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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yyeOHomy mnpeamery "buonorus" (nanee - 6MoONOrHUs) Ha YPOBHE CPEIHETO
obmero obpa3oBanus pazpaboTraHa Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 obpazoBannu B Poccuiickoit @enepanuny», PI'OC COO, Konuenmuu npenogaBaHus y4eOHOTO
npenmMera «buonorus» u OCHOBHBIX MOJOXKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS.

VYuebnsiit npeamer «buonorusy yriyonéaaoro yposus uzyudenus (10-11 xmaccel) siBisercs
OJIHUM W3 KOMIIOHEHTOB MNpeAMeTHON oOnactu «EcTecTBeHHO-Hay4yHble MpeaMeTsl». CorjiacHo
nonoxkeHussMm @I'OC COO npoduinbHbIe yU4eOHBIE PEAMETHI, H3y4yaeMbIe Ha YIIIYOJIEHHOM YPOBHE,
SBJISIFOTCSL crocoboM nuddepeHiuanuu 00ydeHuss Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUS U
MpU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOLIMM, CPEIHUM OOUIMM, CPEAHUM
npodeCCHOHATIBLHBIM U BBICIIUM 00pa3oBaHHeM. B TO ke Bpemsl KaxAblii U3 3TUX y4eOHBIX
IpEeIMETOB JOJDKEH OBITh OPHEHTUPOBAH HA IMPUOPUTETHOE pelIeHHe 00pa30BaTENIbHBIX,
BOCIIUTATEIbHBIX M DPAa3BHBAIOIIMX 3a/a4, CBS3aHHBIX C NpodopueHTanuerd oOydyarommxcs Hu
CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOM 00JIacTH Hay4yHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEJIULIMHOM, IKOJIOTUEM, IICUXOJIOTUEN, CIIOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydeOHOMy mpenmery "buosnorusa" mga€r mpencTaBlieHHE O eI M 3ajavax
u3ydeHus ydyeOHoro mpeamera «buonorus» Ha yriiyOJ€HHOM ypOBHE, ONpEENseT 0053aTelbHOe
(MHBapuaHTHOE) TMpPEeIMETHOE COAEpXKaHHe, €ro CTPYKTYpHUpOBAaHUE MO pa3ieiaM U Temawm,
pacnpenenenre no Kiaccam, peKOMEHYeT MOCIe10BaTeIbHOCTh U3YUeHHsI yueOHOro MaTepuaia ¢
y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKH y4eOHOIr0 Mpolecca, BO3PACTHBIX
ocobeHHocTel oOyyaromuxcs. B mporpamme o 61M0a0ruy peanu3oBaH MPUHIUI IPEEMCTBEHHOCTH
C H3yyeHHUEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus, Onarojaps dYemy
IIPOCMATPUBAETCS HAIPABJIEHHOCTh HA IOCIEAYIOIIEee pPa3BUTUE OMOJOIMYECKUX 3HAHMMH,
OpUEHTUPOBAHHBIX Ha (HOpPMHpPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, SKOJIOTHUYECKOTO
MBILLUIEHUS], IPEJCTaBICHUN O 310pOBOM 00pa3e KU3HU, Ha BOCIIUTAHUE OEPEKHOIO OTHOILLIEHUS K
OKpYyXarolle MNpupoAHoi cperne. B mporpamMme mo OMONOrMM TakKe MOKa3aHbl BO3MOXKHOCTH
yuebHoro mnpeamera «buonorus» B peanuzanuu TtpedoBanuii ®I'OC COO k miIaHUpPyEeMbIM
JUYHOCTHBIM, METaNpeJAMETHBIM M MPEeIMETHBIM pe3ylbTaTaM oOydeHuss U B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIbHON JEATEIBHOCTH OOYyYaIOLIUMXCSl 110 OCBOEHUIO
coJiepKaHusl OMOJIOTHYECKOro 00pa30BaHMsI Ha YPOBHE CpPEIHEro 0011ero oopa3zoBaHusl.

VY4eOHnblii npenmer «buonorus» Ha ypoBHE CpeqHEero oomero oOpa3oBaHMs 3aBeplIacT
O6uonornyeckoe oOpazoBaHME B IIKOJE M OPHEHTUPOBAH Ha pPACIIMpEHHE M YIiIyOJieHHe 3HaHUM
00y4aromuxcs 0 JKUBOM MPUPOJE, OCHOBAX MOJIEKYISIPHON M KJIETOYHOM OMOJIOrHH, SMOPUOSIOTUI
U OMOJIOTHH Pa3BUTHSL, TEHETUKH, CENIEKIIUN, OMOTEXHOJIOTHH, YBOJIIOIIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenue ydyeOHoro mpenmera «buosorus» Ha yriayOJI€HHOM YPOBHE OPHEHTHPOBAHO Ha
HOJrOTOBKY O0YYaIOUMXCs K MOCIEAYIOUIEMY MOTY4eHHUI0 OMOIOTHYECKOro 00pa3oBaHMs B By3ax
W OpraHu3anusx cpeaHero mpodeccuoHabHOTO oOpa3zoBanus. (OCHOBY €ro COJAEpKaHUS
COCTaBJIIET CHCT€Ma OMOJIOTMYECKMX 3HAHHWM, MONYyYEHHbIX IPH M3YYEHUH OOYyYaroIIUMUCS
COOTBETCTBYIOILIUX CHCTEMAaTHUYECKUX pa3/ielloB OMOJOIMM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanus, B 10-11 kiaccax 3TH 3HAHHUS MOJIy4yarOT pa3BUTHE. Tak, pacIIMPEeHbl U yriIyOJIeHbI
OMOJIOTMYECKHUE 3HAHUSI O PACTEHUSX, )KUBOTHBIX, IprbOax, OaKTepHusiX, Opranu3Me 4esoBeka, 00X
3aKOHOMEPHOCTSIX JKU3HH, JONOJHHUTEIBHO BKIIIOYEHBI OMOJIOTMYECKHE CBEJIEHUS MPHUKIATHOIO U
MOMCKOBOI'O XapakTepa, KOTOpble MOXXHO HCIOJb30BaTh KaK OPHEHTUPBI AJI MOCIEAYIOLIETO
BbIOOpa npodeccruu. BozmorxkHa Takke HHTErpanus OMOJOTMYECKUX 3HAHUHM C COOTBETCTBYIOIIUMHU
3HAHUSAMHU, T[OJIYyYUEHHBIMH OOyYarolmMMHCS TpU U3Y4YeHUU (U3HKH, XHUMHUH, Teorpadpuu u
MaTEeMaTHKH.

CtpykTypa mnporpaMmbl 10 yueOHOMYy mnpeamery "buomorums" oTpakaer CHCTEMHO-
YPOBHEBBIII M HBOJIOIMOHHBIA MOAXOAbI K H3ydeHHIo Ouonoruu. CoriacHO MM, H3Y4YarOTCs
CBOICTBa M 3aKOHOMEPHOCTH, XapaKTEpHBIE AJS KUBBIX CHUCTEM DPA3HOTO YPOBHS OpraHU3alllH,
HBOJIIOIIMM OPTaHUYECKOr0 MUpPa Ha 3emJjie, COXpaHeHHUs OMOJIOTHYECKOTO pa3HOOoOpa3us IIaHETHI.
Tak, B 10 xmacce M3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJOTHH, 3MOPHOJIOTHH U
OMOJNIOTUN Pa3BUTHS, TCHETUKU U CEJNEKIHMH, OMOTEeXHOJOIMM M CHHTETHMYECKOW OHOJIOTHH,
aKTYaJIM3UPYIOTCS 3HAaHMWSI OOYYAalOMUXCsA TO0 OOTAaHHWKE, 300J0THH, AHATOMHH, (U3HOJIOTHH



yenoBeka. B 11 kmacce M3ydaroTcsl 3BOJIOIMOHHOE YYE€HHE, OCHOBBI JKOJIOTMM W YYEHUE O

ounocdepe.

VYuebnwiii npenmer «buonorums» mpu3BaH 00ECNEUUTh OCBOCHHE OOYYAIOIIMMUCS
OMOJOrMYECKUX TEOPUI 1 3aKOHOB, UJIEH, IPUHLIUIIOB U MPABUJI, JIEXKAIUX B OCHOBE COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, 3HAHUH O CTPOEHUM, MHOrooOpasuum M OCOOEHHOCTSX
KJIETKH, OpraHu3Ma, IMOMyJISUH, OWOLeH03a, SKOCHUCTEMBbI, O BBIJAIOIIUXCS HAYYHBIX
JOCTH)KEHUSIX, COBPEMEHHBIX MCCIIEI0OBAHUAX B OMOJIOTUH, IIPUKJIAHBIX aCIEKTaX OMOJIOTHYECKUX
3Hanuil. Jlig pa3BUTHA W TOAJAEp)KaHHs MHTepeca OOydaroumuxcss K OHMOJIOTMM Hapsay co
3HAYUTENIBHBIM O00BEMOM TEOPETHUYECKOro Marepuajna B COJAEPXKAHUM MPOrpaMMbl 110 OHOJIOTUU
IPEIYCMOTPEHO 3HAKOMCTBO C HMCTOpUEH CTAaHOBJIEHMS M pPa3BUTUS TOW WIM HHOW oOnactu
OWoNornu, BKJIAJOM OTEYECTBEHHBIX M 3apyOCKHBIX YYEHBIX B pEUICHHE BAaXHEUIIMX
OMOJIOTNYECKUX U HKOJIOTHUECKUX ITPOOIIEM.

Llens u3ydeHus yueOHoro mnpeamera «buojorus» Ha yriayOIEHHOM YpOBHE — OBIIAQJCHUE
00y4aroIMUMUCS 3HaHUSMU O CTPYKTYPHO-()YHKIIMOHAJILHOW OpraHU3alliy KHUBBIX CHCTEM Pa3HOI'0
panra W npuoOpeTeHHWEe YMEHUH HCIOJIb30BaTh STH 3HAHUSA B (OPMHPOBAHMM HMHTEpeca K
onpenenéHHOW 001acTu NpOo(EecCUOHAIBHONW NESATEIbHOCTH, CBS3aHHOM C Ouosorumei, umm K
BBIOOPY y4eOHOTO 3aBEeCHHS IS TPOJIOIDKEHHUS OHOIOTHIECKOTO 00pa30BaHMU.

JocTiwkenne nenu usydeHus ydeOHoro mpeamera «buonorusi» Ha yriayOJE€HHOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

- OCBOEHHME OOYYAIOLIMMMCSA CHUCTEMbl OMOJIOTMYECKMX 3HaHUI: 00 OCHOBHBIX OMOJIOTMYECKUX
TEOPHSIX, KOHIICTIIHUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M TpaBHJIAX, COCTABIISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAY4YHYIO0 KapTHMHY MHpa; O CTPOEHHMH, MHOroobpasuu U
OCOOEHHOCTSIX OMOJIOTMYECKUX CHCTEM (KJIETKA, OpPraHu3M, MONYJsAlus, BUJ, OHOT€OlEHO3,
6uocdepa); 0 BHLAAIOLIMXCSA OTKPBITUSAX U COBPEMEHHBIX UCCIIEI0BAaHUSIX B OMOJIOTHH;

- O3HaKOMJIEHHE OOYy4arolllMXCsl ¢ METOJaMHU MO3HAHUS KMBOW MPUPOJBI: MCCIEA0BATEIbCKUMU
METOAaMU OMOJIOTMYECKUX HayK (MOJEKYJSIpPHOW M KJIETOYHOM OHOJO0ruu, 3MOpPHOJIOTUU U
OMOJIOTUN Pa3BUTHSA, TCHETUKU W CEIIEKIUH, OMOTEXHOJOTWM W CHUHTETHYECKOH Omoyoruw,
[AJICOHTOJIOTUH, HKOJOTMM); METOJAaMH CaMOCTOSITEIbHOIO IPOBEACHHUS OHOJIOTHYECKUX
WCCJICIOBAaHUI B Jlabopatopuu W B Tmpupone (HaOMOJCHHE, W3MEPEHHE, SKCICPHUMEHT,
MOJIEIUPOBAHHKE);

- OBJIQJICHWE OOYYArOIIMMUCS YMEHHSIMH: CaMOCTOATENBHO HAaXOIUTh, AHAIU3UPOBATh W
UCIOJIb30BaTh OMOJIOIMYECKYI0 MH(OPMAIUIO; MOJIb30BaThCsI OMOJIOTMYECKON TepMUHOIOTHEN
U CHMBOJIMKOH; YCTaHaBIMBAaTh CBS3b MEXKAY pa3BUTHEM OHOJIOTMH U  COIHMAJIBHO-
HSKOHOMHUYECKUMH U HKOJIOTHYECKUMH MpoOIeMaMH UeIOBEUECTBa; OLEHMBATH MOCIEICTBHS
CBOEHM JEATEIbHOCTH 10 OTHOUIEHHIO K OKpY)Kalolled MNPUPOAHON cpele, COOCTBEHHOMY
3I0pOBBI0 M 3/I0POBBIO  OKPYXKAIOIIMX JIIOJeH; OOOCHOBBIBATH UM  COOJIIOJATh  MeEpbI
npouIakTUKU MHGEKIUOHHBIX 3a00JI€BaHMi, MTpaBuia IOBEIEHUSI B IPUPOJIE U OOecreueHus
0€30MaCHOCTH COOCTBEHHOMN KH3HEJEATENbHOCTH B UPE3BbIUANHBIX CUTYalUsX MPUPOJHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAYYHBIE OTKPBITHS B 001acTH
OMOJIOTHH;

- pa3BUTHE y OOYYaIONIMXCS HMHTEUIEKTYalbHBIX M TBOPUYECKUX CHOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIAAIOLIUMHCA OTKPBITUSIMH U COBPEMEHHBIMHU MCCIIEJOBAHUSAMHU B OHOJIOTHH,
pelaeMbMi €10 MpoOjaeMaMH, METOJ0JIOTHed OMOJIOTMYECKOTO0 HCCIEI0BaHus, MPOBEICHUS
HKCIEPUMEHTAIBHBIX HCCIIEIOBAaHUM, pelIeHHuss OWOJOTHYECKUX 3a7ad, MOJETUPOBAHMS
O1OJ0rn4YecKrX 00BEKTOB U MPOLIECCOB;

- BOCIHTaHHE Yy OOY4YalOUIMXCS LIEHHOCTHOIO OTHOIIEHHUS K JKMBOM NpUpoAe B LEIOM M K
OTHEeNbHBIM €€ OOBEeKTaM U SBJICHHAM; (HOPMUPOBAHHE DSKOJOTHYECKOH, Te€HETHYECKOMH
IPaMOTHOCTH, OOIIel KyJNbTyphl MOBEJCHHUS B MPHUPOJE; MHTETPALlMM €CTECTBEHHO-HAYUHBIX
3HAHUM;

- mpuobOpereHue OOYYAIOIUMHCS KOMIIETEHTHOCTH B PALMOHAIBHOM IPHPOJIONOIB30BAHIH
(cobmosieHue TpaBWi MOBEACHUS B NPUPOJIE, OXpPaHbl BUJOB, HSKOCHCTEM, Ouochepsl),
COXpaHEHHH COOCTBEHHOTO 3/0POBbS M 3J0POBbS OKPYXKAIOIIUX JIIOJeH (COOMI0eHUs Mep
npoQUIaKTUKK  3a0oyieBaHMi, oOecrieueHne  OE30MAaCHOCTH  JKU3HENEATEIbHOCTH B



Ype3BhIYAITHBIX CUTYAIUSIX MPUPOJAHOTIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIOJIb30BAHUS
OMOJOTUYECKIX 3HAHUN M YMEHUI B TOBCETHEBHOM KU3HU;

- CO3[JaHME YCIOBUM JUIsI OCO3HAHHOTO BbIOOpa  OOyYarOIIMMHCS — WHAUBUAYAIbHON
00pa3oBaTeNbHONW TPAEKTOPUH, CHOCOOCTBYIOLIEH MOCIEeRyImEeMy MpodhecCHOHATEHOMY
CaMOONPE/ICIICHUIO, B COOTBETCTBUU C WHJMBUIYaJbHBIMA HHTEpPECaMHU U TOTPEOHOCTIMHU
peruoHa.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX HA H3Yy4YeHHE OMOJOTMH Ha YIUIyOJIEHHOM YpOBHE
cpenHero obmiero oopasoBanus, cocraiseT 204 gaca: B 10 kiacce — 102 vaca (3 gaca B Hefen), B
11 kmacce — 102 yaca (3 yaca B HECIIO).

O160p Oopranu3zaMoOHHBIX (GOPM, METOJIOB U CPEACTB 00yUYEeHHsI OUOIOrMH OCYLIECTBIISAETCS C
yu€TOM CHenu(PUKA €ro COACpPX,aHWS W HAMpPaBICHHOCTH HA TMPOJOJDKEHUE OMOJIOTHYECKOTO
00pa3oBaHus B OPraHU3ALUIX CPETHETO MPOGECCHOHATBHOIO U BBICIIET0 00pa30BaHMUs.

OO0s3aTeNbHBIM YCIIOBUEM TMPU OOYYCHHHM OWOJIOTMM Ha YIIyOJIEHHOM YpPOBHE SIBIISECTCS
IpOBeJICHHE JIaOOPATOPHBIX U MpakTHUecKux padoT. Takke yyactue 00y4aromuXcsi B BHITOJTHEHUN
MPOEKTHBIX U y4eOHO-UCCIICOBATEILCKUX PA0OT, TEMAaTHKa KOTOPBIX OMPEACTSETCS yYUTeleM Ha
OCHOBE MMEIOLIUXCS MaTEPUAIBHO-TEXHUUECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBUM.

COIJEPKAHUE OBYYEHUS
10 KITIACC

Copeprkanue MporpaMMBbl, BBIJICTIEHHOE KYPCU80M, HE BXOJIUT B MPOBEPKY TOCYAAPCTBEHHOMN
urorosou arrectaruu (I'MA).

Tema 1. Buosorusi kKak Hayka

CoBpemeHnHast OMoJOrusi — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BUTHS OHUOJIOTHH.
buonornueckne Hayku W Hu3y4aemble UMU TpoOsiembl. DyHIaMEHTAJbHBIC, TMPUKIAIHBIE H
MOMCKOBBIC HAYYHbBIE UCCIIEOBAHUS B OMOJIOTHH.

3HaveHre OMOJIOruK B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUPA.
[Ipodeccun, cpszannpie ¢ Ouonorueil. 3HaueHHE OUONOTHMM B MPAKTUYECKOW AESITeIbHOCTU
YEJIOBEKA: MEJIUIIMHE, CEJTbCKOM XO0351CTBE, TPOMBILIEHHOCTH, OXPaHE MIPUPOJbL.

JdeMoHcTpannun

[Toptpetsr: Apucrotens, Teodpacr, K. Jlunneit, XK.b. Jlamapk, Y. Jlapeun, Y. 'apseii, I'.
Mennens, B.U. Bepuaackuii, U.I1. TlaBnos, N.U. Meunukos, H.. BaBunos, H.B. Tumocdees-
Pecosckuii, [Ix. Yorcon, @. Kpuk, /[.K. benses.

Tabmuiel U cxeMbl: «CBsi3b OMONOTHH C APYTUMU Haykammy», «CucremMa OHMOIOTHMYECKUX
HAYK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

KuBeie cuctembl Kak mpeaMer u3ydeHus: Omosioruu. CBOWMCTBA KUBBIX CHCTEM: €IWHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEIIOCTHOCTb, CIOXKHOCTh U YIOPSIAOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTraHU3alrs, CaMOBOCIIPOU3BEIACHUE, PA3APAKUMOCTb, U3MEHYMBOCTh, POCT U
pa3BUTHE.

YpOBHM  OpraHu3alMy  KUBBIX CHUCTEM: MOJEKYJSAPHBIA, KJIETOYHBIM, TKaHEBBI,
OpraHU3MEHHBIN, MOMYISAIIMOHHO-BUI0BOM, YKOCUCTEMHBINH (OMOTeOIeHOTHYECKH i), OnochepHBIii.
[Iporeccrl, mpoucxoasmue B KUBbIX cucteMax. OCHOBHBIE MpU3HAKK KUBOTO. JKU3HB Kak Gopma
cyliecTBoBaHUs MaTepuu. Hayku, n3ydaronire >KUBble CUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3allH.

