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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma o yue6HOMY npeaMety "buonorus” (nanee - 6MoI0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpernogaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebusiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOiactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim ®I'OC COO mnpodunbHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanu 00y4eHus Ha YpOBHE CPETHET0
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEUUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX PEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHUOPUTETHOE PEHICHUE
00pa3oBaTeNbHbIX, BOCIUTATEIBHBIX M PA3BUBAIONIMX 3a]1a4, CBA3aHHBIX C MpoQopUEHTAIINEN
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTH Hay4yHOro 3HaHUS,
CBS3aHHOTO C OWOJIOTHEH, MEOUIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yuebHOMy npeamery "buonorus" gaér mpeacraBieHue O LETU U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, ONpEeIsieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUPOBAHHE MO pa3ieliaM U Temawm,
pacnpeeseHre o KiaccaM, peKOMEHyeT MOCe0BaTeIbHOCTh U3YUEeHUs Y4eOHOTro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydarommxcsi. B mporpamMMe mo OHONOTHH peali30BaH MPUHITUTT
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIEero o0pa3oBaHus,
Onaromaps uyeMy IIPpOCMAaTpUBAaeTCs  HAIlPaBICHHOCTb Ha  IOCIEAYIOIEee  Pa3BUTUE
OMOJIOTHYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHUS, 3KOJOTUUYECKOI0 MBILIUICHUS, PEACTaBICHUNH O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpeX HOro OTHOIIEHUS K OKpyXarolled NpupoJgHoi cpene. B mporpamme mo
OMOJIOTUM TakK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buomorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JHMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3yapTaTaM oO0ydeHuss W B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHOMN
NeSITeIbHOCTH O0YYaloIUXCcs MO0 OCBOCHMIO COZEp)KaHUs OMOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 0011ero oopa3oBaHus.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacIIUpEeHUE U yriayOsaeHue 3HaHUN
oOyyaromuxcst O JKMBOM TNpUpPOJAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouosoruw,
AMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKHU, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHHSI U DKOJIOTHH.

Nzyuenue yuebHoro npenmera «buosorus» Ha yriyOJeHHOM ypOBHE OPHEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro 0opazoBaHus. OCHOBY €ro coiepx aHus
COCTaBJIIET CHUCTEMa OHOJOTMYECKUX 3HAHWUH, MOJYYEHHBIX MPH H3YyYEHUH OOYHYaIOIIUMHUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3oBanus, B 10—11 kinaccax 3Tv 3HaHUS MOTYYarOT pa3BuTHe. Tak, paCIIUPEHbl U YIIIyOJeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTeHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS
MPUKIIATHOTO M TOMCKOBOTO XapaKTepa, KOTOpPhlE MOKHO HCIOJIB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npogeccur. BozMokHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHUH C
COOTBETCTBYIOIUMH 3HAHUSMH, TIOTYICHHBIMU O0YUYAIOIIMMUCS TIPU W3YUECHUH (PU3UKH, XUMHH,
reorpauu U MaTeMaTHKH.



CrpykTypa mnporpammbl 1o y4yeOHOoMy mnpeamery "buornorus" oTpaxaer CHCTEMHO-
YPOBHEBBII UM HBOJIOLHOHHBIA MOAXOIbl K M3ydeHHIO Ouonoruu. CoriacHoO UM, H3y4daroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTE€PHbIE JJIs )KUBBIX CHUCTEM PA3HOI'O YPOBHsI OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emie, COXPAaHEHHUs OMOJIOTMYECKOTro pa3HooOpa3us
wianeTsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OHOJIOTHH,
SMOPHOJIOrUM U OUOJOTMU PA3BUTHUS, TEHETUKU U CEJIEKLMH, OMOTEXHOIOTUN U CUHTETUYECKOM
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢u3uonorun yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

