJISIPHOTO PeTUKYIyMa. Mexanusm nanpasienus 6eaxos ¢ II1C. Cunre3
pactBopuMBIX O6enkoB. CHHTE3 KIIETOYHBIX MeMOpaH. [ magkuii (arpaHy IpHBIN) SHAOIUTa3MaTHIECKUI peTHKYIyM. CekpeTopHas
¢yakuus anmapara Lompmku. Moougukayus 6enxos ¢ annapame Ionvoxcu. Copmupoexa 6enxos 6 annapame I oaboxcu.
TpaHcnopt BemecTB B KieTke. Bakyonu pacturenbHbIx KiteTok. Kiierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOMIBI KJIETKH: MUTOXOHAPHHM, IUIACTHIBL. [Ipoucxodicoenue MUMOXOHOpUl U NAACHUO.
Cumbuoeenes (K.C. Mepexckosckuii, JI. Mapeynuc). CtpoeHne 1 GyHKIUN MUTOXOHIPHA U 1iacTuA. [lepBudHbIe, BTOPHYHBIE U
CJIOKHBIE TIACTU/IBI (POTOCUHTE3UPYIOLIMX DYKAPUOT. XIJIOPOIUIACThI, XPOMOILIACTBI, JIEHKOILIACTHI BBICIINX PACTEHHH.

HememOpannbie opraHouzapl kietkd CrpoeHWe Hu  (QYHKIMHM HeMEMOpaHHBIX OpPraHOWIOB KIETKH. PuOOCOMBI.
Ipomescymounvie @uramenmol. MHUKPOOUIAMEHTEL. Axmunosvle Mukpoguiamenmel. MEBIIEYHbIE KICTKH. AKmuHosvle
KOMNOHeHmbl Hemblueunvlx kaemok. Muxporpybouku. Kmerounsiii meHTp. CTpoeHHE M IBIDKCHHE JKTYTHKOB M PECHHUCK.
Muxkpotpy6ouku nuTomaa3msl. LienTpuons. beaxu, accoyuuposannvie ¢ Mukpoguiamenmamu u mukpompybouxamu. Momopnuie
benxu.

SAnpo. Obomnouka simpa, XPOMATHH, KapHOIIAa3Ma, SAPBINIKHA, UX CTPOCHHME W (YHKIMH. SInepHbIA OEIKOBBIH MaTpHKC.
[TpocTpaHCTBEHHOE PACIONOXKEHUE XPOMOCOM B HMHTepdazHOM supe. Dyxpomamun u cemepoxpomamun. benkn xpomaruHa —
TUCTOHBIL. JJunamuxa s0epnot 06010uku 8 mumo3se. Aoepuwiii mpancnopm.

Knerounsie Bkmodenust. CpaBHUTENIbHAS XapaKTEPHCTHKA KIETOK DYKapHOT (PaCTUTEIHHOM, JKHBOTHOM, TPUOHON).

JdeMoHncTpanuu

IToptpetsi: K.C. MepexkoBckuid, JI. Maprysmuc.

Tabmunpl u cxembl: «CTpoeHHE IyKAPHOTHIECKON KIETKH», «CTpOEHHE XUBOTHOW KIETKN», «CTpOEHHE PacTHTENHHON
KJIeTKn», «CTpoeHre MUTOXOHIPUY, «S1po», «CTpoeHne MPOKapHOTHIECKOH KIETKHI.

OOopynoBaHUe: CBETOBOM MHKPOCKOI, MHKpOIIpENaparbl pPacTHTENbHBIX, JKUBOTHBIX KJIETOK, MHUKpOIpENnaparsl
GaKTepHaIbHBIX KIIETOK.

JlabopaTopHasi pa6ora «/3yueHue cTpoeHuUs KJIETOK pa3IUUHbIX OPraHU3MOB).

IIpakTuyeckas padora «/3ydeHue cBOICTB KJIETOUHOW MEeMOPaHBD».

JlaGopaTopHnas padora «/cciaenoBaHue mIasMoiIn3a U IEIUIa3MOJIN3a B PACTUTENBHBIX KIIETKaX».

IIpakTuuyeckas padora «/I3ydeHne ABMKEHHS IUTOIUIA3MBI B PACTUTEIBHBIX KIETKaX).

Tema 6. O6MeH BellecTB U NpeBpallieHHe IJHEPIUH B KiIeTKe

AccHMUIISILINS ¥ TUCCUMMJISILIUSL — JIBE CTOPOHBI MeTabonnu3Ma. Turbl oOMeHa BelecTB: aBTOTPO(QHbII U reTepoTpOQHBIN.
VYuactue kucinopoga B OOMEHHBIX IIpomeccax. JHepreTuieckoe obecrieueHne KieTku: mnpeBpameHne AT® B oOMEHHBIX
npoueccax. GepMEHTATHBHBIA XapaKTep peaknuil KJIETOYHOro Merabonu3ma. DepMeHThl, UX CTPOEHHE, CBOWCTBA W MEXaHWU3M
neiictBus. Kodepmentsl. OTinnuns GpepMeHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-akTHBAaTOPbI M OEJIKU-MHTHOUTOPEL.
3aBHCHMOCTh CKOPOCTH ()EPMEHTATUBHBIX PEAKLIUI OT pa3IniHbIX (HaKTOPOB.

[lepBuuHBIl cHHTE3 OpPraHWYECKUX BeIIECTB B KieTke. DOTOCHHTE3. AHOKCULEHHLI U OKCUSEHHbIl omocunmes y
b6axmepuii. Ceemocodbupaiowue nueMenmol U RUSMenmyl peakyuonHo2o yenmpa. Poib XJIOPOIIACTOB B mpouecce (pOTOCHHTE3a.
CeeroBast u TeMHOBast ¢as3el. @omoovixanue, Cz,, Cq. u CAM-munvt gpomocunmesa. IlpoaykrusHocts (hoTOCHHTE3a. BrusHue
Ppa3MuHBIX (aKTOPOB HA CKOPOCTH (POTOCHHTE3A. 3HAUEHUE (POTOCHHTE3A.

Xemocuntes. PasHooOpasne  OpraHM3MOB-XEMOCHHTETHKOB: HHUTPUQHIUpYIOIIHE OaKTepuH, >Kele300aKTepuH,
cepobakTepun, BOJAOPOAHbIE OaKTepru. 3HAUCHIE XEMOCHHTE3A.

AnaspoOHble opraHu3mbl. Bunel Oposkenusi. IIponykTsl OpokKeHHSI M WX HCIIOJIB30BaHHE YENIOBEKOM. AHa’pOOHbIE
MHUKPOOPTaHU3MbI KaK 00BEKTHl OMOTEXHOJIOTHU M BO3OYAMTENH OOJIe3HEH.

AdpoOHBIE OpraHM3Mbl. JTambl 3Heprermdeckoro obOmeHa. IloaroroBurenbHbIM ATam. [nMukomns — OGECKHCIOPOAHOE
pacuieTyieHHe TIFOKO3HI.

Bronorndeckoe okucieHHe, WM KJIETOYHOE JbIxaHHe. Posib MUTOXOHIpHMH B mpolieccaXx OHOJIOTMYECKOro OKHCIICHUS.
Hukmuaeckue peakiuu. OxuciauTensHoe (ochopunupoBaHue. Juepeus memopanno2o epaouenma npomonos. Cunmez ATD:
paboma npomonnou ATD-cunmaswi. IIpenmyniecTBa adpoOHOTO MyTH OOMEHa BEIIECTB IMepea aHadpOOHBIM. DPGHEKTUBHOCTH
SHEPreTHYECcKOro oOMeHa.

JemMoHcTpanun



Ioptpetsr: [Ix. [Tpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutaenr, I'. A. 3aBap3uH.

Tabmuubt u cxemsl: «®otocuHTe3d», «DHepreTMueckuii obOMeH», «buocuntes Oenkay, «CtpoeHune (epmeHTay,
«XEeMOCHHTE3.

OOopyznoBaHuE: CBETOBOII MUKPOCKOII, 000pyJOBaHKE [UIs IPUTOTOBJICHHS MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padoTa «/I3ydeHne KaTaTUTHIECKOH aKTHBHOCTH (PepMEHTOB (HA IIPUMEPE aMUIIa3bl MITH KaTalasbl)y.

JlaGoparopHnas padora «/3yueHne GpepMEHTATHBHOTO pacuIeIUIEHHs NEPOKCUIA BOAOPOa B PACTUTEIBHBIX U )KUBOTHBIX
KIIETKaX».

JlaGopaTopnas padora «CpaBHEHHE MPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JlaGoparopHnas padora «CpaBHEHHE NPOLIECCOB OPOKEHHUS U ABIXaHUS.

Tema 7. HacaencrpenHasi uHGopManus U peann3anus eé B KJIeTKe

Peaknmm marpudHOro cuHTe3a. [IpMHIMI KOMIUIEMEHTapHOCTH B pEakIMAX MAaTPUYHOTO CHHTe3a. Peanmmzarus
HacjenCcTBeHHOW MH(popMmanuu. ['eHeTndeckuil koxa, ero cpoiictBa. Tpanckpumius — marpuusbslid cuHte3 PHK. IMpmHImmet
TPAHCKPHUIILUU: KOMIUIEMEHTapHOCTh, AHTUIAPAIIEIbHOCTb, acUMMeTpuuHoCTh. Cospesanue mampuunvix PHK 6
aykapuomuueckol knemke. Hexooupyrowue PHK.

Tpancmsamus u e€ stanbl. Yuactue TpancnopTHeix PHK B OGnocunTese Oenka. YceioBus 6nocunTe3a 6enka. Koxgupoanue
amMuHOKHCIIOT. Poits prbocoM B OrocuHTE3e Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzalus IeHOMa y IPOKapHOT U 3YKapuOT. Perymanus
AaKTHBHOCTH T€HOB y HpokapuoT. [mmoresa omepona (®. XKakod, XK. MaHno). Moaexyrapuvle mexanuzmvl IKCHpeccu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynayuu pabomsi cenos. Perynsnus 0OMeHHBIX IIPOLIECCOB B KieTke. KiaeTouHelit roMeocTas.

Bupycbl — HekierouHele (OPMBI JKM3HM M oOJMratHple mnapasutbl. CTpOEHHE MPOCTBIX W CIOXHBIX BHPYCOB,
peTtpoBupycoB, Oakrepuodaros. JKusnennwiti yuka JHK-codepocawux supycos, PHK-codepacawux supycos, bakmepuogazos.
Obpamunas mpanckpunyus, pegepmasa, unmezpasa.

BupycHble 3a00s1eBaHus YenoBeka, )KMBOTHbIX, pacteHuid. CIINJ], COVID-19, conuanbHble 1 MEULIUHCKUE ITPOOIEMBI.

Buoungopmamura: unmeepayus u ananuz oonvuiux maccugos («bigdatay) cmpyxmypueix 6uonocuueckux OanHwix.
Hanomexnonoeuu 6 6uonoeuu u meduyune. Ilpoepammupyemvie hynxyuu 6enxos. Cnocobvl 00cmasKu 1ekapcms.

JdeMoHcTpanuu

IToptpetsl: H. K. Komnbuios, /1. Y. UBaHOBCKUI.

Tabmmmer u cxemsl: «brocuHTe3 Oemnkay, «'eHeTHIeckuii kKoa», «Bupycer», «bakrepruodarm.

IIpakTnueckas padora «Co3gaHue MOJEITH BUPYCay.

Tema 8. JKu3HeHHBIN UK KICTKH

Knerounsrii 1mki, ero mepuombl m perymsiuus. VHrepdaza m muro3. OcoOCHHOCTH MpPONECCOB, MPOTEKAIONIMX B
nnrepdasze. [Tonroroska KIeTKH K JeseHuio. [IpecnHTeTHYECKNH (TOCTMUTOTHYECKHH), CHHTETHYECKUH W MOCTCHHTETHIECKUI
(IPeMUTOTHYECKHI) TIepHUOAbI HHTEP(Da3bI.

Martpuunsiii cunte3 JHK — perumkanus. [lpunnuns! pemmkanun JJHK: komMmieMeHTapHOCTb, HMOJIYKOHCEPBAaTUBHBIN
CUHTE3, aHTUnapauiensHocTb. MexanusMm perummkanuun JJTHK. Xpomocomel. CtpoeHue xpomocoMm. Tenomepsl U Tenomepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapUOTHIL. JWIUIOWIHBIA M TalUIOMIHBI HAaOOphI XPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBEI.
ITonoBbIE XPOMOCOMBI.

Henenue xineTkn — Muto3. CTaguym MUTO3a M MPOUCXOAAIINE B HUX Npolecchl. Tunsl Muro3a. KapnoknHes U IIUTOKHHES.
bronornueckoe 3HaYEHNE MUTO3A.

Perymauus MuroTHdeckoro nukia kietku. [IporpamMupyemast kieTouHas rubens — aronTos.

Knerouynoe si1po, XpoMOCOMBI, pyHKIMOHAIBHAS TeHOMUKA. Mexanuzmol npoaugepayuu, ouppepenyuposku, cmapenus u
eubenu knemox. «L{ugpposasn knemkay — 6uounpopmamuueckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuiet u cxeMbl: «KU3HEHHBIN UK KIETKW», «MUTO3», «CTpoeHue xpomocomy, «Pemnukanus JTHK».

OOopynoBaHuE: CBETOBOI MUKPOCKOII, MUKPOTIpEnapaThl: «MUTO3 B KIIETKaX KOpEIIKa JyKay.

JladopaTopHasi padora «/3yueHre XpoOMOCOM Ha TOTOBBIX MUKPOTIpENapaTax.

JlaGopaTopHnas padora «HaGmoneHre MUTO3a B KJIETKaX KOHYMKA KOPEIKa JIyKa (Ha TOTOBBIX MHKPOIIpEnapaTax)y.

Tema 9. CTpoenue u pyHKIIMH OPraHU3MOB

Buonornueckoe paznooOpasue oprann3MoB. OHOKIIETOUHbIE, KOJOHHAIBHBIE, MHOTOKJIIETOUHbBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHHS U KU3HEICSITEIHPHOCTH OJHOKIETOYHBIX OPraHU3MOB. bakrepun, apxeu, 0JHOKIETOUYHBIE TPHOBI,
OJIHOKJIETOYHBIE BOAOPOCIH, APYrUe NpOTUCThL. KoIOHNaNbHBIE OPraHU3MBI.

B3auMocBs3p yacTell MHOTOKJIETOUHOIO OpraHu3Ma. TKaHH, OpraHbel U CHUCTEMBI OpraHoB. OpraHusM Kak €IHHOE LEINIOE.
I'omeocras.

Txanu pacteHnil. THITBI pacTHTENBHBIX TKaHEH: oOpazoBaTelbHAS, MOKPOBHAS, MPOBOMAIIAS, OCHOBHAS, MEXaHUYIECKA.
OcobOeHHOCTH CTpOeHH, PYHKIMI U pacIioOKEeHHs TKaHEH B OpraHax pacTeHHH.

TkaHM XWBOTHBIX M 4YelOBEKa. TWIBI XMBOTHBIX TKAaHEH: SMUTENHAlbHAs, COSAWHUTENbHAs, MBIIICYHAs, HEPBHAS.
OcoGeHHoCTH CTpOeHUs, (GYHKIMI M PacTiooKeHHS TKaHEH B OpraHax >KHBOTHBIX M YeJIOBEKa.

Opranbl. BereratuBHble W TeHepaTHUBHBIE OpraHbl pacTeHuil. OpraHbl M CHCTEMbl OPraHOB JKUBOTHBIX M YeJIOBEKa.
@DyHKIIUM OPraHOB U CUCTEM OPraHOB.



Omopa Ttena opranm3moB. Kapkac pactennii. CkeneTsl OAHOKIETOYHBIX M MHOTOKJICTOYHBIX JKMBOTHBIX. HapykHbII u
BHYTpeHHUH ckener. CTpoeHHe U TUIIBI COEANHEHHS KOCTEH.

JlBrxeHue OpraHu3MoB. JIBHXKEHHE OIHOKJICTOYHBIX OPraHU3MOB: aMEOOMAHOE, KTYTHKOBOE, pecHH4Hoe. [IBmKeHue
MHOTOKIIETOYHBIX PACTEHHUH: TPONMU3MBI U HACTHH. /[BM)KEHHE MHOTOKIETOYHBIX JKMBOTHBIX M YEIOBEKA: MBIIIEYHAs CHCTEMA.
Pednexc. CkeneTHBIC MBI U X padoTa.

IIutanue opranusmoB. llornomieHue BOJABI, YIJIEKUCIOTO Tra3a M MHHEpAJIbHBIX BellecTB pacTeHusmu. Ilutanue
KHUBOTHBIX. BHYTpHUIIONIOCTHOE ¥ BHYTPHKICTOYHOE TNHIIeBapeHHe. IluTaHWe MO3BOHOYHBIX O KMBOTHBIX. OTaemnsl
MUILEBAPUTENBLHOTO TpakTa. [InmeBapuTensHele kenessl. [InneBapuTenbHas cucTeMa YeJIOBeKa.

Jpixanue oprann3moB. Jlpixanue pacteHuil. J{pixanue >kuBoTHBIX. [uddy3us ra3oB yepe3 moBepXHOCTH KileTKH. KoxkHoe
neixaHue. JlpixarenpHass moBepxHocTh. JKabepHoe M J€rovyHoe JbIxaHWe. J[pIXaHUE IO3BOHOYHBIX JKUBOTHBIX U 4YEJIOBEKa.
OBOJIONMOHHOE YCIO)KHEHNWE CTPOCHHS JIETKMX II03BOHOYHBIX JKMBOTHBIX. JIpIXaTenmpHas cucTeMa 4eENOBEKa. MeXaHH3M
BEHTHWIALMY JIETKUX y NTHUIl U MJICKONUTAIOMUX. Perynsamnus neixanus. [IpixatenbHbie 00bEMBL.

TpaHCHOPT BelIECTB y OPraHU3MOB. TPaHCHIOPTHBIE CUCTEMBI pacTeHuil. TpaHCOPT BelecTB y *KHUBOTHBIX. KpoBeHOCHas
cucrtemMa u e opranbl. KpoBeHOCHast crcTeMa MMO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepirie, KpOBEHOCHBIE COCYIBl U KPOBb.
Kpyrun kpoBooOpareHus. DBOMIONMOHHBIE YCIOKHEHUSI CTPOCHMS KPOBEHOCHOH CHCTEMBI ITO3BOHOYHBIX >KHBOTHBIX. Pabora
cepaua u e€ peryJsanus.

Boinenenue y opranusMoB. BeineneHue y pacreHuil. Brigenenue y xuBoTHbIX. CokpaTuTenbHble Bakyosu. Oprassl
BbIeneHNs. PuabTpanus, ceKpenus 1 00paTHOE BCachIBaHUE KaK MEXaHU3MbI pabOTHl OPraHOB BhIAEICHU. CBs3b MOJIOCTH TeNa
C KPOBEHOCHOW M BBIJCIUTEIBHON CHCTeMaMH. BpleneHHe y MO3BOHOYHBIX XHBOTHBIX M denoBeka. Ilouku. CtpoeHue u
¢dyHkMoHnpoBanue HepoHa. OOpazoBaHKE MOYH Y YEJIOBEKA.

3ammuTa y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. CIOpsl OakTepwil M IUCTHI MPOCTEHIIMX. 3amuTa y
MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. Cpencta nacCUBHOM U XUMHUYECKOH 3a1iuThl. OUTOHLIUABL.

3ammra y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKPOBBI M MX NHpPOM3BOAHBIC. 3allUTa opraHu3Ma oT Ooje3Heil. VIMMyHHas
cucreMa 4enoBeka. KIIeTOYHBI M T'yMOpAaNbHBI UMMYHHTET. BpPOXAEHHBIH M MPUOOPETEHHBI crenn(pUIecKuii UMMYHHUTET.
Teopus kioHaIbHO-cenekTHBHOTO IMMYyHHTETA (I1. Opmx, @. M. beprer, C. Torerasa). BocanurensHbIe OTBETHI OPTaHU3MOB.
Posnb BpOKIEHHOTO MMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3200JICBaHUIA.

PazapaxxumocTh U peryisuus y opraHu3mMoB. PazapakxuMocTs y 0JIHOKJIETOUHBIX Opranu3MoB. Takcuckl. Pa3zapaxxumocth
U perynsnus y pacTeHuil. PoCToBBIE BEIECTBA U UX 3HAYCHHUE.

HepBHasi cucrema W peduiekTOpHas peryisiuus Yy J>KHBOTHBIX. HepBHas cucremMa M e€ OTHenbl. DBOJIOLMOHHOE
YCJIO)KHEHHUE CTPOCHHUSI HEPBHOM CUCTEMBI Yy KHMBOTHBIX. OTIENbl TOJOBHOTO MO3ra IO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexropHas xyra. be3ycioBHbIE U yCIOBHbBIE PEIICKCHI.

I'ymopanpHas perynauuss M SHAOKPHHHAs CUCTEMa >XHBOTHBIX M 4ejoBeka. JKemesbl SHIOKPUHHOI CHCTEMBI M HX
ropMoHsl. /lelicTBre ropMOHOB. B3auMoCBsI3b HEPBHO# M 9HIOKPUHHOM cucteM. [ nnoTtanamo-runoduzapHas cucrema.

JdeMmoncTpauuu

Hoprpert: U. I1. ITaBnos.

Tabmuier u cxembl: «OIHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOUHbIE Bojopochuy, «baktepum», «IlIpocrteiimmey,
«Oprasl IBETKOBBIX pacTeHUI», «CHCTEMBI OPraHOB IMO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHee cTpoeHrne HaCeKOMBIX», « TkaHn
pacrenuit», «KopHeBble cucteMbl», «CtpoeHue credisa», «CTpoeHHe JIMCTOBOH IUIACTHHKM», «TKaHM KXUBOTHBIX», «CKejer
yenoBekay, «llumeBaputensHas cuctema», «KpoBeHocHas cucremay, «JlprxatenpHas cucrema», «HepBHas cucremay, «Koxay,
«MpimeyHast cuctema», «BpimenurtensHas cucrtemMa», «OHIOKpHHHas cucTeMay, «CTpoeHnme MBIIIbD, «VMMyHUTET»,
«KumeunononoctHeley», «CxemMa MUTaHUS pacTeHU», « KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTPOEHUE THAPHD»,
«CrtpoeHne miaHapumn», «BHyTpeHHEe cTpoeHHe JOXKIeBOTo uepBs», «HepBHas cucrema poid», «HepBHas cuctema JSITYIIKH»,
«HepBHas cuctema npecmelkaromuxcsa», «HepBHast cucrema nruny, «HepBHas cucrema miiekonuraronuxy», «HepBHas cucrema
yesoBekay, «Pedekcy.