N3yuenne >xuBBIX cucTeM. Metoasl Oumosormueckoi Hayku. HaOmrogenwe, u3MepeHwe,
AKCIIEPUMEHT, CUCTEMAaTU3alMsl, MeTaaHanu3. [loHsTue o 3aBUCHUMON M HE3aBUCHMOM MEPEMEHHOM.
IInanupoBanue skcnepumenTta. IlocranoBka u mposepka rumnore3. Hynesas runoresa. [lonstne
BBIOOpDKH M €€ JOCTOBEpHOCTh. Pa3dpoc B Oumomormyeckux MaHHBIX. OIllEHKa TOCTOBEPHOCTH
MOJTYYECHHBIX PEe3yabTaToB. [IpUUMHBI HMCKaXEHUA pe3yJbTaToB JKcnepuMmeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuie! 1 cxembl: «OCHOBHBIC TIPU3HAKY KU3HNY, «bronorndeckue cuctembl», «CBONCTBa
KUBOM MaTepum», «YpOBHU OpraHH3alud >KUBOWH MPHUPOAbD», «CTpoeHHe MKUBOTHON KIIETKN»,
«Tkann KUBOTHBIX», «CHCTEMBI OpPraHOB YEIOBEYECKOro OpranusMayn, «buoreomneHos,
«buocdepay, «MeTobl U3YISHUS KUBOIH TPUPOIBI».



OGopynoBanue: Jad0OpaTOpHOE OO0OpYAOBAaHHE ISl TPOBEACHUS HAOIOIECHUN, M3MEPCHUH,
IKCIIEPUMEHTOB.

IIpakTnueckass padora «lVcrnosb30BaHUE pA3TUYHBIX METOJIOB MPU H3YYEHUHU KUBBIX
CUCTEM.

Tema 3. buonorus Kjierku

Knerka — cTpykTypHO-(yHKIHMOHAIbHAs €IUHULA >KUBOTO. VICTOpPHUS OTKPBITUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. IlIneitnen, P. Bupxon).
OCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metoabl MOJIEKYISPHOM M KJIETOYHOM OMOJOrMM: MHMKPOCKONHUSA, Xpomarorpadus,
anekTpodope3,  METOA  MEUEHbIX  aToOMOB,  Ju(depeHIuanbHoe  LEeHTpUdyrupoBaHue,
KyJbTUBUPOBAHHUE KIETOK. M3yuenue @OUKCUPOBAHHBIX KIemOK. IIEKTPOHHAS MHUKPOCKOIIHS.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoHCTpanuu

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIH MHKpockom», «Mcropus
pa3BUTHSA METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpOIIpEnapaThl PpPacTUTENIbHBIX, >KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «VI3yueHne MeETONOB KJIIETOYHOW Owuosoruu (Xxpomarorpadus,
anexkTpodopes, nudpdepenunansHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XMMHYECKUH COCTaB KIETKA. Makpo-, MUKPO- U yIbTPaMUKPO3JIEMEHTBI. Bosa u e€ poisb Kak
pacTBOpUTEIIS, peareHTa, y4acTue B CTPYKTYPUPOBAaHUU KJIETKH, TEILIOPEryssiiuu. MuHepaibHble
BEIIIECTBA KJIETKHU, UX OMojoruyeckas poib. Posib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuyeckue BeuiecTBa KJIeTKU. buonoruueckue nonumepsl. benku. AMHHOKHCIOTHBIN
coctaB 6enkoB. CTpyKTypsl 0esIKOBOM Monekyinbl. IlepBuuHas cTpykrypa Oenka, nenTHHas CBS3b.
BropuuHnasi, TpeTuuHas, dYeTBEpTUYHAs CTPYKTypbl. JleHatypamus. CBoiicTBa  O€lKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKoB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, Jucaxapuibl, oJIdrocaxapuabl U noiaucaxapuapl. OOmuil miax
CTpOEHUs M (PU3MKO-XMMHUYECKUE CBOMCTBA yIiieBoA0OB. bronornyeckue GpyHKIMM yrieBoa0B.

Jlunmer. lMunpodunbHo-rUAPOPOOHEIE CBOMCTBA. Knaccugukanus JIMIIUJOB.
Tpurnunepunasl, Gochoaunuasl, BOCKH, crepouabl. buonorunueckue ¢yHkumuu aunuaos. OOmue
CBOMicTBa OMOJOrMYecKMX MeMOpaH — TEKydecTb, CIIOCOOHOCTb K  CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbsie kucnorsl. JJHK u PHK. Ctpoenue HyknenHOBbIX KHCIOT. HyxneoTuasl.
[Tpuniun xommiementapHoctd. IIpaBuio Yapradda. Crpykrypa JAHK — nBoitnas cnupais.
Mectonaxoxaenue u 6nonorunueckue Gpynkuuu JJHK. Bunsr PHK. ®ynkunu PHK B knetke.

Crpoenne monexkynsl AT®. Makpospruueckue cBsizu B moiaekyine AT®. buomornueckue
¢byakuun  AT®. BoccraHoBieHHBIE TEPEHOCUYMKH, WX (QYHKIMA B  KIETKe. /[pyeue
nykneozuompugocgamor (HT®). Cexsenuponanue JHK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMEoMUKU.

CrpykTypHast Ouonorus: OMOXMMHYECKHE M OMOPU3MYECKHE HCCIEeNIOBaHMUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYphl OnoMoneKkyil. Modenuposanue cmpykmypol u Qyukyuti OUOMonexy
u ux komniekcos. KomnvromepHulii Ousatin u opeaHuyeckuti Cunme3s OUOMOIEKYN U UX HENPUPOOHBIX
aHano2o08e.

JleMoHCTpanuu

IToptpetsr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, @. Caurep, C.
IIpy3unep.

Huarpammbl:  «Pacnpenenenne  XUMHYECKMX  JJEMEHTOB B HEXKHBOM  MPUPOAEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmunper u cxembl: «llepuonnueckass Tabnuia XUMHYECKHX dJeMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «BemecTBa B cocraBe oOpraHuzMoB», «CTpoeHHE MOJEKyIbl Oenkay,



«CTpyKTyphl O€ITKOBOM MOJIEKYJbI», «CTpPOCHHE MOJCKYJ YriaeBoAoB», «CTpPOCHHE MOJCKYI
IMnunoBy», «HykienHoBble KUCIOTHIY, «CTpoeHHe MOJIEKYIbl ATO».

OOGopynoBaHue: XUMHUYECKas TTOCYy/1a U 000PyI0BaHHE.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlaGopatopnas padora «lccienoBaHue HYKJIEMHOBBIX KHCIOT, BBIAEIEHHBIX U3 KIIETOK
pa3IMYHbIX OPraHU3MOBY.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KIETOK: JyKapuoTHUYecKass W mpokapuotudeckas. CTpyKTypHO-(pYHKIIMOHAIbHBIE
00pa30BaHUs KJIETKH.

Crtpoenue npokapuoTuyeckoi kietku. Kierounas crenka Oakrepuil u apxei. OcoOeHHOCTH
CTPOCHUS TeTepPOTPOPHOI M aBTOTPOPHOI MPOKAPUOTUUECKUX KIETOK. MECTO U poJib IPOKAPHOT B
OHoOLIEHO3aX.

Crpoenrie u (yHKIMOHMPOBAHUE SYKAPHOTHUECKOW KieTku. [lmasmarmyeckas memOpaHa
(mnasmanemma). CrpykTypa Iia3mMatuyeckod MemOpanbl. TpaHcopT — BellecTB — uepes
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIA (auddysus, obneruénnas muddysus), aKTUBHBIN
(MepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcropt). [lomynmpoHuiaemocte mMeMOpanbl. Pabora
HaTpUN-KaJIMEBOro Hacoca. DHJOLUTO3: MUHOLUUTO3, Garonuros. Jk3ouuto3. Kierounas creHka.
CrpykTypa 1 GyHKIMHU KIETOUHOW CTEHKH pacTeHHH, rpuOoB.

Huronmnazma. I{utozonb. [urockener. JIBmwkeHue muToriazmMbl. OpraHoujpl  KIETKH.
OnHomeMOpaHHbIE OpraHoOMbl KJIETKU: sHaoruiazMatuueckas cetb (OIIC), ammapat I'onbmxw,
JU30COMBI, UX CTpO€HHE W (QYHKUMH. B3auMOCBsA3b OJAHOMEMOpPAHHBIX OPTraHOMJIOB KIJIETKH.
CtpoeHue TpaHyISIPHOTO peTuKyiyma. Mexanusm Hanpagnenus 6Genxoe 6 OIIIC. Cunres
pactBopuMbIXx ~ OenkoB.  CuHTE3  KIETOYHBIX ~ MeMOpaH. [mamkuii  (arpaHyIisipHBIN)
sHAoMIa3MaTHueckuil petukynym. CekperopHas (yHkuus anmapara [onbmxu. Moougurkayus
benxos 6 annapame I'onvoxcu. Copmuposxa benrxos ¢ annapame I 01v0xcu. TpaHCTIOPT BEIIECTB B
kieTke. Bakyonu pactutenbHbix kieTok. Kierounslit cok. Typrop.

[TosryaBTOHOMHBIE ~ OpraHOWJbBl  KJIETKM: MMTOXOHAPUM, IUIacTUAbl. [Ipoucxoorcoenue
mumoxonopuui u niacmuo. Cumbuoeenes (K.C. Mepexckosckui, JI. Mapeynuc). CtpoeHue u
(GYyHKIIMM MUTOXOHApPUN M 1acTul. llepBuuHble, BTOPUYHBIE U CJIOKHBIE IIJIACTH]IBI
(OTOCHHTE3UPYIOIUX FYKApUOT. XIIOPOILIACThI, XPOMOIIIACTHI, JIEHKOIIACTHI BHICIIUX PACTEHUI.

HememOpannbie opranouasl kiaeTku CTpoeHHEe UM (QYHKIMM HEMEMOpaHHBIX OPraHOMJIOB
KIeTku. Pubocomsbl.  Ilpomesxcymounvie — gpunamenmuvl.  MUKpOOUIAMEHTBI.  AKmunosbie
Muxkpogunramenmol. MpbllIeUHble KIETKU. AKMUHOGble KOMNOHEHMbl HEeMblUIeYHbIX KIemOK.
Mukpotpybouku. Knerounsiit nentp. CTpoeHue U JBHXKEHHE HKIYTUKOB U  pPECHHYEK.
MukpotpyOouku 1uToruiasmel. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. ObGonouka sapa, XpOMATHH, KapHOIUIa3Ma, SAPBIMKH, UX CTPOCHHE U (YHKIIHH.
Snepusblil 6enkoBelid MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEP(A3HOM siipe.
dvxpomamun u 2emepoxpomamun. beaku XpoMaTuHa — TUCTOHBL. Junamuka s0epHoti 06010YKU &
mumo3se. HoepHuvlii mpancnopm.

Knerounsie BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK SyKapUOT (pacTUTEIbHOM,
KUBOTHOMU, TpUOHON).

JleMoOHCTpaLun

IToptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmune! u cxembl: «CTpoeHHE SYKapUOTHUECKON KIETKN», «CTpOeHHe KUBOTHON KIETKH,
«CTpoeHHe pacTUTENbHOM  KIETKW», «CTpoeHHEe MHUTOXOHIApUM», <«npo», «CtpoeHue
MPOKAPUOTUYECKOMN KIETKM.

Ob6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIIPENapaThl PaCTUTEIbHBIX, )KUBOTHBIX KIIETOK,
MUKpoOIpenaparbl 0aKTepHaTbHbIX KJIETOK.

JlabopaTopnasi padora «l3ydueHne cCTpoeHUs KIETOK pa3INYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOpPAHBI».

JlabopaTopnass padora «lccrenoBanue 1uasmMonusa M JEIUIA3MOJIM3a B PACTUTEIBHBIX
KJIETKax.



IIpakTuyeckas padora «/3yueHue NBUKEHUS HUTOIIA3MbI B PACTUTENBHBIX KJIETKAX).

Tema 6. O0MeH BeliecTB U NpeBpallieHHe JHEPTHH B KJIeTKe

AccuMWISIIUS M AUCCUMUJISIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEHa BelEecTB:
aBTOTPOGHBINA U TeTepoTpodHbI. YdacTue Kuciopojga B 0OMEHHBIX MpoLEccax. DHEPreTuIecKoe
obecrieuenue kieTku: npespaimenue AT® B oOMeHHBIX mporeccax. DepMeHTaTUBHBIA XapaKTep
peakiuii KIeTo4Horo metrabonmsma. OEepMEHTHI, UX CTPOCHUE, CBOMCTBA M MEXAaHU3M JICUCTBHSL.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPTaHUYECKUX KaTallM3aTOpOB. belku-akTUBaTOphl U
OCIKH-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PePMEHTATUBHBIX PEAKIIMN OT Pa3IMYHbIX (PaKTOPOB.

[lepBrUuHBIl CHHTE3 OpPraHMYECKUX BEIIECTB B KieTke. DorocuHTe3. AHOKCuceHHblU U
oKcueenHvlll  pomocunmes y baxkmeputi. Ceemocobuparowue nucMeHmMvl U NUSMEHMbl
peakyuonno2o yenmpa. Ponb XjoporuactoB B mporecce ¢orocuHre3a. CBETOBas M TEMHOBAS
dazel. @omoowvixanue, Cs., Cso u CAM-munwvi gpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Bnusiaue pa3nuuHbIx (akTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3A.

XeMmocuHTte3. PaznooOpas3ue opraHn3MOB-XE€MOCHHTETHKOB: HUTpUULIMpYIOIIUE OaKkTepuu,
xene300aKkTepuu, cepodaKTepru, BOJIOPOIHbIE OakTepun. 3HaUeHNEe XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Buabl Opoxkenus. IIponykTel OpoXKeHHS W HUX HCHOJIb30BaHUE
YeNOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHl OWOTEXHOJIOTMM W BO30OYAUTEIN
Oone3Hei.

AdpoOHBIC OpraHW3Mbl. JTamnbl JHEPreTHUECKOro oOmeHa. [loAroToBHUTENBHBIA 3Tl
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

buonornueckoe OkKHCIIEHHE, WM KJIETOYHOE JAbixaHue. Ponb MUTOXOHApHII B mporeccax
Oouonoruueckoro okucieHus. [uxmuueckue peakuuu. OxucnurenbHoe QochopunupoBanue.
Ouepeusi memopannozo epaouenma npomoros. Cunmes AT®: paboma npomonnoi AT@-cunmasvl.
[IpeumymiectBa a’spoOHOro myTd oOMeHa BelIeCTB IHiepes aHa’poOHbIM. I HEKTUBHOCTH
HHEPTeTUIECKOro OOMeHa.

JdeMoHCcTpannmn

[Toprpersr: [Ix. Ilpuctiu, K.A. Tumupsaszes, C.H. Bunorpanckuii, B.A. Durensrapar, I1.
Mutuenn, I'.A. 3aBap3uH.

Tabmuer u cxembl: «DoTocuHTE3», «IDHEpreTHdeckuii oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue GepMeHTa», «XEeMOCUHTEY.

OOGopynoBaHUE: CBETOBOW MHKPOCKOM, 00OPYJOBaHUE ISl MPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOMPENapaToB.

JlabopaTopnas padora «lI3yueHne karaqauTHUECKONH aKTUBHOCTH (PEPMEHTOB (Ha IpHUMEpe
aMUJIa3bl WK KaTalasbl)y.

Jladoparopnasi padora «3ydeHune pepMEeHTATUBHOTO pacIIEIUICHUS MEPOKCHIa BOJOPOa B
pPACTUTEIBHBIX M JKUBOTHBIX KIIETKAX).

JlabopaTopnas padora «CpaBHeHHE TTPOIIECCOB (DOTOCHHTE3Aa U XEMOCHHTE3a.

JlabopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacinencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peakuuu marpuyHoro cunrtesa. [IpUHIMN KOMIUIEMEHTAPHOCTH B PEAKIMSIX MAaTPUYHOTO
cuHTe3a. Peanmzanus HacnenctBeHHoW wuHMopmaruu. [‘eHeTMYecKMid KO, €ro CBOMCTBA.
Tpanckpuniuss — maTpuudblii cuHTe3 PHK. [IpuHIMOBI TpaHCKPUNIUU: KOMILIEMEHTapHOCTD,
AHTUNAPAJUICTBHOCTh, ACUMMETPUYHOCTh. Co3zpesanue mampuunvix PHK 6 asykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ »stanbl. Yuactue tpancrnopTHeix PHK B OmocunTe3e Oenka. YcmoBus
ouocunTe3a 6enka. Kogupoanrne aMuHOKUCIOT. Posibk pubocom B 6GuocuHTe3e Oenka.

Coepemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuzalus TeHOMa Yy MNPOKapHOT U
DYKapuoOT. Perynsuusi akTUBHOCTH T€HOB y mpokapuoT. ['umoresa onepona (®@. XKakoo, XK. Mano).
Monekynapuvle mexanuzmsl dIKcnpeccuu 2eHog y aykapuom. Pone xpomamuna 6 pecynayuu pabomol
2eno0g. Perymsius o0OMEHHBIX MPOIIeccoB B KieTke. KiieTouHblii romeocTas.

Bupycel — HeknerouHbsie (HOPMBI KU3HH W OOJIUTAaTHBIE Tapa3uThl. CTPOCHHE MPOCTHIX H
CJIO’KHBIX BUPYCOB, pETPOBUPYCOB, OakTepuodaros. Kusnennwiti yuxn JJHK-codeporcawux upycos,
PHK-cooeporcawux eupycos, bakmepuoghazos. Oopamuas mpanckpunyus, pesepmasa, uHmezpasd.



BupycHsbie 3a0oneBanus yenoBeka, )kuBoTHbIX, pactenuid. CITU]I, COVID-19, connansubie 1
MEIUIIUHCKUE TPOOIEMBI.

Buoungpopmamura: unmeepayusi u ananuz oonvuux maccusos («bigdatay) cmpyxmypruvix
buonocuueckux danHwvix. Hanomexnonoeuu 6 ouonoeuu u meouyure. Ilpoepammupyemvle Qynkyuu
benxos. Cnocodvl 0ocmasku 1eKapcma.

JleMoHCTpan U

[Toptpets: H.K. Konsuos, [I.1. UBanoBCKuiA.

Tabmuubl u cxembl: «buocunres 6enkay, «I'eneTrnueckuit koay, «Bupycen», «bakrepuodarm».

IIpakTnyeckas padora «Co3nanue MOJCIH BUPYCay.

Tema 8. /KM3HeHHBIH LUK KIETKH

Knerounsnii 1ukn, ero mnepuoabl W perymsmus. Wutepdaza m mMuto3. OcoOEHHOCTH
IpoLEeccoB, MpoTekammux B uHTepdase. [loaroroBka kietku k nenenuro. [IpecuHrernyeckuit
(IOCTMUTOTUYECKUI), CUHTETHUYECKUH M IOCTCUHTETUYECKUM (IIPEMUTOTHUYECKHUI) TEpUOJbI
uHTep(a3bl.

Marpuunsnii  cunre3 JHK -  permkanua.  Ipunouner  perumkanum — JTHK:
KOMIUIEMEHTApHOCTb,  IOJIYyKOHCEPBAaTUBHBIMA  CHHTE3,  AHTUIIAPAILIEIBHOCTb.  MexaHu3M
permukanuu JTHK. Xpomocomer. Ctpoenune xpomocoM. Temomepsl U TeioMepasa. XpOMOCOMHBIN
HAOOp KJIETKH — KapuoTHm. JIUTUIOMAHBIA M TaruIOWTHBIA HAOOPBI XPOMOCOM. ['OMOJOTHYHBIE
XpoMOcoMBl. [10110BBIE XPOMOCOMBI.

Henenne kinetkn — muto3. CTaiuu MUTO3a U MIPOUCXOASIINE B HUX MPOLIECChl. THITBI MUTO3a.
Kaprokunes n nutokuHes. bruosornueckoe 3Ha4eHUE MUTO3A.

Perymsmus mutotudeckoro nukia kietku. [Iporpammupyemas kiietouHasi TuOeib — aromnTos.

Knerounoe sapo, XxpomMocombl, (pyHKIIMOHANbHAsE T€HOMHKA. Mexanuzmvl npoaugpepayuu,
oughghepenyuposku, cmapenus u eubenu xiemox. «L{ugposas xkremka» — ouourHgopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHCcTpannmn

Tabmunel 1 cxembl: <«OKW3HEHHBIH WMWK KICTKH», «MuT03», «CTpOSHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKporpenapaThl: «MHUTO3 B KJIE€TKax Kopelika
JTyKay.

JlabopaTopnasi paGora «l3ydueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTax».

JlabopaTopnasi padora «HaOmioneHne MuTO3a B KIETKaXx KOHYMKa KOpelka Iyka (Ha
TOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pazHooOpazue OpraHU3MOB. OHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHMSI U JKU3HEIESATEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepum,
apxeH, OJHOKJIETOYHbIE T'PHOBI, OJHOKJIETOYHBIE BOJOPOCIH, Jpyrue MmpoTHcThl. KonoHuambHbIE
OpraHU3MBlI.