Vuebublii mnpenmer «buonorus» npu3zBaH 00ECHEYUTh OCBOCHHE OOy4YaroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLMIIOB W TIpaBW, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MMpa, 3HAHUH O CTPOEHUHM, MHOrooOpasuu u
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOMYJIALUH, OWOLEH03a, KOCHCTEMBI, O BBLIAIOIIUXCS
HAYYHBIX JOCTH)KEHHSIX, COBPEMEHHBIX MCCIIEOBAHUSAX B OHMOJOIMH, NMPUKIATHBIX aCHEKTax
Ounonornyeckux 3HaHWH. /s pa3BuTHS W MoAAep)KaHUSI MHTEpeca O0O0YJaromuXcss K OMOIOTHI
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuaa B COJEPKaHUU MPOrPaMMBI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHHMS M Pa3BUTHsS TOW WM MHOU
o0acTi OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buosorus» Ha yriyOlnEHHOM YpOBHE — OBJIAJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pasHOro paHra U NpuoOpeTeHre YMEHUH MCIOJIb30BaTh 3TH 3HaHMS B (POPMUPOBAHUM MHTEpeca
K onpeaenéHHol 001acTi MpoPeCCHOHATBHON NEATEIIPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BbIOOpY y4eOHOT0 3aBeIeHHs I IPOAOIIKEHHUS OMOJIOTHYECKOro 00pa3oBaHus.

Jloctuxenue 1enu n3ydeHus ydeOHoro npeamera «buosiorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyoIuX 3a1au:

OCBOCHHE  OOYYAlOIUMUCS  CUCTEMBbI  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMIX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U IpaBHIIaX,
COCTAaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIYJSALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHSX U COBPEMEHHBIX HCCJICJIOBAHHIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaromMxcsi €  METOJAAMU  TO3HAHUSA  JKUBOM  NPHUPOABI:
UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOUYHOW OMOJIOrHH,
AMOpHUOJIOTHN U OMOJIOTUH Pa3BUTHS, TEHETUKU U CEJIEKLNU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMoJNIOTHH, TMAJEOHTOJOIMH, OKOJOTMM); METOJAaMH  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHUI B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIcHHEe OOYYaIOUIMMUCS YMEHHUSMH: CaMOCTOSITEIbHO HAaXOIWTh, aHAJIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TOJIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAJIBHO-
HSKOHOMHUYECKUMH U SKOJIOTHYECKHMHU IPOOJIeMaMH YEeIOBEYECTBA; OLICHUBATH I1OCIEICTBUA
CBOEHM JIEeATENIbHOCTH 110 OTHOLIEHUIO K OKpYXKarolled NpHUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIOeH; OOOCHOBBIBaTb M  COOJIIOJAaTh  MeEphl
npoUIakTUKY MH(QEKIMOHHBIX 3a00J1€BaHMi, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTIeyeHHs
0€30IaCHOCTH COOCTBEHHOM >KU3HENEATEIIbHOCTH B UPE3BBIYAWHBIX CUTYAIUSIX HNPUPOIAHOTO U
TEXHOTE€HHOT'O XapakTepa; XapaKTepHu30BaTh COBPEMEHHbIE Hay4dHble OTKpPBITHUS B o01acTu
OHOJIOTHH;

pa3BUTHE Yy 00YYaIONIMXCS WHTEIUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEN B mpoliecce
3HAKOMCTBA C BBLIAIOLUIUMHCSA OTKPBITHUSAMU U COBPEMEHHBIMU HCCIICOBAaHUSMH B OWOJIOTHH,
pelaeMbIMM €10 IIpoOJeMaMM, METOJOJIOrHeld OMOJOrMYecKOro HcCCIelOBaHUs, MPOBEIACHUS



OKCIIEPUMEHTATBHBIX HCCICIOBAHUM, peIIeHUs] OWOJOTHYECKHX 3a/1ad, MOJCIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TPOIIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEGHHOCTHOTO OTHOIICHHS K JKUBOW MPHPOJC B IEIOM H K
OTIeNbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarIUMUC KOMIIETEHTHOCTH B PAIIMOHAIIBHOM MPHUPOIONOIBE30BAHUN
(cobmroneHue TmpaBUJl TOBEJACHUS B TPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3JI0POBbsSI OKPYXKAIOMIMX JIoAeH (COOMI0OaeHus Mep
npodunaktuku  3aboneBaHuii, oOecriedeHne  OE30MACHOCTH  JKU3HENCSATENILHOCTH B
YpEe3BBIYAHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIH30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3MaHME YCJIOBHMM I OCO3HAHHOTO BEIOOpa OOYYAIOUIUMUCS WHIUBUIYATHHON
0o0pa3oBaTeNbHONl  TPAeKTOpUH, CHOCOOCTBYIOLIEH mMoOcienymmeMy npohecCHOHATbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBHUIYaJbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