OOopyznoBaHME: CBETOBOM MHKPOCKOI, MHKpOIpENaparbl OJHOKJIECTOYHBIX OPraHW3MOB, MHUKpOIIpENapaThl TKaHEH,
PaKOBHHBI MOJUTIOCKOB, KOJUIGKIIMM HAaCEKOMBIX, WTJIOKOXHX, JKHBBIE 3K3eMIUIIPhl KOMHATHBIX PAacTeHHH, repOapuu pacTeHHH
Pa3HBIX OT/ENOB, BJIAXHBIC TPENapaThl KUBOTHBIX, CKEJIETHl IMO3BOHOYHBIX, KOJUIEKIIMH OECIO3BOHOYHBIX XKMBOTHBIX, CKEJET
YeJoBeKa, 000pya0oBaHUE ISl IEMOHCTPALIMY ITOYBEHHOTO M BO3YIIHOTO ITUTAHUS PacTeHUH, paclieluieHus Kpaxmaia 1 OelkoB
noJ, feiicTereM (GepMeHTOB, 000pyHOBaHUE ISl IEMOHCTPALIMY OIBITOB 10 M3MEPEHHIO KU3HEHHOW EMKOCTH JIETKHX, MEXaHU3Ma
JIBIXaTeIbHBIX JABWXCHUH, MOJIEIH TOJIOBHOTO MO3Ta Pa3INYHBIX )KHBOTHBIX.

JlaGopaTopHas pa6ora «/I3yueHue TkaHel pacTeHUI».

JlaGopatopHas pa6ora «/I3yueHue TkaHel >KUBOTHBIX).

JladopaTopHasi padora «/3yueHne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazMHokeHMe U pa3BUTHE OPraHU3MOB

@®opMBl pa3MHOKEHHs OPTaHU3MOB: Oecriojioe (BKJIOYas BETETATHMBHOE) M MOJOBOE. Buipl Oecrosioro pasMHOXKEHHS:
MTOYKOBAHNE, CIIOPYJIIAIN, (parMeHTaIHs, KIOHUPOBAHNE.

[TomoBoe pasmHoxenue. IlomoBeie kieTkw, wiau ramersl. Meiio3. Cramgum meiio3a. IloBemeHne xpomocoM B Meho3se.
Kpoccunrosep. buonoruueckuii cMbica Meio3a 1 TIOJIOBOTO mporecca. Meilo3 u ero MecTo B dKM3HEHHOM LIUKJIE OPTaHU3MOB.



ITpenzapoapimieBoe passutue. I'ameToreHes y »HUBOTHBIX. [lomoBele xene3pl. OO6pa3oBaHKe M Pa3BUTHE MOJOBBIX KICTOK.
Crnepmarorenes u ooreHe3. CTpoeHHE MOJOBBIX KIETOK.

OmonoTBOpeHne M 3IMOpPUOHAIBHOE pa3BUTHE KHUBOTHBIX. CrocoObl OIIOAOTBOPEHMS: HapyXKHOE, BHYTPEHHEE.
[TapTenorenes.

WnpuBuayansHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHSI — HayKa O Pa3BUTHH OPraHU3MOB. Mopgoeenes —
00Ha u3 enaguvix npobuem smopuonozuu. Konyenyus mopgocenos u modenu mopgpozenesa. Ctamuu SMOpUOTeHe3a )KUBOTHBIX (Ha
npuMepe JArymku). pobnenue. Tumsl npobnenus. Jemepmunuposantoe u HeoepMuHuposanHoe opodaenue. bracmyna, munsl
onacmyn. OcoOEHHOCTH APOOIICHUST MIEKOMUTAIONINX. 3apOIBIIICBhIC JTHCTKH (TacTpyisinys). 3akiaJka OpraHOB W TKaHEH W3
3apO/IBILIEBBIX JIUCTKOB. B3anMHOe BIMsSHHUE YacTell pa3BUBAIOLIETOCs 3apoAbliia (SMOpHOHANBHAS MHAYKIMA). 3aKiIaaKa IUIaHa
CTPOEHHMSI )KUBOTHOT'O KaK pe3yJbTaT HepapXUuecKiX B3aMMOJICHCTBUH T'eHOB. BiusiHne Ha SMOpHOHAIBHOE Pa3BUTHE PA3IMYHBIX
(haKTOPOB OKpYIKAIOIIEH CPEIIbL.

Pocr u pazButHe xuBoTHBIX. [locTamMOproHanbHbIN iepuo. [Ipsimoe u Henpsimoe pa3Butue. PasBurue ¢ meramopho3om y
0eCro3BOHOYHBIX U O3BOHOYHBIX KMBOTHBIX. brosornyeckoe 3Ha4eHUE MPSIMOTO M HENPSIMOTO Pa3BUTHS, UX PACHPOCTPaHEHHE
B npupoje. Tursl pocta >KUBOTHEIX. PaKTOPHI PETyISIIMN POCTA KHUBOTHBIX U desnoBeka. CTagun MocTIMOPHOHAIBHOTO Pa3BUTHS
y )KHBOTHBIX U denoBeka. [leproasr onTOreHe3a yenoBeka. CTapeHne u cMepTh Kak OMOJIOTHIECKHE IPOLECCHI.

PazmHOXeHue 1 pa3BuTHE pacTeHuil. ['amerodur n cnopodur. Meiio3 B )KU3HEHHOM IMKIIEe pacTeHuil. OOpa3oBaHue crop
B mpouecce Meio3a. l'ameroreHe3 y pacteHuil. OIUIONOTBOpEHHE U pa3BUTHE pPACTUTEIBHBIX OpraHM3MOB. JIBoifHOe
OIIIOIOTBOPEHNUE y IIBETKOBBIX pacTeHni. OOpa3oBaHNE U pa3BUTHE CEMEHHU.

MexaHU3MBI peryaluy OHTOT€He3a Y PAaCTeHUH U KUBOTHBIX.

JdeMoHncTpanuu

Hoprpetst: C. I'. HaBamun, X. IlIneman.

Tabmumbr n  cxembl: «BereraruBHoe pasMHOXeHHE», «THumel Oecmonoro pasMHOXEHUs», «Pa3MHOXeHHe
XJIaMUJIOMOHA/Ib», «Pa3MHOKeHHe HBIIIEHBI», «Pa3sMHOXKEeHHE TUIPB, «Meio3y, «XpoMmocoMbl», «I'amerorenes», «CtpoeHue
SHIEKIETKH M cliepMaro3ounay, «OCHOBHBIE CTaanu OHTOreHe3a», «[IpsMoe m HempsimMoe pasBuTHE», «Pa3BHTHE MalCKOTro
Kyka», «PazButne capaHum», «Pa3Burne IATymkn», «/IBoHHOE OIUIOJOTBOPEHHE Y IBETKOBBIX pacTeHMi», «CTpOeHHE CeMSH
OJHOAOJBHBIX U IBYAOJBHBIX pacTeHUI», «)KU3HEHHBIN UK MOPCKOW KamyCcThl», «KU3HEHHBIN UK MXay, « KU3HEHHBIA UK
MaroOpPOTHUKAY, «KU3HEHHBIN IIUKI COCHBIY.

OOopynoBaHHE: CBETOBOH MHKPOCKOI, MHUKpPOIpPENapaThl SIMIEKICTOK M CIepMaTo30uI0B, Moaenb «Llukm pa3BuTHA
JATYIIKKY.

JlaGopaTopHas pa6oTa «/I3yueHne CTpOeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEnaparaxy.

IIpakTHyeckas padora «BbIBICHHE IPU3HAKOB CXOJCTBA 3aPOBIIICH TO3BOHOYHBIX )KUBOTHBIX).

JladopaTopHasi pa6ora «CTpoeHHEe OpraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI.

Tema 11. I'eHeTHKa — HAYKa 0 HACJEACTBEHHOCTH H M3MEHYNBOCTH OPraHN3MoOB

Uctopuss craHOBICHHS W pa3BUTHA TeHeTHKH Kak Haykw. PaGotel I. Menmens, I'. me ®pumza, T. Moprana. Pons
OTEUYCCTBEHHBIX YYEHBIX B pa3Butiu reHetukd. Paboter H. K. Komemoma, H. U. Basumoma, A. H. Bemosepckoro, I'. .
Kapnieuenko, 10. A. ®unumyenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TOHATHUS M CHMBOJBL. | OMONOTHYHBIE XPOMOCOMBI, aJUIC/IbHBIE TE€HBI, ANbTePHATHBHEBIE
NIPU3HAKH, JTOMHUHAHTHBIH W PEIECCHBHBIN MPU3HAK, TOMO3MIOTA, TETEPO3UTOTa, YUCTasl JUHUS, THOPHUABI, TEHOTHII, (PCHOTHII.
OCHOBHBIE METO/IbI T€HETHKU: THOPUIOIOTHYECKHUH, UTOJIOTHYECKUI, MOJIEKYJISIPHO-T€HETHUECKHH.

JdeMoHcTpanuu

Hoptpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. Y. Basunos, A. H. benosepckuit, I'. [I. Kapneuenko,
10. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

Tabnuue! u cxemsl: «MeToAbI TeHETHKNY, «CXeMBbI CKPEIIMBAHUS.

JladopaTopHasi pa6ora «/Ipo3oduna kak 00HEKT reHETHIECKUX UCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MonorubpunHoe ckpeumBanue. [lepBerii 3akoH MeHaens — 3aKOH exnHooOpaswst THOPHIOB IIEPBOTO ITOKOJICHHS.
IIpaBuiio nomuHupoBaHusA. Brtopoit 3akoH MeHnenss — 3ak0oH pacuUIeIUICHHs] MPU3HAKOB. LluTojornyeckue OCHOBBI
MOHOTHOPH/IHOTO CKpelMBaHus. [ MIIoTe3a YUCTOTHI raMeT.

Amnanusupylomee ckpenuBanue. [IpoMexyTOUHBIM XapakTep HacleloBaHUs. PaciienneHue NpU3HAKOB NPU HEMOJHOM
JIOMUHUPOBAHUH.

JurubpunHoe ckpemuBaHue. Tpetuid 3akoH MeHzaens — 3aKOH HE3aBHCHUMOTO HACIeIOBaHUsS IPHU3HAKOB.
[{uronornyeckue OCHOBBI AUTHOPUIHOTO CKPELIMBAHMS.

CuenneHHoe HacnenoBanue npusHakoB. Padotsr T. Moprana. CriemiieHHOe HacieI0BaHHWE T€HOB, HAPYIICHUE CLETUICHUS
MeX]Ty TeHaMH. XpOMOCOMHAs TEOpHS HACJIECTBEHHOCTH.

I'enetnka moma. XpoMOCOMHBIA MEXaHHM3M ONpPEAENEHUs Moya. AyTOCOMBI U IMOJIOBBIE XPOMOCOMBIL. ['oMoraMeTHsIil u
reTeporaMeTHbIN mojl. ['eHeTndeckas CTpyKTypa MoJIOBBIX XpoMocoM. HacenoBaHue MprU3HAKOB, CIETUICHHBIX C ITOJIOM.

I'enotun kxak nenoctHas cucreMa. IlneHoTponusi — MHOMKECTBEHHOE JEHCTBUE I'€HAa. MHOKECTBEHHBIM aJUIeIU3M.
BsauMonelicTBue HeamenbHbIX reHoB. KoMmneMenTapHocTs. Onuctas. IloauMepus.



I'eHeTHYECKUIT KOHTPOJIb Pa3BUTHS PACTEHHH, )KUBOTHBIX M YEIOBEKA, a TAKXKE (PU3NOJIOTHUYECKUX MPOIIECCOB, TIOBEICHUS
U KOTHUTUBHBIX (yHKUMi. ['eHeTHyeckne MexXaHW3Mbl CUMOHMOTEHE3a, MEXaHM3Mbl B3aHMMOJCWCTBHS «XO3SMH — MapasuT» U
«XO03MH — MUKpOOHOM». ['eHeTHYecKHe aclieKThl KOHTPOJIS M M3MEHEHUsI HACclleICTBEHHON HH(POPMAIMY B TIOKOJIEHUSIX KICTOK 1
OpraHu3MOB.

JdeMmoHcTpanuu

IToprpetst: I'. Mennens, T. Mopras.

Tabmuuer u cxemel: «llepBerii m Bropod 3akoHB Mennemss», «Tpernit 3akoH MeHzaems», «AHaIU3UpPYIOIIEe
ckpemuBanuey», «HemomHoe momumHMpoBaHHe», «CIEIICHHOE HACIEIOBaHHE MPHU3HAKOB y Npo3oduibsl», «[eHeTHka momay,
«Kapuotun 4yenoseka», «Kapuotun npozodpmas», «Kapuotunm nruip», «MHOXKECTBEHHBIH auienusm», «B3aumoneilcTBue
TEHOBY.

ObopynoBanne: Moaenb U1 JEMOHCTPAIlMH 3aKOHOB €IWHOOOpa3ws THOPUIOB TEPBOTO TOKOJEHUS W PACIICIUICHHS
MIPU3HAKOB, MOJENb AN JAEMOHCTPALlMM 3aKOHAa HE3aBUCHMOTO HACIEIOBAHUS MPU3HAKOB, MOJENIb A JAEMOHCTpPAIUH
CLICTUIEHHOT'O HacJIeJIOBaHMUs IIPU3HAKOB, CBETOBOW MHKPOCKOII, MUKpoIpenapar: «Jpozodunay.

[pakTuyeckas padora «/3ydueHne pe3yabTaToB MOHOTHOPHIHOTO CKPEIIUBAHUSA Y APO30(UIBI.

[pakTuyeckas padora «/3ydeHne pe3yabTaToOB TUTHOPHUITHOTO CKPEIIUBAHUSA Y APO30(DUITBI».

Tema 13. 3aKkoHOMEPHOCTH U3MEHYHBOCTH

B3anmopeiictBue reHoTHna M cpeasl npu (GopMHUpOBaHUM QeHoTHna. VM3MeHUYMBOCTH Npu3HAKOB. KadecTBeHHbIE U
KOJIMYECTBEHHBIE MIPU3HAKU. BUbI N3BMEHUMBOCTH: HEHACJIEACTBEHHAS! U HACIIEICTBEHHAS.

MoaudukannoHHas U3MEHYHBOCTh. Poib cpelpl B popMupoBaHMN MOAMGBUKALMOHHON n3MeH4nBocTH. HopMa peakiuun
npu3Haka. BapuanvoHHslil psig 1 BapuaonHast kpusas (B. Moranncen). CBolicTBa MOAN(MUKAIIMOHHON N3MEHYHBOCTH.

l'enotunuueckass u3MeHYMBOCTh. CBOMCTBAa I'€HOTHUIMYECKOM W3MEHYMBOCTHU. BHIBI reéHOTHNHYECKON H3MEHYHMBOCTH:
KOMOWHATHBHAS, MyTallHOHHASI.

KomOunHaTHBHasT W3MEHYMBOCTb. Mei03 M TOJIOBOH Tpolecc — OCHOBa KOMOWHATUBHOM W3MEHYMBOCTH. Pounb
KOMOWHATHBHOM W3MEHUYHNBOCTH B CO3aHUN T€HETUIECKOTO pa3HO00pas3us B mpeesiaX OJHOTO BH/IA.

MyTtauroHHas U3MEHYMBOCTb. Buabl MyTanuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U MHAYLMPOBaHHbBIE
MyTaluu. SnepHele U MUTOIUIa3MaTHUecKue MyTanun. CoMaTHueckue U MoJIoBble MyTaruu. [IpuauHbI BOSHUKHOBEHHS MyTaLlUi.
MyTareHsl U UX BIMSHHE Ha OpPraHM3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Ipolecca. 3aKOH TOMOJIOTMYECKHX pAIOB B
HacneacTBeHHOH m3meHunBocTH (H.W. Basmios). BHesnepHas H3MEHYHBOCTD U HACIICICTBEHHOCTb.

Dnuzenemuxa u dNUSEHOMUKA, PONb INUSCHETMUYECKUX (AKMOPO8 6 HACIe008AHUU U USMEHUUBOCU (DEeHOMUNULECKUX
NPUBHAKOB ) OPSAHUIMOE.

JdeMmoHncTpauuu

Hoptpetst: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabnuupl u cxembl: «Buasl n3mMeHunBOCTHY, «MoauduKalMOHHass U3MEHYUBOCThY, «KOMOMHATHBHAs W3MEHYHMBOCTHY,
«Meito3», «OmmogorBopeHney, «I eHeTndeckue 3a00IeBaHIS YeTIOBEeKa», «BUIBI MyTaIuii».

OOopynoBaHre: >KUBBIE M TepOapHBIC HSK3EMIUBIPHl KOMHATHBIX PACTCHHH, PUCYHKH ((oTorpaduu) NKHBOTHBIX C
Pa3IMIHBIMH BUAAMU H3MEHYUBOCTH.

JladopaTtopHasi pab6ora «lccieqoBanne 3aKOHOMEpPHOCTEH MOAUPUKAINMOHHOW H3MEHUYMBOCTH. IlocTpoenue
BapHUAIMOHHOTO psJia U BAPUALIMOHHOMN KpUBOW.

IpakTuyeckas padora «MyTaun y qpo30(uis! (Ha TOTOBBIX MUKPOIIpENapaTax)».

Tema 14. I'eHeTuKAa Yen0BeKa

Kapuorun yenoBeka. MexJayHapoaHas NporpaMMa HCCIEIOBaHMsS T€HOMa 4YesoBeKa. MeToJpl H3Y4YeHHsS TE€HETHKH
YeNloBeKa: TeHEAIOTHIECKUH, OMM3HEIIOBBINA, [INTOTCHETUICCKUH, MOMYIIIIHOHHO-CTATUCTHYECKUH, MOJICKYIISIPHO-TEHETHYCCKIH.
CoBpeMeHHOE OTpe/ieIeHne TeHOTHIA: TTOJIHOTEHOMHOE CEKBEHHPOBaHME, TeHOTHIHPOBaHHE, B TOM uucie ¢ nomouisio ITIP-
anHanm3a. HacnencTtBeHnHsle 3a0oneBaHus 4eloBeKa. [ eHHbIE M XpOMOCOMHBIE OONE3HH uenoBeka. boyie3HH ¢ HacleACTBEeHHOI
MPePacloN0KeHHOCThIO. 3HAUYCHHE MEIWIMHCKOW TEHETHKH B TPENOTBPAICHNM W JICUCHHHM TEHETHYSCKUX 3a00JeBaHUI
4yenoBeka. MeAnKo-TeHeTHYeCKoe KOHCYIbTHpoBaHKWE. CTBOJIOBBIE KIETKH. [lOHATHE «IE€HETHYECKOTO Tpy3a». IJTHUECKHe
ACIEKTHI HCCIIEIOBAaHUI B 00JIaCTH PeTaKTUPOBAHNS T€HOMA M CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOphl MOBBIMIEHHONW YyBCTBHTEIBHOCTH YeJOBEKa K (M3MYECKOMY M XMMHYECKOMY 3arpsi3HEHHIO
OKpy>Karouien cpeasl. ['eHeTHueckas npeapacnoaoKEeHHOCTb YeJI0BEKa K MaTOJOTHSIM.

JdeMoHcTpanuu

Tabmuupst u cxemsl: «Kapuotun uenoBeka», «MeToAbl M3y4eHHsS T€HETHKH uelioBeka», «[ eHeTHueckue 3a0oneBaHMs
YeJI0BEKay.

MpakTuyeckas padora «CocTaBIeHHE U aHAIN3 POIOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

Jomectukauus W cenekuus. 3apokIeHue celekunu U jpomectukanuu. Yuenne H. WM. BasuioBa o Ilentpax
MIPOUCXOXACHUSI U MHOT000pa3usi KyNbTypHBIX pacTeHH. Poiib cenekunu B CO3JaHWM COPTOB PACTEHHH W IOPOJ JKUBOTHBIX.
CopT, opoia, mTamMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B HacCieICTBEHHOW m3MeHunBocTH H. M. BaBwmiioBa, ero 3Hadenue ais
CEJICKIIMOHHOHN paboTHI.



Mertonbl ceneKnnoHHONW paboThl. MCKycCTBEHHBIH OTOOP: MAcCOBBIH W WHAMBHIYAIbHBIH. DTambl KOMOWHAIIMOHHOW
cenekyu. McnbiTanue npou3BoauTenel mo noroMcTBy. OTOOp 10 TeHOTHUITY C TIOMOIIBIO OLCHKH (DEHOTHIIA TIOTOMCTBA M OTOOD
10 TeHOTHUITY ¢ momolsio aHanuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CEeIeKIIMOHHOW pa0oThl. PajinanMoHHBIN M XHMUYECKHN MyTareHe3 Kak MCTOYHUK
MyTaIi y KyJIbTypHBIX (popM opraHu3MoB. Vcmonb30BaHe TEeHOMHOTO pelakKTHPOBaHHSA U MeTo10B pekoMOmHaHTHRIX JITHK ms
MOJIy4EeHUsI HICXOJHOTO MaTepuana Ajsl CeIeKIHH.

[Moxyuenne mnonumionnoB. BHyTpuBmmoBas rubpumusanus. BIM3KOpOICTBEHHOE CKpEIIMBAHUE, WIN WHOPHUIMHT.
HeponcteenHoe ckpemmBaHuMe, WM ayTOpuauHT. ['eTepo3nc W ero mpuumHbl. VICHOnb30BaHHE TeTepo3nca B CENCKIHU.
Otnanéunas rudbpunusanus. [Ipeononenne Oecrutoquss MEXBUIOBBIX THOPHIOB. JIOCTHIKEHHS CEJIEKLIUH PACTEHUH M JKUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHNE M W3yYCHHE T'€HETHYECKHX PECYpPCOB KYNbTYPHBIX PACTEHHH M WX AWKHAX POXUYCH OIS CO3JaHUS HOBBIX
COPTOB M THOPHUJIOB CEIBCKOXO3SHCTBEHHBIX KYNBTYp. HM3yuenue, coxpamenue u YnpagieHue 2eHeMmuyecKuMu pecypcami
CeNbCKOXO3AUCMEEHHBIX U NPOMBICIOBHIX HCUBOMHBIX 6 YENAX VAVUUIeHUA CYWeCmBYIOWUX U CO30aHUs HOGbIX NOPOO, TUHULL U
KpOocco8, 8 MOM 4ucie ¢ NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIeO08AHUL, Nepedo8blx uoell U NepcneKmuGHbIX
MeXHON02U.