B3anmocBsA3p yacTe MHOTOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl M CHUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacteHuil. TUIBI pacTUTENBHBIX TKaHElH: 0Opa3oBaTeNbHasl, TOKPOBHAs, MPOBOIAIIA,
OCHOBHas1, MexaHnyeckasi. OCOOEHHOCTH CTPOEHHUsI, QYHKIIUN M pacHONIOKEHUsI TKaHEeH B OpraHax
pacTeHuN.

TkaHU KUBOTHBIX U 4esloBeKa. THUIBI KUBOTHBIX TKaHEH: snUTeIHaNbHasi, COCIUHUTENbHAS,
MbllIeyHast, HepBHasg. OCOOEHHOCTH CTpOeHMs, (DYHKIMH M pacloyIOKEHUs TKaHeW B OpraHax
’KMUBOTHBIX U YEJIOBEKa.

Opranbsl. BereratuBHble U reHEpaTHBHBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMBI OPraHOB
’KUBOTHBIX U 4yesoBeka. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Omnopa tena oprannsmoB. Kapkac pactenuil. CkeneTsl OQHOKJIETOUHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbIN 1 BHYTpeHHUI ckeneT. CTpOeHHEe U TUIbI COETUHEHHS KOCTEH.

JIBr>xeHne opraHu3MoB. J[BHKeHHE OJTHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE, KI'YTUKOBOE,
pecHuuyHOe. [IBMXKEHHEe MHOTOKJIETOYHBIX pPACTEHUH: TPONMU3MbI M HacTUU. JIBUKeHue



MHOTOKJIETOUYHBIX KUBOTHBIX M U€JOBEKa: MbllleuHas cuctema. Peduiekc. CkeneTHbIe MBI U UX
pabora.

IIntanue opranusmoB. llorjomieHne BOABI, YITIEKHCIOrO Ta3a U MHUHEPAIbHBIX BEIECTB
pacreHusMu. IluTaHue JKUBOTHBIX. BHYTPUIOIOCTHOE M BHYTPHUKJIETOYHOE IMILEBAPEHUE.
[lutaHne NO3BOHOYHBIX >XMBOTHBIX. OTHENbl MUILEBAPUTENBHOTO TpakTa. lluineBapuTenbHbIE
’kenesbl. [InmmeBapurenbHas cucTeMa 4elo0BeKa.

Hpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kxuBOTHBIX. uddy3us razor udepes
MOBEPXHOCTh KiIeTKH. KokHOoe nbixanue. [lpixarenbHasi MOBEpXHOCTh. JKabepHoe W NErovHoe
JpIXaHue. J[pIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA. DBOJIOLMOHHOE YCIOKHEHUE CTPOEHUS
JNErKUX T03BOHOYHBIX >KMBOTHBIX. J[pIXarenpHas cuctemMa uenoBeka. MexaHu3M BEHTHIALMU
NErKUX y NTUL U MJIIEKONUTAIOMUX. Perynsuus npixanus. [{pxarenbHbie 00BbEMBI.

TpaHcnopT BewwecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI paCTEHUU. TpaHCIIOPT BEILIECTB
y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHas cucTemMa O3BOHOYHBIX JKUBOTHBIX
u udenoseka. Cepaile, KpPOBEHOCHBIE COCYAbl U KpoBb. Kpyru kpoBooOpaieHusi. DBOIIOLUOHHBIE
YCIIO)KHEHHUSI CTPOEHUS KPOBEHOCHOW CUCTEMBI IIO3BOHOYHBIX JKMBOTHBIX. Pabora cepaua u eé
peryisuusi.

Beinenenne 'y opranusmoB. Beigenenne |y  pacteHuid.  BeineneHue 'y )KMBOTHBIX.
Coxkpatutensubie Bakyonu. Opransl BbyieneHus. OunbpTpanus, ceKpenusi 1 o0paTHOE BCachlBaHUE
KaK MeXaHU3Mbl pal0OThl OpraHoB BbiAeNeHUA. CBs3b TMOJOCTH Tela C KPOBEHOCHOU W
BBIJICIUTENILHOM cHUCTeMaMu. BbieneHue y MO3BOHOYHBIX MKUBOTHBIX M 4yenoBeka. [loukw.
Crpoenne u pyHKInoHUpOoBaHUE HeppoHa. OOpa3oBaHNE MOYHU y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aluTa y OJAHOKIETOYHBIX OpraHu3MoB. Cropbl OaKTepHil M IHCTHI
npocTedmux. 3ammMra 'y MHOTOKJIeTO4YHbIX pacteHuil. Kyrtukyna. CpencrtBa mnaccuBHOM U
XUMUYECKOH 3a1nuThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. IIOKpOBBI M X IPOU3BOAHBIE. 3allIUTa OpraHU3Ma OT
Oone3neit. IMMmyHHas cucreMa ueioBeka. KieTouHbli U TyMOpalibHbIE UMMYHUTET. BpoXKaEHHbBIN
U TpUOOPETEHHBIN CcrienU(pUIEeCKUi IMMYHHUTET. TeopHs KIOHATBHO-CEIEKTUBHOTO MMMYHHUTETA
(II. DOpmux, ®. M. bepuer, C. ToneraBa). BocmanutenbHble OTBEThl OpraHu3MoB. Poib
BPOKAEHHOIO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PazapaxkuMocTe M perynduuss y OpraHusmMoB. Pa3gpakumMocTb Yy  OJHOKJIETOYHBIX
opranu3moB. Takcuchel. PasgpakuMocTe M peryisiuus y pactreHuil. PocToBble BemiecTBa M MX
3HAYCHHUE.

Hepshas cuctema u peduiektopHas perynsuus y >kMBOTHBIX. HepBHast cuctema u €€ oTAebl.
OBOJIIOLMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI y )KMBOTHBIX. OTZ€BI TOJIOBHOTO MO3Tra
MMO3BOHOYHBIX KUBOTHBIX. Pednekc u pednexropras nyra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.

['yMopasibHast perynsiuust W SHJOKPUHHAs CHUCTEMa >KMBOTHBIX M uyenoBeka. JKene3bl
SHIAOKPUHHOM CHCTEMBI M HX TOPMOHBI. /[lelicTBMe TOpMOHOB. B3aMMOCBS3b HEpPBHOM H
SHJIOKpUHHOH cucteM. ['unoTtanamo-runodusapHas cucrema.

JleMoOHCTpaLun

IToprpert: WN.II. ITaBnos.

Tabmunpl u cxembl: «OIHOKIETOYHBIE BOJOPOCTN», «MHOTOKJIETOYHBIE BOJOPOCIN,
«bakrepun», «lIpocreiimmue», «Opranbl IBETKOBBIX pacTeHUil», «CUCTEMbI OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIx», «TkaHm pacteHui», «KopHeBbIE CHUCTEMBI»,
«Ctpoenmue credsi», «CTpoeHHe JINCTOBOU MIIACTHHKNY, « TKaHH KUBOTHBIX», «CKETET YeIoBeKay,
«[InmeBapurenbHas cucrema», «KpoBeHocHas cucremay, «/lpixarempHas cucrema», «HepBHas
cucreMa», «Koxa», «Mplmeunas cucreMa», «BwlnenutenbHas cucteMa», «OHJIOKPUHHAS
cucreMa», «CtpoeHue wMblIb», «MMmyHnTeT», «KumedyHononoctHsle», «(Cxema NUTaHUA
pacTteHni», «KpoBEHOCHBIE CHCTEMBI IT03BOHOUYHBIX KUBOTHBIX», «CTpoeHne ruape», «CTpoeHne
wiaHapuny, «BHyTpeHHee cTpoeHue OokaeBoro uepBs», «HepBHas cuctema pwiO», «HepBHas
cucreMa JsArymkn», «HepBHas cuctema npecmbikaromuxcs», «HepBraas cucrema ntuny, «HepBHas
cucTemMa MJeKonuTaromux», «HepBHas cucrema yenoBeka», «Peduaexcey.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIPENapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIIpenaparsl TKaHEW, PaKOBHHBI MOJIIIOCKOB, KOJUIEKIIMM HACEKOMBIX, MIJIOKOXXHX, >KUBBIC



9K3EMIUIAPhl KOMHATHBIX PacTeHUM, repOdapuu pacTeHUIl pa3HBIX OTAENOB, BIIAXHBIE MpernapaThl
JKUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJUICKIIMH OECIIO3BOHOUYHBIX JKUBOTHBIX, CKEIIET YEIIOBEKa,
o0opynoBaHue AJid TEMOHCTpAIMM MOYBEHHOTO W BO3IYIIHOTO MUTAHMS PACTEHHH, pacIlereHus
Kpaxmajia ¥ OeNKOB MO JeHCTBUEM (EepMEHTOB, 00OPYIOBaHUE AJI JEMOHCTPAIIMH OMBITOB IIO
U3MEPEHUIO JKU3HEHHOW €EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTelbHbIX JBHKECHUW, MOJIEIH
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre TKaHel pacTeHUN.

Jlaboparopnasi padora «/3yueHre TkaHel >KUBOTHBIX.

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOKeHMe M Pa3BUTHE OPraHNU3MOB

@opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrojioe (BKJIIOYasi BET€TaTUBHOE) U 1OJIOBOE. Busl
0ecro0ro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYJIALMS, (hparMeHTanus, KJIOHHPOBAHHUE.

[TonoBoe pazmuoxeHue. [losnoBeie kneTku, uiau ramersl. Melio3. Craguu meiiosa. [loBenenue
XpomocoM B Meito3e. Kpoccunrosep. buosorndyeckuii cMbICi Melio3a U MOJI0BOTO mpolecca. Meios
Y €ro MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pazButue. ['amerorenes y ;kuBoTHBIX. [TooBsie sxene3pl. OOpa3zoBaHue U
pa3BuTHE MOJIOBBIX KJIeTOK. CriepmaTorenes u oorene3. CTpOCHHE MOJIOBBIX KIIETOK.

OmnogoTBopeHre U 3MOpPHOHATIBHOE pPAa3BUTHE >KUBOTHBIX. CHOCOOBI OIIOJOTBOPEHHS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONOrUs — HayKa O Pa3BUTUU
opranusMoB. Mopgozcenes — 00Ha u3 2nagnvix npoobiem smopuonoeuu. Konyenyus mopgozenos u
mooenu mopgpozenesa. Ctaguu SMOpHUOTeHE3a KUBOTHBIX (Ha mpumepe Jarymku). JpoOnenue.
Tunsl apoOnenus. Jemepmunuposannoe u HedepMuHuposanroe opobnenue. bracmyna, munvi
onacmyn. OcoOeHHOCTU JPOOICHHS] MIIEKOMUTAIONUX. 3apOJbIIIEBbIE JIUCTKU (TACTPYJIALINS).
3akjaZKka OpraHoB W TKaHEH W3 3apOABIIIEBBIX JIMCTKOB. B3auMmHOe BiIMsSHHE YacTel
pa3BUBAIOILETOCs 3apoAbliia (AMOpHOHATbHAS WHAYKINSA). 3aKiIajKa IUIaHa CTPOSHUSI KUBOTHOTO
KaK pe3yjbTaT HEpapXHUECKUX B3aUMOJCUCTBUI reHOB. BimsHue Ha 3MOpHOHAIBHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pa3sutne xuBOTHBIX. [locTaMOproHanbHbIil nepuon. [IpsiMoe u HempsiMoe pa3BUTHE.
PazBute ¢ Meramopdo3oM y O€ClO3BOHOUHBIX U TIO3BOHOYHBIX >KUBOTHBIX. buonormueckoe
3HAYEHHE TMPSMOTO M HENPSIMOTO pPa3BUTHS, UX paACIHpOCTpaHEHHWE B MpHUpojJe. THUIBl pocTa
KUBOTHBIX. DaKTOPHI PETYISAIUU POCTAa KUBOTHBIX U yenoBeka. CTaguu MOCTIMOPHOHAIBHOTO
pa3BUTHS y KUBOTHBIX W 4enoBeka. [lepuoasl oHTOreHeza uenoBeka. CrapeHue M CMEpPTh Kak
OMOJOTUYECKHE MTPOLIECCHI.

PasmHoxenue u pazsurue pacrenuid. ['ameroput u cnopodur. Meiio3 B )KU3HEHHOM LUKJIIE
pactenuii. OOpazoBaHue criop B mpolecce Meio3a. ['ametoreHe3 y pactenuil. OmioqoTBOpeHHUE U
pa3BUTHE PACTUTEIBHBIX OpPraHuW3MoOB. J[BOWHOE OIUIOJOTBOPEHHE Y IIBETKOBBIX pACTEHUH.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHU3MBI PETYISAIMNA OHTOTEHE3a Y PACTEHHI U )KUBOTHBIX.

JleMoHCTpanuu

[Toptpetsr: C. I'. HaBamun, X. llInemasn.

Tabmuiel U cxembl: «BereratnBHOe pa3MHOXKeHHE», «THUIBI OECroNoro pa3MHOKEHHS,
«Pa3MHOXEHHE XJIaMUJIOMOHAbI», «Pa3MHOKEHNE 3BIVIEHBIY, «Pa3MHOXKeHHE THUAPBDY, «Meno3y,
«XpoMocombl», «I'amerorenes», «CTpoeHUE SIMIEKIETKH U criepMaro3onia», «OCHOBHBIE CTAIUU
OHTOreHe3a», «IIpsAmoe 1 HenpsMoe pa3BUTHEY, «Pa3BUTHE MalICKOTo XKyKa», «Pa3BuTue capaHnumy,
«Pa3BuTHne nATymkun», «J{BoHOE OMJIOJOTBOPEHHME Yy LIBETKOBBIX pacTeHUil», «CTpOoeHHE CeMSH
OJHOJOJBHBIX M JABYAOJBHBIX pacTeHUI», « KU3HEHHBIN MUK MOPCKOW KamycThbl», «KU3HEHHBIN
LUK MXa», « KU3HEHHBIA LUKJI MAOPOTHUKAY, « ) KM3HEHHBIA LIUKII COCHBD.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIMpENapaThl SUIEKIECTOK M CIIEPMAaTO30HMIOB,
Mozelnb «L UKl pa3BUTHS JIATYILIKU Y.

Jladboparopnasi paGora «/3yueHme CTpOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.



IIpakTnyeckass padora «BbpIsIBICHHME NPHU3HAKOB CXOJICTBA 3apOJbIIICH IMO3BOHOYHBIX
JKUBOTHBIX).

JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIIUX PACTCHHIN.

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHN3MOB

Hcropusi cTaHOBIICHUS W Pa3BUTHsI T€HETUKH Kak Hayku. Pabotel I'. Menaens, I'. ne ®pusa,
T. Moprana. Posib oTeduecTBeHHBIX Y4€HbIX B pa3Butuu reHetuxu. Padorst H.K. Konbsnosa, H.1.
BasunoBa, A.H. benoszepckoro, I'.Jl. Kapmeuenko, lO.A. ®umumyenxo, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE IOHATHS U CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJlIEIbHBIC
I€Hbl, aJbTEPHATUBHBIC TNPU3HAKH, JIOMUHAHTHBIA M PELECCUBHBIM MpPU3HAK, T'OMO3MUIOTa,
reTepo3UroTa, YWCTas JIMHUSA, THOpUAbI, TeHotwr, (eHoTurn. OCHOBHBIE METONbI TE€HETHKU:
TUOPUA0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-T€HETUYECKHIA.

JleMoHCTpanuu

[Toptpetsr: I'. Mennens, I'. ge ®@pus, T. Mopran, H.K. Kosnbros, H.M. Basuios, A.H.
benozepckwii, I'. /. Kaprieuenko, FO.A. ®unumyenko, H.B. Tumodees-PecoBckuid.

Tabmuie! u cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbl CKpEIBaHU.

JlaGopaTopHnasi pa6ora «/[po3odmia kak 00bEKT FTeHETHYSCKHUX MCCIIETOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBeiii 3akoH MeHgens — 3akoH eAnHO00pa3usi THOPHUIOB
nepBoro nokoisieHus. [IpaBuno nomunupoBanusi. Bropoil 3akoH MeHaenss — 3aKOH pacIIeIUICHHs
npu3HaKoB. [{uTonornueckne 0CHOBBI MOHOTHOPUIHOTO CKpEIMBaHus. [ MITOTe3a YHCTOTHI TaMeT.

AHanusupyrolee ckpemubanue. [IpoMexyTounslii xapakrep HacieaoBaHus. Pacmierienue
MIPU3HAKOB TIPU HETIOJTHOM JIOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. TpeTtuil 3akoH MeHenst — 3aK0OH HE3aBUCUMOT'O HACJIeI0BaHUs
npu3HaKoB. [{uTonornueckrne OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHUS.

CuemnnenHoe HacienoBaHue mpusHakoB. Paborel T. Moprana. CuernsieHHOe HacieIoBaHHE
I€HOB, HapYIIEHNE CLEIUIEHUS MEX /1y FreHaMu. XpOMOCOMHas TEOpHs HACJIEICTBEHHOCTH.

I'enetnka nona. XpOMOCOMHBI MEXaHU3M ONpENEICHUsl Moja. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TreTeporaMeTHbI Ioji. ['eHeTndeckas CTPyKTypa IIOJIOBBIX
xpomocoM. HacrenoBanue npu3HaKoB, CIEIVIEHHBIX C IOJIOM.

I'enotunn kak mnenoctHas cucrema. llnedoTrponuss — MHOKECTBEHHOE JICMCTBHUE TIEHA.
MHOXECTBEHHbIN  aienu3M. B3auMopeilcTBue HealenbHbIX TI'eHOB. KOMIIJIEMEHTapHOCTb.
Onucras. [Tonumepus.

['eHeT4eCKU KOHTPOJb pa3BUTUS PACTEHHMM, KUBOTHBIX M UEJIOBEKa, a TakKkKe
(U3HOIOTUYECKUX TPOIIECCOB, TTOBEACHUS M KOTHUTUBHBIX (PyHKIMH. ['eHeTHYeCKHe MeXaHU3MBbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SUH — MApPa3UT» U «XO3IUH — MHKPOOHOM).
['eHeTnveckue acmeKkThl KOHTPOJISI M M3MEHEHHsI HACJIEICTBEHHOW HMH(POPMAIMK B TOKOJICHHSIX
KJIETOK U OPTraHU3MOB.

JleMoOHCTpaLun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuupl u cxemsl: «llepBbiii U BTOpoOU 3akoHbl Menpaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpemuBanue», «Hemomnoe aomuHMpoBaHHe», «CLEMJIEHHOE HACJEIOBAHHE
NpU3HAKOB Yy Jpo3odunsly, «I'eHetnka nona», «Kapuotun uenoseka», «Kapuorun npo3oduisn»,
«Kapuotun nuiisn», «MHOXKECTBEHHBIN ajienn3My», «B3anMoaeicTBre reHoBY.

OOGopynoBaHue: MOJAENTb JUIsl JEMOHCTpAIlMd 3aKOHOB €IMHOO0Opa3usi THOPUIOB TIEPBOTO
MOKOJIEHUS] W PAacIleIUIEeHUs MPU3HAKOB, MOJENIb MJisi JEMOHCTpAallMM 3aKOHA HE3aBUCHUMOIO
HaCJIEJOBaHMsI TPU3HAKOB, MOJENb JJIsl JEMOHCTpAlMM CLEIJIEHHOTO HACJEeJI0BaHUsl MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIrpenapar: «/Ipozodunar.

I[IpakTuyeckas padora «lI3ydyeHue pe3yabTaTOB MOHOTHOPUIHOIO CKPEIIMBAHUS Y
JPO30(QHITBD».

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB AUTHOPUAHOIO CKpEIIMBAHUS Y
JPO30(QHITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH



B3aumopeiictBue reHotuma u cpensl npu  popmupoBaHuu (eHotumna. M3MEHUYMBOCTH
npu3HakoB.  KauecTBeHHbIE M KOJIMYECTBEHHbIE  MpPHU3HAKK. BUIbl  M3MEHUHUBOCTHU:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MoudukaionHas W3MEHYMBOCTh. Poib cpeasl B GpopMHUpOBaHUM MOIU(UKAUOHHON
u3MeHunBoctu. Hopma peakuuu mnpusHaka. Bapuanuonssléi psa u BapuanumoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'eHoTunuueckass wW3MEHUYMBOCTh. (CBOWCTBA TIE€HOTUIIMYECKOHM HW3MEHYMBOCTH. Bujsl
TeHOTUITMYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHASI.

Kom0OunatuBHass M3MEHYMBOCTb. Mel03 M MOJIOBOM MpPOIECC — OCHOBAa KOMOMHATHBHOMN
U3MEHYUBOCTU. Poslb KOMOMHATUBHON M3MEHUMBOCTH B CO3JaHUM M€HETUYECKOTO pazHOOOpa3us B
pejienax oJHOro BU/A.