OO01iee ymuClIO YacoB, OTBEACHHBIX Ha W3yuy€HUE OHOJOTMM Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero obpasoBanms, coctaBiser 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHus OuOJIOTUH
OCYIIECTBIISICTCS ¢ YYETOM CHCHH(PHUKH €ro COJEp)KaHUS M HANpPaBICHHOCTH HA TPOJODKCHUE
Ouosnoruueckoro oOpa3oBaHHUs B OpPraHU3alUAX CPEIHEro MPO(EecCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH OOyYeHHHM OMONIOTHMU Ha YIrIyOJIEHHOM YpPOBHE SIBIISETCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTUYeCKHX pador. Takxke ywacThe oOydarommxcs B
BBIMIOJTHEHUH TPOEKTHBIX M y4eOHO-MCCIEOBAaTEeIbCKUX paldOT, TeMaTHKa KOTOPBIX
OTIPE/ICNISICTCS yYUTEIIEM Ha OCHOBE HMMEIOIIUXCS MaTepUATBHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

CopnepxaHue IPOrpaMMbl, BBIIEICHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBoiut arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMmeHHas O6uosiorusi — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BuTHs OMOJIOTMH.
buonoruueckue Hayku M H3ydaemble UMM IpoOnembl. DyHpameHTandbHbIE, NPUKIATHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHUs B OMOJIOTHH.

3HayeHue Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouosoruei. 3HaueHHWEe OHOIOTMU B  IPAKTUYECKOH
JIEATEIbHOCTH YEJIOBEKA: MEIMIMHE, CEIbCKOM XO34HCTBE, IPOMBIIIJICHHOCTH, OXpPaHe
IIPUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apuctorens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. Japeun, Y. I'apsei, .
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HayKaMm», «CucTemMa OMOJOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus ounosnorud. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTb M LEIOCTHOCTb, CIIOKHOCTh H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CaMOOpraHM3alus, CaMOBOCIPOM3BEIEHHUE, Pa3IpPaXUMOCTh,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHM3allMd JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepusbiil. IIporeccsl, NpoucXoAsmIe B XKUBBIX cucTeMax. OCHOBHbIE NMPU3HAKU KUBOTO.
Kuzsp kak popma cymectBoBanus mMarepuu. Hayku, nzydaromue *HUBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIx cucteM. Mertoabl Ouonorudeckod Hayku. HaOmromeHue, n3mepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeraaHanu3. [loHsaTMe o0 3aBUCMMOM UM HE3aBUCUMOU
nepemenHoi. IlmanmpoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH TOJYYEHHBIX PEe3yJbTAaTOB. IIpMUMHBI MCKA)KEHUS PE3yJIbTATOB HKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CUCTEMBI»,
«CBONCTBA )KMBON MaTepun», Y pOBHH OPTaHU3ALMH KUBOM MPUPOIb», «CTpOeHNE )KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUYECKOTO  OpraHU3May,
«buoreorienos», «buochepan, «MeTopl H3ydeHHS] JKUBOU MPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHME pa3IMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CHUCTEMN.

Tema 3. buosnorns Kijierku

Knetka — cTpykTypHO-GYyHKIIMOHAIbHAS €IWHULA >KUBOTO. VICTOPUS OTKPBITHUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounast teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

Metoapl MOJEKYISPHOM H KJIETOYHOW OHOJOTMH: MHUKPOCKONMs, Xpomarorpadus,
anekTpodope3, METOJ  MEUEHBIX aTroMoB, auddepeHImaibHoe EeHTPpU(YrupoBaHUe,



KyJIbTUBUPOBAHUE KIETOK. M3yuenue (ukcupo8anHuix Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Kongoranvnasn muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaL U