JdeMoHncTpanuu

IToptpetsi: H. U. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, II. II. JIykssnenko, b. JI. Acraypos, H. bopnoyr, [I. K.
benses.

Tabnuupl u cxembl: «LIGHTPBI IPOUCXOXKACHHUS U MHOT000pa3us KYJIbTYpPHBIX paCTEHHN», «3aKOH TOMOJIOTHUECKHX PSIJIOB
B HACJIEICTBEHHOI N3MEHYUBOCTHY, «MeTob! ceneKImny, «OTaanéHHas rudpuanzanusy, «Mytareses».

JladopaTopHasi pa6ora «/3yueHne copToB KyJIbTYPHBIX PACTEHUN U OPOJ JOMAIIHUX >KUBOTHBIX».

JladopaTopHas pa6ora «/3yueHre METOI0B CENEKIIMY PACTECHUI».

IIpakTnueckas padora «[IpuBHuBKa pacTeHUI».

Jkckypeusi «OCHOBHBIE METOIBI M JIOCTIDKCHHS CEJICKIMM PACTCeHHWH M JKMBOTHBIX (Ha CENEKIHMOHHYIO CTaHIMIO,
IUIEMEHHYIO ()epMy, COPTOUCTIBITATEIbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO
LIEHTPA)».

Tema 16. BuoTexHOJIOrHsA M CHHTeTHYecKas 0MO0JI0THSs

OOBEKTHI, HCHIONB3YyEMbIE B OMOTEXHOJIOTHH, — KIICTOYHBIE M TKAHEBBIC KYJIBTYPbI, MUKPOOPTAHU3MBI, HX XapaKTEPUCTHKA.
TpaaunuoHHass OHOTEXHOJIOTHS: XJieOOoleueHHe, MOJYyYeHUE KHCIOMOJIOYHBIX IPOJYKTOB, BHHOJENNE. MHKPOOHOIOTHYECKUit
cuHTe3. OOBEKTHI MUKPOOHOJIOTHYECKUX TexHONorui. [Ipon3BoacTBO Oenka, aMUHOKHCIIOT U BUTAMUHOB.

Co3gaHue TEXHONOTMH W WHCTPYMEHTOB LEJICHANPABICHHOIO H3MEHEHHMS M KOHCTPYHPOBaHHS T€HOMOB C ILIEIbIO
MIOJTYYSHHSI OPraHN3MOB M UX KOMIIOHEHTOB, COJIEP)KAIIMX HE BCTPEUAIOIINECS B IPUPOAE ONOCHHTETHIECKHUE MY TH.

Knerounas wmmxeHepus. MeToJpl KyJlbTyphl KJIETOK M TKaHEH pacTeHMH M XKHUBOTHBIX. KpmoGanku. Comarndeckas
rHOpUIM3aIMs U COMaTHUECKHH 3MOpHoreHes. Vcnonb3oBaHne raiuionioB B CEJIEKIMN PACTEHHUH. [lonyuenue MOHOKIOHANbHbIX
anmumen. Hcnonv3osanue MOHOKIOHANLHLIX U NOAUKIOHANLHLIX anmumen 6 meduyure. VICKYCCTBEHHOE OIUIOJJOTBOPEHHE.
PexoHCTpyKIINS SHIEKIECTOK M KIOHHPOBaHME XHBOTHBIX. MeETOA TpaHCIUIAHTALMH SIAEp KIETOK. Texwonocuu 0300posnenus,
KYIbIMUSUPOBAHUS U MUKPOKIIOHANbHO20 PA3MHONCEHUS CENlbCKOXOZAUCTMBEHHBIX KYAbMYP .

XpoMocoMHasi M TeHHas HWHXeHepus. VCcKyCCTBEHHBIH CHHTE3 I'eHa M KOHCTpyHMpoBaHue pexoMOmHaHTHBIX JIHK.
Co30anue mpanczeHHblx op2anu3mMos. JJOCTIKEHUS M TEPCIEeKTUBBl XPOMOCOMHOW M T€HHON WH)KEHEpHH. DKOJOTMYEeCKHe U
3THYECKHUE MPOOIeMbI TeHHOI HHXEHEPHN.

Menmumackne OuotexHonorud. IloctreHomHas tudposas MemummHa. [II[P-muarnHoctuka. MeTaOoNOMHBEI aHANH3,
TEHOLICHTPUYECKUI aHaNnu3 MPOTEOMa 4YelOBEKa AN OLIGHKH COCTOSHHS €ro 3J0pOoBbs. VICIONb30BaHHE CTBOJIOBBIX KJIETOK.
Taprernas tepanus paka. 3D-OnonmxeHepus Uit pa3paboTku (yHAAMEHTAIBHBIX OCHOB MEIMIMHCKHUX TEXHOJIOTHH, CO3JaHusl
KOMIUIEKCHBIX TKaHEH COYeTaHHEeM TEXHOJOrHH TpEXMEpHOro OHOMpPHHTHHra W ckaddonaumHra Juiss peulieHus 3aaad
MEPCOHATN3UPOBAHHON METUIVHEI.

Co3maHne BeKTOPHBIX BaKIMH C IENbI0 00ecTieYeHnsT KOMOMHUPOBAaHHOH 3amuThl 0T Bo30ynuTeneit OPBU, ycranoBieHne
MOJIEKYJISIPHBIX MeXaHu3MoB (yHkimonnposanns PHK-conmepxanmx BHpYCOB, BBI3BIBAIONINX 0CO00 OIMacHbIe 3a00eBaHUS
YeJI0BEKA U )KUBOTHBIX.

JeMoHcTpanun

Tabnuuer u cxemsl: «Vcmonbp30BaHNEe MUKPOOPTAaHW3MOB B MIPOMBIIIJICHHOM ITPOM3BOJCTBE», «KileTouHas MH)KEHEepUsI»,
«['eHHas UHKEHEPUSI.

JlagopaTopHnas pa6ora «/3yueHrne 00bEKTOB OMOTEXHOIOTHI».

IpakTuyeckas padora «[losryueHre MOJOYHOKUCIIBIX TPOTYKTOBY.

Jkcekypeust «BHOTEXHONOTHS — BaKHEHIIas NPOW3BOIAWTENbHAS CHJIa COBPEMEHHOCTH (Ha OHMOTEXHOJIOTHYECKOE
TIPOM3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHune U pa3BUTHE IBOJIONMOHHBIX MPEICTABIEHUI B 0HOJIOTUH



OpomrormonHas Teopus Y. JlapsuHa. [Ipenmochiikn BOSHUKHOBEHHs NapBHHHM3MA. JKU3Hb M HaydHas IeATEIbHOCTH Y.
JapBuHa.

JBmwxkymye cuisl 3Bomonud BuAoB mno Y. JlapBuHy (BBICOKAas MHTEHCHUBHOCTb DPa3MHOXKEHHS OpPraHU3MOB,
HaCJIeICTBEHHAs N3MEHUYNBOCTh, O0pH0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD).

Odopmiienne cuaTeTHdeckoil Teopun 3Bomonnu (CTD). HelirpansHas Teopus sBomonnu. CoBpeMeHHas! SBOOINOHHAS
Ouosorus. 3HaueHHE SBOJIOIIMOHHON TeOpHUHU B (HOPMHUPOBAHUY €CTECTBEHHO-HAYyYHOH KapTUHBI MHpa.

JdeMmoHncTpanuu

Hoptpetsr: Apuctorens, K. Jlurneit, XK. b. Jlamapk, D. XK. Cent-Unep, XK. Kiosse, U. dapsun, C. C. UetBepukos, 1. 1.
Imaneraysen, Jxx. Xonneiin, J. K. benses.

Tabmuupr u cxembl: «Cucrema xwuBoi mpuponsl (o K. Jlunuero)», «JlectHuna xuBbIX cymecTB (mo Jlamapky)»,
«MexaHu3M (HopMUpPOBAHKS MIPUCIIOCOOTICHNH y pacTeHUH 1 XKHUBOTHHIX (1o Jlamapky)», «Kapra-cxema MapmipyTa ImyTemecTBUsS
Y. Japsuna», «Haxonku Y. apsuna», «@opmMbl 60ps0bI 3a cyiecTBoBanue», «I[lopoasl romybeii», «MHOroodpasue KynbTYPHBIX
¢dopm kamycthl», «llopomsl JOMaIIHMX >KHMBOTHBIX», «Cxema oOpazoBaHusi HOBbIX BHAOB (o Y. [lapBuny)», «Cxema
COOTHOUIICHHS ABMKYIIUX CHIJ SBOMIOLUNY», «OCHOBHBIE TOJIOKEHHUSI CHHTETHIECKON TEOPHHU 3BOJIOLIAN.

Tema 2. Muxkpo3Bosonus 4 eé¢ pe3y/jbTarbl

[Momynsiums kak aJieMEeHTapHas eAnHHULA HBotolMH. COBpEeMEHHbIE METOJABI OLEHKH TeHETHYECKOro pa3sHooOpa3us U
CTPYKTYpBI momyJssinnii. M3MeHnenne reHodoHIa MOMYIISALIUKE KaK 3J€MEHTApHOE BOJIIOIIMOHHOE SBJICHUE. 3aKOH IeHETHYECKOTO
paBHoBecus [x. Xapau, B. BaitnGepra.

DrneMeHTapHbIle (aKTOPhI (IBIOKYIIHE CHIIBI) 3BOJIONMHA. MyTanMOHHBIA mporecc. KoMOWHATHBHAS H3MEHYMBOCTD.
Jpeiip reHoB — ciyuaiiHple HEHampaBieHHbIC HM3MEHEHHs YacTOT aieneid B momymsiuuax. Jd¢exr ocHoBatens. Igpgexm
6ymulLiouno20 eoprviwka. CHUNCEHUE 2eHemU4ecKo20 pa3Hooopasus: npudunvl u ciedcmeus. Ilposenenue s¢pgpexma Opetigha
2eH08 8 Oonbwux u Mmanvix nonyrayusx. Mwurpamun. Mzomamms momynsammit: reorpaduueckas (IIPOCTPaHCTBEHHAS),
ouosoruyeckas (pernpoyKTUBHA).

EcrectBeHHBIi 0TOOp — HampaBisommi ¢akTop dBomonud. @DOpMBI  €CTECTBEHHOTO 0TOOpa: JABMKYIIHH,
CTaOMIM3HUPYIOIIUHA, pa3phIBarONINi (AN3pyNTUBHEIH). [TonoBoil oT60p. BO3HMKHOBEHNE M 3BOIIONMS COLMATIBHOTO MOBEICHUS
KHUBOTHBIX.

[TpucnocoOneHHOCT, OPraHU3MOB KaK pe3yJbTaT MHUKPOABOINIOIMU. BO3HUKHOBEHHE MPHUCIOCOOJICHUH y OpraHM3MOB.
Apomopho3sl n  mamoajmantanuu. IlpuMepbl mHpHCTIOCOONEHMH Yy OpPraHu3MOB: MOPQOIOTHYECKHE, (HU3HOIOTHYECKHE,
OnoxuMHuuecKue, nopeaeHYeckiue. OTHOCHTENFHOCTD PUCIIOCOOIICHHOCTH OPTaHU3MOB.

Bupa, ero xpurepuu u cTpykTypa. BuaooOpasoBaHue Kak pe3yilbTaT MHUKpPOIBOJIOUMH. M3omsius — KiIro4eBoil paxkrop
BrnooOpazoBanust. [1yTu u criocoObl BUA00Opa30BaHS: ajTonaTpuiIeckoe (reorpaduiaeckoe), CHMIATPHIECKOE (IKOIOTHIECKOE),
«MTHOBEHHOE» (IOJIHMIUIONIN3ALNSL, THOpHAN3aIyst). JSTNTENbHOCTD 3BOJIIOIIMOHHBIX MIPOLIECCOB.

MexaHu3mbl pOpMHUPOBaHHsT ONOJIOTHUECKOTO pa3HOOOpasHsl.

Ponb 3BOMIONIMOHHON OHONOorMM B pa3pabOTKe HAay4YHBIX METOJOB COXpaHEHMS OMOpasHooOpaszus. MHKpO3BONIONMA U
KO3BOJIIOIMS TTapPa3UTOB U X X03s55eB. MeXaHn3Mbl ()OPMUPOBAHHS YCTOHUMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPBOBI ¢ HEH.

JdeMoHcTpanuu

Ioptpertst: C. C. YetBepukos, D. Maiip.

Tabmumbl 1 cxeMbl: «MyTallMOHHAsE U3MEHUUBOCTEY, «[lomynsMoHHas CTpyKTypa Buaay, «Cxema NMposBICHHS 3aKOHA
Xapan—BaitnOepray, «JIBIKyIIHMe CHIBI 3BOJIIOLUNY», «JKOJOTHYECKas HW3OJLUSA TOMYyJIIUHA CeBaHCKOH  (opemmy,
«[eorpaduyeckasi M30JAUMS JUCTBEHHHIBI CUOMPCKOW M JIMCTBEHHUIIBI AaypcKoi», «[lomyssiiMOHHBIE BOJHBI YUCICHHOCTH
XWIIIHUKOB U XKepTB», «Cxema JefcTBUS eCTeCTBEHHOro oTbopay», «Popmbl O0phOBI 3a cymiecTBOBaHHE», «HIYCTpHAIbHBIN
MenaHu3M», «JKnBble nckonaemsie», «[IoKpoBUTENBECTBEHHAs OKpacka >KUBOTHBIX», «IIpenynpexaaromas okpacka »XHBOTHBIX),
«Du3nonoruyecKue anantanuuy, «lIpucrocoOIeHHOCTh OPraHU3MOB M €€ OTHOCHTENBHOCTHY, «Kpurepum Buma», «Bumsi-
IBOMHMKNY», «CTpyKTypa Bujaa B mpupone», «CrocoOsl BumooOpasoBanusy, «Ieorpaduueckoe BUaooOpa3oBaHue TPEX BUJIOB
JaHIBIIEH», «IKOJIOrHIecKoe BUI000pa3oBaHNe BUAOB CHHUID, «[lomumuon sl pacrenuity, «KamycTHo-penednslii Tnopumy.

ObopynoBanne: repbapuy pacTeHWH, KOJUIEKIMM HACEKOMBIX, dYydela NTHIl ¥ 3BEped C NIpuMepamMH PazIHIHBIX
MIpHUCHOCOOICHNH, dydena NTUI] U 3Bepell pasHBIX BHIOB, repOapuil pacTeHHH ONM3KUX BHIOB, 00Pa30BABIIMXCS Pa3IUYHBIMU
croco6amu.

JlagopaTopHas pa6oTa «BrIsBIcHHE U3MECHYUBOCTH Y OCOOCH OJTHOTO BUAY.

JladopaTopHas padora «[IpucnocobieHus OpraHu3MOB U UX OTHOCUTENbHAS 11E1eCO00Pa3HOCTD.

JlaGoparopHnas padora «CpaBHEHHE BUIOB 110 MOP(OIOTHIECKOMY KPHUTEPHUION.

Tema 3. MakpodBoJonus 1 e¢ pe3yJibTaThl

MeTtoapl mW3y4eHHs Makpo3Bomonuu. [lameoHTomornyeckne MeTOoAbl HM3y4eHHus 3Bomonuu. [lepexomupie (GopMbr u
¢rToreHeTUYeCKHe PAIbl OPTaHU3MOB.

Buoreorpaguueckne wmeronsl wn3ydeHus: osBomonuH. CpaBHeHume QIOpsl M (ayHbl MaTepHUKOB W OCTPOBOB.
buoreorpaduueckue obmactu 3emiu. BUmbl-oHIEMUKHA U PETUKTHI.

OMOPHOJIOTHYECKHE ¥ CPaBHUTEIHHO-MOP(OIOTHIECKHE METOABI W3YYEHHUS JBOJIONHWH. | €HEeTHYeCKHEe MEXaHHW3MBI
9BOJIIOLIMM OHTOT€HE3a U TOSBJICHUS 3BOJIIOLMOHHBIX HOBIIECTB. ['OMOJOrMYHBIE M aHAJNOTM4YHBIE OpraHel. PynumeHTapHbIE



OpraHbl M aTaBU3MBL. MOJIEKYISIPHO-TCHETHUECKHAE, OMOXMMHYECKHE M MATEMaTHYeCKHE METOAbl M3YyUCHHS 3BOJIIOLHH.
I'omounornynsie redsl. CoBpeMEHHbIE METOIbI TOCTPOEHUSI (PUIIOTCHETHIECKUX JIEPEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOIOLUS TEHOMOB.

OOure 3aKOHOMEPHOCTH (TIpaBwiia) 3BOMIOUWHU. [lpunyun cmenvl @ynxkyuti. HeoOpaTUMOCTh SBOINIOIUH. ATANTHBHAS
panuarust. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOIHN.

JdeMoncTpanuu

Hoptpetsr: K. M. Bap, A. O. Kopanesckwuii, @. Mromep, D. ['ekkens.

Tabmumber u cxembl: «DUIOTCHETHYECKUH PSA JIOMAAN», «APXEONTepUKe», «3Bepo3yOsie smepb», «Creromedans»,
«Punnodute», «CeMeHHble NanoOpoTHUKW», «buoreorpaduueckue 30HBI 3emum», «Jlpeiid KOHTHHEHTOB», «PeENUKTHIY,
«HauanpHble cTaguu 3MOPHOHAJIBHOTO PA3BUTHS ITO3BOHOYHBIX JKHUBOTHBIX», «['OMOJIOTHYHBIE M aHAJOTWYHBIE OpIaHbI»,
«PynuMeHTBI», «ATaBU3MBD», «XPOMOCOMHBIE HAOOPHI YENOBEKa 1 IMUMIaH3e», «I TaBHbIC HANpaBICHHS 3BONIONHUNY, «OOmme
3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OOopynoBaHue: KOJJICKIWH, TepOapuy, MYJSDKHM HMCKONAEMBIX OCTaTKOB OpPraHM3MOB, MYJISDKH TOMOJIOTMYHBIX,
aHAJOTUYHBIX, PyJUMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpouncxo:kieHne U pa3BUTHE )KU3HH Ha 3eMJie

Hayunble TMIOTE3B NMPOMCXOKAEHHS JKU3HM Ha 3emiie. AOuoreHe3 W mnaHcrnepmus. JloHaydHbIe INpEACTaBICHUS O
3apOXKACHUM KU3HH (KpeallMoHU3M). ' unoTe3a NOCTOSHHOTO CaMO3apoXKIeHHs KU3HHU U €€ onposepkeHue onsitamu @. Penu, JI.
Cnamnannanmy, J1. [Tacrepa. [IporcxoxneHre KU3HA U aCTPOOHOIOTHSI.

OcHOBHBIE 3Tamnbl HEOpraHW4eckoil sBomtoruu. IlnaHerapHas (reojorudeckas) 3BONIONMA. XHUMHUYECKas 3BONIOLHUA.
AOHOTCHHBIN CHHTE3 OPraHHYCCKUX BellecTB U3 Heopranmdeckux. Omeir C. Mumiepa u I'. FOpu. OOpa3oBaHue MOJIUMEPOB U3
MoHoMepoB. KoarepBatHas rumore3a A. M. Omapuna, runore3a nepsuaHoro OynmsoHa J[k. XonaeiHa, reHeTHdeckas runoresa I
Mémnepa. Pubosumsl (T. Uek) u runotes3a «mupa PHK» V. I'nnbepra. @opmupoBanie MeMOpaH U BOSHUKHOBEHHE POTOKIICTKH.

Uctopus 3emnu u MeTonsl e€ wu3ydeHHs. lICKomaeMble OpraHHMYECKHE OCTATKH. [ eoXpoHONmorus U e€ MeTOABL.
OTHOCHUTEIbHAS U aOCONIOTHAS TEOXPOHOJIOTHS. ['€0XpOHOIOTHYECKas IIKaa: 30HBI, 3PbI, MEPHO/IBL, SMOXH.

HauanbHble 3Tambl OpraHWYecKod 3SBoNIONMH. [losBICHWE W 3BOJIONMS IEPBBIX KIETOK. ODBOJIONMSA MeTaboIM3Ma.
BosnukHOBeHMe nepBbIX dKocucTeM. COBpeMEHHblE MHKpPOOHbIE OMOIJIEHKM Kak aHaJIOr IEpBbIX Ha 3emile COOOIIECTB.
CrpomaTonuTsl. [IpokaprOTH U 3yKapUOTHI.

[MpoucxoxkneHne  sykapuoT  (CUMOWOTreHe3).  DBOJIONMOHHOE  IPOUCXOXICHHWE  BUpPYcOB.  [IpomcxokieHue
MHOTOKJICTOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX TPYIII MHOTOKJIETOYHBIX OPIaHU3MOB.

OCHOBHBIC 3Tambl 3BONIONUHU BBICIIUX pacTeHuid. OcHOBHBIC apoMop¢o3bl pacTeHuil. Bbeixom pacTeHuit Ha cymy.
INosiBieHME CIIOPOBEIX pacTeHUH 1 3aBoeBaHNe UMH cylnd. CeMeHHbIe pacTeHus. I[IponcxoxeHne BETKOBBIX PACTEHHUM.

OCHOBHBIE 3Tarbl ABOMIOLUUH KUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl XKHUBOTHBIX. Benzickas ¢ayna. KemOpuiickuii
B3pBIB — IIOSBJICHWE COBPEMEHHBIX THIIOB. [lepBble XOpzoBble XHMBOTHBIE. JKu3HBP B Bojxe. OBOJIOIUS IT03BOHOYHBIX.
IMpoucxoxnenne ampubuit n pentwimii. IlpoucxoxneHHe MIECKONMMTAOMMX W NTUI. [IpHHIMI KiI04eBOro apomopdosa.
OcBoeHne 6ecrio3BOHOYHBIMY U ITO3BOHOYHBIMH KHBOTHBIMH CYIIIH.

PasButne xu3HM Ha 3eMie MO dpaM W MEpPUOJaM: apxei, MPOTEepO30i, Maneo30i, Me3030#, KaiHo30u. OOmas
XapaKTepUCTHUKA KIIMMaTa U Fe0JIOTHIeCKHX NporieccoB. [losBneHne U pacBET XapaKTepHBIX OPraHU3MOB. YTJIe00pa3oBaHHUe: ero
YCIIOBUSI 1 BIIMSIHME Ha Ta30BBIi cocTaB aTMOChepsbI.