MyTtanoHHass M3MEHUYMBOCTb. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHIYIUPOBAHHBIE MYyTalMU. SJepHbIE W LUTOIUIA3MAaTUYECKUE MYTallUU.
Comarnueckre W MOJOBble MyTanuu. [IpuumHBl BO3HMKHOBEHUsA MyTauuil. MyrtareHbl W HX
BIIMSIHME HA OPTraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO IMpollecca. 3aKOH TOMOJIOTMUECKHUX
psanoB B HacieactBeHHOW wu3MmeHumBocTH (H.M. BaBunoB). BHesnmepHas HW3MEHUYHMBOCTH H
HACJIEICTBEHHOCTb.

OnuceHemuxa U SNUSEHOMUKA, PONb ONUSEHEMUYECKUX Gakmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (PeHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JdeMoHcTpannmn

IToptpersr: I'. ne ®pus, B. Moranncen, H.1. BaBuios.

Tabmunplr u  cxembl: «Bumgsl u3MeHuuBOoCTH», «MoOAM(PUKANMOHHAS W3MEHYUBOCTDY,
«KoMmOvHaTHBHAST M3MEHUUBOCTHY, «Meiio3», «OmionoTBopeHue», «l eHeTndeckune 3a0oeBaHUS
yesnoBekay, « Buasl myranuin.

OO6opynoBaHue: >KMBbIE W TrepOapHble SK3eMIUISIPhl KOMHATHBIX PACTEHHH, PUCYHKH
(otorpadun) >KMBOTHBIX C PAa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi  paGora  «lccnemoBaHMe ~— 3aKOHOMEPHOCTEH — MOIUPUKAIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapuallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

IIpakTnyeckas padora «MyTtanuu y 1po30¢p bl (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 14. I'eHeTHKA YeIOBEKa

Kapuortun yenoBeka. MexxayHapoHasi mporpaMma MUCClIeIOBaHUs TeHOMa YelloBeka. MeTo b
W3YYEeHHUS TEHETUKH  4YellOBeKa: TEHEaJOTHYeCKHil, OJM3HENOBbIM, IUTOTEHETHUYECKUH,
MOMYJISAIIMOHHO-CTATUCTUUECKUH,  MOJICKYJIApHO-TeHeTHUeCKui. COBpPEMEHHOE  OIpeesieHHE
TE€HOTHIA: MMOJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4ucie ¢ nomoibto [T1P-
aHanmza. HacnenctBenHsle 3a0oeBaHus yenoBeka. [ eHHbIE U XpOMOCOMHbBIE OO0JIE3HH YeNOBEKa.
bone3nn ¢ HacienCTBEHHOM NPenpacrnoioKEHHOCThIO. 3HAYEHHE MEIUIMHCKOW TE€HETUKH B
MPEAOTBPAIICHUH M JICYCHMH TEeHETUYECKHX 3a00JIeBaHUN ueloBeKka. MeauKo-TeHEeTHIEeCKOoe
KOHCYIbTHpOBaHHE. CTBOJIOBbIE KIIETKH. [IOHATHE «reHeTHYecKoro rpysa». DTHUYECKUE acCHeKThl
MCCJIeIOBaHMH B 00JIACTH PEeIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOphl TMOBBIIMIEHHON YYBCTBUTEIHHOCTH YelOBeKa K (U3HUECKOMY U
XUMHUYECKOMY 3arpsi3HEHHIO OKPY’KAIOIIEeH cpefbl. | 'eHeTnueckast mpeIpacioioxKEeHHOCTh YeJIoBeKa
K MaTOJIOTUSM.

JleMoOHCTpaLun

Tabmuer u cxemsl: «Kapuotun dvenmoBeka», «MeToAbpl W3YYEHHs] TEHETHUKU YeIIOBEKay,
«I"eneTnueckue 3a00JI€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJIOCIOBHOM.

Tema 15. Cenexuusi opraHu3sMoB

JomecTukauust U celekuusa. 3apoXkJACHHE CeleKUMH U jJoMecTukanuu. Yuenue H.N.
BaunoBa o LleHnTpax mpoucxoxaeHus U MHOrooOpasus KyJIbTypHbIX pacTeHuil. Poib cenexnuu B
CO3JJaHUU COPTOB PACTEHUI U MOPOJ KUBOTHBIX. COpT, MoOpoja, mTaMM. 3aKOH TOMOJIOTHUECKHUX
pAloB B HaclencTBeHHOW wu3meHuumBocth H.M. BaBuioBa, ero 3HadyeHue sl CEJICKIIMOHHOU
paboTHI.



Metoapl ceneKImoHHOW paboThl. McKycCTBEHHBIM OTOOP: MAacCOBBIM M HHAWBUAYaTbHBIH.
Oranbl KOMOWHAIIMOHHOW celeKiuu. VIchpITaHue MPOU3BOIUTENCH MO MOTOMCTBY. OTOOp Mo
TEHOTHUITY C TMOMOIIBIO OLEHKHU (PEHOTHMa MOTOMCTBA U OTOOP MO I'E€HOTHUIY C MOMOIIBI0 aHaIN3a
JHK.

HckyccTBeHHBIM MyTareHe3 KaK METOJ[ CEJICKIIMOHHOW paboThl. PaguanuoHHBIA H
XUMHUYECKH MyTareHe3 Kak WCTOYHHK MYyTaluid y KyJbTypHBIX (OpM  OpraHW3MOB.
Hcnonp30BaHrne F€eHOMHOTO PelaKTUpPOBaHUs U MeTo0B pekoMOuHaHTHBIX JIHK mis nmomyuenus
MCXOQHOTO MaTepHalia Jiisl CEJIEKIUH.

[Tonyuenue  monumaougoB.  BuyTrpuBugoBas  ruOpuausauus.  bnmskopoacTBeHHOE
CKpellMBaHue, Ui nHOpuAUHT. HepoacTBeHHOE ckpelnBaHue, Wik ayTopuaunr. ['ereposuc u ero
npuunHbl. Mcnons3oBanue rereposuca B ceneknuu. OtmanéHHas rudpuamsanus. [Ipeomonenue
Oecruioivsg MEXBHAOBBIX THOPHAOB. JlOCTH)KEHUSI CENeKIMU PACTeHUN U KUBOTHBIX. «3enénas
DeBONIOYUAN.

CoxpaHeHHE W H3yYEHUE TEHETUYECKUX PECYPCOB KYJIBTYPHBIX DPACTEHHH M HUX JAUKUX
poaudeil /Ui CO3JAaHMsI HOBBIX COPTOB M THOPHIIOB CEIbCKOXO3SIMCTBEHHBIX KYNBTYp. H3yueHue,
COXpaHeHue U YNpaeieHue 2eHemudecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YETIAX VIVUULEHUS] CYWECMBYIOWUX U CO30AHUsI HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM
yycne ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCLe008aHUL, NepedosbiX uoeti U
nepcneKmuBHbIX MexHoI02Ul.

JdeMoHcTpannmn

IToprpersr: H.M. Basunos, U.B. Muuypun, I'./[. Kapneuenko, ILII. Jlykesnenko, b.JI
Acraypos, H. bopnoyr, /I.K. benses.

Tabmumer 1 cxeMbl: «lleHTpBI TPOUCXOXKICHUS U MHOT000pasus KyJbTYPHBIX PACTCHHII,
«3aKOH TOMOJIOTMYECKHX PsJIOB B HACJIEICTBEHHOW HW3MEHUMBOCTH», «METONbl CEeneKIun»,
«OTtnanénnas rudpuauzanus», «Myrarenes.

JlaboparopHasi paGora «/3yuyeHue cOpPTOB KyJIbTYpPHBIX PACTEHUM M MOPOJ JOMAIIHHX
JKUBOTHBIX.

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «IIpuBruBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METOIbI M JOCTIIKEHHS CEJeKIIMU PACTeHH U >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCHBITATEIbHBINM YYacTOK, B TEITHYHOE
X03SIUCTBO, B 1a0OPaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

Tema 16. BUOoTeXHOJIOTHA M CHHTETHYECKAsI OMOJIOTHA

OOBeKThl, HUCIMONb3yeMble B OHOTEXHOJIOTHWH, — KIETOYHBIE M TKaHEBbIE KYIbTYpHI,
MUKPOOPTaHU3MBI, HX XapakTEePUCTHKA. TpaJauIlMOHHAas OWOTEXHOJIOTHS: XJeOoreyeHue,
MOJTy4YeHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJenue. MukpobOuonoruueckuit cuHTe3. OOBEKTHI
MHUKPOOHOJIOTHUECKUX TexHooruil. [[pon3BoicTBO Oeika, aMUHOKUCIOT U BUTAMHHOB.

Co3naHnve  TEXHOJNOTMH W HUHCTPYMEHTOB  IIEJICHANPABICHHOIO  HM3MEHEHUS U
KOHCTPYHUPOBAHUS T€HOMOB C LETBIO MOJYYeHUsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJICPKAIINX HE
BCTpeUarofecs B Mpupojie OMOCUHTETUYECKUE My TH.

Kiterounas wmHxkeHepuss. MeToabl KyJbTYphl KJIETOK M TKAHEM pPACTEHHM W KMBOTHBIX.
Kpuobanku. ComaTtuueckas THOpuAHM3alMs M coMaTHueckuili smOpuoreHe3. lMcmomb3oBaHue
TariOWJI0B B CEJIEKUUU pacTeHuul. [lomyuenue MoHOKNOHANbHLIX awmumen. Hcnonvsoseanue
MOHOKNOHANbHBIX U NOIUKIIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS SIMIEKIETOK W KIOHUPOBAHHME KUBOTHBIX. METOJ TpaHCIUIAHTAMU SIJIEP KIIETOK.
Texnonocuu  0300poGreHUs,  KYIbMUBUPOBAHUA U MUKPOKIOHAILHO2O — DPAIMHOMCEHUS.
CeNbCKOXO03AUCTNEEHHBIX KYIbIYD.

XpoMOCOMHAasi U TeHHasi MH)KEeHepus. VICKyCCTBEHHBI CHHTE3 I'€Ha W KOHCTPYHMPOBAHHE
pexkomOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuszmos. JIOCTHIKEHHS W TIEPCIIEKTHUBBI
XPOMOCOMHOW U TeHHON HHKEHEPHH. DKOJOTUYECKHIE U AITHYECKHUE MTPOOIeMbl T€HHOW WHKEHEPUH.

Menunuackue OmorexHosoruu. [loctreHomuas mudpoBas menuuuna. [II[P-muarnoctuka.
MeTaboIOMHBIN aHaIN3, TEHOIICHTPUYECKUI aHaIN3 MPOTeoMa YellOBeKa MMl OIEHKU COCTOSTHHS
ero 3/10poBbs. Vcnonb3oBaHue CTBOJIOBBIX KIIeTOK. TapreTHast Tepamnus paka. 3D-OnmounnxeHepus



UL pa3paboTKu (yHIAMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHUH, CO3/aHHS KOMIUIEKCHBIX
TKaHEHl CcoYeTaHMEeM TEXHOJOTHHA TpEXMEPHOro OMOMpPUHTHHTA U cKapOIAMHTA Uil PEUICHUs
3aJa4 MepCOHATM3UPOBAHHON METUINHBI.

Coznanue BEKTOPHBIX BaKIMH C IIEJbI0 OOCCIeueHUs] KOMOWMHMPOBAHHOW 3alllUTBI OT
Bo3Oyauteneri OPBU, ycraHoBieHHE MOJEKYISPHBIX MexaHW3MoB (yHknuonupoBanus PHK-
COJIepKAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMS YEIOBEKA U KUBOTHBIX.

JemMoHCcTpauMu

Tabmuubl U cxemsl: «Mcroip30BaHNEe MUKPOOPTAaHU3MOB B MTPOMBIIIZIEHHOM ITPOU3BOJICTBEY,
«Knerounas unxenepus», «I eHHas HHKEHEPHI».

Jladoparopnasi padora «/3yueHrne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayuyeHne MOIOYHOKHUCIBIX IPOAYKTOBY.

JKekypeusi «bUOTeXHONOTUs — BaKHEHIIass MPOM3BOAMUTEIbHAS CUJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE POU3BOACTBO).

11 KUIACC

Tema 1. 3apo:kaeHune U pasBUTHE IBOJIOLMOHHBIX NPeACTaBJIeHUuH B 0M010rMn

OpomononHas teopus Y. Jlapuna. [Ipeanoceuiku BOZHUKHOBEHUs JapBUHU3MA. JKU3Hb U
Hay4Has JnearenbHocTs Y. JlapBuHa.

JBuxyniue cuibl 3BoonuU BUI0OB o Y. /lapBuHy (BbICOKasi HHTEHCUBHOCTh Pa3MHOXKEHUS
OpraHM3MOB, HACJIEJICTBEHHAas WM3MEHUYMBOCTb, OOpbOa 3a CyIIECTBOBAHHWE, €CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenune cunternyeckoit Teopun 3poitonnu (CTI). HelTpanbHas Teopusi 3BOJIOIUH.
CoBpeMeHHasi HBOJIOLMOHHAS OWONOTHsA. 3HAUEHHE DBOJIOLMOHHONW Teopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JdeMoHCcTpannmn

[Toptpetsr: Apuctorens, K. Jlununet, XK.b. Jlamapk, 2.2K. Cent-Unep, XK. Krosse, Y. dapsuH,
C.C. YerBepukos, .. [lImaneraysen, x. Xonzeiin, /{.K. benses.

Tabmuubr u cxemsl: «Cucrema xuBoii npupoas! (mo K. Jluauero)», «JlecTHuia >KMBBIX
cymecTB (o Jlamapky)», «Mexanusm (GpopMHUpPOBaHUS TPUCIIOCOOIICHUN Y PACTEHUN U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxoaku Y. JlapBunay,
«Dopmbl 00prOBI 3a cymiecTBoBaHue», «Iloponbl romybei», «MHorooOpasue KyJlbTypHBIX (OpM
KannycTb», «lloponbl moOMamHMX JKUBOTHBIX», «CxeMa o00pa3oBaHus HOBBIX BHUJOB (mo Y.
HapBuny)», «Cxema COOTHOUIEHMsI JBMXKYIIMX CHJI 3BOJIOLUN», «OCHOBHBIE IIOJIOKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLINM.

Tema 2. Mukpo3dBoaonus U e¢ pe3yabTaThl

[Tomynsiuust Kak d3JeMeHTapHas eAuHuIa 3Bomtonud. COBpEeMEHHbIE METOAbl OLIEHKHU
TeHETUYECKOr0 Pa3HooOpa3us M CTPYKTYphl HONyssaiuid. M3MeHenue reHodoH1a NOMYISIUN KakK
AJIEMEHTAapHOE 3BOJIOLMOHHOE SBJIEHHME. 3aKOH TeHeTudeckoro pasHoBecus JIx. Xapau, B.
Baiin6epra.

OnemeHTapHble (AKTOPbl  (IBMKYIIME CHUJIBI) O3BOJIOUMU. MYTallMOHHBIM Ipolecc.
KomOuHnaTtuBHas n3MeHUMBOCTh. [[peli) reHoB — cityyaiiHble HeHanpaBIeHHbIE U3MEHEHHS 4acTOT
aiutenedt B momymsnuax. D¢dekT ocHoBaTens. Ipgexm Oymouiiouno2o eopaviuika. CHudicenue
2eHemuUYecKko2o pasHoobpaszus: npuduHvl u cireocmsus. llposenenue s¢pgexma opeiigha cenos 6
bonvuwux u  manvlx  nonyiayuax. Murpanuu. M3onsuus  momynsuuid:  reorpaduyeckas
(mpocTpaHCTBEHHAs ), Oronoruyeckas (penpoayKTUBHAS).

EctectBeHHbII 0TOOp — HanmpaBIAOMUN (akTop 3BOTIOLUU. POPMBI €CTECTBEHHOTO 0TOOpA:
JBIDKYIIUH, — CTaOWIM3MpYIOUIMM,  paspeiBaomuil  (au3pyntuBHbIA).  IlomoBoit  oT6op.
Bo3HUKHOBEHNE U 3BOJIOIMUS COLMATBHOTO MOBEICHUS KUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHM3MOB Kak pe3yiabTaT MHKPOIBOJIONMH. BO3HUKHOBEHHE
npucnocoOIeHni y opranu3MoB. ApoMopdo3sl u nanoagantauuu. [Ipumepsl npucrnocoOneHui y
OpraHu3MoB:  Mop¢osoruueckue,  (uznonornyeckue, OHOXMMHUYECKHE,  IOBEACHYECKHE.
OTHOCUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u cTpykTypa. BumooOpazoBaHue Kak pe3yiabTaT MHKPOIBOJIOLUH.
M3onmsuust — xmoueBod  ¢aktop BUAooOpazoBaHus. Ilytm u  cmocoObl  BUA000pAa30BaHUS:



ajuionatpuieckoe  (reorpaduueckoe),  CHMIIATPUYECKOE  (IKOJOTHYECKOE), «MTHOBEHHOE)
(monurutonn3aus, rudpuau3anys). JuTenbHOCTh HBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl HOPMUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpasHsl.

Ponp  »BoMIONMOHHON OWoMOTMM B pa3padOTKe HAYYHBIX METOAOB  COXPaHEHHSA
O6nopaznooOpazus. MHKPOIBOMIONMS M KOIBOJIOLMS TMAapa3uTOB U HMX X035€B. MeXaHU3MbI
(GhOpMUPOBAHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JemMoHCcTpauMu

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

Tabmuipl u cxeMbl: «MyTallMOHHAs U3MEHUUBOCTHY, «llomynsinnoHHas CTPyKTypa BHIay,
«Cxema mposiBJICHHSI 3aKoHa  Xapau—BaiinOepra»,  «JIBwKymme  CHJIBI  SBOJIOLUANY,
«DKOJIOTHYECKAasT HM30JSIIMA  TOMYJSIMA ceBaHCKOM Qopenn», «[eorpadudeckas H3OIALUSL
JUCTBEHHHIIBI CHOUPCKOW W JIMCTBEHHUIBI NaypcKoily, «llomynsiuoHHbIE BOJHBI YHCICHHOCTH
XUIIHUKOB M KepTB», «(CxeMa JelcTBUS €CTECTBEHHOro oTOopa», «®Popmbl OOprObI 32
CYIIIECTBOBAHHE, «UHaycTprabHbIi MEJIaHU3M, «Kusbie HCKOIaeMbIe»,
«IloKpOBUTENBCTBEHHAs! OKpacka JKUBOTHbIX», «lIpenympexnaromas oKpacka KHBOTHBIX,
«®Dusnonoruueckre agantauun», «lIpucrnocoO6NIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIIbHOCTDHY,
«Kpurepun Buma», «Bunel-nBoitHuku», «CTpykTypa Buga B npuponae», «CrocoObl
BUJ000OpazoBanus»,  «leorpaguueckoe  BuaooOpazoBaHHMe  TpEX  BUAOB  JIAHJBIIICHY,
«OKoyIorHYecKoe BHUJ000pa3oBaHuE BUAOB cuHULY, «llomumionasl pacrenuit», «KamycTtHo-
peneyHbIid THOPHUIY.

OOGopynoBanue: repbapuu pacTeHHH, KOJUICKIIMA HACEKOMBIX, Yydesa TTUIl U 3BEeper C
npUMepaMu Pa3lIMYHBIX TMPUCHOCOONECHUH, Yydyena MNTUIl W 3Bepeill pa3HbIX BHUAOB, Tepdapuu
pacTeHuil OM3KUX BUIOB, 00PA30BABIINXCS PA3TMYHBIMU CIIOCOOAMH.

JlabopaTopnasi pabora «BbIsBIeHIE H3MEHUYUBOCTH Y 0COOEH OJTHOTO BHAY.

Jladboparopnasi padora «lIpucrnocoOseHuss OpPraHM3MOB W WX  OTHOCUTEJbHAs
[EJIeCO00Pa3HOCThY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHJIOB 110 MOP(OIOTUIECKOMY KPHTEPHION.

Tema 3. Makpo3Bo1onus U eé pe3yJibTaThl

MeTtonbl U3ydeHus MakposBoitouMU. [lameoHTosornyecKne MeTo/Abl M3Y4YEHHs IBOJIIOLUU.
[Tepexonnbie GopMbl U GUITOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpaduyeckue Meroabl u3ydeHus 3Boitonuu. CpaBHeHne (iopsl U payHbl MaTEPUKOB
U OCTpoBOB. buoreorpaguueckue obnactu 3eMian. BUuabl-sHIEMUKHN U PETUKTHI.