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIpENapaTbl pPacTUTEIbHBIX, KUBOTHBIX U
OaKTepHaATIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KIETOYHOW Ouosioruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHYECKUI COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPOIEMEHTHL. Bona u €€ posb
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BEILIECTBA KJIETKH, UX OMooruyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KJIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHuYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapuapl, AMCAXapHUIbl, OJIATOCaxXapuiabl W Tonucaxapuisl. OOmuit
IUIaH CTPOEHUs U (U3MKO-XMMHUYECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuUU
YTJIEBOJOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knmaccudpukanus  mumnmmos.
Tpurnunepuasl, Gochoaunuabl, BOCKH, cTepousl. bruonornueckue ¢pynkuun mununos. OOmme
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenne HyknenHoBbIX KucioT. HykneoTuasl.
[Tpunuun xommuiementapHocTt. IlpaBmino Yapradga. Crpykrypa JJHK — nBoitHas crupais.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonornueckue
¢ynkuun AT®. BoccTaHoBIEeHHBIE MEPEHOCUUKH, UX (QYHKUMU B KieTke. [pyeue
HYK1eo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosorusi: OMOXMMHYECKHE W OHO(PU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenupoganue cmpykmypvl u QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepuwiii ouzatin u opeanudeckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHAL0208.

JleMoOHCTpaL U

[Hoptpertsr: JI. [Toaunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHUBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMLIa XMMUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYypbl OenKOBOW MOJNEKYIb», «CTpoeHHE MOJEKYd yrieBoaoB», «CTpoeHue MOJIEeKYI
munuoBy, «HykinenHoBbie KUCTOTE, «CTpoeHue MoeKyiabl ATDy.

Ob6opynoBaHue: XMMHUYecKas Mocyia 1 000py10BaHHE.

JladopaTropnas padora «OOHapykeHHE O0EITKOB ¢ TOMOIIBIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: dyKapHOTHUecKas M mpokapuorndeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHMs KIJIETKH.

Crpoenue mnpokapuoTHuecko kieTku. Kiierounass crTeHka OakTepuii u  apxew.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO3aX.

CrtpoeHue u QpyHKUMOHHpPOBAHHE dyKapuoTHdeckoi kieTku. [Imazmarudeckas memOpaHa
(mmazmanemma). CTpykTypa IUTa3MaTHuecKod MeMmOpaHbl. TpaHCIOPT BEIIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obOneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKkTHUBHBIA TpaHcnopt). [lomymponumaemocts mMemMOpansl. Pabota
HATPUN-KaJIMEeBOro Hacoca. DHIIOIMUTO3: MUHOIKUTO3, (harounTo3. Jk3ounTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

[utomnaszma. I{uro3one. [lutockener. JIBwkenwe nutomiazMbl. OpraHouzibl KJIETKH.
OnHoMeMOpaHHBIE OPraHOUIBI KIETKH: dHAoIIazmMaTrndeckas cetb (DI1C), anmapar ['onbmxwy,
JU30COMBI, UX CTpoeHHe U (YHKIUHU. B3auMOCBS3b OJHOMEMOpPAHHBIX OPraHOUIOB KIIETKH.
CrtpoeHue rpaHylsipHOrO peTukyinyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbIXx  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHynsipHBIi)
SHIOIUIa3MaTHYeCKui peTukyayMm. CekperopHast (GyHkuus anmapara ['onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enxog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIxX KieToK. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MJIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmud. Cumbdbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA © miactul. llepBuuHble, BTOPUYHBIE U CJOXKHBIC IJIACTH]IBI
(OTOCUHTE3UPYIOUINX 3YKapUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuil.

HememOpannsie opranouap! kieTku CtpoeHue M (GyHKIMHA HEMEMOpPaHHBIX OPraHOUIOB
kiaeTku. PuGocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MuUKpodUIaMeHTbl. AKmuHogbie
Muxkpogpunamenmol. MBIIIEUHBIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMbIULeYHbIX KIemOK.
MuxkpoTtpy6ouku. Knerounslii mentp. CTpoeHHe U JBHXKEHHE IKI'YTUKOB M PECHUYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MUuKpoguiameHmamu u
muxpompyboukamu. Momopuuvie 6enxu.

Anpo. OOosouka sapa, XpOMaTUH, KapuoIIa3Ma, SAPBIMIKU, UX CTPOEHUE U (YHKIUU.
Snepublil GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(hazHOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpomMaThHa — TUCTOHBIL. J{unamuxa s0epHou
0001104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENbHOM, YKUBOTHOM, TPUOHOIN).