MaccoBele BBIMUPAaHHS — OKOJOTHYECKHE KpPHU3HUCHI mpouuioro. [IpyYMHBI M CIEACTBHUS MAacCOBBIX BBIMUPAHHIL.
CoBpeMEHHBII SKOJIOTHYECKUI KPU3HC, ero ocodeHHocTH. [IpobieMa coxpaneHus: Onopa3HooOpasus Ha 3emiie.

CoBpeMeHHasi CHCTEMa OpPTraHWYecKoro Mupa. [IpuHIMITBI KiaccuUKauu opraHu3MoB. OCHOBHBIE CHCTEMaTHYECKHE
TPYIIIBI OPraHN3MOB.

JdeMoHcTpanuu

IMoptpetsr: @. Penu, JI. Cnamnannanu, JI. Ilactep, . 1. MeunukoB, A. W. Onapun, [x. Xongein, I'. Mémnep, C.
Mumnep, I'. FOpu.

Tabmuuer u cxemsl: «Cxema ombita @. Pegm», «Cxema ombrta JI. IlacTepa mo W3y4eHHIO CaMO3apOXKICHHS >KU3HN,
«Cxema ombita C. Mumtepa, I'. FOpuy», «OTambl HEOpraHUYECKOW 3BOIIOIUNY, «[ eoXpoHONOTHYECKas miKana», «HauanbHble
3Tambl OpraHuyecKoil sBomonun», «CxemMa 00pa3oBaHUS HSyKapHOT NMyTEM cuMmOMoreHesa», «Cucrema >XHWBOW HPHUPOIBIY,
«Crtpoenne Bupyca», «Apomopdo3sl pacreHuit», «Punnodute», «OIHOKIETOUHBIE BOJAOPOCHN», «MHOTOKIETOYHbIE
Bozopocnny, «Mxuy», «I[lamopoTHukW», «l'0lloceMeHHBIE pacTeHus», «OpraHbl IBETKOBBIX pacTeHMiD», «CxeMa pa3BUTHSA
XKHMBOTHOTO MHpPa», «ApoMopdo3sl KUBOTHBIXY», «[Ipocreiimmey», «Kumeunononoctaeiey, «Ilnockue yepBuy», «UeHNCTOHOTHEY,
«Pe10BIY, «3emHOBONHBIEY, «lIpecMbIkaromumecs, «[Ituipy, «Miekonuraromuey, «Pa3BuTHEe XU3HH B apXeHCKOHW 3pey,
«Pa3BuTHE XU3HU B MPOTEPO30MUCKON 3pen, «Pa3BuTHe XU3HU B Malie030MCKOM apen, «Pa3BuTHe ®KU3HU B ME3030MCKOM 3per,
«Pa3BuTHe XU3HU B KAWHO30HCKOH 3pe», «CoBpeMeHHast CHCTEMa OPTaHIMYECKOT'0 MUPay.

OOopynoBanue: repbapuy pacTeHHH Pa3IUMYHBIX OTJIENIOB, KOJJIEKIMH HACEKOMBIX, BIJIQ)KHBIE NpENaparhbl >KUBOTHBIX,
PaKOBHHBI MOJITIOCKOB, KOJIIEKIIMHM HWIJIOKO)KHMX, CKEJIETHl IMMO3BOHOYHBIX J>KMBOTHBIX, Uydela NTHIl W 3BEped, KOJUIEKINH
OKaMEHEJIOCTEH, TTOJIE3HBIX HCKOIIAEMBIX, MYJISKH OPTaHUIECKUX OCTaTKOB OPTaHU3MOB.

Bupryannnasi 1adopaTtopHas padora «MojenupoBanue onbsiToB Musuiepa—tOpu 1o n3ydeHnto aGHOr€HHOTO CHHTE3a
OpraHMYeCKUX COeIMHEHUI B IEPBUYHON aTMochepe».



JladopaTopHasi padora «/3yueHre 1 ONIMCaHNE UCKOTIAEMBIX OCTATKOB IPEBHUX OPTaHU3MOBY.

IIpakTHyeckas padora «/I3ydyeHre 0coOOCHHOCTEH CTPOCHUS PACTEHUH Pa3HBIX OTACIOBY.

IIpakTuyeckas padora «/3yueHre 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX )KUBOTHBIX).

Tema 5. IIpoucxosxkaeHue 4yeJ0BeKAa — AHTPOIIOreHe3

Paznens! n 3a1a4u aHTPONONOTHH. METOABI aHTPOTIOJIOTHH.

CraHOBJIEHHUE NIPEICTABICHUN O IPOUCXOXKACHUH YenoBeka. Penurnosnsie Bo33peHus. CoBpeMeHHbIE HayYHbIE TEOPUH.

CxoICTBO 4enoBeka C KMBOTHBIMH. CHCTEMaTHYECKOE IOJIOKEHHE denoBeka. CBHIETENBCTBA CXOJCTBA YEIOBEKA C
KHUBOTHBIMH: CPaBHUTEIHFHO-MOP(OJIOTHYECKHIE, SMOPHOIOTHYECKHe, (PH3HOIOT0-ONOXIMHUYECKIe, MoBeneHdIeckne. OTimans
YeJI0BeKa OT XHUBOTHBIX. IIpAMOXOkA€HUE M KOMIUICKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOH
CUTHAJIBHOM CHUCTEMBI.

Hemwxymme cwisl  (akTopbl) aHTPOIIOTEHe3a: Omonornieckue, comuanbHele. COOTHOIIEHHE OWONIOTHYECKAX U
COLMAIBHBIX (PAaKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJIMM aHTPOIIOreHe3a. PaHHME yenoBekooOpa3Hble 00e3bsiHbI (IIPOKOHCYIBI) U PaHHUE MOHI'HIBl — 00IIHe
MPEeIKH YeIOBEKOOOPa3HBIX 00€3bsiH M JIFONeH. ABCTPANIONMUTEKH — IBYHOTHE TPEOKH Tomei. UeaoBeK YMEINbId, IepBbIe
W3TOTOBNICHUS OpyAWd Tpyda. YeloBek TNPAMOXOMSIINA ¥ TIEpBBIM BBIXOA Jroneil 3a mpemensl Adpuku. Yemosex
reiiaens0eprekuii — oMMl MpeoK HeaHepTaIbCKOTO YeJOBEKa M YelOoBeKa pa3yMHOro. YUenoBek HeaHAEpTalbCKUH Kak BH[
JIOAEH XOJOJHOTrO KiuMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THIA, JEHHUCOBCKHM UENOBEK, OCBOCHME KOHTHHEHTOB 3a
npenenamu Appuku. [TaneoreHeTrka 1 maacoreHOMHKA.

OBOJIOLUS COBPEMEHHOIO 4YeJloBeKa. ECTeCTBEHHBIH OTOOp B MOMYJSUMSAX 4YeloBeka. MyTalMOHHBI mpolecc H
noiumopdusm. [lomynsuuoHHble BONHBI, Apeld TeHOB, MUTpalus U <«3(PQPEKT OCHOBATENs» B MOMYJSLHIAX COBPEMEHHOTO
YeI0BeKa.

UYenoseueckne pacel. Ilostne o pace. bombmme pacel: eBporeonnHas (eBpasuiickas), aBCTpallo-HETPOHIHAS
(3xBaTOpHANIbHASI), MOHTOJIOMIHAS (a3MaTCKO-aMepuKaHCcKas). BpeMs M myTH pacceneHus uelnoBeKa Mo IulaHere. EAMHCTBO
yeJIoBeUeckuxX pac. Haydnas HecocToATENbHOCTH pacu3Ma. [IprcrocoOIeHHOCTh YenoBeka K pa3HbIM YCIIOBHSAM OKPYXKaIOIIEH
cpenbl. Bimmsiane reorpadudaeckoit cpenpl 1 apetida reHoB Ha MOP(OIOrHio 1 (PU3HOJIOTHIO YETOBEKa.

MeXIUCUUIUTUHAPHBIE METOIbl B (U3MYECKOH (OMOJOrMYecKkol) aHTPOIOJIOTHH. DBOJIOIHMOHHAS aHTPOIOJOTUS |
MAJICOAHTPOTIONOTUS  YEJIOBEYECKUX TMOMyJsIMi. buoconmanbHele HCCEAOBAaHUS TNPHUPOABl yesloBeka. lccnemoBaHue
KO3BOJIIOIINN OMOJIOTHYECKOTO 1 COIMAIBLHOTO B YEJIOBEKE.

JdeMoHncTpanuu

IToprpetst: Y. dapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmunbl u cxembl: «MeToabl aHTpononorum», «I'0MoBHOM MO3r yenoBekay, «HemoBekooOpasHble 00€3bsHB, «CKeneT
YeJIoBeKa W CKEJEeT INUMIaH3e», «PyAnMeHTHl M aTaBU3MBI», «/[BHXKYIIHME CHIIBI aHTPOIOTeHe3a», «IBOJIOLMOHHOE JPEBO
YeJI0BeKa», «ABCTpANIONUTEK», «UeToBeK yMenblity, «HenoBek npsaMoXomsmuii», «JleHucoBCKui denoBek» «HeaHmepTanbiby,
«KpomanboHIB, «IIpenkn yenoBekay, «DTaIbl 3BOJIOINN YelloBeKay, «Packl uemoBekay.

OOopyznoBaHue: MYJSDKH OKaMEHEJIOCTEH, INPeIMETOB MaTepHalIbHOM KyJIbTyphl IPEAKOB UYEJIOBEKa, PEHpPOIYKIHH
(portorpadun) xaptuH ¢ MUGDOJOTHUSCKUMH U OHOJICHCKUMHU CIOKETaMHU MPOMCXOXKICHHS YelloBeka, (ororpaduu Haxoq0K
HCKOTAaeMBIX OCTATKOB YEJIOBEKa, CKEJIeT YeIOBeKa, MOAETh uepera 4ejJoBeKa M ueperna IMMIIaH3e, MOJIeNIb KUCTH YeJIOBeKa U
KHCTH IIUMITIaH3€, MOJIEJIN TOPCA IPEIKOB YEIOBEKa.

JladopaTopHasi pa6ora «3yueHre 0oCOOEHHOCTEN CTPOSHHSI CKeJIeTa YeTIOBEeKa, CBSI3aHHBIX C MPSIMOXOXKICHUEM).

IIpakTHyeckas padora «/3ydeHne SKOJIOTHYECKUX afaNTaIli YeJI0BEKay.

Tema 6. DKoJsiorusi — HAyKa 0 B3aMMOOTHOLIEHMSAX OPraHU3MOB U HAJOPraHU3MEHHBIX CHCTEM C OKpYKalollel
cpenoi

3apoxaeHue U pazBuTue dkonorun B Tpynax A. I'ymboneara, K. @. Pynee, H. A. Cesepiiosa, O. I'ekkenst, A. Tencnu, B.
H. Cykauépa. Pa3zgensl u 3agauu 3k010rud. CBSA3b 3KOJIOTHU C IPYTUMH HayKaMU.

Mertonp! sxonorun. [ToneBbie HaOMOACHNS. DKCIIEPUMEHTHI B 9KOJIOTUH: NIPUPOIHBIE U TabopaTopHble. MoaenpoBaHue B
9KOJIOTHH. MOHUTOPUHT OKPY>KAIOIIEH CpeIbl: JTOKATBHBIN, PETHOHATBHBINA U TII00aTbHBIH.

3Ha4YeHre 3KOJIOTWYECKUX 3HAHUH JUIA 4eJoBeKa. DKOJOTHYECKOe MHPOBO33PEHHE KaK OCHOBA CBS3EH UelOBEUecTBa C
npupoaoi. PopMHUPOBAHUE IKOJIOTUUECKOHN KyJIBTYPBI U SKOJIOTUYECKOM IPaMOTHOCTH HACEIEHUSL.

JeMoHcTpanun

Ioptpetsr: A. I'ymbomsar, K. @. Pynse, H. A. CeBeprios, 3. I'ekkens, A. Tercnn, B. H. Cykaués.

Tabmuup! 1 cxemsl: «Pa3aessl 9KoIorun», «MeToabl 3Konorum», «CxemMa MOHUTOPUHTa OKPYXKAIOLIeH cpeby.

JladopaTopHasi pa6ora «/3yueHre METO10B IKOJIOTMYECKUX UCCIIETOBAHUI.

Tema 7. Opranu3msl U cpea oOUTAHUSA

Okonorndeckre (akTOpsl U 3aKOHOMEPHOCTH MX JeicTBusA. Kimaccudukamms SKoIorndecknx (pakTopoB: abHOTHYECKHeE,
Ouoruueckue, aHTponoreHuole. OOIIME 3aKOHOMEPHOCTH JEeWCTBHS O3Koyormyeckux (akropos. IlpaBuno mumammyma (K.
[Mmnpenrens, 0. JInbux). TonepaHTHOCT. DBPHOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MEI.

AbuoTtnueckne (axTopbl. CBeT Kak 3KOJIOTHYECKHH (akTop. JleficTBHE pa3HBIX YYAaCTKOB COJHEYHOTO CIEKTpa Ha
OpraHU3MBbl. DKOJIOTUYECKUE TPYIIbI PACTEHU U )KMBOTHBIX 110 OTHOLIEHHUIO K cBeTy. CUrHanbHas ponb cBeTa. DoTonepuoausm.



Temmeparypa kak skosiorndeckuii pakrop. [leiictBue TemmepaTypsl Ha opraHu3Mbl. [[0HKHIOTEpMHBIE 1 TOMOHOTEPMHBIE
OpraHU3MBbl. OBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTs Kak sKojornueckuii ¢paxrop. [Ipucnocobnenus pactenunii k noajepkanuio BogHoro 6ananca. Kilaccngukanms
pacTeHuil Mo OTHOIIECHHMIO K Boze. [IprcmocoOneHust )KHBOTHBIX K MI3MEHEHHIO BOJHOTO PEKUMA.

Cpenpl  oOWTaHWsA  OPraHM3MOB:  BOAHAs, HA3€MHO-BO3AYINHAs, IIOYBCHHas, IJTyOWHHAs  IOJIOYBEHHAS,
BHYTpUOpraHu3MeHHas. OU3MKO-XMMHUUECKHE OCOOCHHOCTH Cpesl 0OMTaHMsl Oprann3MoB. IIprcrnocoOieHnst OpraHn3MoB K )KU3HU
B Pa3HBIX cpenax.

bronorndeckne purMel. BHemHme W BHyTpeHHHE pHUTMBL. CyTOUHBIE M TOXWYHBIE PHUTMBL I[IpHcrocoOIeHHOCTH
OpPraHU3MOB K CE30HHBIM U3MEHEHUSM yCIOBUH JKU3HU.

Xuzuennsie Gpopmsl opranu3moB. [loHsTre o xnu3HeHHOH (opme. JKuzHeHHbIE (OPMBI PACTEHHI: JIepeBbsl, KYCTAPHUKH,
KyCTapHUYKH, MHOTOJICTHHE TpaBbl, OJHONETHHWE TpaBbl. JKW3HEHHBIE (OPMBI KHBOTHBIX: THAPOOMOHTHI, T'EOOMOHTBHI,
a’poOHoHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HH.

brornueckue ¢axTopsl. Bunsl OMOTHUECKMX B3aMMOJCHCTBHUN: KOHKYPEHIHS, XWUIIHHYECTBO, CUMONO3 M €ro (Gopmbl.
[Mapa3utu3sm, Koomepamys, MyTyalu3M, KOMMEHCAIH3M (KBapTHPAHTCTBO, HaxiIeOHW4ecTBO). HeTpoduueckne B3anMoneHcTBHS
(Tormmueckue, popuueckue, hadpuueckne). 3HaUYCHHE OMOTHUSCKUX B3aWMOJICHCTBUIN AJIS CYIIECTBOBAHUS OPTraHW3MOB B Cpele
oOuranus. [IpuHIMIT KOHKYPEHTHOTO UCKITIOUEHMSI.

JdeMoHncTpanuu

Tabmumbl m cxeMmbl: «OKoJorndeckne (axkTopsl», «CBETOBOH CIEKTp», «IJKOJOTHMYECKHE TPYIIBI XHBOTHBIX IIO
OTHOWICHUIO K CBETY», «TEeIUIOKPOBHBIC JKHBOTHBIE», «XOJIOMHOKPOBHbIE JKUBOTHBIE», «DU3MONIOTHYECKHE aJanTaluu
KHUBOTHBIX», «Cpeapl oOuTaHusi opraHu3MoBy», «buonornueckue putMmb), «Ku3HEHHBIE (QOpMBI pacTeHuil», <« Ku3HeHHbIE
(GOpPMBI  JKHBOTHBIX», «OJKOCHCTEMa IIMPOKOJMCTBEHHOTO Jeca», «OJKOCHCTeMa XBOHWHOTOo Jeca», «llemm muraHms»,
«XumanyectBoy, «Ilapasurnizmy, «KoHKypeHms», «Cnmonos», «KoMMeHcanmsm.

OOopynoBaHue: repoapun pacTeHUH U KHUBOTHBIX, IPUCTIOCOOIEHHBIX K BIMSIHHUIO Pa3IMYHBIX SKOJIOIHYECKUX (DaKTOPOB,
repOapuy CBETONIOOMBBIX, TCHENIOOWBBIX M TCHEBBIHOCIMBBIX PACTCHUH, CBETONMIOOMBBIC, TCHETIOOWBBIC W TCHEBBIHOCIMBBIC
KOMHATHBIE PAacTeHHUs, TepOapiy M KOJUICKIMH TETIONIOOMBBIX, 3UMOCTOWKNX, MOPO30YCTOMYHMBBEIX PACTCHUH, Yydena NTUI U
3Bepel, repOdapuu pacTeHHH, OTHOCALIMXCS K rUrpoduraM, kcepoduram, me3ouraMm, KOMHATHBIE PACTEHHs NaHHBIX TPYII,
KOJUICKIIMH KMBOTHBIX, OOMTAIONINX B Pa3sHbIX cpelax, repOoapuu M KOJUICKIMH PACTEHHH W >KUBOTHBIX, 00JIaAaI0MINX YepTaMu
MIPUCTIOCOOIEHHOCTH K CE30HHBIM HM3MEHCHUSIM YCIOBHH JXKHM3HH, repOapiy M KOJJIEKIHMH PAcTeHWH M JKMBOTHBIX DPa3IMIHBIX
KHM3HEHHBIX (DOPM, KOJUICKIIMHU KUBOTHBIX, YYaCTBYIOIINX B PA3JIMUHBIX OMOTHYECKUX B3aUMOCHCTBHSIX.

JladopaTopHasi pa6ora «BrlsBIeHHEe MPUCTIOCOOIEHUN OPTaHU3MOB K BIUSTHUIO CBETA.

JlaGopaTopHas pa6oTa «BrIgBICHHE TPHUCTIOCOOICHUI OPTaHU3MOB K BIUSHHUIO TEMIIEPATYPhI».

JlagopaTopHas pa6oTa «AHaTOMHYCCKHE OCOOCHHOCTH PACTCHHUI U3 PAa3HBIX MECT OOUTAHU.

Tema 8. Jxos0rusi BUAOB M MONYJISIUIH

DKOJIOTMYECKHE XapaKTePUCTHKN Homyisanud. [lomynsnus kak Ouosiormyeckasi cucteMa. Ponb HEOIXHOPOAHOCTH Cpensbl,
¢msnyecknx OapbepoB M OCOOEHHOCTEH OMONOrMH BHJIOB B (DOPMHPOBAHWH TNPOCTPAHCTBEHHOH CTPYKTYpHI TOIYJISIIUH.
OCHOBHBIE TTOKa3aTeNN MOMYNISALUN: YUCICHHOCTb, IJIOTHOCTh, BO3PACTHAS M MOJOBasi CTPYKTypa, POKIAEMOCTb, IPHPOCT, TEMIT
pocTa, CMEpTHOCTh, MUTPALIUS.

OKoJyorndeckasl CTpykrypa momysinnd. OmeHKa YHCISHHOCTH IOMyJisinud. [lMHaMHKa TOMYJSOUA M €€ peryssuus.
BuoTtndeckuil moTeHIMAN MOMyIALMH. MojenupoBaHHe AWHAMHUKHU MOMynsauud. KpuBBIE pocTa YHCIEHHOCTH TOMYJIALNH.
KpuBsle BbDKMBaHHSA. Perymsnuus 9HCICHHOCTH MOMYJALMI: poiib (DaKTOPOB, 3aBHCALINX M HE 3aBUCIIIUX OT IUIOTHOCTH.
DKOJOTHYEeCKHEe CTpaTerun BUAoB (I- u K-ctparerun).

[onsatne 00 sKonormyeckoil Humre Buma. MecrtooOutanwme. MHOroMepHas MOJAENb HKojormueckor Humm JIx.J.
XaruynHcoHa. Pazmepsl 3kosoruueckoi HuIM. IloreHnuanbHas 1 peann3oBaHHas HULLU.

Bun xak cuctema nomynsaiuid. Apeansl BUAOB. BUABI 1 X )KH3HEHHBIE CTPATETHH. DKOJIOTMYECKHIE YIKBUBAICHTHIL.

3aKOHOMEPHOCTH MOBEACHHS U MUTPAIMi )KUBOTHBIX. brosornieckiue NHBa3uM 4yKEepOJHBIX BUIOB.

JdeMoHcTpanuu

IToptpet: Jx. Y. XaTunHCOH.

Tabmuupbl U cxeMbl: «OKOJOTMYECKHE XapaKTEPUCTUKHU MOIyssinnuu», «[IpocTpaHCTBEHHAs CTPYKTypa MOIYJISIIUAY,
«Bo3pactHele nmupamMuabl nonmymsun», «CKOpOCTb 3aceeHusl MOBEPXHOCTH 3€MJIM pa3IMYHBIMU OpraHusmMamu», «Monenb
sxosiorndeckoi Humm Jx. Y. XaTauHCcoHAY.

OO6opynoBanue: repbapuy pacTeHUH, KOJIEKIUH XXKUBOTHBIX.

JlaGoparopnas padora «[Ipnucrnocobienus ceMsH pacTeHUI K PacCeIeHHU0».

Tema 9. Jxonorust cooduecTB. IK0JIOTHYECKHE CHCTEMBI.

Coo0rmecTBa opraHu3MoB. bruorneHnos u ero crpykrypa. CBsi3u MeXIy OpraHU3MaMu B OMOIIEHO3E.

DkocucreMa Kak oTKpbITas cucrema (A. k. Tenciu). dyHKIMOHAIbHBIE OJIOKH OPraHM3MOB B 9KOCHUCTEME: TIPOIYLIEHTHI,
KOHCYMEHTHI, pelylieHThl. Tpoduueckue ypoBHU. Tpoduueckue nenu u ceti. Abnotuueckne 0J0ku d3kocucteM. I10UBEI U WIIBI B
sKocucTeMax. KpyroBopot BeIecTB 1 MOTOK SHEPTHH B IKOCUCTEME.