OMOpPHOJIOTMYECKHE U CPABHUTEIbHO-MOP(POJOTHUECKHE METOJbl H3YYEHHS HBOJIIOLNU.
['eHeTHYECKHME MEXAHU3MBI DBOJIIOLMM OHTOTEHE3a M IIOSABICHHUS JBOJIOLMOHHBIX HOBILECTB.
['oMosiornyHble W aHaJIOTHMYHbIE OpraHbl. PynmuMeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYJISPHO-
reHeTH4ecKre, OMOXMMHUYECKHE M MaTeMaTHYeCKUe METO/Ibl M3yUeHUs BOJIIOLUHU. ['oMoIornuHbIe
reHbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUIIOTC€HETUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLMSI TEHOMOB.

OO0mre 3aKOHOMEPHOCTH (TpaBuiia) BOIOIUU. [Ipunyun cmenwvt ¢pynxyuti. HeoOpaTumocTs
IBOJIIOLIMU. AfaNTHBHAA pannanus. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIHH.

JleMoHCTpaL U

[Toptpetsr: K.M. bap, A.O. KoBanesckuii, @. Mromnep, J. ['ekkensb.

Tabmumpl 1 cxembl: «DUITOTEHETHUECKUH PSIT JIOMIAN», «APXEONTEPUKCY, «3BEpO3yObIe
amepb», «Crerouedansy, «Punuodute», «CeMeHHbIE ManmopoTHUKWY, «buoreorpaduueckue
30HBI 3emim», «lpeitd xonTHHEHTOBY», «PenmukTh», «HadanmpHble cTaguu 3MOPHUOHATHHOTO
pa3BUTHS TIO3BOHOYHBIX KHUBOTHBIX», «] OMOJOTHYHBIE U aHAIOTUYHBIC OPTaHbI», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpbI 4YeloBeKa M IIMMMaH3e», «[JaBHbIe HampaBIeHUS
3BOJIOIUIY, «OO0I1I1e 3aKOHOMEPHOCTH IBOJIFOIIHM.

O6opynoBaHue: KOJJIEKIMH, TrepOapuH, MYISDKM HCKOMAaeMbIX OCTAaTKOB OPraHU3MOB,
MYJISKH TOMOJIOTHYHBIX, QHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUJICKIIUU
HACEKOMBbIX.

Tema 4. IIponcxosxxaeHue u pa3BuTHE JKU3HU HA 3emJie



Hayunple TUMIOTE3bl MPOMCXOXKACHHUS JKM3HM Ha 3emie. AOHOTeHe3 W IMaHCIepMHUsl.
JloHayuyHble TpPEACTABICHHUS O 3apOXKACHUM >KU3HU (KpealuoHu3M). ['umore3a MOCTOSIHHOTO
CaMO3apoKICHUS XKU3HU U €€ ompoBepkeHue onbiTamu @. Peau, JI. Cnamnanuanu, JI. ITacrepa.
[TpoucxoxaeHHE KU3HU U ACTPOOUOIIOTHS.

OcHoBHbBIE 3Tanbl Heopranuyeckoil sBomonuu. IlnanerapHas (reonoruueckas) 3BOJIOLUS.
XuMudeckasi BOJIONUs. AOUOTCHHBIN CUHTE3 OPraHMYECKUX BEIIECTB M3 HeopraHndeckux. OmbIT
C. Mumiepa u I'. IOpu. O6pa3oBanue nonumepoB U3 MoHoMepoB. KoanepBarnas runore3a A.U.
Omnapuna, runore3a nepsuyHoro Oynpona JIx. Xonaeiina, renerndeckas rumoreza I'. Mémnepa.
Pu6osumer (T. Yex) m rumoresa «mvupa PHK» VY. TI'mnbepra. dopmupoBanume meMOpaH wu
BO3HUKHOBEHHE ITPOTOKJIETKHU.

Uctopus 3emuin u  MeToiapl €€ wu3ydeHus. lVckomaemple OpraHMYECKHE OCTAaTKH.
['eoxpononoruss u e€ wmeroabl. OTHocutenbHass U aOCOJIOTHAsT  IFE€OXPOHOJIOTHS.
['eoxpoHonOrMYecKas mKana: 30Hbl, IPbl, HIEPUOJIBI, STTOXH.

HavanbHble 3Tanmbel opraHnyeckod 3BosironuM. [losiBlieHHE W 3BOJIOLMS TMEPBBIX KIETOK.
Oponrorust  Mertabonu3Ma. Bo3HHKHOBeHHE TeEpBbIX 3kocucTteM. COBpEMEHHBIE MHUKPOOHBIE
OMOIIEHKU KaK aHAJIOT MepBbIX Ha 3emiie coobmiecTB. Ctpomaronutsl. [IpokapruoTsl U 9YKapHOTHI.

[Tpoucxoxaenne 3ykapuoT (CUMOHMOTeHe3). DBOJIOIMOHHOE TPOUCXOXKICHHE BHPYCOB.
[IpoucxoxaeHME  MHOTOKJIETOYHBIX  OpraHM3MOB.  BO3HMKHOBEHHE  OCHOBHBIX  T[pYIIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl HBOJIIOIMH BHICIINX pacTeHuil. OCHOBHbBIE apoMop(o3bl pacTeHuil. Boixos
pactenuii Ha cymy. [losiBleHue CIOpPOBBIX pacTeHUW M 3aBoeBaHME UMHU Ccymid. CeMeHHBIE
pactenus. [IpoucxoxneHne HBETKOBBIX PACTEHUM.

OCHOBHBIE JTanbl SBOJIONMH JKUBOTHOTO Mupa. OcHOBHbIE apoMOp(O3bl >KHUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSABIEHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpaoBbIe
KUBOTHBIC. JKU3Hb B BOJC. DBOJIONMS MO3BOHOYHBIX. [IponcxoxaeHne ampuOUid W PETTHIIHA.
[Tpoucxoxaenue wMiekonurarommx W nTum. [IpuHmun kimoueBoro apomopdosa. OcBoeHue
0EeCrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emiie IO 3paM U MEepUojaM: apxei, MPOTEpO30M, Majle030M, Me3030M,
KaiiHo30#. OO011asi XapakTepucTUKa KiMMaTa U reojlorndeckux rnpoueccos. [losBneHue u pacuser
XapaKTepHBIX OpPraHU3MOB. YTIeoOpa3oBaHHE: €ro YCIOBUS M BIHMSHHE Ha Ta30BBIH COCTaB
aTMOoChepBhl.

MaccoBble BBIMHUpaHUsI — 3KOJIOTMYECKHE KpHU3UChl mpouuioro. IIpuumHbl M crienctBus
MaccoBbIX BbIMHUpaHH. COBpEMEHHBIH HKOJIOTUYECKUN KpHU3UC, ero ocobeHHocTu. IIpobiema
coxpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpeMeHHasi cucTeMa OpraHudeckoro mwupa. [IpuHIMNBl KiaccuUKAIMKA OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Hoptpersr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, N.M. MeunukoB, A.M. Onapun, [Ix.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penny», «Cxema ombita JI. [lacTepa mo uzydeHuro
camo3apoxkJieHus: ku3Hu», «Cxema ombita C. Munepa, I'. FOpu», «3tambl HeopraHuueckoin
sBOMIOLIMNY, «['eoxpoHomornueckas mkana», «HadanmpHble STanbl OPraHUYECKOW 3BOJIIOIUN,
«Cxema 00pa3oBaHHS DYKApPHOT IMyTEM cUMOMOTeHe3a», «CucTema XUBOM TpupoasD», «CTpoeHune
BUpyca», «Apomopdo3bl  pacTeHmit», «PuHHOGUTB», «OMHOKIETOYHBIE  BOJOPOCIHY,
«MHOrOKJIETOYHBIE BOIOPOCINY, «Mxm», «llamopotHukm», «I'otoceMeHHbIe pacTeHus», «Opransl
[[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS >KUBOTHOTO MHUPA», «ApoMOp(hO3bl KUBOTHBIXY,
«IlIpocretitue», «Kumeunononoctasie», «llnockue uepBu», «UnenucrtoHorue», «PwIObI»,
«3emHOBOJHBIEY, «lIpecMbikaromuecs», «lItune», «Mnekonuraromue», «Pa3Butue XuU3HU B
apXxenckou spey», «Pa3BUTHE JKU3HHU B MPOTEPO30MCKON 3pey, «Pa3BUTHE KU3HU B MAJICO30MCKON
ape», «Pa3BUTHE KU3HM B ME3030MCKOM dpey», «Pa3BuTHe KHU3HU B KAWHO30WMCKOM 3pey,
«CoBpeMeHHasi CCTeMa OPraHUYeCKOro MUPay.

O6opynoBanue: repbapuu pacTeHU Pa3TUYHBIX OTIENIOB, KOJUICKIIMH HACEKOMBIX, BIIAYKHBIE
npenaparsl JKUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKITUH WTJIOKOXKHMX, CKEJETHI IMO3BOHOYHBIX



KUBOTHBIX, Yy4ena MTHI] U 3BEpeH, KOJUIEKI[UM OKaMEHEJIOCTEH, MOJIE3HbIX UCKOMAEMbIX, MYJISKA
OpraHUYECKUX OCTAaTKOB OPTraHU3MOB.

Bupryaabnas sgaGoparopHas padora «MonenupoBanue onbiToB Mwumiepa-lIOpu no
W3YYCHUIO a0MOTEHHOTO CHHTE3a OPTaHHMYECKUX COSAMHCHUN B TIEPBUYHON aTMocdepe.

JlaGoparopnass padora «/3yyeHue M ONUCAHUE MCKOMAEMBbIX OCTaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue ocoOEHHOCTEH CTPOEHUS PACTEHUH Pa3HBIX OTACIOBY.

IIpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxo:kaeHue 4eJ0BeKa — AHTPONOreHe3

Pa3paensl u 3anaun anTponosoruu. Meroasl aHTPOIIOIOTUH.

CraHoBlIeHHE TMPEACTABICHUN O MPOUCXOXKICHUM 4YEJIOBEKa. Penuruo3nbie BO33pEHHUS.
CoBpeMEHHbIE HAYUYHbIE TEOPUH.

Cx0ACTBO YenoBeKa ¢ )KMBOTHBIMHU. CHCTEMAaTHYECKOE MOJIOKEHUE YesioBeka. CBUACTENbCTBA
CXOJICTBA 4YeJIOBEKa C JKUBOTHBIMU: CpPaBHUTEIbHO-MOpP(hOIOrHuecKrue, 3SMOPHOIOTHYECKUe,
busnoIoro-oMoXuMHUIECKre, moBeAeHuIeckne. OTINYHs YelloBeKa OT )KUBOTHBIX. [IpsMoxoxkaeHue
U KOMIUIEKC CBA3aHHBIX C HMM IpPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JBuxymiue cuibl ((pakTopsl) aHTpororenesa: Ouosorndyeckue, counanbHbie. COOTHOIICHUE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHoBHbBIE CTaguu aHTpornoreHesa. PanHue denoBekooOpaszHblie 00e3bsHbI (IPOKOHCYIIbI) U
paHHUE IMOHTUJBl — OOLIME IMPENKH YEeIOBEKOOOPAa3HBIX 00€3bsSH M JIOAECH. ABCTPaJONUTEKU —
JIBYHOTHE NpeaKu Jrojae. YernoBek yMmelnbldl, MepBble W3TrOTOBIECHUS OpyAuil Tpynaa. Yenosek
PSIMOXOJISAIIMI ¥ TEPBBIA BBIXOJ JIFOJACH 3a mpenensl Adpuku. UenoBek TeunenbOeprckuii —
o0l MpeIoK HeaHIepTaIbCKOTO YEeIOBEKa M YelIOBEeKa pa3yMHOTo. UelnoBeK HeaHIepPTaTbCKUN
KAaK BUJ JIIOJAEH XOJIOAHOrO KJIMMara. YenoBeK pa3yMHBI COBPEMEHHOIO THIA, ACHUCOBCKHU
YeNI0BEeK, OCBOEHUE KOHTUHEHTOB 3a npezaenamu Adpuku. [laneoreHeTrka u nmaaeoreHOMUKa.

OBOJIOLMS COBPEMEHHOI'O uejoBeKka. EcTecTBeHHBIH OTOOp B MOMYNSAIUSAX 4YEJIOBEKA.
Myranuonsslii mpouecc U nonuMopdusm. [lomynsunonHsie BOJHBI, apeld reHoB, MUTpaIUs U
«3(dexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YEIIOBEKA.

Yenoseueckue packl. llonstue o pace. bonbmime pacwl: eBporeoujHas (eBpas3uiickas),
aBCTpaJIO-HErpouIHas (PKBATOpUAIbHAs), MOHTOJIOU IHAA (a3MaTCKO-aMepUKaHCcKas). Bpems u mytu
paccelnieHusl 4eloBeKa Mo IuiaHere. ENMHCTBO dYenoBeueckux pac. HaydHas HecOCTOSTENbHOCTH
pacusma. [lpucnocoOneHHOCTh 4YeNloBEeKa K pa3HbIM YCJIOBHUSIM OKpyKaromed cpeasl. Bnusaue
reorpaduueckoii cpeapl u apeiida reHoB Ha MOP(OIOTHIO U PUIHUOIIOTHIO YEIIOBEKA.

MexaucuuriauHapHble  MeToAbl B (Qu3nueckod  (OMOJIOTMYECKOW)  aHTPOIIOJIOTHH.
OBOJIIOIIMOHHAS] aHTPOIIOJIOTUS M TAJIE0AHTPOINOJIOT U YETTOBEYECKUX MOMyanuil. buocoruanbsabie
MCCJIeI0BaHMS TPUPOIBI ueoBeka. MccnenqoBanue KOIBOIONNUHA OUOTOTHYECKOTO U COLIUATTBHOTO B
YeJIOBEKE.

JleMoOHCTpaLun

IToprpersr: Y. lapsun, JI. Jluku, 5.5. Porunckuii, M.M. I'epacumos.

Tabmumpl u  cxembl: «MeTonbl  aHTpomoiorum», «['OJIOBHOW  MO3r  YeloBEKay,
«YenoBexkooOpa3Hble 00e3bsiHBI», «CKeJIeT dYenoBeKa U CKeleT IIHUMIIaH3e», «PyauMeHTh u
aTaBU3MBbD», «/[BWKylime CHiIBl  aHTPOIIOT€HE3a», «IBOJIOIMOHHOE JpPEBO  YEIIOBEKa»,
«ABcTpanonurek», «YemoBek ymenblit», «YenoBek MpAMOXOIALIUN», «J|eHUCOBCKHIl YeloBeK»
«Heannepraneupy, «KpomanboHLBDY, «IIpenku yenoBekay, «Tanbl SBOJIONUN YEIOBEKa», «Packl
YeJI0BEKay.

OOGopynoBaHue: MYJISDKA OKaMEHEJIOCTEH, MPEJIMETOB MaTepUaIbHOW KYyJIbTYpPHl MPEIKOB
YenoBeKa, pernpoaykiuu (pororpadun) KapTuH ¢ MU(POIOTHISCKUMHA U OMONIEHCKUMHU CHOKETaMU
MIPOUCXOKICHHS dYelloBeKa, ¢GoTorpadMd HAXOAOK HCKOIMAEMBIX OCTAaTKOB 4YEJIOBEKa, CKEJeT
YelloBeKa, MOJENIb 4Yeperna 4YelloBeKa M 4eperna IMIUMIaH3€, MOJENb KUCTH YeJlIOBeKa M KHUCTU
IMMIIaH3€, MOJIEJIH TOPCa MPEIKOB YETOBEKa.

JlabopaTopnasi padora «/I3ydeHne ocOOEHHOCTEH CTPOEHUS CKEJIeTa YeJIOBEeKa, CBI3aHHBIX
C TIPSIMOX 0K ICHUEM.



IpakTnyeckas padora «/3yueHue s3KOJOrMYECKUX aIanTaluii YEI0BEKa.

Tema 6. Jxos10rusi — HAyKa 0 B3aMMOOTHOLICHUSAX OPraHM3MOB M HAJAOPTraHM3MEHHBIX
CHCTEM C OKpY Kawouei cpenoi

3apoxaeHue U pa3BUTHE dKoyiorud B Tpynax A. I'ymboneara, K.®. Pynee, H.A. CeBepiiona,
9. I'exkens, A. Tencnu, B.H. CykauéBa. Pazneinbl u 3agaun 5koj10ruu. CBA3b 3KOJIOTHU C APYTUMHU
HayKaMH.

Metoasl skonoruu. IloneBbie HaOMIOAEHHS. DKCHEPUMEHTHI B JKOJIOTHUU: HPUPOJHBIE U
naboparopHble. MozaenupoBaHue B SKOJIOTMH. MOHHUTOPUHI OKpPY)KAlOIIEW CpEnbl: JIOKAJIbHBIMH,
PETHOHANILHBIN U TJI00AILHBIH.

3Ha4YeHHE SKOJIOTMYECKUX 3HAHUM JUIsl 4YeJIOBEeKa. DKOJOTMYECKOE MHUPOBO33PEHUE KaK
OCHOBa CBs3eM uyenoBedecTBa € Ipupoaoi. DPOpMHUPOBAHHME OKOJOTUYECKOM KYNbTYpPHl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoHCTpanuu

[Toptpetsr: A. I'ym6ombar, K.®@. Pynse, H.A. CeBepuioB, D. I'ekkenn, A. Tencnu, B.H.
Cykaués.

Tabmuupel u cxembl: «Pazgensl sxonmorumy», «MeTtoasl skonorum», «CxemMa MOHHMTOPHUHTA
OKPYKaroIlIEH CpebD».

JlaboparopHasi padora «/3yuyeHrne METOJ0B 3KOJIOTMUYECKUX UCCIECIOBAHUNY.

Tema 7. OpranusmMsl U cpea 0OMTAHUSA

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JAercTBUA. Kiaccudukamus sK0noruueckux
(dakTopoB: abmoTHYEeCKue, OMOTHYECKHE, aHTpomoreHHnle. OOIIMEe 3aKOHOMEPHOCTH JACUCTBUS
skonoruueckux Qakropos. [IpaBuno munumyma (K. Hlnpenrens, FO. JIubux). TomepaHTHOCTD.
OBpHONOHTHBIC M CTEHOOMOHTHBIE OPTaHNU3MBI.

AbGuotnueckue Qaxtopsl. CBeT Kak 3kojorumdeckuil akrop. JleiicTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OpPraHu3Mbl. ODKOJOTMYECKHE TpYIIbl PACTEHUW M HKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTta. @oTonepuoiu3m.

Temmeparypa Kak dSKoJormueckuii ¢akrop. JleiicTBue TemmepaTypbl Ha OpPTraHU3MBL
[lolikniioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxnocts Kak 3koyormdeckuii (akrop. IlpucrmocoOiieHuss pacTeHU K TOICPKAHUIO
BosiHOTO OanaHca. Knaccudukanus pacteHuil mo oTHOIIEHUIO K Bojie. IlpucnocoGnenus sKUBOTHBIX
K U3MEHEHHIO BOJHOTO PEKMMA.

Cpenpl oOWTaHMsI OPraHM3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IOYBEHHAs, TIyOMHHAs
MOJMOYBEHHAsA, BHyTpUOpraHuzMeHHas. ®Ousnko-xumuyeckue OCOOEHHOCTH cpel OOWUTaHus
opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K JKU3HU B Pa3HBIX cpesiax.

buonoruueckue putmbl. BHemHne n BHyTpeHHUE pUTMbl. CyTOYHBIE M TOJUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K Ce30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.

Kuzuennole @opmbl opranusmoB. [lonstue o xusHeHHOU ¢opme. JKuzHeHHBIE (HOPMBI
pacTeHM: [epeBbsl, KyCTapHUKU, KYCTADHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJETHHE TPAaBBI.
Kuznennble GopMbl )KUBOTHBIX: THJIPOOUOHTHI, T€OOMOHTHI, a3pOOHMOHTHI. OCOOEHHOCTH CTPOEHUS
1 o0pasa KU3HH.

buoTtnueckue gpakropsl. Buabl 6MoTHyecKkux B3aMMOAEHCTBUIM: KOHKYPEHIUS, XUIIHUYECTBO,
cumOuno3 u ero ¢opmsl. [lapasutusm, Koomnepamus, MyTyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3ammopaeicTBus (Tommueckue, Gopudeckue, GadpudecKue).
3HayeHne OMOTHMYECKHUX B3aMMOJIEHCTBMI JJIsl CyLIECTBOBAHMS OpPraHU3MOB B Cpefe OOUTaHUS.
[TpuHIMIT KOHKYPEHTHOTO UCKITIOYEHHUS.