JleMoOHCTpaL U

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

Tabmumpl 1 cxembl: «CTpOEHHE HSYKAPUOTHYECKOW KIETKW», «CTpOeHHE IKUBOTHOM
KJIEeTKH», «CTpOCHHE pAaCTUTENbHOM KIETKN», «CTpoeHre MUTOXOHAPUMWY», «Snpoy», «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIIPENapaThl PACTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlaGopaTopHas pa6ora «/I3yueHne CTpOCHUS KIETOK Pa3IMUHBIX OPTaHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlaGopaTopnas pabGora «l/ccrenoBanue rasmMonnsa M AEMIa3Mon3a B PaCTUTEIbHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne IBHKEHUS TUTOILUIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U IPpEeBpalLlleHHe JHEPIMHU B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — IBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIEeCTB:
aBTOTpO(HBIE M  reTepoTpodHBIA. YyacTue KuUCIOpoga B  OOMEHHBIX  IPOIIECCaX.



Ounepreruyeckoe oOecrieueHne kieTku: mnpespamieHne AT® B oOMeHHBIX Tpolieccax.
depMEHTATUBHBIN XapakTep peakIuil KJIeTOYHOro Meradoyim3ma. DepMeHTHI, WX CTPOCHHE,
cBoiicTBa W MexaHu3M jaehcTBus. Kodepmentsl. Otiauuus (pepMEHTOB OT HEOPTraHMYECKHX
KaTajau3aTopoB.  benku-akTUBAaTOpel U OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT PA3IIMYHBIX (PAKTOPOB.

[lepBrUYHBII CHUHTE3 OpPraHWYECKHX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUEHHbIU U
oKcuceHuvlll  pomocunmes 'y baxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporuecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HOTOCHHTE3A.
Bnusinue paznuyabix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHUEe (GOTOCHUHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETUKOB:  HHUTPH(PHLIUPYIOIIHE
OakTepuu, Kene300akTepuu, cepodakTepuu, BOJOPOIHBIE OaKkTepun. 3HAYEHHUE XEMOCHHTE3A.

AnaspoOHble opranus3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS M MX HCHOJIb30BaHUE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHMU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
0ose3Hel.

AspoOHBIE OpraHu3Mbl. JTambl 3HepreTudeckoro obmena. IloaroroBuTenbHBINA STam.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3bI.

buonornuyeckoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHue. Pojib MUTOXOHIpUN B mpoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHoe (GochopHImpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomownnoti ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB INEpe]  aHadPOOHBIM.
O} PeKTUBHOCTD SHEPTreTHIECKOr0 0OMEHa.

JleMoOHCTpaL U

[Hoprpetsr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «IDHEpreTHyeckuii odmen», «buocunres Oenkay,
«CtpoeHnue GpepMeHTa, «XEeMOCUHTE3Y.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pYJ0BaHUE JIJIsl IPUTOTOBJIECHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopaTtopnas paGora «lI3yueHne (epMEHTATHBHOIO pacUICIUICHUs MepoKCuaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMpoLeccoB (OTOCHUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacneacrBenHass HHPOPMALMA M pean3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmsamus HaclenCTBEHHOW WHQoOpMauu. [ eHeTHYecKWil KOJ, €ro CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpHUNIMKM: KOMIUIEMEHTAPHOCTb,
AHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnoptHeix PHK B GuocunTtese Oenka. YciaoBus
6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Poibs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perymnsius akTUBHOCTH T'€HOB y mpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynsipuvie Mmexanusmvl dKcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisaius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksieTouHbIe (OPMBI J)KU3HU U OOJMraTtHble napa3uthl. CTpoeHHe MPOCThIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwwiti yuxn JIHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasda,
unmezpasa.



BupycHbie 3a0oneBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIUJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobwvl docmasKu 1eKkapcms.

JdemMoHcTpauMu

IToptpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumpl w  cxembl: «buocuHTe3 Oenka», «l'eHeTmdeckuid Koa», «Bupycsm,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. ’/Ku3HeHHBbIH MUK KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTeKaronmx B uHTepdase. [loaroroBka kieTku K neneHuto. [IpecuHTeTHUecKuii
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOIbI
uHTEp(Pasbl.