OcHOBHBIE ITOKa3aTeNn KocucTeMbl. bruomacca u IpoayKIus. DKOIOrHUeCcKHe MMPaMHIbl Ynces, OnoMacchl M SHEPTHH.



Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @aykmyayuu. HampapieHHbIE 3aKOHOMEpPHBIE CMEHBI
coo0miecTB — cykueccuu. [lepBuuHbIe M BTOPUYHBIE CYKIECCUM M MX IPUYMHBI. AHTPOIOTEHHBIE BO3/CHCTBHUS Ha CYKIIECCHH.
KiumakcHoe coobiectBo. bropazHooOpasue u ojHoTa KpyroBopora BELIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBI. DKocucmembl 03Ep U pek. IKocucmemsl Mopell U 0Keanos. IKocucmemsbl MyHOP, 1ecos, cmenell,
NYCMbIHb.

AHTpOTIOTeHHBIE IKOCUCTEMBI. ArposkocucreMa. ArpoueHo3. Pasmuuus MexIy aHTPONOTEHHBIMH M NPHUPOIHBIMU
9KOCHCTEMAaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opoznckas ¢nopa u dayna. CHHaHTpoONH3anus TOPOACKOI
(aynbl. bruonoruueckoe 1 X03sIMCTBEHHOE 3HAaYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3akoHOMEpHOCTH (POPMHPOBAHHST OCHOBHBIX B3aUMOAEHCTBHUII OPraHU3MOB B 3KOCUCTEMaX. Poib Kackaonozo sgpgexma u
8U008-30UPUKAMOPO8 (KIoUuesblx 8U008) 8 PYHKYUOHUpOBaHuu 3Kocucmem. [lepeHoC SHEPTHH M BEIIECTB MEXIY CMEKHBIMU
9KOCUCTEMaMHU. YCTOWYMBOCTh OPraHMU3MOB, MOMYJSALUNH M OSKOCUCTEM B YCIOBHSIX €CTECTBEHHBIX M aHTPOIOIEHHBIX
BO3JICHCTBUM.

Mexanusmbl 8030elicmeus 3a2pA3HEeHUll PA3HbIX MUNO08 HA CYOOPSAHUSMEHHOM, OpP2AHUSMEHHOM, NONYIAAYUOHHOM U
IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20 HOPMUPOBAHUSA AHMPONO2EHHO20 8030elicmausi. MeToI0I0TH MOHHTOPUHTA
€CTECTBEHHBIX 1 AHTPOTIOTE€HHBIX IKOCUCTEM.

JdeMoHncTpanuu

Hoptpet: A. Ix. Tencnu.

Tabnuuet u cxembl: «CTpyKTypa OHMOIIEHO3a», « DKOCHUCTEMAa IIUPOKOIUCTBEHHOIO Jiecay, «DKOCHCTeMa XBOWHOTO Jiecay,
«DyHKIMOHAILHBIE TPYIIIBI OPIraHU3MOB B dKOocucTeMe», «KpyroBopor BelecTB B skocucteme», «Llenn nuranus (mactOuinHas,
IETpUTHAS)», «IKOJOTHYEecKas NHpaMuia dYHucel», «IJKOJOTHdYecKas MupaMuaa Omomacchl», «IJKOJIOTHYeCKas MUpaMuaa
sHeprum», «O0pa3oBanue Oomoray, «[lepBuuHas cykmeccus», «BoccTraHOBIEHHE Jieca TMOCIE MOXKapay, «IKOCHCTEMa 03epay,
«ArponeHo3», «KKpyroBopoT BemmecTB ¥ HOTOK 3HEPTHHU B arpoleHo3ey, «I[IpuMeps! ypOoskocucTem».

ObopynoBanne: repOapuy pacTeHUH, KOJUIGKIWM HACCKOMBIX, Uydela INTUIl W 3Bepeid, repbapuu KyIbTypHBIX U
JTUKOPACTYIINX PACTCHHUN, aKBapUYM KaK MOJEIb 3KOCHCTEMBI.

IIpakTnueckas padora «/3ydeHue u onucanue ypO03KOCHCTEMBI».

JladopaTopHasi padora «3yueHune pazHo0Opa3usl MEJIKMX OYBEHHBIX YJICHUCTOHOTUX B PA3HBIX IKOCHCTEMAX).

IKCeKypeust «IKCKYpCHUs B THIIMYHBIA OHOTEOIeHO3 (B AyOpaBy, Oepe3HsK, eNPHUK, HA CYXOMOJNBHBIN MIIM OWMEHHBIN
JIyT, 03€p0, 60JI0TO)».

IKeKypeus «IKCKypcHs B arpodKOCHCTEMY (Ha I0JIe MIIH B TEIUINYHOE XO03SHCTBO)».

Tema 10. buocdepa — rinodanbHas 3kocucTeMa

Buocdepa — obmeruraneTapHast 000109ka 3eMIIH, TJIE CYIIECTBYET HITH CYIIECTBOBaJA KI3Hb. Pa3sBuTHE MpeICTaBICHU O
ouochepe B Tpynax . 3tocca. Yuenue B. U. Bepuaackoro o 6uochepe. Obdnactu duochepsr u e€ cocras. JKuBoe BemecTso
o6uocdeps! u ero GyHKIUH.

3akoHOMEpHOCTH cymecTBoBaHust Onocheprl. OcobeHHOCTH OMOc(hepbl Kak TI0OANEHOW dKOCHCTeMBI. J{nHaMHu4deckoe
paBHOBecue B Ouocdepe. KpyroBopoTsl BelecTB U OHOr€OXMMHUYCCKUE IMKIIBI (yriepoaa, a30Ta). PUTMUYHOCTh SIBICHHUU B
ouocdepe.

3onaneHOCTE OMOchepsl. Ilomatne o Omome. OCHOBHBIE OWOMBI CYyIIM: TYHIpa, XBOWHBIC Jleca, CMEIIAHHBIC W
ITUPOKOJIMCTBEHHBIE JIeca, CTEMH, CaBaHHBI, TyCTHIHU, TPOMIMUYECKUE Jieca, BBICOKOTOPhs. KimMar, pacTUTENbHBIA W )KUBOTHBIN
MHUp OMOMOB CYIIIH.

CtpykTypa 1 GYHKIHUS )KABBIX CHCTEM, OIIEHKA MX PECYPCHOTO MOTEHIMAaNa U OnocepHpIX GyHKIUH.

JdeMmoncTpauuu

Ioptpetsl: B. 1. Bepuaackuit, 3. 3rocc.

Tabmuuer u cxemsl: «leocdepbr 3emnm», «KpyroBopoT azora B mpuponae», «KpyroBopor yriepoaa B MNPHUPOAEY,
«KpyroBopoT kucinopona B mpupozae», «KpyroBopoT Boabsl B mpupozae», «OcHOBHBIE OHOMBI cymmy, «Kimmarndyeckue mosica
3emmm», «TyHmpa», «Tabiray, «Cwmemannbiii sec», «lllupokonuctBeHHbIH Jec», «Ctemby, «CaBanHa», «IlycThIHs,
«Tponmuecknii necy.

OO6opynoBanue: repbapuy pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIMY )KUBOTHBIX.

Tema 11. Yesi0BeK U OKpY:KalOUIas cpega

OKkonorn4eckre KpU3UChl ¥ UX MPUIMHBL. Bo3aelicTBre yenoBeka Ha Onocdepy. 3arps3HeHne BO3IyIIHOM cpeabl. OxpaHa
BO3/lyXa. 3arpsi3HeHWe BOAHOW cpeabl. OxpaHa BOIHBIX pecypcoB. Paspymenue mousbsl. OXpaHa IOYBEHHBIX PECYPCOB.
W3menenue kimmara.

AHTpOTIOTEHHOE BO3JEHCTBHE HAa PACTHTENBHBIA W JKMBOTHBIM Mup. OXpaHa pacTUTENBHOTO M JKHBOTHOTO MHpA.
OCHOBHBIE IPUHIIMITEI 0XpaHbl pupoibl. KpacHsie kauru. Ocobo oxpansemMblie npupoaabie Tepputopun (OOIIT). borannueckue
ca/ibl ¥ 300JIOTHYECKHE TTAPKH.

OCHOBHEBIE TMIPUHIUTIBI yCTOﬁ‘IHBOFO pa3BUTHUA YCIOBEYCCTBA M TMPHUPOJIBI. PaHI/IOHaJ'H)HOC IIpUPOAOIIOJIb30BAHUEC H
coXpaHeHHe OHOJIOTHYeCKOro pasHooOpasus 3emmm. OOmUEe 3aKOHOMEPHOCTH TJIOOANBHBIX OSKOJOTHUYECKHX KPHU3HCOB.
Oco0eHHOCTH COBPEMEHHOT'0 KPHU3HCa U €r0 BEPOSITHBIE TTOCIIEICTBUSI.



Pa3BuTne METOJOB MOHUTOPHHIA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX MpoueccoB. CucmemHnvle uccie0o8anus nepexooa K
pecypcocbepezaroujeli U KOHKYPEeHMOCnocobHol sHepeemuke. Buonoeuueckoe pasnoobpasue u ouopecypcwl. Hayuonanvhule
unghopmayuounvle cucmemsl, obecneyusaiowyue 00CMyn K UHQOPMayuu o cOCMOAHUIO OMOENbHBIX 810086 U IKocucmem. OCHOBb
aKopeadbunumayuy dIKocucmem u cnocobos bopbobl ¢ Guonogpedcoenuamu. PexoncmpyKyus MOpCKUX U HA3eMHBIX IKOCUCTHEM.

JdeMmoHcTpanuu

Tabmuupl u cxembl: «3arpsisHeHUe aTtMocdepbl», «3arps3HeHue ruapocheps», «3arps3HeHHe MouBbD», «[lapHUKOBBIN
s dexT», «Ocobo oxpaHsIeMble IPUPOIHEIC TEPPUTOPUIY, «MOIETH YIPaBIIEMOTO MUPaY.

O6opynoBanue: ¢otorpadur OXpaHAEMBIX pacTeHUH 1 XUBOTHBIX Kpacnoit kauru Poccuiickoit @enepannnu, KpacHoit kaurn
pervoHa.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSI TIPOT'PAMMBI 10 BUOJIOT'U HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHNSA

JIMIYHOCTHBIE PE3YJIbTATbBI

@®I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3yJbTaTaM OCBOSHHS OOYYAIOIIMMHUCS IPOTrPaMM CPEAHEro oO0IIero
00pa30BaHUs: IMYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHEIE.

B cTpykType NHYHOCTHBIX Pe3yJIbTaTOB OCBOCHHUS IPOTPAaMMBI MO OMOJOTHH BBEINENCHBI CIETYIONIINE COCTABIIIIOIIHE:
0CO3HaHHE O0YYAIOIIUMHUCS POCCHUICKOI IpaskJIaHCKOM MIAEHTHYHOCTH — TOTOBHOCTH K CaMOpa3BHTHIO, CAMOCTOSTEIBHOCTH U
CaMOOTIPENICIICHUIO, Haauyue momusayuu K OOYUCHUIO OWOIIOTHH, YeleHanpaeieHHoe passumue BHYTPEHHHUX YyOeKICHHUN
JUYHOCTH HAa OCHOBE KJFOUEBHIX LEHHOCTEH M HMCTOPHUYCCKUX TPANUIUN pa3BUTHS OHOIOTHYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobrocms 00YJAIOUTUXCS PYKOBOJCTBOBATHCS B CBOEH JIEATEIBHOCTH IIEHHOCTHO-CMBICTIOBBIMU YCTaHOBKaMH, HMPUCYIITUMHU
cucTeMe OMOJIOTHYECKOro 0Opa3oBaHUS, Haluuue Nnpagoco3HaHusi HKOJIOTHUECKONW KyNbTYpBl, CHOCOOHOCMU CmMagumb LEIH U
CTPOUTH >KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MPOTrPaMMbI 1O OHOJIOTHH JOCTUTAlOTCS B €JMHCTBE y4eOHOH M BOCHHMTATENbHOU
JIESITETIPHOCTH B COOTBETCTBHM C TPAIULMOHHBIMU POCCUHCKUMH COIMOKYJIBTYPHBIMM, HCTOPHYECKUMH M ITYXOBHO-
HPaBCTBEHHBIMH IICHHOCTSMH, IMPHHATHIMA B OOIICCTBE TNpaBIJIAaMH W HOpPMaMH IIOBEICHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOIIO3HAHUSA, CAMOBOCIUTAHMS U CaMOPAa3BUTHUS, PA3BUTHs BHYTPEHHEH MO3MLMHU JIMYHOCTH, MATPUOTHU3MA U YBAXKEHHS K
3aKOHYy M IIPaBOMOPSAJKY, UYENOBEKYy TpylJa M cTaplieMy IOKOJCHHIO, B3aUMHOTO YBa)XEHHs, OEpeKHOro OTHOIIECHHUS K
KyJbTYPHOMY HACJEAMIO U TPaAULMSAIM MHOTOHALIMOHAIILHOTO Hapoaa Poccuiickoii denepanuu, Mpupoae U OKpYKaroIIEH cpelie.

JImgHOCTHBIE pe3yNbTaThl OCBOCHHS YUeOHOTO mpenMeTa «BHOJOTHS» AOIDKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH
00yUaroImuxcss PyKOBOJCTBOBAThCS CHOPMHUPOBAHHOW BHYTPCHHEH MO3UIMEH JIMYHOCTH, CHCTEMOHN IIEHHOCTHBIX OpPHUCHTAIUH,
MO3UTHBHBIX BHYTPEHHUX YOEXKAEHHH, COOTBETCTBYIOUIMX TPAJHIIMOHHBIM IEHHOCTSIM POCCHUCKOro OOINEecTBa, pacIIMpeHue
YKU3HEHHOT'O OIBITA U OMbITa JEATEIHOCTH B IPOLECCE PEAM3allMi OCHOBHBIX HAIPABIECHUN BOCIUTATENILHON NEATEIBHOCTH, B
TOM YHCJI€ B YaCTH:

1) rpaxaaHCKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAXMAHCKOW ITO3WIIUHM OOYYArOIIErocss KaK aKTHUBHOTO M OTBETCTBEHHOTO YJICHA POCCHHCKOTO
o01ecTBa;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUE 3aKOHA M ITPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH MEATENHHOCTH IIPH CO3JAaHWH YYEOHBIX IPOEKTOB, PEIICHHH Yy4YeOHBIX U
MTO3HABATENBHBIX 33124, BHITOITHEHUH OMOIOTHYECKUX IKCTICPUMEHTOB;

CHOCOOHOCTbH OIPEIEIISITh COOCTBEHHYIO IMO3HMIIMIO IT0 OTHOIICHHIO K SIBICHUSM COBPEMEHHOM )KU3HH U OOBSICHSATD €€;

YMEHHE YYHUTBIBaTh B CBOHMX JEHCTBHAX HEOOXOAWMOCTh KOHCTPYKTHBHOTO B3aMMOJAEHCTBHA JIOIEH C pPasHBIMHU
yOeXICHUSIMH, KyTbTYPHBIMH [ICHHOCTSIMU H COLIMAIEHBIM TIOJI0KCHUEM;

TOTOBHOCTBH K COTPYIHHYECTBY B IIPOIIECCE COBMECTHOTO BEHITIONHEHHS YUCOHBIX, TIO3HABATEIBFHBIX M UCCIIEIOBATEIBCKIX
3a7a4, yBaXXUTEJIBHOTO OTHONICHUS K MHEHHUIO OTIIIOHEHTOB IPU 00CYKICHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJEePIKaHU;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKON EATENBHOCTY;

2) NATPHOTHYECKOr0 BOCIIUTAHNS

c(hOpPMHUPOBAHHOCTh POCCHHUCKOM TI'pa)XTaHCKOW HACHTHYHOCTH, MAaTPHOTH3MA, YBAaXXKEHHS K CBOEMY Hapojay, JyBCTBa
OTBETCTBEHHOCTH Tiepea PoauHOM, ropagoctu 3a cBOM kpail, cBor0 PomuHy, CBO#l S3BIK M KYJIbTYpYy, MPOILJIOE W HACTOSIIEE
MHOTOHAIMOHAIbHOT0 Hapoja Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOTHOMY HACIECIUIO U MaMATHUKAM MPUPOMBI, JOCTIXEHHUAM Poccum B Hayke, HCKyCCTBE,
CIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIOCOOHOCTh OIICHWBATh BKJIAJ POCCHHCKMX YYEHBIX B CTAHOBJICHHE W pa3BUTHE OWOJIOTMH, MOHUMAHUS 3HAYECHUS
O1O0JIOTMH B IO3HAHNH 3aKOHOB ITPUPO/IBL, B XKHM3HHU YEJIOBEKA M COBPEMEHHOTO O0IIECTBa;

naelHas yoex1€HHOCTh, TOTOBHOCTH K CITy>KEeHHIO 1 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0 Cyah0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHME AYXOBHBIX IEHHOCTEN POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MTOBEICHHUS;



CHOCOOHOCTh OIICHUBATH CHUTYAIHMI0O W NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHPYSICh HA MOPAIbHO-HPaBCTBEHHBIC
HOPMBI U LIEHHOCTY;

0CO3HaHHE JINYHOT'O BKJIa/Ia B IOCTPOCHHE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLICHHE K CBOMM pPOJUTENSM, CO3JAHHMI0O CEMBU Ha OCHOBE OCO3HAHHOIO NPHUHATHSA LEHHOCTEH
CEeMEHHOM KU3HU B COOTBETCTBUM C TpaauLUsAIMU HapoaoB Poccuu;

4) 3CTeTHYeCKOr0 BOCIIMTAHUSA:

3CTETHYECKOE OTHOIIEHHE K MHUPY, BKIIOYas 3CTETHKY ObITa, HAyYHOTO M TEXHHYECKOTO TBOPUYECTBA, CHOPTa, TPYyIa,
00IIIECTBEHHBIX OTHOLICHHH;

MIOHUMaHKE 3MOIOHAIBHOTO BO3/1eHCTBUS KUBOI IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTB K CAMOBBIPA)KEHHIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE NMPOSBIATH KadecTBa TBOPUECKON JINYHOCTH;

5) ¢puznueckoro BocnuTaHus1, POPMUPOBAHUSA KYJIbTYPbI 3A0POBbs K IMOLMOHAJIBHOIO0 0JIArONOIyYHsI:

MOHMMaHHUE M peajn3alys 370poBoro u Oe3zomacHoro obpasa XHM3HHU (370pOBOE MUTAHHE, COOJIIOIEHHE TMTHEHUYECKHX
NpaBWJI W HOpM, COalaHCHPOBaHHBIH pEXHUM 3aHATUH W OTAbIXa, peryispHas (u3nueckas aKTUBHOCTB), OepexHOro,
OTBETCTBCHHOT'O M KOMIIETEHTHOTI'O OTHOIIEHNUS K COOCTBEHHOMY (PM3MUECKOMY M ICHXHIECKOMY 3[J0POBBIO;

MIOHMMaHNE LIEHHOCTH MPAaBHUJI HHANBUAYATbHOTO U KOJUIEKTHBHOTO O€30IIACHOTO MOBEICHHS B CUTYAlUAX, yTPOXKAIOIINX
3I0POBBIO U KU3HMU JIIOJIEH;

OCO3HAHME NOCIEACTBUN U HEMPUATHS BPEAHBIX NPUBBIYEK (YIOTPEeOICHUS aJIKOroIsl, HAPKOTUKOB, KypeHuUs);

6) TPyAOBOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPyA0to0ue;

TOTOBHOCTh K aKTUBHOM JACATCIBbHOCTHU TEXHOJIOTUYECKON COHI/IaHI)HOﬁ HanpaBJICHHOCTH, CHOCO6HOCTL WHUIUHUPOBATD,
IUTAHUPOBATh U CAMOCTOSITEBHO BBIIOTHATD TAKYIO AEATEIBHOCT;

MHTEpeC K pasMuHBIM cepaM NpodecCHOHATHHONW AEATEIHHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOp OymyIueit
po¢)eCCUU U Peaar30BbIBATh COOCTBEHHBIC )KU3HCHHBIC IIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CAaMOOOPa30BaHUIO HA MPOTSKCHUH BCEH KN3HHU;

7) 3K0J10rH4€eCKOr0 BOCIIUTAHMS:

9KOJIOTHUECKH L1eJIecO00pa3Hoe OTHOLICHHE K IPUPO/Ie KaK UCTOUHHUKY *KU3HU Ha 3eMiie, OCHOBE €€ CYIeCTBOBAaHUS,

MOBBILIIEHUE YPOBHS OSKOJOTMYECKOW KyJIbTYyphl: NPHOOPETEHHE OINbITa IUIAHUPOBAHHS MOCTYIKOB M OLIEHKH HX
BO3MOJKHBIX MOCHEICTBUH AJIS OKPYKAIOWIEH CpeIbl;

0CO3HaHKE TI00aNBbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U ITyTei UX PelICHHS;

CHOCOOHOCTh KCIOJIB30BaTh IMPUOOpETacMble NMPH HM3YYSHHH OWOJIOTMH 3HAHUS UM YMEHHS NPU pElIeHHH mnpoliem,
CBSI3aHHBIX C pAIMOHAIBHBIM IIPHPOAOINOIH30BAHUEM (COOJIONEHNE TpaBHi TOBEICHUS B TPHPOAE, HAIPABICHHBIX Ha
COXpaHEHHE PaBHOBECHUS B 9KOCHCTEMaX, OXpaHy BUJIOB, 3KOCHCTEM, Orocdepsb);

AKTUBHOE HENPUATHE JECHCTBUI, NPUHOCAIIMX BpEJ OKPYKAIOWEH MNPUPOAHON Cpele, yMEHHE IPOrHO3UpOBAaTh
HeOIaronpuATHBIE SKOJIOTHUECKHE TIOCIEICTBUS MPEANPUHUMAEMBIX JISHCTBUI 1 IPEIOTBPAIATh HX;