JleMoHCTpanuu

Tabmumpl 1 cxeMbl: «IKoyorundeckue (GaxTopsD»y, «CBETOBOM CHEKTP», «IKOJOTUUYECKHE
IPYNIBbl KUBOTHBIX [0 OTHOLIEHUIO K CBETY», «TEIUIOKpOBHBIE )KMBOTHBIE», «XOJIOAHOKPOBHBIE
KUBOTHBIEY», «DU3MOIOTUYECKUE aJanTalli KUBOTHBIX», «Cpelbl OOUTaHUS OpPraHU3MOBY,
«buonornyeckue purmel», «KusHennole Gopmbl pacteHuil», «Ku3HeHHbIE (OPMBI KUBOTHBIXY,
«IJKOCHCTEMA MIMPOKOJIMCTBEHHOTO Jeca», «IJKOCHUCTEMA XBOMHOro jeca», «llemm nuranus»,
«XumnuyectBoy, «Ilapazutuzm», «KonkypeHuus», «Cumonos», «KommeHcaansm».



OGopynoBaHue: repbapur pacTeHUH U KUBOTHBIX, TMPHUCIOCOOJEHHBIX K BIIUSHHUIO
pPa3NIMYHBIX ~ JKOJOTUYECKUX  (AKTOpOB, TrepOapuu  CBETONIOOMBBIX,  TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUHN, CBETOJIOOMBBIC, TEHENIOOUBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHusi, repOapu M KOJUIEKLIUHU TETIOMIOOUBBIX, 3MMOCTOMKIX, MOPO30YCTOWYHMBBIX PacTEHUH,
yyyena NTHI U 3Bepeil, repbapuu pacTeHHil, OTHOCSAMIMXCSA K rurpoputam, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTCHUS JaHHBIX T'PYII, KOJUICKIIMH >KUBOTHBIX, OOMTAIOIINX B PAa3HBIX
cpenax, repOapuM M KOJUJIGKUMHM PACTeHUH U JKMBOTHBIX, OOJIaJalonIuX  4YepTamu
PUCIIOCOOICHHOCTH K CE30HHBIM M3MEHEHHSIM YCIOBHUH )XKU3HM, repOapuu M KOJUIEKIIMUA PacTEHUH
U KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX (POPM, KOJUIEKIIMH >KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHnas pa6ora «BpIsgBiIeHHE TPUCTIOCOOICHUN OPTAaHU3MOB K BIIUSTHUIO CBETa.

Jladboparopnasi padora «BbIABICHHME TPHUCIIOCOOJICHUM OPraHU3MOB K  BIMSHHIO
TEMIIEpaTyphbI».

JladopaTtopnasi pabdora «AHATOMHYECKHE OCOOCHHOCTHM pACTEHHWH M3 Pa3HbIX MECT
oOUTAHUSY.

Tema 8. JkoJiorusi BUA0B U MOIMYJIS LU

OKOJIOTUYECKHE XapaKTepUCTUKU nomyisiuuu. [lomymsmus kak Ouojorumyeckas cucrema.
Ponb HeomHOpOAHOCTH cpenbl, (U3HUECKUX OapbepoB U OCOOCHHOCTEH OHONOTMU BHAOB B
(OpMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYphl momyisuuid. OCHOBHbIE IOKAa3aTEJN IMOMYJISINU:
YUCJIIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAs U MOJIOBasi CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMII pOCTAa,
CMEPTHOCTb, MUTpAITHSI.

DKoJloruyeckasi CTpykTypa mnonyiaauuu. OLeHKa YHCICHHOCTH mnonyisauud. JluHamuka
nonyysiuuu U e€ peryisiius. bruotnueckuii moTeHIuan monyasuud. MoJieaupoBaHue JUHAMUKA
nonyiasiuuu. KpuBble pocTta uMcIeHHOCTH mnonyisuuud. KpuBble BbDKHMBaHUA. Perynsauus
YHCJICHHOCTH TMOMYJSIIUI: poiib (AKTOPOB, 3aBUCAMIMX M HE 3aBUCANIMX OT IUIOTHOCTH.
Dkonoruyeckue crpareruu BuaoB (I- u K-crparerun).

[TonsiTue 00 »sKojorumueckoi Hume Buaa. Mecroodutanue. MHoOromepHas MoJENb
skojornueckod HumM JIx.M. Xarumncona. Pazmepsl skonormyeckodt Humu. [loTeHnuanbHas u
peayn30BaHHAs HULIU.

Bun kak cucrema nonynasuuid. Apeansl BUIOB. BuIBI M HMX JKU3HEHHBIE CTpATErHH.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPALM )KUBOTHBIX. Broornueckne nHBa3uu 4y’epoIHbIX
BUJIOB.

JleMoHCTpanuu

IToptper: Ix. WM. XaTunHCOH.

Tabmuipel U cxeMbl: «IKOJOTHYECKHE XapaKTePUCTHKH momynsuuu», «lIpoctpaHcTBeHHAS
CTpyKTypa mnomyisiun», «Bo3pacTHple mnupamMuabsl nonmyiasiuun», «CKOpPOCTh — 3aceleHHs
MOBEPXHOCTU 3€MJIM Pa3IMYHBIMU OpraHuzmamm», «Moxenb 3konorundecko numm JIx..
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHnst ceMsH pacTEeHUN K pacCEeICHUIO».

Tema 9. Jxos0rns co001mIECTB. IKOJOrHYeCKHE CHCTEMBbI.

CooOuiectBa opranu3moB. buonenHo3 u ero crpykrypa. CBsi3u Mexay OpraHu3sMamu B
OuoreHo3e.

Oxocucrema kak oTkpeitas cucrema (A./x. Tercnu). @yHKIMOHaNbHBIE OJOKH OpraHU3MOB
B 9KOCHCTEME: MPOIYLIEHThl, KOHCYMEHTBI, pelylleHThl. Tpoduueckue ypoBHu. Tpoduueckue nemnu
u ceTh. A6notnyeckue O10ku 3kocucteM. [1ouBbl U MBI B 3KocucTeMax. KpyroBopot BemiecTs u
IIOTOK PHEPTUH B SKOCUCTEME.

OcHoBHBIE TMOKa3aTean IKOCHCTeMbl. buomacca u mpoayKuusa. DKOJIOTHUYECKUE MHUPaMHJIbI
qucen, OMOMacChl U SHEPTUH.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpotiku. @nyxmyayuu. HanpasieHHbIS
3aKOHOMEpHBIE CMEHbI COOOILIecCTB — CyKieccuu. IlepBUYHBIE M BTOPUYHBIE CYKLECCHMH M HX



NPUYMHBL.  AHTPONIOTEHHBIE  BO3JICWCTBUS Ha  CyKieccud. KiHMMakcHOe  COOOIIECTRBO.
Buopaznoobpasue 1 mosHOTa KPYroBOpOTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKocuUCmeMbl 03€p U peK. IKOCUCmeMbl MOpeu U OKEeaHOos.
IKocucmemvl MyHOp, 1€c08, cmenell, NyCMblHb.

AHTpPOIIOTEHHBbIE ~ JKOCUCTeMbl.  Arposkocuctema. ArporeHo3. Pazmuums — Mexay
AHTPONOTEHHBIMU U TIPUPOTHBIMU YKOCHCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucreM. ['opojackas duopa u ¢dayHa.
CunaHTponuM3anus ropoacKoil ¢payHsl. buomorndeckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM
U ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJIEHCTBUN OPraHMW3MOB B DKOCHCTEMaX.
Ponv rkackaonozo sgpgpexma u 6udos-30upukamopos (kiouesvix 6ud08) 6 HYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEPruU M BEUIECTB MEXKAY CMEXKHBIMH SKOCUCTEMaMHU. Y CTOHYHMBOCTH
OpPraHU3MOB, MOIMYJISIUI U IKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U AHTPOIIOTEHHBIX BO3CHCTBUIA.

Mexanuzmol  6030elicmeusi  3a2psA3HEHUll  pPASHbLIX  MUNo8 Ha  CyOOp2aHU3MEeHHOM,
OpP2AHUBMEHHOM, — NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBblL  HKOLOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmaus. MeTol0NIorusl MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX HIKOCHUCTEM.

JdeMoHcTpannmn

IToptper: A.JIx. Tencnu.

Tabmunpl u cxembl: «CTpykTypa OHOIIEHO3a», «IKOCHCTEMA HIMPOKOIMCTBEHHOTO JIECay,
«DKocuCTeMa XBOMHOTO Jjeca», «QDyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B OJKOCHCTEMEY,
«KpyroBopor BemectB B dKkocucteme», «llemn mnuTanus (mactOumiHas, AETPUTHAs)»,
«DKOJIOTHYECKasl MHpaMHIA YUCeN», «IKOJOTHUYECKasi MUpaMuaa OMOMAaCCHD», «DKOJOTHYECKast
nupamuja sHepruny», «O0Opa3oBanue Oomora», «llepBuuHas cykueccusi», «BoccraHoBienue neca
1oCJIe MoXKapa», «IKOCHCTEMa 03epay, «ATporeH03», «KpyroBopoT BemecTB U MOTOK SHEPTUH B
arporieHose», «lIpumepsl ypOoskocucTem».

OOGopynoBanue: repbapun pacTeHUM, KOJJICKIIMM HACEKOMBIX, uydesia NTHI[ U 3Bepei,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «3ydeHne u onrcaHue ypooIKOCHUCTEMBD.

JlaGopaTopnass padora «/3ydyeHue pazHooOpa3usi MENKHUX IMOYBEHHBIX UJICHHCTOHOTUX B
Pa3HBIX KOCHCTEMAX).

JKeKypeusi «IKCKypcusi B TUIHUYHBIN OuoreorneHo3 (B nyOpaBy, Oepe3HsK, €NbHUK, Ha
CYXOJOJBHBIN WM MTOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKeKypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WM B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMAa

buocdepa — obmenianerapHas 060s104ka 3eMIiIH, I71€ CYIIECTBYET WIN CYIIECTBOBAJIA JKU3Hb.
PazButue npencrasnenuit o buochepe B Tpynax J. 3rocca. Yuenue B.U. Bepnanckoro o 6uocdepe.
Ob6nactu 6uocdepsl u e€ coctas. JKuBoe BerecTBo 61ochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyiiecTBoBaHUsl Ouocdepsl. OcobeHHocTH Ouochepsl Kak TiI00aabHOMN
skocucTeMmbl.  JluHamuueckoe  paBHoBecue B Oumocepe. KpyroBopoTel  Bemects U
OroreoXxMMHYECKHe HUKIIBI (yriieposa, a3ota). PUTMHUUHOCTS siBIIeHUI B Onocdepe.

3oHanbHOCTh Ouocdepsl. [lonsTne o Guome. OCHOBHBIE OMOMBI CYIIM: TYH[pa, XBOWHBIE
jeca, CMEIIaHHBbIE W ITUPOKOJIUCTBEHHBIC Jieca, CTENH, CaBaHHBI, IyCTHIHH, TPOITUYECKHE Jeca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa 1 QYHKIHS )KUBBIX CHCTEM, OIIEHKAa WX PECYPCHOTO MOTEHIMala U OMOCHEPHBIX
(byHKIUH.

JleMoOHCTpaLun

IToptpetsr: B.1. Bepnanckuii, 3. 3rocc.

Tabmumpr u cxembl: «l'eochepbr 3emnn», «KpyroBopor azora B mpupomae», «KpyroBopot
yriaepoaa B mpupojne», «KpyroBopot kuciopoaa B mpupone», «KpyroBopor BOAbI B TIPUPOJIE»,
«OcHoBHBIE OUOMBI cymny, «Knumatudeckue nosica 3emnn», « Tyaapay, «Tairay, «CMmenranHbIi
necy, «lllupokonucTBeHHBIN ecy, «Crenby, «CaBanHay, «[lycTeiHs», «Tponudeckuii mec.

OGopynoBanue: repOapuul paCTeHU pPa3HBIX OMOMOB, KOJUICKITUHN YKUBOTHBIX.



Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYeCKHe KPU3UCHI U UX MPUYUHBI. Bo3elicTBre yenoBeka Ha Onocdepy. 3arps3HeHue
BO3AYIIHOW cpeapl. OXpaHa BO3ayXa. 3arpsi3HEHWE BOJHOM cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenne noussl. OxpaHa NOYBEHHBIX peCypcoB. MI3MeHeHe KinMara.

AHTpPOIIOT€HHOE BO3/ICCTBUE HA PACTUTENbHBIN U KUBOTHBIN MUp. OXpaHa pacTUTEIHHOTO U
XKHUBOTHOTO MHUpa. OCHOBHBIE MPUHLUIIBI OXpaHbl Mpupoabl. Kpacubie kauru. Oco6o oxpaHseMble
npupoaasie Tepputopuu (OOIIT). boranndeckue caapl U 300JI0TMYECKUE TTAPKH.

OcHOBHbBIE IPUHLMIIBI YCTOMYMBOIO pa3BUTHs YeJIOBEYECTBA M IpUpojbl. PanmonanbHOE
NPUPOJIONONIL30BAaHUE M COXpaHEeHHue Ouonoruyeckoro pasHooOpasus 3emuu. OOmue
3aKOHOMEPHOCTH TJ100aJIbHBIX IKOJIOTMYECKUX Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOI'O KpU3nca U
€ro BEPOSATHBIE MTOCIIEACTBUS.

Pa3BuTHe METOI0B MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOTEHHBIX MpoleccoB. CucmemHble
uccneooeanusi nepexooa K pecypcocbepezaioujei U KOHKYPEHMOCHOCOOHOU  dHepeemukKe.
buonocuueckoe pasznoobpaszue u oOuopecypcol. Hayuonanvnvle ungopmayuonmsie cucmemul,
obecneyusarouyue 00CMyn K UHGOpMAyuu o COCMOSHUIO OMOEIbHBIX 81008 U IKocucmem. OCHOBbL
9Kopeabunumayuu dKocucmem u cnocobos 060pvobl ¢ Ouonospedcoenusmu. Pexoncmpyrkyus
MOPCKUX U HA3EMHBIX IKOCUCEM.

JdeMoHcTpannmn

Tabmuubl 1 cxembl: «3arpsizHeHne aTMochepbl», «3arps3HeHne ruapochepoly, «3arps3HeHne
nouBbl», «[lapHukoBbIl 3PPexT», «Ocobo oxpaHseMble MNPUPOAHBIE TEppUTOPHH», «Mojenu
YIPaBJIsIEMOr0 MUPa.

O6opynoBanue: Qororpaguu OXpaHsSEMbIX pacTeHUH U KUBOTHBIX KpacHOi KHUTH
Poccniickoit ®enepanun, KpacHoi KHUTH pernoHa.

HNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 BUOJIOT'MU HA
YPOBHE CPEJJHEI'O OBLHIETI'O OBPA30BAHUA
JIMUHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJlbTaTaM OCBOEHHUS OO0YyYaroIMMHUCS
IPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHDIC.

B cTpykType NMYHOCTHBIX pE3yJIbTaTOB OCBOEHHS MPOrpaMMbl MO OHMOJIOIMM BbIIEICHBI
CJIEAYIOIIME COCTABIISAIONINE: OCO3HAHUE 00YYaIOLIMMUCS POCCUHCKOM rpaX/1aHCKOW HASHTUYHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAaMOONPEEIECHUIO, HAAuyue MOMUsayuu K
00y4eHUI0 OMOJIOTHH, YeleHanpasiieHHoe pa3gumue BHYTPEHHUX YOeXKJACHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEN U UCTOPUUECKUX TPATULMI pa3BUTHsI OMOJIOTUYECKOTO 3HAHUS, 20MOGHOCHb
u cnocobHocms OOYYAIONIMXCS PYKOBOJACTBOBAThCS B CBOCH JIEATENBHOCTH I[€HHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMM, TPUCYIIUMHU CHUCTEME OHOJIOIMYECKOro oOpa3oBaHUsl, Haiuyue
NPABOCO3HAHUS IKOIOTUYECKON KYIBTYPBI, CHOCOOHOCMU CMA8UMb TEINU U CTPOUTh KU3HEHHBIC
IUTaHBI.

JImdHOCTHBIE PE3yJbTATHl OCBOEHUS MPOTPAMMBI MO OHOJOTHH JOCTHTAIOTCS B €IUHCTBE
yu4eOHOM M BOCHHUTATEIbHOW [EATENbHOCTH B COOTBETCTBUHM C TPAJAULMOHHBIMH POCCUHCKHUMHU
COIIMOKYJIbTYPHBIMU, MUCTOPUYECKHMMH U JYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTAMH, HNPHUHSATHIMH B
oOuiecTBe MNpaBWJIaMM UM HOPMaMu TIOBEJIEHUS M CIIOCOOCTBYIOT IpoIleccaM CaMOIIO3HaHUS,
CaMOBOCIIUTAHUSA U CaMOPa3BUTHS, Pa3BUTUS BHYTPEHHEH MO3MIMM JIMYHOCTH, MATPUOTHU3MA U
YBaXEHUSI K 3aKOHY W TPABOMNOPSAKY, YEIOBEKY TpyJda W CTaplieMy IOKOJEHHIO, B3aHMHOIO
yBa)KeHHUSI, O0EPEIKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAUIO M TPATUIUSIM MHOTOHAIIMOHAIBHOTO
Hapopa Poccuiickoit @enepanun, NpUpOIE U OKPYKAIOIIEH cpelie.

JImdHOCTHBIE pPe3yIbTaThl OCBOSHHUS y4eOHOTro mpeameTa «bHONOTHS» HOKHBI OTPakKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIUEN TUYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHEHTAIlNi, TO3UTUBHBIX BHYTPEHHUX YOEXKIICHUH,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM LIEHHOCTSIM POCCHIICKOr0 00IIecTBa, pacuIMpeHne KU3HEHHOTO
OMBITA U ONBITAa AEATEIILHOCTU B MPOIIECCE peannu3alid OCHOBHBIX HAIPABJICHUN BOCHUTATEIbHON
JESITEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaKIaHCKOr0 BOCIIUTAHUS:



c(OpMUPOBAHHOCTh TPAXKJAHCKON MO3ULIMK 00YyYaroIIerocs Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHA POCCHIICKOTO OOIIECTBA;
OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TIpaB U OOSA3aHHOCTEH, yBak€HHWE 3aKoHa U
MPaBONOPSJIKA;
TOTOBHOCTh K COBMECTHON TBOPUYECKOH [EATEIbHOCTU IMPHU CO3JIaHUU Y4YEOHBIX MPOECKTOB,
peleHnr y4eOHbBIX U TO3HABATENIbHBIX 33]1a4, BBITIOJTHEHUH OMOJIOTHYECKUX YKCIIEPUMEHTOB;
CIIOCOOHOCTBH ONPENENATh COOCTBEHHYIO MO3HUIIMIO [0 OTHOIICHUIO K SIBICHUSM COBPEMEHHOMU
J)KM3HHU U OOBACHATH €6;
YMEHHE YYUTHIBaTh B CBOMUX JCHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJEHCTBUS
JIOJIeH ¢ pa3HbIMU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COI[UAIBHBIM TOJIOKEHHEM;
FOTOBHOCTb K COTPYJHHMYECTBY B IPOIECCE COBMECTHOTO BBINOJHEHUS  YYCOHBIX,
MIO3HABATEJIBHBIX M HCCIIEIOBATEIbCKUX 3a]a4, YBAXUTEIbHOIO OTHOUIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTHIECKOTO COACPKAHMS;
TFOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOM I€ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:
c(OpPMUPOBAHHOCTh POCCHUICKOM TpaKIAaHCKOM MIEHTHYHOCTH, MAaTPUOTH3MA, YBAXKEHHUS K
CBOEMY HapoJlly, YyBCTBa OTBETCTBEHHOCTH nepex POIMHON, ropIoCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;
[IEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACJICAMIO U TMaMSTHUKAM TMPUPOJBI, JTOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;
CIOCOOHOCThH OIIEHMBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HA4YeHHs] OMOJOTMU B TMO3HAHMHM 3aKOHOB TMPUPOJIBI, B JKU3HU YEJIOBEKa H
COBPEMEHHOTO 00IIeCTBa;
ujeiHass yoe:kIEHHOCTh, TOTOBHOCTh K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cynn0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:
OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBE/ICHUS;
CIIOCOOHOCTh OLICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;
OCO3HAHUE JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMYMBOTO OYIyIIEro;
OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSIM, CO3/IaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHSATHUS HEHHOCTEN CEMEMHOM )KMU3HH B COOTBETCTBUU C TPaAULMAMHU Hapoa0B Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS
ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAsh SCTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUIA;
MOHUMaHNE YMOITMOHAILHOT'O BO3JICUCTBUS KUBOM MPUPOJIBI U €€ IICHHOCTH;
TOTOBHOCTh K CAMOBBIPAXEHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATh KaueCTBa
TBOPYECKOM JIMYHOCTH;