Marpuunbii  cunre3 JHK — pemukanus. Ilpunnuner  perumkamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApPAJUIEIbHOCTh. MexaHu3M
permmkauun  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl U Tenomepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TalUIOMIHBIA HAOOPBI XPOMOCOM.
['omonornynsie XxpoMocomsl. [1010BbIE XPOMOCOMBL.

Jenenue kierku — muro3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX IPOLECCHL. THIIBI
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perynsuus Murornueckoro uukia kietkd. [lporpammupyemas kieTtouHas rubenp —
aromnTo3.

Knerounoe siapo, XxpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmsl npoaugepayuu,
ougpepenyuposxu, cmapenus u cubenu kiemox. «Lugpposasn knemrxa» — buoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Tabmuupl u cxembl: «KU3HEHHBIM MUK KIETKH», «Muto3», «CTpO€HHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpoIpenaparbl: «MHTO3 B KJIE€TKax KOpEeIIKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCcOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenune u pyHKIMH OPraHu3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEICSATEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeH, OHOKJIETOYHbIE IPUOBI, OJTHOKIIETOYHbBIE BOJOPOCIH, IpyTrue NpoTucTsl. KonoHuanbHble
OpraHU3MBlI.

B3aumocBs3p yacTeil MHOTOKJIETOUHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTaHOB.
OpranusM Kak equHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: oOpazoBaTeNbHAs, MOKPOBHAS,
MPOBOASIIAs, OCHOBHasA, MexaHuueckas. OCOOEHHOCTH CTPOEHMs, (YHKIMH U pacroIOKeHUs
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  4Ye€JIOBEKAa. THWIBI JKUBOTHBIX TKaHEW: dIUTEIHATbHA,
COCJIMHUTENbHAS, MbllIeyHas, HepBHass. OCOOEHHOCTH CTpPOEHUs, QYHKIMNH MU pPacHOIOKESHUS
TKaHeW B opraHax *KMBOTHBIX U U€JIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4yesioBeKa. DyHKIIMU OpraHOB M CUCTEM OPIaHOB.



Onopa Tenma opranuzmoB. Kapkac pacrenuil. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIil 1 BHYTpeHHHUI ckesieT. CTPOCHUE U TUIIbI COSAMHEHUS
KOCTEH.

JIBi>keHue opraHu3MmoB. J[BUXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KI'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUH: TPONM3Mbl U HACTHH.
JIBM>KeHNE MHOTOKJIETOUHBIX dKHBOTHBIX U YEJIOBEKa: MbllleuHas cuctema. Pedunekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. IlornonieHre BoAbI, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacreHusMu. IlutaHue XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPUKIIETOUYHOE IHILIEBAPEHHUE.
ITnTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IluimeBapurenbHbie
’kenesbl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jpixanue >xuBoTHBIX. uddy3us ra3oB yepe3
NOBEpPXHOCTh KJeTku. KoxkHoe apixanue. JlpIxarenpHas MOBEpXHOCTH. JKaOepHoe M n€roynoe
JpIXaHue. JIpIXaHue IO03BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLUOHHOE YCIOXHEHHE
CTpoeHHUS JETKUX I103BOHOYHBIX >KUBOTHBIX. JlpIXaTenbHas cucTema denoBeka. MexaHu3Mm
BEHTWJISLIMM JIETKUX Y NITUIL] U MIIEKONUTaOMMX. Perymsiuus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BeweCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpAIlleHUsI.  DBOJIIOLMOHHBIE  YCIOXKHEHUS  CTPOEHHUS  KPOBEHOCHOM  CHCTEMbI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Breinenenue y opranusMoB. Beigenenue y pacteHuil. BeineneHue 'y  KMBOTHBIX.
CokpaTtutenbHble Bakyoiau. Opranbel BblaesneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCaChIBaHME KaK MEXaHU3MbI pabOThl OPraHoOB BblAeTeHUs. CBs3b MOJOCTHU TeJla ¢ KPOBEHOCHOH
U BBIICIUTENBHON cUcTeMaMM. BpljieneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukm.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LMCTBI MPOCTEUINNX. 3aIUTa y MHOIOKJIETOUHBIX pacTteHuil. Kyrukyna. Cpencrsa naccuBHOM u
XAMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [I0KpOBBI 1 X IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOUHBII M TyMOpajlbHBII HMMMYHHTET.
Bpoxnénublii ©M  NpHOOpPETEHHBIM  crienupUUecKuil UMMYHHUTET. TeopHs KIOHAJIbHO-
cenexktuBHoro nmmyHnutera (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJsib BpOXKJIEHHOrO0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe M peryisinuss 'y OpraHu3MoB. Pa3iapakuMoCTh y OJHOKIJIETOYHBIX
opranu3MoB. Takcuchl. PazapaXxumocTe M peryisuus y pacreHuil. PocToBele BemecTBa M HMX
3Ha4YCHHUE.