HAJIM4YME PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, JKOJIOTHYECKON KyNbTYphl, OIBITA OEATENBHOCTH 3KOIOIMYECKON
HapaBJICHHOCTH, YMCHUA PYKOBOJICTBOBATHECA UMU B HO3HaBaTeHBHOﬁ, KOMMyHI/IKaTI/IBHOf/'I u COHI/I&J’ILHOFI MpaKTHUKE, TOTOBHOCTHU
K YYaCTHIO B IPAKTUUECKOH eSATETBHOCTH SKOJIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS HAyKH M OOILIECTBEHHOMN
MIPAaKTUKH, OCHOBAaHHOTO HA AMAJIOTe KyJIbTYyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHKE A3BIKOBONM M YHUTATEIbCKON KYJBTYPBI KaK CPEICTBA B3aUMOJCHCTBUS MEXIY JIOABMHU U MO3HAHUS
MUpa;

MOHVMAaHWE CcHenuPUKH OHOJIOTUM KaK HayKd, OCO3HaHUS €€ poid B (HOPMHUPOBAHHM PAINMOHAIBHOTO HAYYHOTO
MBIIIUIEHHS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHNUA 00 OKPY’KaroIlleM MHpe KaK O €IWHCTBE MPHUPOBI, YeloBeKa U 00IIecTBa, B
MIO3HAHWU MPUPOHBIX 3aKOHOMEPHOCTEN M PEIICHUHN NPOOIEM COXPaHEHUS MTPUPOIHOTO PAaBHOBECHST;

yOeXIEHHOCTh B 3HAYMMOCTH OHWOJOTHH JUISI COBPEMEHHOW IMBWJIM3AIMU: OOECIICYEHHS HOBOTO YPOBHS Pa3BUTHA
MCOWIHWHBI, CO3MTaHUC TEPCIICKTUBHBIX 6I/IOTeXHOHOFPIﬁ, CIIOCOOHBIX peuratb pECYpPCHBIC HpO6J’ICMBI pa3BuUTUA YE€JIOBCUCCTBA,
MIONCKa IyTeH BBIXOJAa W3 TIJIOOAJIBHBIX 3KOJIOTMYECKUX IpobieM M oOecredyeHHs Iepexoja K YCTOMYMBOMY Ppa3BUTHIO,
panMoHaIbHOMY HCIIOJIB30BAHUIO MPUPOIHBIX PECYPCOB M (HOPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKH3HH;

3aMHTEPECOBAHHOCTL B TIOJIY4YCHHUU OMOJOTHMYECKUX 3HAHUKA B HEIaX TIOBBIIICHUSA O6IJ_ICI7I KyJIbTYpPbI, €CTCCTBCHHO-
Hay4YHOH TPaMOTHOCTH, KaK COCTaBHOW 4acTH ()yHKIMOHAJbHOW I'pPaMOTHOCTH OOydaromuxcs, (GOpMHPYEMOH IpU W3y4EHUH
OMOJIOTHH,

IIOHUMAHUE CYHIHOCTH METOJAOB IIO3HAHHA, HCIHOJB3YEMbBIX B €CTCCTBCHHBIX HayKax, CIIOCOOHOCTH HCIIOJIB30BaTh
MoJTy4aeMble 3HAHMSA U aHAJIH3a U OOBSICHEHHUS SBICHHH OKPYKAIOMIEr0 MHpa M MPOHCXOISAIINX B HEM M3MEHEHUH, yMEHHE
Jienath 00OCHOBAaHHBIE 3aKIIOUEHHS Ha OCHOBE HAay4yHbBIX (PaKTOB M MMEIOIIMXCS JAHHBIX C IEJbI0 IMOJTYYEHHs IOCTOBEPHBIX
BBIBOJIOB;

CcIoCOOHOCTh CaMOCTOSATENBHO HCIOJIBb30BaTh OMOJIOTMYECKHE 3HAHWS Ui PEIIeHHs MpoOJieM B PEalbHBIX JKU3HEHHBIX
CUTYyalUsIX;



OCO3HaHHUEC L CHHOCTH Hay‘lHOfI JACATCIBHOCTH, TOTOBHOCTH OCYHICCTBIIATL IIPOCKTHYIO W HCCICAOBATCIBCKYIO
ACATCIbHOCTD UHAUBUAYAJIbHO U B I'PYIIIIC,

FOTOBHOCTbh U CIIOCOOHOCTH K HCIPCPHLIBHOMY 06pa3OBaHI/IIO u CaMOO6pa30BaHI/IIO, K aKTHBHOMY IIOJTYYCHUIO HOBBIX
3HAHUH 110 OMOJIOTHU B COOTBETCTBHH C KU3HCHHBIMH HOTpC6HOCTHMI/I.

METANPEJIMETHBIE PE3YJIbTATBI

MerTampeqMeTHBIE Pe3yNbTaThl OCBOCHUS Y4eOHOTO mpeaMeTa «BHONOTHS» BKIIOYAIOT: 3HAYMMEBIE I (OPMHUPOBAHUS
MHPOBO33PCHUS OOYYAIOUIMXCS MEXKIUCITUILTHHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAXKAIOIIUE IEIOCTHOCTh
HAyYHON KapTHUHBI MUpa W CHCNH(UKY METOJOB IO3HAHUS, HCIOJIb3yEMBIX B CCTCCTBEHHBIX HayKax (BEINECTBO, JHEPTHS,
SIBIICHHE, TIPOIIeCC, CICTeMa, HaydHBIH (DaKT, MPHUHITHIL, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOpHs, UCCIeIOBaHNE, HAOIOIeHHE,
U3MEPEHUE, OJKCICPUMEHT U JIpYTHe); YHHUBEpCalbHbIe y4eOHbIe JedCTBHS (NIO3HABATENBHBIC, KOMMYHHKATHBHEIC,
PEryIsATHBHEIC), oOecieurBaroIue GOPMUPOBAHUE (PYHKIIMOHATEHOW IPAMOTHOCTH U COMAILHO M KOMITCTCHIIUN 00YYarOIINuXCs;
CcrocoOHOCTh OOYYAIOMIMXCSI UCIOIh30BaTh OCBOCHHBIE MEXIWCIUILIMHAPHBIC, MIPOBO33PEHUICCKNE 3HAHUS M yHHUBEPCAJIbHEIC
y4eOHbIe JeHCTBUS B IIO3HABATEIHHOMN U COITUAIBHON TPaKTHKE.

B pesynbTare u3ydeHus OHMOJOTMH Ha YPOBHE CpeAHEro olriero oOpa3oBaHus y oOydaromierocs OyayT C(OPMHPOBAHBI
MMO3HABATENbHBIC YHUBEPCANbHBIC ydeOHBIE NEHCTBHA, KOMMYHHKAaTUBHBIC YHUBEpCAIbHBIE YUYeOHBIC NEHCTBUS, PETyISTHBHEIC
YHHUBEpCaJbHbIC YIeOHBIC ICHCTBUSA, COBMECTHAS JIEATEITHHOCTD.

MerTarpeaMeTHbIC Pe3yIbTaThl OCBOCHHUS MPOrPaMMbI CPEIHET0 00IIEro 00pa3oBaHUs JOJIKHBI OTPAKATh:

OBj1ajjeHNe YHMBEPCAJIbHBIMU YUeOHBIMH MO3HABATEIbHBIMHM el CTBUSIMU:

1) 6a3oBble JOrHYeCKHe AeHCTBHSI:

CaMOCTOATENHFHO (POPMYITHPOBATH M aKTyaM3UPOBATh MPOOJIEMY, pacCMaTpUBATh € BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUHU 3HAHUIN MPHUEMBI JJOTMYCCKOTO MBINUICHUS (aHAIH3a, CHHTE3a, CPABHEHUS, KIaCCUPUKAIIHIH,
0000IIIeHNS), PAaCKPBIBATh CMBICT OHMOJIOTUYECKUAX MOHATHH (BBIOCNATh WX XapaKTepHBIC NPH3HAKH, YCTAHABIUBATH CBS3U C
JIPYTUMU TTOHATUSIMH);

ONpeACIATh LCIU JOCATCIbHOCTU, 3ajiaBad MNapaMETpbl MW KPUTECPpUU HUX HOCTHIKCHUA, COOTHOCUTH PE3YJIbTAThL
JACATCIBbHOCTH C IIOCTABJICHHBIMHU LCIISIMU,

HCTIOJIB30BaTh OMOJIOTHYECKIE MOHATHS UTIA 00BsICHEHUS (PAKTOB U SBJICHUHN KUBOW MPUPOIHI;

CTPOUTHL JIOTUYCCKUEC PACCYKICHUA (I/IHI[yKTI/IBHLIe, ACAYKTUBHBIC, TII0 aHaJ'IOFI/II/I), BbIABJIATH 3aKOHOMEPHOCTU U
MIPOTUBOPCUHUA B paCCMATPUBACMBIX SIBJICHUAX, (I)OpMyJ'II/IpOBaTI) BBIBO/JIbI U 3aKJIIOUYCHUSA,

MIPUMEHATh CXEMHO-MOJCTBHBIE CPEICTBAa IS MPEICTABICHUS CYIISCTBCHHBIX CBA3€H M OTHOUICHHH B M3y4aeMBIX
OMOIIOTHIECKUX 00BEKTAX, a TAKKE MPOTUBOPEUNI PA3HOTO POJIA, BRIIBICHHBIX B PA3IMYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

paspabaTrbIBaTh IJIAH pelieHus MPoOIeMbl C YIETOM aHAIM3a UMEIONTUXCS MaTEPUabHBIX M HEMaTEePUAITbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B NIEATCIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YIBTATOB IENISAM, OICHUBATh PUCKU TOCIEACTBHI
JIeSITeNTBHOCTH;

KOOPAUHUPOBATH U BBITIOJIHATH pa60Ty B YCJIOBUAX PEAJIBHOI'0, BUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;

Pa3BUBATH KPCATUBHOC MBIINIJICHUEC IMTPU PECIICHUUN KU3HECHHBIX HpO6HeM.

2) 6a30BbIe HCCIEAOBATEIbCKHE AECTBHS:

BJI1aACTh HAaBBIKaAMH y‘le6HO-I/ICCJ'Ie)10BaTeHBCKOI71 n HpoeKTHOﬁ ACATCIbHOCTH, HaBBIKAMH Pa3pCIICHU npo6neM,
CIMTOCOOHOCTBHIO ¥ TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIISHHUs MPAKTUYECKUX 3a7ad, MPUMEHEHHUIO Pa3IMUHbIX
METOJIOB TIO3HAHMUS,

HCTIOJB30BaTh Pa3IMYHBIC BHIBI IEATEIHFHOCTH IO MOIYYCHHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALINH, TPeoOpPa30OBaHUIO H
MIPUMEHEHHUIO B y4eOHBIX CUTYAIHIX, B TOM YHCJIE IPU CO3JaHUH yIeOHBIX U COIHAIBHBIX TPOEKTOB;

(hopMHUpPOBATH HAYIHBINA THIT MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KITFOYEBBIMH MTOHATUSIMH U METOIaMH;

CTaBHUTH U POPMYIHPOBATH COOCTBCHHBIC 3aa4l B 00Pa30BaTEIBHON NESITETPHOCTH U JKU3HCHHBIX CHTYAIUX;

BBIABJIATE TMPUYUHHO-CJICACTBEHHBIC CBA3UM W AKTYyaJM3UPOBATH 3aJady, BBIJIBUIaTb THIIOTE3Y eé peuIeHuA, HaXOJAUTh
apryMEHTHI JIs1 J0Ka3aTe/IbCTBA CBOMX YTBEP KIECHUH, 3a1aBaTh IapaMeTpbl U KPUTEPUU PELIECHMS;

aHAJIM3UPOBATh IOJYYEHHBbIE B XOJA€ pEUIeHUs 3aJayd pe3yjbTaTbl, KPUTHYECKH OLEHHBATb HX JOCTOBEPHOCTD,
[IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

JaBaThb OLICHKY HOBBIM CUTYAIUAM, OLICHUBATH HpI/IO6peTéHHBH\/'I OIIBIT,

OCYIIECTBIIATH IIEJICHAIPABICHHBIN IOUCK IIEPEHOCA CPEIICTB U CIIOCOOO0B ACUCTBUS B MPO(PECCHOHATBHYIO CPEY;

YMETh IIEPCHOCUTh 3HAHUS B TTO3HABATEIEHYIO U TIPAKTHYCCKYIO 00IaCTH KU3HEICATEIIEHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 001acTel;

BBIABUTATh HOBBIC UJCHU, ITpEAJIaraTb OPUTHHAJIIBHBIC MMOAXOABI U PCIICHUA, CTABUTH l'lp06J'[eMBI " 3a1a4u, JTOITYyCKaroIue
aJbTEPHATHBHBIC PEIICHHUS.

3) pa6ora ¢ undopmaumeii:



OPHEHTHPOBATHCS B PA3IUIHBIX HCTOYHHKAX MHPOpMANnH (TEKCTe yd4eOHOTO ocoOusl, HayIHO-TIOIYJIIPHON INTEpaType,
OMOJIOTMYECKUX CJIOBApSIX M CIIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0Oa3ax AaHHbIX, B MHTepHere), aHann3upoBarh HH(OpManuio
Pas3JIMYHBIX BUJOB ¥ (hOPM MPEACTAaBICHUS, KPUTHUECKH OLIEHUBATh €€ JI0CTOBEPHOCTh U HEMPOTUBOPEUYNBOCTD;

(hopMyIHpOBaTH 3alpOCHl W TPHUMEHATH PA3IMYHbIE METONBl TPH TMOWCKE W 0TOOpe Omojormdeckoil WHOpMAaNuHy,
HEOOXOIUMOH JIJIs BRIIOTHEHHUS YIeOHBIX 3a1a4;

pUOOpeTaTh OMBIT HCIOIb30BaHHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, COBEPIIEHCTBOBATH KYJIBTYPY
AKTHBHOTO HCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENIFHO BBIOMPATh ONTUMAIBHYIO (OPMY TIPEACTaBICHUS OHOIOTHYECKON WH(popManuu (CXeMbI, Tpadukw,
JMarpaMMbl, TaOJIHIBI, PUCYHKH U IPYTOe);

UCIIONIb30BaTh HAYYHBIH S3BIK B KAdecTBE CpEACTBa IpU pabore c OHONOTHMYECKOH HHpOpMauueil: MPUMEHSTH
XMMHUYECKHE, (pU3nUecKkne W MaTeMaTHIECKUE 3HAKH M CHMBOJIBI, (OPMYNbI, aOOpeBHaTypy, HOMEHKIATYpy, MCHOIb30BaTh H
peoOpa3oBEIBATh 3HAKOBO-CUMBOJINYECKHE CPE/ICTBA HATIISTHOCTH;

BJIaJIeTh HABBIKAMH PACIO3HABAHMS U 3alUTHl MHPOPMAaK, HHPOPMAIIMOHHON 0€30MacHOCTH JINYHOCTH.

OsJjajeHne yHMBepCaJIbHBIMH KOMMYHHKATHBHBIMH JeiCTBUSIMH:

1) o6menue:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCceX cepax KM3HH, aKTUBHO y4acTBOBaTh B JUAJIOTe WIM AMCKYCCHH MO CYLIECTBY
o0cyxaaeMol TeMbl (YMEHHE 3a[aBaTh BOIIPOCHI, BBICKA3bIBATh CYXJCHUS OTHOCHTENILHO BBINMOJHEHUs TpeyiaraeMoil 3a1auu,
YUUTHIBATH HHTEPECH! M COTJIACOBAHHOCTD MO3UIMHI IPYTUX YIaCTHUKOB AUAJIOTa WIIN TUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHWS, IOHUMATh 3HAYCHHWE COLMANBHBIX 3HAKOB, MPEANOCHUIOK
BO3HHMKHOBEHHS KOH(IMKTHBIX CUTYalUH, yMETh CMSAr4aTh KOH(GJIMKTHI U BECTH MIEPETOBOPHI;

BIAZCTh Pa3IMYHBIMK cIlloco0aMu OOIIEHWS W B3aMMOJCHCTBHA, NOHUMATh HAMEPEHWs [IPYTHX JIHOJEH, MpOSBIATH
YBaKHTEJIFHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (hopme (hopMyTHpoBaTh CBOM BO3PAKEHHS;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOKO TOUKY 3PEHHMS C UCIIOJIb30BAHHEM SI3BIKOBBIX CPEZICTB.

2) coBMeCTHasI JeSITeTbHOCTD:

MIOHMMAaTh M HCIOJIb30BAaTh NPEHMYIIECTBA KOMAHIHOM M WHAWBUIYaIbHOH paOOTHI NPH PEIICHUH OMOIOTHYECKOH
npo0ieMbl, 000CHOBBIBATh HEOOXOMMOCTh TIPUMEHEHUSI TPYIIIOBBIX ()OPM B3aUMOJICHCTBHS NPU PELICHUH y4eOHOI 3a1a4u;

BBIOMpPATh TEMAaTHKY M METOJABI COBMECTHBIX ACHCTBHUI € y4éTOM OOIIMX MHTEPECOB M BO3MOXHOCTEH Ka)KIOro 4ieHa
KOJUIEKTHBA;

MNpUHUMATb LEJIn COBMECTHOM ACATCIBHOCTH, OPraHU30BLIBATL W KOOPAUHUPOBATH I[eﬁCTBH)I mo eé JOCTHXKCHUIO!
COCTaBJISATH IIJIaH JICHCTBUIM, paclpeessTh pOH ¢ yUETOM MHEHHH YYaCTHUKOB, 00CYK/1aTh PE3yJIbTaThl COBMECTHOM PabOThI;

OIIEHMBATh Ka4E€CTBO CBOETO BKJIA/Ia M KAXK/JOT0 YUaCTHHKA KOMAH/BI B OOLIMH pe3yIbTaT MO pa3padOTaHHBIM KPUTEPHSIM;

IIpeAsIaraTth HOBBIE MIPOEKTHI, OLIEHNBAThH MIEH C O3UIMY HOBU3HBI, OPUTHHAIIBHOCTH, TPAKTHIECKOW 3HAYNMOCTH;

OCYIIECTBJIATH MMO3UTUBHOE CTPATECTUUCCKOC MMOBEACHUC B PA3JIMYHBIX CUTYAIIUAX, IPOABJIATE TBOPUYECTBO U Boo6pa>1<eH1/Ie,
OBbITh MHUIIMATHBHBIM.

OBiaeHne yHUBEPCAIbHBIMHU PeTryIATHBHBIMH 1eHCTBHAMU:

1) camoopranu3anms:

HCIOJIH30BaTh OMOJOTHUECKHE 3HAHUS JJIA BBISIBJICHUA npo6neM 1 UX PCHICHUSA B )KU3HCHHBIX 1 y‘-Ie6HI)IX CUTyallUAX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKNX 3HAHHH IIEIEBBIE W CMBICIIOBBIE YCTAHOBKM B CBOMX JEHCTBHSX M IMOCTYMNKax MO
OTHOIIEHHIO K KHBOH MPUPOJIE, CBOEMY 310POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSATENIFHO OCYIIECTBJIATh TO3HABATEIbHYIO MIESTENbHOCTh, BBIABIATH INPOOJEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3a/1au B 00pa30BaATEIHHOM AEATEIHHOCTH 1 )KU3HEHHBIX CUTYAIHAX;

CaMOCTOSTENILHO COCTABJIATH IUIaH PEIICHUS IPOOJIEMbI C YIETOM MMEIOIINXCSI PECYypCoB, COOCTBEHHBIX BO3MOKHOCTEH 1
MpEeANOYTEeHUH;

JAaBaTb OLCHKY HOBBIM CUTYAIUSIM;

pacuupsATh paMK{ y4eOHOTO TIpe/IMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;

JieNaTh OCO3HAHHBIHN BEIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATh IPHOOPETEHHBII OMBIT;

croco6cTBOBaTh (POPMHUPOBAHMIO U TPOSIBICHHUIO IIMPOKOH SPYIUIIMU B Pa3HBIX 00JIACTSIX 3HAHUH, TOCTOSHHO TOBBIIIATH
CBOI 00pa3oBaTeNbHbII U KYJIbTYpHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCHTH KOPPEKTHBBI B A€ATEIHHOCTh, OLICHUBATH COOTBETCTBHE PE3yJIbTATOB LIEISIM;

BJIAJICTh HaBBIKAMH TO3HABATEIBbHON PEQIICKCHN KaK OCO3HAHMS COBEPINAEMBIX JIEHCTBHH M MBICIUTEIBHBIX MPOIIECCOB,
HX Pe3yIbTaTOB U OCHOBAHMIL, NCIIOIB30BATh MPUEMBI Pe(ICKCHH IS OIIEHKH CUTYAINH, BEIOOPAa BEPHOTO PEIICHIS;

YMETH OLICHUBATH PUCKHU U CBOCBPEMEHHO IPUHUMATh PEIICHUA 110 UX CHUKCHHUIO,

NIPUHUMATh MOTHBBI ¥ apTYMEHTBI JIPYTUX MPH aHAJIN3€ PE3yIbTaTOB JESITEIbHOCTH;

3) npuHsATHE CeOSI M APYIUX:

IIPUHUMATH Ce6ﬂ, IIOHUMAaA CBOU HECAOCTATKHW U TOCTOMHCTBA,

NIPUHUMATh MOTHBBI ¥ apTYMEHTBI JIPYTUX MPH aHAJIN3€ PE3yIbTaTOB JESITEIbHOCTH;

IIPU3HABATh CBOE MPaBO M MPaBO JPYrUX Ha OMINOKH;



pa3BUBATh COCOOHOCTH MOHUMATh MUP € TIO3UITHH APYTOTO YEJIOBEKA.
HNPEJMETHBIE PE3YJIbTATBI

[IpeaMeTHBIE peE3yNbTaTBl OCBOCHUS COZIEpKaHMs ydeOHoro mnpeamera «buosorus» Ha yriayOnéHHOM ypOBHe
OpHEHTHPOBAHBI Ha oOecriedeHrne NMPO(WIbHOTO o0ydeHHst oOydarommxcs Owonoruu. OHH BKITIOYAIOT: CIEIU(PUYECKUE I
OMOJIOTMY Hay4dHBIE 3HAHMS, YMEHHS M CIIOCOOBI JEHCTBUI 10 OCBOCHWIO, MHTEPIPETALMH M NPeoOpPa30BaHUI0 3HAHHUMN, BUJIBI
JIESITEIFHOCTU TIO TIOJyYEHUIO HOBBIX 3HAHWM M MX NPUMEHEHUIO B Pa3IUYHBIX YYEOHBIX, a TaK)KE B PEANTbHBIX XM3HEHHBIX
curyanusix. [lpeaMeTHbIE pe3ynbTaThl MPEACTABICHBI IO TOAM H3Y4CHHS.