5) ¢pusuveckoro BocnutaHus, GOPMHUPOBAHNS KYJIbTYPHI 310POBbSI U SMOIHOHAJIBHOIO

Os1aronosyqusi:

NOHMMaHWe M pealn3alus 310pOoBOro M 0Oe3omacHoro obpasa >XKU3HU (370pOBOE MHTaHUE,
COOJTIO/IeHNEe TUTUEHHYECKUX MPAaBUI U HOPM, cOAJTAaHCHPOBAHHBIA PEKUM 3aHITHN M OT/bIXA,
peryisipHasi ¢u3MUecKkas aKTUBHOCTh), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY M IICUXHYECKOMY 3/I0POBEIO;
MOHUMAaHME IIEHHOCTHU MPaBUJ UHIMBHIyaJbHOIO U KOJUIEKTUBHOTO OE30MacCHOTO MOBEICHHS B
CUTYAIIHSX, YTPOKAIOIIUX 3IOPOBBIO U )KU3HU JIIOJIEH;
OCO3HAHHME TMIOCIEACTBUH W HENpUATHS BPEOHBIX NPUBBIYEK (YHOTpeOIeHUs ajKoroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:
TOTOBHOCTD K TPYAY, OCO3HaHHE LIEHHOCTH MacTepCcTBa, TPYA000ue;



TOTOBHOCTb K AaKTHBHOM JEATECIBHOCTH TEXHOJOTMYECKOM M COLMAJIbHOW HAINPaBICHHOCTH,
CHOCOOHOCTh ~ MHHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOATENBHO  BBIIOJIHATH — TaKyIO
JESTCIIBHOCTB;
UHTEpEC K pazauuHbiM cdepam NpodecCHOoHaTbHON JEesATEIbHOCTH, YMEHHE COBEpIIaTh
0CO3HaHHBII BBIOOP OyayILel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE AKU3HEHHBIE IIIaHBI;
TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUHU BCEH )KU3HU;
7) IKOJI0rH4eCcKOro BOCIMTAHMS:
HKOJIOTHYECKU LeJIeco00pa3Hoe OTHOIICHHWE K MPHUPOJE KAaK HCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBaHNU;
IOBBIIIEHUE YPOBHSA SKOJIOIMYECKOM KYJIbTYphbl: IpUOOpPETEHHE OIblTa IJIAHWPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOIIEH Cpeibl;
0CO3HaHME INI00AIIBHOTO XapakTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;
CIOCOOHOCThH MCMOJIB30BaTh NpUoOpeTaeMble pU W3YYEeHUH OWOJIOTHH 3HAHHUS U YMEHHUS IPH
peLeHnH pobiIeM, CBA3aHHBIX C pallMOHAIBHBIM IPUPOAOINOIb30BAHUEM (COOIIIOIEHUE ITPABUI
NIOBE/ICHUS B IPUPOJIE, HAIPABIECHHBIX HAa COXpPAaHEHHME PABHOBECHS B 3KOCHUCTEMAX, OXpaHy
BHJIOB, DKOCUCTEM, Orochepsr);
AKTUBHOE HEINPUATHE JNECUCTBUN, NPUHOCIIIUX BPEIl OKPYKAKOWIEH NPUPOIHOU CPEAE, YMEHHUE
IPOTHO3UPOBAaTh  HEOJAroNpHUsTHBIE  SKOJIOTMYECKUE  IOCIEACTBUS  HPEANPUHUMAEMBIX
JIEMCTBUM U NTPENOTBPAILLATD UX;
HaJIUYME Pa3BUTOrO DKOJIOTMYECKOTO MBIIUIEHUS, DSKOJOTMYECKOW KYJNbTYpPbI, OIBITA
JESATEIbHOCTH  AKOJIOTMYECKOM  HampaBJIECHHOCTH, YMEHHUS PpPYKOBOJCTBOBaTbCS HMHU B
IIO3HABATEJILHON, KOMMYHMKAaTUBHOM M COLMAJBbHOM IPAKTUKE, 'OTOBHOCTU K Y4YacTHIO B
IIPAKTHUYECKON JEATEIbHOCTH SKOJIOTHUECKONW HAIIPABIECHHOCTH;
8) HeHHOCTH HAYYHOI0 NO3HAHUSA:
c(OpMUPOBAHHOCTL MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKd U OOILECTBEHHOM NpakTHKH, OCHOBAaHHOIO HA JHajore KyJlbTyp, CHOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;
COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM KYJbTYpbl KaK CpEICTBAa B3aUMOJEHCTBUSA
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;
NOHUMaHue creuupuKkd OHOJOTMM KaK HayKd, OCO3HaHHs €€ poiau B (OpMHUPOBAHUH
PalMOHATILHOTO HAYYHOTO MBILUICHHUS, CO3JJaHUH LIEIOCTHOTO NIPEJICTABICHUS 00 OKpYKaIOLIEM
MHUpE Kak O €AMHCTBE TMPHUPOJbI, 4YEJIOBEKa U OOIIECTBa, B TO3HAHUM TPHPOJHBIX
3aKOHOMEPHOCTEH U pelIeHnu NpoodieM COXpaHEeHUsl IPUPOIHOTO paBHOBECHS;
yOeXKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH Il COBPEMEHHON LIMBHIIM3ALUU: 00€CIIeYeHUsI HOBOTO
YPOBHS pa3BUTHUS MEIUIMHBI, CO3/IaHNE MEPCIEKTUBHBIX OMOTEXHOJIOTUN, CIOCOOHBIX pellaTh
pecypcHble TpoOJeMbl pa3BUTUS 4YEIOBEYECTBA, IMOUCKA IyTeH BbIXOJA M3 TIJI00AIBHBIX
AKOJIOTMYECKUX MPoOJIeM U obecriedeHtsl nepexoaa K yCTOMYMBOMY Pa3BUTHUIO, PALIMOHAIIBHOMY
UCIIOJIb30BaHUIO MIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HHU;
3aMHTEPECOBAHHOCTh B IMOJYyYEHUU OHMOJOTMYECKMX 3HAHMW B II€JIAX MOBBILIEHHUS OOIIeH
KYJBTYpBl, €CTECTBEHHO-HAyYHOW TI'pPAaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIMOHAIbHOM
rPaMOTHOCTH o0y4arouuxcs, GopMUpyeMOil IpU U3yu4eHUU OUOJIOTHH;
NIOHMMAHHWE CYIIHOCTH METOJOB II03HAHUS, MHCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJb30BaTh IOJMy4aeMble 3HAHMS JJs aHalIW3a M OOBSICHEHUS SIBICHUN
OKpY’KAIOIIero MHUpPa U NPOMUCXOIAIUX B HEM H3MEHEHHUH, yMEHue jenarb 00O0CHOBaHHBIE
3aKJIIOUEHUSI HA OCHOBE HAy4YHBIX (AKTOB M HMEIOIIUXCS JAHHBIX C IEJIbIO MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEIBHO MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JUIsl pelieHus: npoOsieM B
pEAIbHBIX KU3HEHHBIX CUTYalMsIX;
OCO3HAHME LIEHHOCTH HAyYHOM JeATeIbHOCTH, TOTOBHOCTh OCYHIECTBIIATH MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO AESITENIHOCTh HHAUBUAYAIBHO U B TPYIIIE;
TOTOBHOCTb U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO U caM000pa30BaHUIO, K aKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHHUH 1O OMOJIOIUU B COOTBETCTBUHU C KU3HEHHBIMH MTOTPEOHOCTAMHU.
METANPEIMETHBIE PE3YJIbTATHI



MetanpeameTHble pe3yiabTaTbl OCBOEHUS y4deOHoro mnpeamera «buomorus» BKIIOYAIOT:
3HaUMMBbIE i (OPMHUPOBAHUS  MHPOBO33PCHHS]  OOydYAIOMIUXCS — MEXKIUCIUTUTMHAPHBIC
(MeXmpeIMeTHbIE) 00IIeHayYHbIe TOHATHS, OTPAKAIOLIUE LEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U
crenuuKy METOJOB TO3HAHWS, HCIOIB3yeMbIX B E€CTECTBCHHBIX HayKax (BEIIEeCTBO, SHEPTHUS,
SBJIEHUE, TIPOIIECC, CUCTEMA, HAyYHBIN (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
UCCIICIOBaHNE, HAOJIOJICHUE, M3MEPEHHE, JKCIEPHUMEHT W JpYTHE); yYHHBEpPCAIbHBIC y4ueOHBIE

neiictBusi  (TIO3HaBaTeNbHBIC,  KOMMYHHKATHBHBIC,  PETYJSTHUBHBIC),  00ECIEUMBAIOIIHE
dbopMupoBaHue (PYHKIHMOHATHHOH T'PAMOTHOCTH U COIMAIBHON KOMITETCHIIMH OOYy4YarolnuXcs,
CHOCOOHOCTh o0ydJaroImuxcs UCIIOJIb30BATh OCBOCHHBIE MEXTUCIUTTHHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHUS U YHHMBEpCalbHble YueOHble JEHCTBUS B I03HABaTEIbHOW U

COLIMAJIbHON IIPAKTHKE.

B pe3ynbrate un3ydyeHuss OuOJOrMM Ha YpOBHE cpegHero oOmiero oOpa3oBaHUS Y
oOyuyaromerocss OyayT chopMupoBaHBI IO3HABaTEeNbHBIC YHHBEpCAJIbHBIE Y4eOHBIC eCTBUS,
KOMMYHHKaTHBHbIE YHUBEpCaJlbHble yuyeOHble eMCTBUS, PEryJIATUBHbIE YHUBEpCAIbHbIC yueOHbIE
JEICTBUS, COBMECTHASI 1€ATEIbHOCTD.

MertanpeaqmeTHble pe3ynbTaThl OCBOEGHUS IPOrpaMMbl CpEAHEro o0Iero oobpa3zoBaHus
JOJIKHBI OTPAXKATh:

OgJiaileHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /I CTBUSAMM:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

- CaMOCTOATENIbHO (OPMYIMPOBATH M  aKTyaJlM3UpOBaTh MpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- HUCHOJb30BaTh NPU OCBOCHMM 3HAHMHA MPUEMBI JIOTMUECKOTO MBIIIJICHUS (aHalIW3a, CHHTE3a,
CpaBHEeHMs, Kiaccu(ukanuu, O0O0OOIIEHHs), PACKPBIBATh CMBICI OHOJOTHYECKHX IOHSATHIMA
(BBLAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATD CBA3U C IPYTUMU MOHATHIMH);

- OIpENeNsTh LeNU AeSITeNbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX JOCTUKEHUS, COOTHOCUTh
pe3yibTaThl AESITEIbHOCTH C MIOCTABICHHBIMU LIEIISAMU;

- UCHOJB30BATh OMOJIOTUYECKUE TIOHATHS i1 OOBSICHEHUS (PAKTOB U SIBIICHHI )KUBON TPUPOJIBI;

- CTpOMTbH JIOTUYECKHUE PACCYXKJIEHHs (MHIYKTUBHBIE, NEAYKTUBHBIC, [0 AHAJIOTUU), BBIABIATDH
3aKOHOMEPHOCTH U TPOTUBOPEYHNS B PACCMATPUBAEMBIX SIBICHUSX, (JOPMYIUPOBATH BBHIBOJIBI U
3aKJIFOYEHHS,

- TNPUMEHSATh CXEMHO-MOJEJIbHBIE CpPEICTBA JJI MPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTHBOPEUYMH Pa3HOIo poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALIMOHHBIX HUCTOUHUKAX;

- pa3pabarhiBaTh IUIaH PELICHUs MPOOJEMBbI C Y4ETOM aHAIM3a UMEIOIIUXCS MaTepUalIbHBIX U
HeMaTepualbHBIX PECYpPCOB;

- BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHWBATH COOTBETCTBUE pE3YJIBTATOB LEJAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

-  KOOpPAMHUPOBaTb U BBINOJHATH pPabOTy B YCIOBUSX pPEATbHOTO, BUPTYaJbHOIO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- pa3BUBaTh KpEaTHBHOE MBILUIEHUE MPH PEILICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIE0BATENBLCKHE IEHCTBHSI:

- BJAJeTh HaBBIKAMU Y4eOHO-HMCCIEIOBATENbCKON U TPOEKTHOW JeATENbHOCTH, HaBBIKAMHU
pazpelieHusi mpodsieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOKMCKY METO/I0B
pEeILIeHNs] TPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JINYHbIX METOJOB ITO3HAHUS;

- HCINOJB30BaTh pa3MYHbIE BHUIbl JEATENBHOCTH MO TMOJIYYEHHIO HOBOIO 3HaHHS, €ro
UHTEpIpeTaln, MpeoOpa3oBaHUI0 U MPUMEHEHUIO B YUYEOHBIX CHTYyallUsX, B TOM YHCIE MpU
CO3IaHUU YUEOHBIX U COI[MANIbHBIX TPOEKTOB;

- (opMupoBaTh Hay4yHBIH THUIl MBILIUICHUS, BIAJE€Th HAYYHOH TEPMMHOJIOTHEH, KIIOYEBBIMU
MOHITUSIMA U METOJIaMU;

- CcTaBUTb M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHOM JEATEIBHOCTH H
YKU3HEHHBIX CUTYaIUsX;



BBISBJISITh IPUYUHHO-CJICICTBEHHBIE CBSI3U U AKTYaJIM3UPOBATH 3a/1ady, BBIIBUIATh TUIIOTE3Y €€
pellIeHusl, HAaXOOUThb AapryMEHThl Uil JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHMI, 3a7aBaThb
IapaMeTpsl U KPUTEPUH PELICHHUS,
AQHAIN3UPOBATH MOJIYYEHHbIE B XOJ/I€ PELIEHUS 3a7auu pe3y/ibTaTbl, KPUTUYECKU OLIEHUBATh MX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;
JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OMBIT;
OCYILECTBIIATh 1I€JICHANIPABICHHBIN IOMCK IE€peHOca CpPEeACTB M CIIOCOOOB JEHCTBHS B
po(hecCHOHATLHYIO CPEy;
YMETb MEPEHOCUTh 3HAHUS B 1I03HABATEIbHYIO U IPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;
YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;
BBIJIBUTATh HOBBIC HJIEH, IPEJIaraTh OPUTrHHAIBHBIE MOIXObl U PELICHUS, CTABUTh MPOOIEMbI
Y 3aJ]a4i, JOIyCKAIOIINE albTCPHATUBHBIC PEILICHUS.

3) padora ¢ nngopmanmeii:
OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(OpMAIMHK (TEKCTe y4eOHOro ocoOusl, Hay4HO-
HOMYJSIPHOM JHUTEpaType, OMOIOTUYECKHX CIOBApSIX M CHPAaBOYHMKAX, KOMITBIOTEPHBIX 0azax
JNaHHbIX, B VIHTepHeTre), aHanM3UpoBaThb HHGPOPMALMIO pPA3NIUYHBIX BUIOB U  (HOpM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTb U HEITPOTUBOPEUMBOCTD;
(dbopMynupoBaTh 3ampockl U INPUMEHATh pa3jIMyHble METOJbl INpU IOUCKE M 0TOOope
Oouonornyeckoit mHGopMaIH, He0OXOIUMOH /TS BRITIOJTHEHUS YIEOHBIX 3a/1a4;
npuoOpeTaTh ONBIT HCIHOJb30BAHUSA HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJOIMH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3IMYHbIX IOMCKOBBIX CUCTEM;
CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMANbHYIO  (OpMy  HpEACTaBICHHUS  OUOJIOTHYECKOI
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);
UCIOJIb30BaTh HAay4HBIM $A3BIK B KayecTBE CpeAcTBa Hpu paboTre ¢ OHUOIOTHYECcKOit
uH(popMaLuel: IPUMEHATh XUMUYECKUE, (PU3NUYECKre U MaTEeMaTHYeCKUE 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh U NPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;
BJIaJICTh HAaBBIKAMU PACIO3HABAHUS U 3aIIUTHl MHPOpPMaLMU, HHPOPMALIMOHHOMN 6€3011acHOCTH
JIMYHOCTH.

OsiageHne yHHBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH NeHCTBHAMMU:

1) obenne:
OCYILECTBIISATh KOMMYHHMKAIIMM BO BceX cepax *KHU3HH, aKTUBHO Y4acCTBOBATh B JUAJIOTe WM
JUCKYCCUM IO CYHIECTBY OOCYXJIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH
CYXKIECHHSI OTHOCHUTEIBHO BBINOJIHEHMS TPEAJaraéMoN 3aJaud, Y4YUTBHIBATb HHTEPECHl H
COTJIACOBAHHOCTH MMO3ULIUHI APYTUX YYaCTHUKOB JAHANIOTa WIN JUCKYCCUN);
pacrio3HaBaTh HeBepOalbHbIE CpeJICTBA OOIEHMs, MOHMMATh 3HAYEHHE COLMAIbHBIX 3HAKOB,
MPEIOCHUIOK BOBHUKHOBEHUS KOH(MIMKTHBIX CUTYallUi, YMETh CMST4aTh KOH(QIIUKTBI U BECTU
NIEPETOBOPBI;
BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOILIEHUS M B3aUMOJCHCTBUS, TIOHUMAaTh HAMEPEHUSI IPYTUX
Jqrofied, TMPOSBIATh YBAXKUTEIbHOE OTHOIIEHHWE K COOECeTHHKY M B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKECHHUS;
pa3BEPHYTO U JIOTUYHO M3J1araTh CBOXO TOUKY 3PEHUS C HCIOIb30BAaHUEM S3BIKOBBIX CPENICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:
NOHMMAaTh M HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAaHJHOW W WHAMBUIYAIbHOM paboThl MpH
pelieHnn Ouoornyeckoi mpoodaemMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS IPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH pelIeHUH yueOHOM 3a1auu;
BbIOMpaTh TEMaTUKy MU METOJbl COBMECTHBIX JEHCTBHI ¢ y4€TOM OOIMIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€Ha KOJUIEKTHBA,
MPUHUMATH €M COBMECTHOMN AESITeIbHOCTH, OPIraHU30BbIBATh M KOOPAUHUPOBATH JEHCTBUS MO
€€ JIOCTMIXKEHHUIO: COCTaBJIATH ILIAH JACUCTBUM, paCHpenesaTh pOIM C Y4ETOM MHEHMU
YYaCTHUKOB, OOCYXAaTh Pe3yJbTaThl COBMECTHON pabOTHI;
OLIEHUBATh KAa4eCTBO CBOET0 BKJIAJa M KaKJOI'0 YYaCTHHKA KOMaH[Ibl B OOIIMH pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;



Ipe/UlaraTb HOBBIE IPOEKThl, OLEHMBATh WJEM C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;
OCYILECTBIIATh MMO3UTHUBHOE CTPATEIrMUYECKOE MOBEACHUE B PAa3IMYHBIX CUTYalMsX, NPOSBIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

OnJialeHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMH JeHCTBHSIMU:

1) camoopranu3anus:
UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS AJIS1 BBIABICHUS IPOOJIEM U MX PELICHUS B KU3HEHHBIX U
y4€OHBIX CUTYalUsX;
BbIOMpPATh Ha OCHOBE OMOJOIMYECKUX 3HAHHMM L€JIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOUX
JNEMCTBUAX M MOCTYIKAaX MO OTHOLIEHWIO K YXMBOW MPHUPOJE, CBOEMY 3I0POBBIO U 3/10POBBIO
OKPYKaIOIINX;
CaMOCTOSITENIBHO OCYIIECTBIISITh TO3HABATENIBbHYIO NI TEbHOCTD, BBISBIIATH IPOOJIEMBI, CTABUTh
u (GopMyaHpoBaTh COOCTBEHHBIE 33Ja4l B 0OPa30BaTENBbHOW JEATEIBHOCTH M JKU3HEHHBIX
CUTYalUsX;
CaMOCTOSITENIbHO COCTABJIATh IUIAH PEUICHUs NPOOJIEMBI C Y4ETOM MMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOYTEHUH;
JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;
pacuMpsATh paMKH Y4eOHOI0 IIpeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUNH;
JieNiaTh OCO3HAHHBIN BHIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PELICHHE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (YOPMUPOBAHHUIO M TPOSBICHUIO HIMPOKOH SPYIUIMH B PAa3HBIX O0JIACTIX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CAMOKOHTPOJIb:
JlaBaTh OLEHKY HOBBIM CHTyallUsM, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHUBATb
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;
BJIAJICTh HAaBBIKAMHU IO3HABATENbHOM pedaeKcHM KaK OCO3HAaHUS COBEPILAEMbIX JIEHCTBHHA U
MBICIIUTENBHBIX MPOILIECCOB, UX PE3Y/IbTaTOB U OCHOBAHUH, MCIIOIB30BaTh MPUEMBI pedrIeKcCHu
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOT'O pelleHMS;
YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PEUICHHUS IO UX CHIDKEHUIO;
NPUHUMATh MOTUBBI U apIyMEHTHI JPYTUX MIPU aHATIU3E Pe3yJIbTaTOB JEATEIbHOCTH;

3) npuHATHE CeOs1 U IPYTrUX:
NpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,
NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MIPH aHATN3E PE3YJIbTAaTOB JAEATEIbHOCTH;
NPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKHY;
pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3UITUH JPYTOro YeIOBeKa.