ITpeameTHBIE pe3yIbTaThl OCBOCHUS yueOHOTO npeaMeTa «bruonorus» B 10 Kracce NOMKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE M POJNM OHOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B (DOPMHPOBaHUH E€CTECTBEHHO-
HayYHOW KapTHHBI MUPA, B TIO3HAHUH 3aKOHOB MPHUPOIB! M PEIICHUN NMPOOIEM pannoOHAILHOTO NPUPOJOTIONB30BAHMS, O BKIAIE
POCCHICKHX 1 3apyOeHBIX YUEHBIX B pa3BUTHE OHOJIOTHH;

BJAJICHUE CHCTEMOW OHMOJIOTMYECKHMX 3HaHHMH, KOTOpas BKJIIOYAET: OCHOBOIOJAralolide OHOJIOrMYeCKHUEe TEPMHUHBI U
NOHATHSL (KW3Hb, KIETKA, OpPraHW3M, MeTaboJM3M, IrOMEOCTa3, CaMOpEryJIsLus, CaMOBOCIIPOM3BEICHHE, HACIIEACTBEHHOCTD,
W3MEHYHNBOCTh, POCT W pa3BUTHE), Omonormueckue Teopuu (kierouHas Teopus 1. IlIBamna, M. Illneiinena, P. Bupxona,
XpOMOCOMHas Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax MHOr000Opasusi ¥ MpOUCXOXKICHUS
KyJIBTYPHBIX PacTE€HHIi), 3aKOHBI (€JMHO00Pa3nsi IIOTOMKOB IIEPBOTO MOKOJICHHUS, PACIICIUICHNs, YUCTOTHl TaMeT, HE3aBUCUMOTO
HacienoBaHusa I. MeHnens, TOMOJOTHMYECKHX psIOB B HacleACTBEHHOW wu3MeHumBoctd H. 1. BaBuioBa), HpHHIUIEI
(KOMIUIEMEHTapHOCTH);

BJIaICHUEC OCHOBHBIMH METOAAMH HAYYHOI'0 IIO3HAaHHA, HCIOJIb3YCMbIX B OHMOJIOTHYECKUX HCCIICAOBAHUAX JKHBBIX
00BEKTOB (OIHCaHUE, U3MEPEHHUE, HAOIIOICHHE, SKCTICPUMEHT);

YMEHHE BBIJCIATH CYIICCTBEHHBIE NPH3HAKM: BHPYCOB, KIETOK TPOKApPHOT M JYKapHOT, OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcJe OakTepuii, rpuOOB, pacTeHuil, )KUBOTHBIX U YeJIOBEKa, CTPOCHUS OPraHOB U CHCTEM
OpraHoB paCTeHHﬁ, JKUBOTHBIX, Y€JIOBCKA, MPONLCCCOB KUZHCACATCIbHOCTH, IPOTCKAIOIINX B OpraHu3smMax paCTeHHﬁ, JKHUBOTHBIX U
YeNoBeKa, OMOJOTHYEeCKHX IIPOIECCOB: OOMEHa BemecTB (METa0OoIHM3M), MpEBpAIleHUs] SHEPTHH, OpOKeHHs, aBTOTPO(HOrO U
reTepoTpOGHOrO THUIOB MUTAaHHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo3a, TraMeToreHesa, >SMOpHOreHesa,
MOCTIMOPHOHANBEHOTO Pa3BUTHS, Pa3MHOKEHHS, HHIMBUAYAIbHOTO PAa3BUTHSI OpraHu3Ma (OHTOTreHe3a), B3aMMOAEHCTBHUS TCHOB,
reTepo3nca, HICKyCCTBEHHOTO 0TOOPa;

YMEHHE YCTAaHAaBIMBATh B3aMMOCBS3H MEXIy OPTaHOMIAMH KJIETKH U UX (YHKIMSAMH, CTPOSHHEM KJIETOK Pa3HbIX TKaHEH
1 UX (QYHKUMSAMH, MEXIY OpraHaMH M CHUCTEMaMH OPraHOB y PACTCHU, KMBOTHBIX M YeJOBEKa M HUX (DYHKUUSIMH, MEXKIY
CUCTEMAaMU OpPraHoB M HX (byHKI_II/IHMI/I, MCXKIY dTanaMu oOMeHa BCUICCTB, 3TallaMH KJICTOYHOI'O IHMKJIa U XW3HCHHBIX IIHKJIOB
OpPraHU3MOB, 3TallaMi YMOPHOHAIBHOTO PAa3BHUTHS, TCHOTHUIIOM U ()EHOTUIIOM, (PEHOTUIIOM U (PaKTOPAMH CpeIbl OOUTAHMS;

YMEHUE BBIABIATH OTJIMYUTCIIBHBIC IIPU3HAKU )KUBBIX CUCTEM, B TOM YHUCJIC paCTEHHﬁ, JKHUBOTHBIX M YCJIOBCKA,

YMEHUE UCIIOJIB30BATh COOTBETCTBYIOIINE apT'YMEHTHI, 6I/IOJ'IOFI/I‘-ICCKyIO TCPMHUHOJIOTUIO U CUMBOJIUKY I JOKA3aTCJIbCTBA
pOJICTBa OPraHU3MOB PAa3HBIX CUCTEMATHUECKHUX IPYIIT;

YMEHHE pemaTh OWOJOTMYecKHue 3aladd, BBIBIATH IPUYNHHO-CIEJACTBEHHBIE CBS3H MEXIy HCCIEIyeMbIMU
OMOJIOTHYECKUMU MnponeccaMu U ABJICHUAMU, A€JIaTh BIBOAbI U IPOTHO3bI HA OCHOBAHUU IMOJTYUYCHHBIX PE3YJIbTATOB,

YMEHHUE BBIIIONHATH J1TabOpaTOpHbIE W TIPaKTUYECKHe padoThl, coONoAaTh MpaBwia NHpH paboTe ¢ y4eOHBIM W
ma00paTOPHBEIM 000y IOBaHUEM;

yMEHHE BBIIBUTATh TMIIOTE3bl, MPOBEPSTh MX JIKCIIEPUMEHTAJIbHBIMU CpEICTBaMHU, (HOpMyNIUpys Iielb HCCIeNOBaHus,
AHAJIM3UPOBATH MOJTYYECHHBIC PE3YJILTAThI U ICJIaTh BHIBOABI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIIEIOBATEIbCKOM padoTe Mo OMOIOTHH, SKOJOTHH M MEAMIMHE, IPOBOANMOI Ha Oase
HIKOJIbHBIX HAYYHBIX OOLIECTB, U MyOJIMYHO TPEJICTABISATH [TOJY4YEHHbIE Pe3yIbTaThl HA YUEHHUYECKUX KOH(PEPEHIUSIX;

YMEHUE OLICHUBATH DTUYCCKHUE ACIICKTHI COBPECMCHHBIX I/ICCHGZ[OB&HI/II\/’I B 00y1acTy OMOJIOTHU U MCOUIUHBI (KJ'IOHI/IpOBaHI/Ie,
HCKYCCTBEHHOE OILIOJIOTBOPEHHE, HAIIPABICHHOE U3MEHEHHE TeHOMa U CO3/IaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIISITH OCO3HAHHBIH BBIOOp Oynymied npodeccHoHaNBHON JAesATeIbHOCTH B 00JIacTH  OMOJIOTHH,
MEIUIUHBI, 61/IOTCXHOJ'IOFI/II/I, BETEPUHAPUH, CCIBCKOTO XO3$[I>iCTB3, l'II/IH_[CBOﬁ TTPOMBINIJICHHOCTH, yTJTy6II$[TB MO3HaBaTEIbHBIN
MHTEpEC, HANPABJICHHBII HA OCO3HAHHBIN BHIOOP COOTBETCTBYOLICH Npodeccuu U NpoJOHKeHHE OHOJIOTHYECKOTr0 00pa3oBaHHus B
OpraHM3aIMIX CPEIHETO MPOPECCHOHAIBEHOTO U BBICIIETO 00pa30BaHMUS.

ITpeamMeTHbIE pe3ysIbTaThl OCBOCHUsI yueOHOro npeameta «buosnorusy B 11 Kracce NOMKHBI OTPaXaTh:

c¢(hOpMHUPOBAHHOCTH 3HAHUK O MECTE M POJM OMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHHWU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B MO3HAHHM 3aKOHOB HPHUPOJBI M PEIICHWH SKOJOTMYECKHX MPOOJeM 4YeloBedYecTBa, a
TaKKe B PEIICHUH BOIPOCOB PAlMOHAIBLHOTO MPHUPOJIONOIB30BaHNs, U B (POPMHUPOBAHWN IEHHOCTHOTO OTHOILIEHHUSI K IPHUPOJIE,
001IECTBY, YEIIOBEKY, O BKIIA/I€ POCCUHCKUX U 3apyOEIKHBIX YIEHBIX-OMOIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BIIQJIETh CHCTEMOM OMOJOrMYEeCKHMX 3HAHUH, KOTOpas BKJIIOYAET OINpPEAEJCHUS W IOHMMaHWE CYHIHOCTH
OCHOBOIIOJIATalONINX OWOJOTMYECKMX TEPMUHOB M TOHATHH (BHJ, OJKocucTema, Ouocdepa), OHOIOTHYECKHE TEOPUH
(3BomoninonHas teopus Y. lapBuHa, cuHTeTHYECKass Teopus IBoironun), yuerus (A. H. CeBeproBa — 0 MyTsIX W HAIIPaBICHHUAX
spommonnn, B.W. Bepranackoro — o 6uocdepe), 3akonsl (TeHeTHdeckoro pasHoBecws k. Xapau u B. BaiinOepra, 3apopIeBoro



cxonctBa K. M. bapa), npaBmna (MuamMmyma HO. Jlnbuxa, 3KOJOTUYECKOW MUPAMHIBI SHEPTHH), TUIIOTE3Bl (THIIOTE3a «MHUpa
PHK» V. I'un6epra);

yYMEHHE BJIaJeTh OCHOBHBIMH METOJJAMU HayYHOT'O HIO3HAHUS, UCIOIb3YEMBIMH B OMOJIOTMYECKUX MCCIIEAOBAHUIX JKHBBIX
0OBEKTOB M PKOCHCTEM (OIMHCaHNE, N3MEpEeHHe, HaOII0IeHIEe, SKCTIEPUMEHT), CIIOCOOaMU BBISBICHUS W OLEHKH aHTPOIIOTCHHBIX
HU3MEHEHUH B IPUPOJIE;

YMEHHE BBLICIATH CYLIECTBCHHbIE IPU3HAKH: BUJIOB, OMOI'€OIIEHO30B, DKOCHCTEM M OHOC(EpHI, CTAOMIM3HPYIOLIETO,
IBIDKYIIETO ¥ Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpa, aIONATPUYECKOTO W CHUMIIATPUYECKOTO BHI00OPA30BAHMUS, BIIHSHUSL
IBIDKYIIAX CHJI HBOJIONMHM Ha TeHO(MOH[ MOIYIIIUK, IPUCIIOCOOICHHOCTH OPTaHW3MOB K Cpelie OOMTaHUs, dYepeNoBaHUs
HarpaBJIeHUH YBOMIOLIH, KPYrOBOPOTA BEIIECTB M MOTOKA SHEPTUHU B IKOCHCTEMAX;

yYMEHHE YCTAaHaBIMBaThb B3aUMOCBS3M MEXIy IIpOLEcCaMH SBOJIOIMH, JABWXKYIIUMU CHJIAMH aHTpPOIOTeHE3a,
KOMIIOHEHTAaMH Pa3IMIHBIX YKOCHCTEM U MPHUCIIOCOOICHUSAMHA K HIM OPTaHI3MOB;

YMEHHE BBIIBISTH OTJIMYUTENbHBIE MPU3HAKH JKUBBIX CHCTEM, NPUCIOCOONIEHHOCTh BHAOB K cpene OOUTaHMSA,
aOMOTHYECKHX M OHOTHYECKHX KOMIIOHEHTOB OJKOCHCTEM, B3aUMOCBSI3€ OpPraHM3MOB B COOOINECTBAX, AHTPOIOTCHHBIX
H3MEHECHHI B DKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIIONIE30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJIOTHIECKYI0 TEPMIUHOJIOTHIO M CHMBOJIUKY U JOKA3aTEIIbCTBA
POJICTBA OPraHM3MOB Pa3HbIX CHCTEMATHYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB M CPEAbl OOUTaHUs, EIUHCTBA YETOBEUCCKUX
pac, He0OXOJUMOCTH COXPaHEHHs MHOT000pasusi BUZOB M 9KOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS IIPUPOIBI M YEJIOBEUECTBA;

YMCHHE pelIaTh OWOJIOTHYECKHE 3a7add, BBISBIATE NPUYHHHO-CICACTBCHHBIC CBS3M MEXKIY HCCICAYSMBIMU
6I/IOJ'IOFI/I‘-IGCKI/IMI/I mnmpoueccaMu U ABJICHUAMU, J€JIaTh BHIBOABI U MPOTHO3bI HA OCHOBAHWHU MOJYUYCHHBIX PE3YyJIbTATOB,

yMEHHE BBINOJHATH JabOpPaTOpPHbIE M IpaKkTHUECKHe paboThI, coONIOAaTh MpaBwia NHpH paboTe ¢ y4eOHBIM U
nmabopaTOpPHBEIM 000y IOBAHUEM;

YMCHHE BBIIBUTATh THIIOTE3BI, IPOBEPSITH MX JKCIICPHUMEHTANBHBIMU CPEICTBAMH, (OPMYIHpPYS MEIb HCCICAOBAHIS,
AHAJIM3UPOBATH NOJYYCHHBIC PE3YJILTAThI U ACJIaTh BHIBOABI,

YMCHHE y4acTBOBATh B YUeOHO-HCCIIENOBATEIECKOW paboTe 0 OHOIIOTHH, SKOJIOTHH W MEIWIMHE, IIPOBOANMON Ha 0aze
IIKOJBHBIX HAYYHBIX OOIIECTB, U MyOIMYHO MPEACTABIATh OIYICHHBIC Pe3yIIbTaThl HA YICHHISCKAX KOH(PEPEHITHAX;

YMEHHUE ONLCHHUBATH TUIIOTE3BI U TCOPUU O MNPOUCXOKIACHUH KHU3HU, YCJIOBECKA MW YCJIOBCUCCKUX pac, O IpUYHHAX,
MOCJIEICTBHAX U clioco0ax MpeaoTBpalieHus rinodanbHbIX H3MEHEHUH B Ouocdepe;

YMCHHE OCYIIECTBIIATH OCO3HAHHBIN BEIOOp OyayIiel mpoeCCHOHAIBHOM AEATEIFHOCTH B 001aCTH OUOJIOTHH, SKOJIOTHH,
MIpUPOa0II0JIb30BaHNA, MCIUIIUHBI, 6I/IOTCXHOHOFI/II/I, IICUXOJIOTHH, BETCpHUHAPUU, CCJILCKOI'O XOSHﬁCTBa, HI/IH_ICBOfI
MPOMBILIJICHHOCTH, yIITyONIsTh TI03HaBaTEIbHBIH HHTEPEC, HAIPABJICHHBIH HA OCO3HAHHBIH BEIOOP COOTBETCTBYIOIIEH Mpodeccuu
U TIPOJIOJDKEHUE OMOIOTHIECKOT0 00pa30BaHMs B OPTaHM3AIMAX CETHETO MPOPECCHOHANEHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunuecTBO 4acos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB (undposbie)
KonTpoabubie IIpakTuueckue
/| TeM NPOorpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 buonorus kak Hayka 1
9 JKuBrle cucTeEMBI U UX 2
W3YyYCHUE
3 Buonorus xietkn 2 0.5
XuMHYecKast OpraHu3anus
4 p . 10 1
KJIETKHA
CrpoeHue u KLU
5 P Gyn 3 )
KJIETKH
OOMeH BEIECTB U
6 MpEBpaICHUE SHEPTUHU B 9 1
KJIETKE
Hacnencresennas
7 nH(pOpMaIUs U pean3alus 9 0.5
€€ B KJIIETKE
8 JKy3HEHHBIN IUKIT KIIETKA 6 1
CtpoeHue u KIUU
9 P ymu 17 15
OpPraHHU3MOB
Pa3sMHoxenue u pa3BuTHE
10 P 8 15
OpraHHU3MOB
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTH U 2 0.5
W3MEHUYUBOCTH OPTaHU3MOB
3aKOHOMEPHOCTH
12 P 10 1
HACJIEICTBEHHOCTHU
3aKOHOMEPHOCTH
13 P 6 1
M3MEHYHUBOCTH
14 I'enetuka uesioBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
buorexuonorusa u
16 4
CHUHTETHAYECKAs] OMOJIOTHS
17 PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB
I 102 0 13

I10 ITPOT'PAMME




11 KIIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB (undposbie)
KonTpoabubie IIpakTuueckue
/| TeM NPOorpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
3apoxaCHUE U Pa3BUTHE
1 3BOJIFOLIMOHHBIX 4
MPEACTABICHUI B OMOJIOTUH
Mukpo3BoJIIONUS U €€
2 P t 14 2
pe3yIbTaThI
3 Maxkpo3Bostonus u eé 5
pe3yabTaThl
IIpoucxoxneHue u
4 P A 15 15
pa3BUTHE )KU3HU Ha 3emiie
ITponcxokIenne yeaoBeKa
5 P A 10 1
— aHTPOIIOTCHE3
OKoJsorust — Hayka o
B3aMMOOTHOIIECHUIX
6 OpPTraHHU3MOB H 3 0.5
HaJIOpPTraHU3MEHHBIX CUCTEM
C OKpYyXarollen cpenon
OpranusMebl U cpeaa
7 p pe 9 15
oOuTaHus
ODKOJIOTHS BUIOB U
8 e 9 05
OIS
OKOJIOTHS COOOIIECTB.
9 12 0.5
DKOJIOTHYECKUE CUCTEMBI
10 buocdepa — rmobanpHas 6
JKOCHCTEMA
1 UYenoBek U OKpyKaromas 5
cpena
12 PesepBHOE Bpems 8
OBHIEE KOJIMYECTBO HACOB 102 0 75
I10 TTPOTPAMME '




HHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Tema ypoka

KoaudecTBO 9acoB

Bcero

Kour
pPoJIb
HbIEe
pador
bI

IIpaxk
THYeC
KHe
pador
bl

JlaTa
H3yYeH
usi

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibH
ble pecypchl

buonorus xak kOMIIIEKCHasA
HayKa M KaK 4aCTb COBPEMEHHOIO
oOmiecTBa

JKuBrle cuCcTEMBI U UX CBOIMCTBA

ypOBHeBaﬂ OpraHu3anus )KUBbIX
CHUCTEM

Hcropus OTKpsITHA U U3Y4EHUS
kietku. Knerounas reopus

MeTo 161 MOJIEKYIISIPHOH U
KJICTOYHOH OMOJIOTHH.
[IpaxTnueckas padbora «M3yueHue
METOJIOB KJICTOYHON OHOJIOTHH
(xpomarorpadusi, aekTpodopes,
muddepeHnmranbHoe
uentpudyruponanue, [11{P)»

0.5

XUMHUYECKUNA COCTAB KJIETKHA

MI/IHepaJ'IBHBIe BC€IICCTBA KJICTKH,
HX Omosorunyeckas POJib

OpraHnyeckre BemecTBa KICTKU
— 6enku. JlabopatopHas pabora
«Ob6Hapyx’eHHne OeJIKOB ¢
MIOMOIIBIO KaYeCTBEHHBIX
peaKuuii»

CsoiicTBa, K1accuukanus u
¢GbyHKIMN OEIKOB

0.5

10

11

OpraHuyeckre BEeIeCTBa KIETKU
— YIJIEBOJIbI

Oprannyeckue BEECTBA KIETKU
— JIUTTUBI

12

Hykneunoseie kucnotel. JITHK u
PHK. JIaboparopHas pabota
«MccnenoBanue HyKJIEMHOBBIX
KHCJIOT, BBIIETIEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY

0.5

13

Crpoenue u pyukiuu ATO.




Jpyrue Hykieo3uaTpudocdaTst
(HT®D)

14

15

Cexsenuponanue JJHK. MeToibl
T€HOMHKHU, TPAHCKPUIITOMHKH, 1
MIPOTEOMUKHU

Mertoapl CTPYKTYpPHOU OMOTI0THI 1

16

17

18

Tunel knerok. [Ipokapuornueckas
KJIETKa

CtpoeHue 3yKapuoTHYECKOM
kietku. [IpakTrueckas pabota
«M3y4yeHne CBOMCTB KIETOYHON
MEMOpaHbI»

[ToBepXHOCTHBIN anmapaT KJIETKU 1

0.5

19

OnHoMeMOpaHHbIE OpPraHOU/IbI

kietku. [IpakTuueckas pabora

«3yueHune 1BUKEHHUS 1
LUTOIUIa3Mbl B PACTUTEIIbHBIX

KJIETKaxX»

0.5

20

ITonmyaBTOHOMHBIE OPraHOMIbI
KJICTKH: MUTOXOHJIPUH, TUTACTH/IBIL.
JlaboparopHast pabota
«MccnenoBanue mniaasmMoinsa u
JIeTIIa3MOJIM3a B PACTUTENIbHBIX
KJIETKaxX»

0.5

21

HemeMmOpaHHbIe OpraHou/IbI
KJIETKU

22

23

24

25

Crpoenue u pyHKIMHU apa 1

CpaBHUTeNIbHAS XapaKTEPUCTUKA
KJIETOK 3yKapHoT. JlabopaTtopHas
pabota «M3ydyeHue cTpoeHHs

KJIETOK PA3JIMYHBIX OPTaHU3MOB)»

ACCHUMUIISIIAS U TCCUMMIISTIHS

— JIB€ CTOPOHBI METa00IU3Ma.

Tumnbl oOMeHa BelecTs.

JlaGopatopnas pabora «3yuenue 1
KaTaJIUTUYECKON aKTUBHOCTH

(hepMeHTOB (Ha MpUMEpPEe aMUJIa3bI

WJTU KaTajiasbl)»

DepMEHTaTUBHBIN XapaKTep

peakuuii KJI€TOYHOIo

Mmetabonu3ma. JlaboparopHas

pabora «3yuenue 1
(epMEeHTAaTUBHOT'O paclIeTICHUs
MEePOKCHUIa BOJIOPOJIA B

PaCTUTENBHBIX U JKUBOTHBIX

0.5

0.5




KIJICTKax»

benku-akTuBaTopsl u OeNKu-

26
WHTUOUTOPHI
97 ABToTpO(HBIA THIT 0OMEHa
BEIIECTB
28 doTocuHTE3
XemocuHTe3. JJaboparopHas
29 pabota «CpaBHEHHE MPOIECCOB 0.5
(dboToCHUHTE3a U XEMOCHHTE3a»
AHa’poOHBIC OpraHu3MbL. Bupl
30 Oposxenus. JlabopaTopHas pabora
«CpaBHEHUE POLIECCOB
OpOKEHUS U JABIXaHUS»
31 A>poOHbBIE OPraHU3Mbl. JTaIb
SHEPreTUYEcKoro ooMeHa
DHeprus MeMOpPaHHOTO IPaiueHTa
32 npoTroHoB. Cunre3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakuyn MaTpu4HOTO CHHTE3a
34 Tpanckpunuus — MaTpU4YHBIA
cunre3 PHK
35 Tpancnsmus u e€ 3tarnbl
36 Konnposanue ammuuokucinot. Pois
pubocom B OmocuHTe3e Oenka
37 Opranuzanys reaoma y
MPOKAPHOT U DYKAPUOT
38 MonekynsipHble MEXaHU3MBI
HKCIPECCHH I'€HOB Y D YKapHOT
Bupycbl — BHEKJIETOUHBIE (POPMBI
39 KU3HU U O0JINTaTHBIC TTApa3HTHI. 0.5
[TpakTuueckas pabora «Co3nanue '
MOJIETIH BUPYCa»
40 BupycHsbie 3a001eBaHMs
YeIIOBEKa, )KUBOTHBIX, PACTCHHM
41 Hanorexnonoruu B 6uonoruu u
MEIUIIHHE
42 JKU3HEHHEBIN UK KIETKH
43 Matpuunsiii cunte3 JJHK
Xpomocowmsl. JTabopatopHas
44 pabota «3ydueHrne XpoMocoM Ha 0.5
TOTOBBIX MUKpPOIIpemapaTax»
45 Jlenenue KIETKH — MHTO3
46 Tuns! kneTok. Kapuokunes u 0.5




nuTokuHe3. JlabopaTopHas pabora
«HaOmroieHne MUTO3a B KJIETKaX
KOHYMKA KOpEelIKa JIyKa (Ha
TOTOBBIX MHKPOIIPETIapaTax)»

PerJISII_[I/ISI JKHU3HCHHOI'O UKJIa

47
KJIETOK
48 Opranus3M Kak eIuHOE 11e10€
Txanu pacrenuii. JlJaboparopuas
49 pabota «3y4yeHne TkaHen 0.5
pacTeHuin»
TkaHU KUBOTHBIX U YEJIOBEKA.
50 Jlaboparopuas padota «3yueHue 0.5
TKaHEW )KUBOTHBIX»
Oprasbl. CucTeMbl OpraHoB.
51 JlaboparopHas padota «/3yuenue 0.5
OpraHOB I[BETKOBOTO PACTECHUS
52 Ornopa tena opraHu3MOB
53 JIBI>KEHNE OpPTaHU3MOB
54 [Iutranue opraHu3MoB
[IuTanue MO3BOHOYHBIX
55 KUBOTHBIX. [InmeBapurenbHas
crcTeMa YeJI0OBeKa
56 JlpIxaHue OpraHu3MoB
57 JIpIxaHue MO3BOHOYHBIX
KUBOTHBIX U YETIOBEKa
58 TpancnopT BemecTB y
OpPTraHU3MOB
KposeHocHas cuctema
59 MMO3BOHOYHBIX KUBOTHBIX U
9eJIoBeKa
60 Briaenenue y opranusmos
61 3ammTa y OpraHu3MoB
62 NMMyHHas cucTeMa 4enoBeka
63 PazipakuMoCTh ¥ perysmnus y
OpPTraHHU3MOB
I'ymopanbHas perymsius u
64 SHAOKPUHHAS CHCTEMa KHUBOTHBIX
Y YeJIOBeKa
65 @DopMBbI pa3MHOKEHUS
OpPraHHU3MOB
66 [TosoBOE pazMHOXKEHNE
67 Meiio3
68 I'amerorenes. O0pa3oBaHue U 0.5




Pa3BUTHUC MOJIOBBIX KJICTOK.
Jlaboparopuas pabota «3yueHue
CTPOCHUS MMOJIOBBIX KJICTOK Ha
TOTOBBIX MHUKPOIPENapaTax»

69

70

WNHpnuBunyansHOE pa3BUTHE
OpraHU3MOB — OHTOT'CHE3
3akiiajika OpraHoB M TKaHEH U3
3apOJIbIIIEBBIX JTUCTKOB

71

Poctu Pa3BUTHUC ) XUBOTHBIX.
Jlaboparopnas pabota
«BbIsIBIICHHE IPU3HAKOB CXO/ICTBA
3apOJIbIIIEH TTO3BOHOYHBIX
KHUBOTHBIX)»

0.5

72

PasmHOkeHuE U pa3BuTHe
pactenuii. JlabopaTopHas padora
«CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHID

0.5

73

I/ICTOpI/IFI CTAHOBJICHUA U PA3BUTHUA
ICHCTUKH KaK HAyKH

74

75

OCHOBHBIC TIOHSITHS U CUMBOJIBI
reHetuku. Jlaboparopnas pabora
«/po3oduna kak 00BEKT
TCHCTUYCCKUX I/ICCJIGI[OBaHI/If/'I»

3aKOHOMEPHOCTHU HACJIEI0BAHMS
MpU3HAKOB. MoHOTHOpUIHOE
ckpemnBanue. [Ipaktnueckas
pabota "H3ydeHue pe3ynbTaToB
MOHOTUOPHUIHOTO CKPEIIUBAHUS Y
po30¢uis"

0.5

0.5

76

77

]_II/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI
MOHOFI/I6pI/I]IHOFO CKpCIIUBaHHUA

AHaJ'II/I3I/IpyTOIJ_[ee CKpCHINBAaHUC.
Hemnonnoe AOMUHHPOBAHUC

78

JuruOpuHoe CKpenrBaHue.
[IpakTuueckas pabora «M13yuenue
pe3yabTaTOB TUTUOPUIHOTO
CKpEUIMBaHUA y APO30(UIB»

0.5

79

80

81

[IuTonornyeckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

CuerneHHoe Hacle10BaHNE
IIPU3HAKOB

XpOMOCOMHas1 TEOPUS
HACJIEICTBEHHOCTH

82

T'enetuka momna




83

I'enoTun kak OCJIOCTHAasA CUCTEMA

84

85

['eneTnyeckunii KOHTPOJIb
pa3BUTHUA PACTEHUH, )KUBOTHBIX U
YelioBeKa

N3MeHUYnBOCTH MpU3HAKOB. BHibl
H3MEHYUBOCTH

86

87

MonudukarmonHas
W3MEHUYHMBOCTh
Bapuanuonsslii psia u
BapuallMOHHAs KpUBasl.
Jlaboparopnas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN

MO (DHUKAITIOHHOM
n3mMeHInBoCTH. [locTpoeHune
BapUAIMOHHOTO Psijia U
BapHallMOHHOW KPUBO»

0.5

88

I'enoTunmyaeckas N3MEHYNBOCTb.
KoMOunatuBHast N3MEHYHUBOCTD

89

90

91

92

MyTanuoHHast U3MEHYUBOCTbD.
[IpakTnueckas padora «MyTtauuu
y 1po3oduiie (Ha TOTOBBIX
MUKpOIpenaparax)»

3aKOHOMEPHOCTH MYTALIMOHHOTO
npoiiecca. JIUTeHETHKA U
SIMUT'CHOMUKA

I'eneTuka yenosexa.
[IpakTuueckas pabota
«CocTaBiieHHE U aHAIIU3
POIOCIOBHON»

MeTtoasl METUIIMHCKON T€HETUKU

0.5

0.5

93

3HayeHne MEIUIIMHCKON T€HETUKHA
B MPEJOTBPAIIECHUN U JICUCHUH
reHEeTHYECKHUX 3a00/1eBaHu I
gyeJIoBeKa

94

95

96

OCHOBHBIE MOHATHUS CEJIEKIHH.
JlabopaTtopHas pabota «3ydeHue
COPTOB KYJIbTYPHBIX pacTEHUI U
MOPOJI TOMAIITHUX KUBOTHBIX)»
MeTob! ceneKIIMOHHOM paboThI.
JlaGopatopnas pabora «3yuenue
METOJIOB CEJIEKIIMU PaCTeHUI»

I[OCTI/I)KCHI/ISI CCIICKIIMHN paCTeHI/Iﬁ
H ) KUBOTHBIX. HpaKTI/I‘{eCKaﬂ

0.5

0.5




pabota «IIpuBUBKa pacTeHUI»

CoxpaHeHue, U3y4eHue u

97 HCIIOJIb30BAHUE TCHETHYCCKUX 1
pecypcoB
buorexHnoorus Kak Hayka u
08 OTpacyb IPOU3BOCTBA. 1 05
[IpakTrueckas padota «3ydeHue
00BEKTOB OMOTEXHOJIOTHH
99 OcHOBHbIE HaNpPaBICHUS 1
CUHTETHYCCKON OMOJI0TUU
100 XpOMOCOMHAsI ¥ T'€HHAas 1
UHXCHEPUS
101 Menuuackue OMOTEXHOJIOT NI 1
Pezepsubiii ypok. [loBTOpEHue,
102 000011IeHNEe, CHCTEMATH3AIHS 1
3HAHUI
OBILIEE KOJIMYECTBO YACOB I1O 102 135

[TPOT'PAMME




11 KITACC

n/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoan
Hble
padoThI

IIpax
THYeC
KHe
pador
bl

JlaTa
u3yd
eHusl

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTesibH
ble pecypchl

OBoronmoHHas teopus Y.
[apBuHa

JIBUXKYIIIME CUITBI HBOJIIOLINH
Bu10B 1o Y. JlapBuny

Bboprba 3a cymecTBoBanue,
€CTECTBEHHBIN M UCKYCCTBEHHBIN
otbop

POopMHUPOBAHNUE CUHTETUYECKON
TEOPHH 3BOJIIOLINH

Drarnbl 3BOJTIOIMOHHOTO
npolLecca: MUKPOIBOJIIOIHUS 1
MaKpO3BOJTOIIHSI

[Tomynsitust — s1eMeHTapHast
€IMHUIIA DBOJIIOLUN

3aKOH r€HETUYECKOT O
paBHoBecus Jx. Xapau, B.
Baiin6epra. JlabopatopHast
pabota «BblsiBieHue
M3MEHYUBOCTH Yy 0COOEH 0JTHOTO
BUJIa»

OneMeHTapHbIe (GaKTOPbI
IBOJIIOLINH

0.5

10

11

OddexT ocHoBaTend. dpdext
OYTBUIOUHOTO TOPJIBIIIKA

Murpanuu. M3omnsaaun
HOMYJISALMI: reorpapuydeckas,
Ouonoruyeckas
EctectBenHsbIit 0TOOp —
HATPABISAIOMUN (HaKToOp
HBOJIIOLUU

12

13

[TomoBoit oT60p

[IpucnocobneHHOCTH
OpPraHU3MOB KaK pe3yiIbTaT
MUKpodBoTronu. JlabopatopHas
pabora «M3ydyenue
apoMoph030B U UIMOATANTAIHI

0.5




Y PaCTEHUI U )KUBOTHBIX)»

14

[Tpumeps! ipucnocoOIeHUH y
OpraHu3MoB: Mopdoiornieckue,
(bU3HOTIOTHYECKHE,
OMOXHMUYCCKHUC,
noseneHuyeckue. JlaboparopHas
pabota «IIpucmocobneHwms
OpPTaHU3MOB H UX
OTHOCHUTEJIbHAS
1eNIecO00Pa3HOCThY

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
JlaboparopHas pabota
«CpaBHEHHE BUJIOB 110
MOP(OJIOTrHUECKOMY KPUTEPUIO»

0.5

16

17

CrpykTrypa Bua
Bunoobpa3zoBanue kak
pe3yiabTaT MUKPO3BOIIOLUN

18

CBs13b MUKPO3BOJIIOLUH U
AMUIEMUOJIOTUU

19

20

MakposBomtonus.
ITaneoHTONIOrNMYECKHE METOEI
W3yUYEHUS IBOJIOLUU

buoreorpaduyeckue MeTob!
W3YYEHHUS IBOJIIOINH

21

DOMOpHOIOTHYECKHE U
CpPaBHHUTECIIBHO-
Mop(hoIoruuecKrue MeTO b
W3YYEHHUS IBOIOIHIH

22

MonekyaapHO-TEHETUYECKHUE,
OMOXUMHYECKHUE U
MaTeMaTUYeCKUE METOIbI
M3Y4YEHUS HBOJIIOLIUU

23

24

25

OO61re 3aKOHOMEPHOCTH
IBOJTIOLUH

AnanTuBHAs paguarysl.
HepaBHoMepHOCTH TEMIIOB
SBOJIIOLIUU

HaquLIe THUITIOTEC3bI

MIPOUCXOXKICHUS KU3HU HA
3emiie

26

,ZIOHay‘-IHI)Ie OpeaACTaBJICHUA O
3apOXKACHUH )KU3HU

27

OCHOBHBIE ITAIbI
HEOPraHUYECKOU 3BOJIIOIIUN




28

I'unoressl 3apoKaeHUS KUZHU

29

30

Uctopus 3emin 1 MmeToabl €€
nuzydenus. JlaboparopHas
pabora «/3ydyeHue u onucanue
HCKOIIAEMBIX OCTATKOB I[peBHI/IX
OpTraHU3MOBY

HauanpHbIe 3Tansl
OpFaHquCKOﬁ 9BOJIFOIINH

0.5

31

32

OBOIIOLUS DYKAPUOT

OCHOBHBIE ATaIbl SBOJIOIHH
pacTUTEIBHOTO MHpa.
[IpakTuyeckas pabora
«M3ydyenune ocobeHHOCTEH
CTPOEHUS PAaCTCHUMN Pa3HBIX
OT/EJIOB»

0.5

33

34

35

OCHOBHBIC 3TaIIbI 9BOJJIFOIIMH
JKMUBOTHOI'O MHpa

OBOUTIOLUS )KUBOTHBIX.
ITpakTnyeckas pabora
«M3ydyeHnue ocobeHHOCTEN
CTPOEHUS TO3BOHOYHBIX
KUBOTHBIX)»

PaszButne xu3nu Ha 3emiie mo
9paM U IIepuogam

0.5

36

MaccoBble BEIMUPAHUS —
HKOJIOTMYECKNE KPU3UCHI
IIPOLIOTO

37

38

39

CoBpeMeHHBIN IKOJIOTUUYECKUN
KPHU3HC, €T0 0COOCHHOCTH

CoBpemMeHHas cuctema
OpPTaHUYECKOTO MPOIILTIOTO
OCHOBHBIE CUCTEMATHUYECKHE
TPYIIbl OPTaHU3MOB

40

41

42

43

AHTpOI0JIOTHS — HayKa 0O
YeJI0BeKe

PazButue npencraBienuit o
MIPOUCXO0XKICHUU YEIOBEKA

Mecro denoBeka B CUCTEME
OpPraHMYeCKOro MHpa.
JlaGoparopHas paboTa
«M3ydyenue ocobeHHOCTEN
CTPOCHHS CKEJIeTa YeIOBeKa,
CBSI3QHHBIX C TIPSIMOXOXKICHUESM)

I[BI/I)KYH_II/IC CHJIBI aHTPOIIOI'CHEC3a

0.5




44

CoorHolleHrEe OMOJIOrMUECKUX U
COLMAIBHBIX (PaKTOPOB B
AHTPOTIOTEHE3e

45

46

OCHOBHBIE CTaJIUH
aHTPOIIOTeHE3a

[Taneorenernka u
[1aJeOreHOMUKa

47

48

49

50

OBOJIIOLMS COBPEMEHHOTO
yeIoBeKa

UYenoBevyeckue pachl.
[IpakTuyeckas pabora
«M3y4eHne 3K0JI0rM4eCKuxX
aZjanTanui 4eI0BeKay

MeXauCIMIUTMHAPHBIE METO/IbI
AQHTPOTIOJIOTUH

3apokJeHUE U pa3BUTHE
9KOJIOTHU

0.5

51

MeTo1bl SKOJIOTHH.
JlaGopaTtopHnast pabota
«M3y4yeHune MeTo10B
HKOJIOTMUYECKUX HCCIIET0BAaHUIN»

0.5

52

53

3HaYeHNE IKOJIOTUUECKAX
3HAHUH U YeIOBEKA

Okonoruyeckue GakTopsl

54

Abuotnueckue paktopbl. CBeT
KaK KOJIOTHYECKU (paxTop.
JlaGopaTtopHnast pabota
«BpIsBIEHNE TpUCTIOCOOIEHUI
OpPraHU3MOB K BIIMSIHUIO CBETa»

0.5

55

56

57

AOuoTtnyeckue (HaxTopsl.
Temmepatypa kax
HKOJIOTUYECKUM (PaKTop.
JlaGoparopHas paboTa
«BpIsBIEHNE TpUCTIOCOOIEHUI
OpPraHU3MOB K BIIMSHHUIO
TEMIIEPATYPHI»

AbGuotnueckue GpakTopsl.
Bita’)xHOCTB Kak 3KOJIOrH4EeCKU
daxTop. JIaboparopHas paboTa
«AHaTOMHUYECKHE OCOOEHHOCTH
pacTeHU U3 pa3HbIX MECT
oOuTaHus»

Cpenpl oOuTaHUs OPTaHU3MOB

0.5

0.5

58

buonornueckne puTMbl




59

Kuznenusie GopMbI OpraHU3MOB

60

buotnueckue gakTops

61

3HaueHne OMOTHUECKHUX
B3aMMOJICUCTBHI I
CYIIIECTBOBAHMS OPTaHU3MOB B
cpene oouTaHus

62

63

64

65

OKOJIOTUYECKUE XaPAKTEPUCTUKU
HOMYJISILIUU

OcHoBHbIE MIOKa3aTeNn
MOMYJISILIUK: YUCIIEHHOCTbD,
IUIOTHOCTh, BO3pACTHas U
110JIOBAsi CTPYKTypa
OcHoBHbIE TIOKa3aTeNn
MOMYJISIIIAK: POKIAEMOCTb,
PUPOCT, TEMI POCTA,
CMEPTHOCTb, MUT'PALIUU
DKkonoruyeckas CTpyKTypa
MOMYJISIIIAH

66

67

68

69

JInHaMuKa HomyJsiuu U e€
perynsuus

Kpussble pocta 4uCIEeHHOCTH
nonyisaunu. Kpussle
BbDKUBAHMUS

OKoJoruyeckas HUIIA BUAA.
JlaGoparopHas paboTa
«[Ipucnocobnenus cemsH
pacTeHUM K pacCEeJICHUIO»

Bun xak cucrema nonysiuuin

0.5

70

71

72

3aKOHOMEPHOCTH TTOBEJCHUS U
MI/Il"paHI/II\/'I JKHUBOTHBIX

Co00111eCTBO OPraHU3MOB —
O61OoI1IeHO3

DKocucTemMa Kak OTKpbITast
cucrema

73

74

KpyroBopor BemecTs 1 noTok
SHEPTUU B DKOCHCTEME

OCHOBHBIC TTOKa3aTeIIN
9KOCHCTCMBI

75

DKOJIOTMYECKUE TUPaMUIbI

76

77

W3menenus cooOmecTs —
CYKIIECCUH

[IpupoHbIE SKOCUCTEMBI.
DKOCHCTEMBI 03€p H PEK.
DKOCHCTEMBI MOPEH U OKEaHOB




78

[IpupoaHbIE S3KOCUCTEMBI.
DKOCHUCTEMBI TYHJIP, JIECOB,
CTenew, MyCThIHb

79

80

AHTpOHOl"eHHLIe 9KOCHUCTEMbI

YpOOIKOCUCTEMEI.
[MpakTrueckas padboTa
«/3yueHue u onucanue
ypOOIKOCHCTEMBI»

0.5

81

3aKOHOMEPHOCTHU
(dbopMUPOBaHUS OCHOBHBIX
B3aMMO/JICCTBUI OPraHU3MOB B
JKOCHCTEMAX

82

MexaHu3MbI BO31CHCTBHS
3arpsiI3HEHUHM Pa3HbIX TUIIOB Ha
cyOOpraHu3MeHHOM,
OPraHU3MEHHOM,
MONYJISALIMOHHOM U
3KOCUCTEMHOM YPOBHSIX

83

buocdepa — obmieruianerapHas
006o0uka 3eMiaun

84

85

VYuenne B. U. Bepnaackoro o
omnochepe

3aKOHOMEPHOCTH
CyIIEeCTBOBaHUS Ouocdepbl

86

KpyrosopoTsl Beniects u
OMOTeOXMMHUYECKUE ITUKITBI

87

88

30HaNbHOCTH OHOCHEPBI.
OcHoBHbBIE OMOMBI CYyILIN

YcroitunBocTs 61ochepsl

89

90

91

DKOJIOTHYECKHE KPU3UCHI U X
MPUYMHBI

Bo3szeiicTBue 4yenoseka Ha
ouochepy

AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
PaCTUTENbHBINA U YKUBOTHBIM MU

92

93

94

Oxpana npupoasl
OCHOBHBIE IPUHIINTIBI
YCTOMYMBOTO Pa3BUTHSA
4eJI0BEYECTBA U IIPUPOIBI

PanuonansHOE
MPUPOJONOIB30BAHUE U
COXpaHEeHHEe OMOJIOTHIECKOTO
pa3zHooOpaszus 3eMiun

95

O00011eHME 110 TEME




«Muxkpo3BoIIOLUS U €€
pe3yJIbTaThD)

O000111EeHME 110 TEME
96 «Maxkpo3BoJonus u € 1
pE3yIbTaThD)

O000111eHME 110 TEME

97 «IIpoucxoxaeHre u pa3BUTHE 1
JKU3HU Ha 3eMIie»

O06o06mIeHne o Teme
98 «[IpoucxoxIeHNE YeIoBeKa — 1
AHTPOIIOTCHE3)

O060061IeHNE 110 TEME «DKOJIOTHSA
99 — HayKa 0 B3aMMOOTHOIIICHHUSX 1
OpPraHU3MOB»

O000I11IeHNE 10 TEME
100  «Opranusmsl u cpena 1
oOuTauus»

101 O060061IeHNE 10 TEME «DKOJIOTHUS 1
BUJIOB U MOIYJISIIAI

102 O606mmenue o Teme «buochepa

— TJI00ATbHAS DKOCUCTEMAY)

OBILIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 102 0 7S

YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MMPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JISI YAEHUKA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET




~ TOp LIKOJTBI
y3HEl0Ba