NPEIMETHBIE PE3YJIbTATbBI
[IpenmerHble pe3ynbTaThl OCBOCHHUS COJAEpKaHUS ydeOHoro mnpenmera «buomorus» Ha

yrIyONEéHHOM YpOBHE OpPHEHTHPOBaHBI Ha oOecredeHue MpoQHILHOrO 00ydeHUs 00ydaromuxcs
O6uonorur. OHM BKIIIOYAIOT: cHElU(pUUECKHe JUIsi OMOJIOTUN Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI
NeMCTBUI 10 OCBOEHUIO, MHTEpPIpETalMd M MpeoOpa3soBaHUIO 3HAHMU, BHJIbl AEATEIBHOCTU II0
MOJIyYEHUIO HOBBIX 3HAHUI M HX NPUMEHEHHIO B Pa3IMYHbIX Y4E€OHBIX, a TAaKK€ B peaJbHbIX
JKU3HEHHBIX cUTyalusax. [IpenMeTHsle pe3ynpTaTsl IPEACTABIECHBI 10 TOAAM U3YUYECHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS y4ueOHOTO mpenmMera «buonorus» B 10 Kaacce MOIKHBI

OTpaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHWW O MECTE M POJM OHMOJOTMH B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa, B TO3HAHUM 3aKOHOB MPHUPOABI U
pEelIeHUH TPOOJEM pPAIMOHAIBHOTO TPUPOIOIONIB30BAHUS, O BKJIAJ€ POCCUUCKHX W
3apy0eXHBIX YIEHBIX B pa3BUTHE OHMOJIOTHHY;

BIIQJICHUE CHUCTEMOW OHMOJOTHYECKMX 3HAHWM, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIINE
OMOJIOTUYECKHEe TEPMUHBI U TOHSATUS (KU3HB, KJIETKa, OpPraHu3M, MeTaboJIM3M, TOMEeocTas,
CaMOPETYJISIIHS, CAMOBOCITPOM3BEICHNE, HACIECTBEHHOCTh, U3MEHYHUBOCTh, POCT M Pa3BUTHE),
ouonoruueckne Teopun (knetouHas teopus T. IlIBamna, M. Ilneiinena, P. Bupxosna,
XpoMocoMHasi Teopust HacinencTBeHHocTu T. Moprana), yuenust (H. U. BaBunoBa — o nentpax



MHOTO00pa3usi ¥ MPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUM), 3aKOHBI (€AMHOOOpPa3usi TTOTOMKOB
NIEPBOTO MOKOJICHHSI, PACIICIIICHNUS, YUCTOTHI TaMET, He3aBUCUMOTro HacienoBanus I'. Menzens,
TOMOJIOTUYECKHX PSJIOB B HacieACTBeHHON wu3MeHumBoct H. M. BaBumoma), mpHHITUIIBI
(KOMIUIEMEHTapHOCTH );
BJIQJICHHE OCHOBHBIMH METOJAMH HAyYHOTO IO3HAHUS, HCIOJB3YEMBIX B OHOJOTHYECKHX
HCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHCaHUE, U3MEPEHUE, HAOIIOACHNE, SKCIIEPUMEHT);
YMEHHE BBIACNATh CYIIECTBEHHBbIE MPHU3HAKUA: BHUPYCOB, KJIETOK IPOKAPUOT M IYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM 4Hclie OakTepuid, TpuOOB, pacTeHuil,
JKUBOTHBIX M YEJIOBEKA, CTPOCHUS OPraHOB M CHCTEM OPraHOB PAaCTEHMI, )KUBOTHBIX, UEJIOBEKa,
MPOLIECCOB KU3HEJCATENbHOCTH, NPOTEKAIOIMX B OpraHU3MaxX pacTeHUH, >KUBOTHBIX U
4eJI0BEeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHA BEIIECTB (MeTab0JIn3M), IPEBpAIICHUS SJHEPTUH,
Opo’keHUs, aBTOTPOPHOrO U TeTepoTpPO(HOro TUIOB NMUTaHUS, (HOTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, Mei03a, raMeToreHe3a, SMOPUOreHe3a, MOCTAIMOPHOHAIBHOTO PA3BUTHS, PA3MHOXKEHUS,
WHAMBUAYAIbHOTO DPa3BUTHUSl OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUSI T'€HOB, I'eTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;
YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMIAMH KIETKM U HX (QYHKIUSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH W MX (QYHKIMSIMH, MKy OpraHaMU U CHCTEMaMU OpPraHOB
y pacTeHHil, )KUBOTHBIX M YeJOBeKa M HMX (YHKIUSMHU, MEXKIYy CHCTEMaMH OpPraHOB U UX
GyHKIMAMEU, MEXKIY dTarmaMd OOMEHa BEIIECTB, ATAllaMH KJIETOYHOTO IMKJIA U YKU3HEHHBIX
[UKIOB OpPraHU3MOB, OJTalaMd SMOPHOHAIBHOTO Pa3BUTHs, TEHOTHIOM U (EHOTHUIIOM,
deHoTunom u (hakropamu Cpeasl OOUTAHUS;
YMEHHE BBIABIATH OTJIWYUTENbHBIE TMPU3HAKH JKUBBIX CHCTEM, B TOM YHCJIE pACTCHHIA,
KUBOTHBIX U YEJIOBEKA;
YMEHHE HCIOIB30BaTh COOTBETCTBYIOUINE APryMEHThI, OMOJIOTHYECKYI0 TEPMHUHOIOTHUIO U
CHUMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIL;
YMEHHE peliaTh OMOJOTUYECKHE 3a/1ayH, BBIABIATH MPUUYUHHO-CICJACTBEHHBIE CBSI3U MEXKIY
UCCIIETyeMbIMH OMOJIOTHUECKUMH TPOLIECCAMU U SIBJICHUSMH, JIEJIaTh BBIBOJBI U IPOTHO3BI HA
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTATOB;
YMEHHE BBIOTHATH Ta00paTOpHBIE U MPAKTUYECKUE PadOThI, COOIIOATH MIpaBUia MpH padboTe ¢
y4eOHBIM U JJabOpaTOPHBIM 00OPYOBAHUEM;
YMEHHUE BBIJIBUTATH THIIOTE3BI, TPOBEPATH WX IKCIIEPHMEHTAILHBIMU CPEICTBAMU, (OPMYIHPYS
1eJIb UCCIeIOBAaHUS, AHATTU3UPOBATH MOJIYU€HHBIE PE3YIbTAThl U ANaTh BBIBOIBL;
YMEHUE Y4YacTBOBAaTb B Yy4eOHO-HCCIIEIOBATEIbCKONW paboTe MO OWOJIOTHH, SKOJOTUU U
MEAWIIMHE, TPOBOANMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIHYHO MPEICTABIATH
MOJTy9YeHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH()EPEHITUX;
YMEHHUE OLIEHUBATh ATUYECKHE ACMEKThl COBPEMEHHBIX HCCIEIOBaHUN B 00JIACTH OMOJIOTUH U
MeIUIUHBl (KJIOHHPOBAaHWE, WMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAINpPaBICHHOE W3MEHEHHE
reHoMa U CO3/IJaHH€e TPAHCTEHHBIX OPraHU3MOB);
YMEHHME OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oyayiell npodeccrnoHalbHON JesTeNbHOCTH B
oOnactu OWOJOTHM, MEIUIUHBI, OWOTEXHOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AHCTBa,
NUIIEBOW TPOMBIIIJICHHOCTH, YIIYOJSATh TO3HABATENBHBIM WHTEpPEC, HANpaBJICHHBIM Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH Mpodeccu U MPOAODKEHHE OHOJIOTHYeCcKOro
00pa3oBaHus B OpraHU3AIMAIX CPEIHETO MPOPECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.
[IpenmerHble pe3ynbTaThl OCBOCHHs yueOHOro npeamera «buomnorus» B 11 Knacce NOTKHBI

OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUU O MECTe U POJM OUOJIOTMH B CHUCTEME €CTECTBEHHBIX HAyK, B
(GbOpMHUPOBAaHUH COBPEMEHHON €CTeCTBEHHO-HAYYHOW KapTHUHBI MHpa, B TO3HAHUU 3aKOHOB
MPUPOJBI U PEIICHUHN DKOJIOTUYECKUX MPOOJIEeM YelOBEUeCTBa, a TAaK)Ke B PEIICHHH BOIPOCOB
parMOHAIBPHOTO TIPUPOJIONIONB30BaHMs, U B (POPMHUPOBAHWUU IICHHOCTHOTO OTHOIICHHUS K
npupoje, OOIIECTBY, YEIOBEKY, O BKJIaJie POCCUUCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJAJIETh CHCTEMON OWOIIOTMYECKUX 3HAHUW, KOTOpas BKIIOYACT OMpeAeNeHUs H
MOHUMAaHWE CYIIHOCTH OCHOBOIIOJATAOIMINX OHOJOTHYECKUX TEPMHHOB U TIOHATUN (BUI,



sKocucTtema, Ouocdepa), Ouonormdeckue TeopuH (dBoronmuoHHas Teopus Y. JlapBuHa,
CUHTEeTHUecKas Teopus 3Botouun), yueHus (A. H. CesepuoBa — 0 myTAX M HampaBJICHUSAX
sBostonnu, B.W. BepHaackoro — o 6uocdepe), 3akoHbl (TeHeTHYecKkoro papHoBecus k. Xapau
u B. Baitnbepra, 3aponsimeBoro cxoacrsa K. M. bapa), npaBuna (Munumyma 0. JIubOuxa,
9KOJIOTUYECKON MUPaMHUIbI SHEPTHH ), TUOTE3bI (Tunote3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAQJE€Th OCHOBHBIMH METOJAaMHM HAY4YHOTO TIO3HAHHUS, HCIHOJIb3yeMBIMH B
OMOJIOTUYECKUX HCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB U HKOCHUCTEM (OMHCAHME, H3MEpEHHE,
HaOJr0IeHNe, SKCIIEPUMEHT), CIIOCO0aMHU BBISBICHUS! U OLIEHKM aHTPOIIOTCHHBIX W3MEHEHHH B
PUPOJIE;

YMEHHE BBIIETSThH CYIIECTBEHHbIE MPU3HAKU: BUJOB, OMOT€OLIEHO30B, SKOCUCTEM U Onocdepsl,
CTaOMIIM3UPYIOLIETO, JBMXKYILETO M pa3pbIBAIOIIETO €CTECTBEHHOT0 0TOOpa, aJuIONaTpHIECKOTo
U CHUMIATPUYECKOTO BUAO000pa30BaHUs, BIUSHUS ABMXKYIIUX CHJI DBOJIONUU HA TeHO(MOH]
HOIYJISINH, TPUCIIOCOOICHHOCTH OPTaHU3MOB K CpeZie OOMTaHUs, YepeaOBaHMs HalpaBlICHUHA
SBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MMOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHUE YCTAHABJIMBATh B3aUMOCBSA3M MEXIY IPOIECCAMH HSBOJIONUH, ABIKYIIUMH CHIAMHU
AHTPOINIOTEHE3a, KOMIIOHEHTAMH Pa3JIMYHbIX OSKOCHUCTEM M IMPUCHOCOOJIECHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBJIATH OTIMYUTENbHBIE MPHU3HAKU JKUBBIX CHCTEM, MPHUCIOCOOIEHHOCTh BUAOB K
cpene oOuTtaHus, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB AKOCHUCTEM, B3aUMOCBS3EU
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B IKOCHCTEMaxX CBOEH MECTHOCTH;
YMEHHE HCIOJIb30BATh COOTBETCTBYIOIIME APTYMEHTHI, OWOJOTHYECKYI0 TEPMHUHOJOTHIO H
CUMBOJIUKY MJIs JOKa3aTelbCTBa POACTBA OPraHU3MOB pAa3HBIX CHCTEMAaTHYECKHX TIPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOWTAHMS, CIUHCTBA YEIOBEYECKHX pac, HEOOXOIUMOCTH
COXpaHEeHHUs] MHOTOOOpa3usi BUJOB U SKOCUCTEM KaK YCIOBHS COCYIIECTBOBaHHS MPUPOJBI U
YeJI0BEYECTBA,

YMEHHE peliaTh OMOJOTUYECKHE 3a/1aYH, BBIABIATH MPUUYUHHO-CIEJACTBEHHBIE CBSI3U MEXKIY
UCCIIETyeMbIMH OMOJIOTHUECKUMH TPOLIECCAMU U SIBJICHUSIMH, JIIaTh BHIBOABI M MPOTHO3BI HA
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIOJTHATH Ta00paTOpHbIE U MPAKTUYECKUE pabOThI, COOII0IATh paBmia MpH padboTe ¢
y4eOHBIM U JJabOpaTOPHBIM 00OPYOBAHUEM;

YMEHHUE BBIJIBUTATH THITOTE3BI, TPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMHU, (HOPMYITHPYSI
1eJIb UCCIIeI0OBaHUS, aHATM3UPOBATh MOJyYEHHbIE PE3YJIbTaThl U JIeNaTh BbIBO/IBI,

YMEHUE Y4YacTBOBAaTb B Yy4eOHO-HCCIIEIOBATEIbCKONM paboTe MO OWOJOTHHU, HSKOJOTUHU U
MeIUIHe, TPOBOJUMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOIIECTB, M MyOJIMYHO IMPEICTABIATH
MOJTy9YeHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHUE OLEHUBATh TMIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KHU3HM, YEJIOBEKa U UEJIOBEUECKUX
pac, o MpHUYMHAX, TOCIEACTBUSAX M crocobax MPeJoTBpAIICHHUS TIIOOATbHBIX HU3MEHEHUH B
ouocdepe;

YMEHHME OCYILECTBISATh OCO3HAHHBIM BHIOOp Oyaymied npodecCHOHATBbHOM AESITEeIhHOCTU B
o0mactu  OWOJIOTMH, HKOJOTHHM, MPUPOJOINOIb30BaHUS, MEIULMUHBI, OHOTEXHOJIOTHUH,
TNICHIXOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO3SICTBA, MHINEBOW MPOMBIIUICHHOCTH, YIIIyOJISAThH
[IO3HABATENbHBI HMHTEPEC, HAMpaBICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH
npodeccun U MPOJODKEHHE OHOJIOTHYECKOro O0pa30BaHMS B OpraHU3alMSIX CPEIHEro
npo¢eCcCHOHATIBHOTO U BBICIIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Koumecto wacos JaeKkTpoHHbIe (HU(pPOBHIE)
Ne ni/m HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Koutpoabsnubie IIpakTuueckue P op
Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI

1  buonorus kak Hayka 1 Eubmorexa LTOK

https://m.edsoo.ru/7f41c292
2  JKuBble CHCTEMBI M UX U3yYEHUE 2 Enbmorexa LTOK

https://m.edsoo.ru/7f41c292
bubmuorexa [JOK

3 |bmonorus wieTkn 2 0.5 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK

4  Xumudeckasi OpraHu3aIus KJIEeTKH 10 1 https://m.eds00.ru/7f41c292
bubmuoreka [JOK

>  Crpoenne u pyHKiH KIeTKH 8 2 https://m.edso0.ru/7f41c292
6  OOMeH BeleCTB U IPEBpAILEHUE YHEPTUHU B KIIETKE 9 1 bubmorexa [TOK

https://m.edsoo.ru/7f41c292
N bubmuoreka [JOK

7  HacnencrBenHas nHdopmManus u peaan3amus e€ B KIeTKe 9 0.5 https://m.eds0o.ru/7f41c292
. bu6mmoreka [JOK

8 KusHCHHLI OHIGI KICTRH 6 . https://m.edso0o.ru/7f41c292
bu6mmoreka [JOK

9  Crpoenue u pyHKIIUN OPTaHU3MOB 17 1.5 https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK

10 Pa3mHOXEHUE U pa3BUTHE OPTaHU3MOB 8 1.5 https://m.eds00.ru/7f41c292
11 I'eneTnka — HayKa O HAaCIE€ACTBEHHOCTH U U3MEHUYNBOCTH 2 05 bubnnoreka [JOK

OpraHUu3MOB ' https://m.edso0.ru/7f41c292
bu6mmorexa [IOK

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 https://m.eds00.ru/7f41c292
bubmuoreka [JOK

13  3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1 https://m.eds0o.ru/7f41c292
bubmuoreka [JOK

14 |Teneruka Henosexa 3 0.5 https://m.edso00.ru/7f41c292
15 Cenexumsi OpraHu3MOB 4 1 buGmorexa LIOK

https://m.edsoo0.ru/7f41c292
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bu6mmoreka [JOK

16 |BuorexHONOTUA U CHHTETHUYECKAsA OMOJIOT S 4 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
17 |PesepsHOE Bpems 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
11 KVIACC
Kosmdecrso 1acon JyiekTpoHHbIE (IU(PPOBBIE)
Ne i/ HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI Kontposabnubie IIpakTuueckue p Hpp
Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
1 3apoxICHUE U PA3BUTHE IBOJIIOIIMOHHBIX TIPE/ICTABIICHUN B 4 bubmmoreka [JOK
OuoJIOrun https://m.edsoo.ru/7f41cc74
N bubnuorexa [IOK
2 Mukpo3BoIOIus U €€ pe3yabTaThl 14 2 https://m.edsoo.ru/7f41cc74
3 MakpoaBosronus 1 e€ pe3yabTaThl 6 buGnuorexa LIOK
https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
4 [IpoucxoxaeHue u pa3BUTHE KU3HHU HA 3eMIiie 15 1.5 https://m.eds00.ru/7f41cc74
bubmmoteka IIOK
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 https://m.eds00.ru/7f41cc74
DKoJoTusl — HayKa O B3aMMOOTHOILIEHUSAX OPraHU3MOB U bubmmnoreka HOK
6 N - 3 0.5 )
HaJIOPraHU3MEHHBIX CHCTEM C OKPYIKArOIIEeH cpemoit https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
! Opranmsmt 1 cpesia obnTaHH 9 1.5 https://m.edsoo.ru/7f41cc74
N bubnuotexa [JOK
8 OKOJIOrHsT BHIOB 1 IOMyIALMi 9 0.5 https://m.edsoo.ru/7f41cc74
but6mmorexa [IOK
9 DKOI0TrUs COOOIIECTB. DKOJIOTHUECKUE CUCTEMBI 12 0.5 https://m.edsoo.ru/7f41cc74
but6mmorexa [IOK
10  buocdepa — rinobanbHas SKOCUCTEMA 6 https://m.eds00.ru/7f41cc74
11  YenoBek u oKpyKaromas cpeaa 6 bubmmorexa IOK
py tas cpent https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
12 Peseparoc Bpems 8 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 0 7.5
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
- buonorus, 10 xmacc/ Ilaceunnk B.B., Kamenckuit A.A., PyObmoB A.M. u apyrue; mon
penakmueii [Taceunnka B.B., AkimonepHoe obmiectBo «M3maarenscTBo «IIpocBerienne»
- buonorus, 11 kmacc/ Ilaceunnk B.B., Kamenckuit A.A., PybuoB A.M. u apyrue; mop
penakmueii [Taceunnka B.B., AkimonepHoe obmiectBo «M3naarenscTBo «IIpocBerienne»
METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
1. baryes A.C., TI'ynenkoBa M.A., EneneBckuii A.I'. buonorus. Boibiioil crnpaBouyHHK IS
IIKOJIbHUKOB U TTOCTYIAIMIKX B BY3bl. — M.: [Ipoda, 2011
2. bonrosa U. B. Coopauk 3ama4 o O01Iei OMoaoruu ajis mocTynaronmx B By3sl. — M.: «OHUKC
21Bex» «Mup u obpazoBanuey, 20123 Koznosa T.A., Kyumenko B.C. buonorus B Tabnumax 6-
11 kmaccel. CripaBounoe nmocodue. — M.: [lpoda, 2010
JononHuTtenpHas IUTepaTypa sl yUUTeIs:
1. Amnacracosa JL.II. O6mas 6uonorus. {ugakruueckue matepuansl. — M.: Benrana-I'pad, 2010.-
240c.
2. NBanoBa T. B. COopHuk 3amaHuii 1o oOmed Ouosoruu: mocoOue s  yJaruxcs
o01eobpaszoBar
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
- bubmumoreka I{OK https://m.edsoo.ru/7f41c292
- bubmuoreka I{OK https://m.edsoo.ru/7f41cc74
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