HepBHast cucrema u peduexTopHas peryssuus y >XUBOTHBIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUST HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pedrexc u pednexropnas ayra. besycrnoBuble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBUE€ TOpMOHOB. B3amMOCBA3bp HEpPBHOW U
SHJIOKPUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoOHCTpaL UK

IToprper: U. I1. I1aBnoB.

Tabmupel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIN,
«bakrepun», «Ipocrelimmey», «Opranbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
MTO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOEHHME HACEKOMbIX», «TKaHU pacTeHUN»,
«Kopuesbie cuctembl», «CrtpoeHue cteOnst», «CTpoeHHe JIHUCTOBOM MIaCTUHKWY», «TKaHU
KUBOTHBIX», «Ckener 4enoBekay, «llummesapurensHas cucrema», «KpoBeHOCHas cucremar,



«/IpixaTenbHasg  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHas cuctemay,
«BpigenurenpHas cucTeMa», «OHIOKPUHHAS cucTeMay», «CTpoeHne MbIInb, «MIMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUs pacTeHUui», «KpoBEHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runps», «CTpoeHHEe IUIaHapun», «BHyTpeHHEe CTpOCHHE HOXKIEBOrO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIkaomuxcs», «HepsHas cucrema nrtuny, «HepBHas cuctema MIEKONMTAIOIINX,
«HepsHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpeNnapaTrbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHX, KUBBIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue U1 JIEMOHCTPAallMM IIOYBEHHOIO M BO3AYIIHOI'O IMTAaHUS pPAaCTEHHH,
pacuierieHus Kpaxmaia u  OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpYyIOBaHUE IS
JEMOHCTPALMK OIBITOB 10 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEeJIbHbIX
JBUKEHUM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaboparopHasi padora «/3yueHue TKaHEH pacTeHUII.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnas padora «l/3y4yeHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@®opMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 110JI0BOe. Bubl
0ecIoIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMeHTAIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele KieTkn, nmiau ramersl. Meno3. Craguu Meinosa.
IToBenenue xpomocoMm B Menose. KpoccuHrosep. bronornyeckuii CMbICIH MeHO3a U IIOJIOBOTO
npouecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpensaponpiieBoe  pasBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE  Kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omio10TBOpEeHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBHyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaaguu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobneHue.
Tunsl npobnenus. /Jemepmunuposannoe u neoepmuruposarnnoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6EHHOCTU JPOOJIeHHs MIIEKONUTAIOIUX. 3apOoJIbIIIeBble JTUCTKU (TracTpyJIsaius).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUE YacTel
pasBUBAIOIIErocs 3apojblia (3MOpHOHaNBbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ylbTaT HEpPapXWYECKUX B3aUMOJCHCTBUM T'eHOB. BimsHue Ha
AMOPHOHAIEHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. llocTamOpuonanbHbl mnepuoi. [Ipsmoe u Hempsimoe
pasButHe. Pa3Butne ¢ Mmeramopdo3oM Yy O€ClO3BOHOYHBIX W ITO3BOHOYHBIX JKHUBOTHBIX.
bruonornueckoe 3HaueHUE NPSMOrO W HEMPSIMOTO Pa3BUTHS, UX PACIPOCTPAHEHUE B IPUPOJIE.
Tunel pocta XKMBOTHBIX. MaKTOpbl pEryjsiliMM pocTa KHUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHS y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pasmuoxenue u passutue pacteHuil. ['amerodur u cnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meioza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OPraHu3MoOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
I[BETKOBBIX pacTeHui. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyJIsIUU OHTOT€HEe3a Y PACTEeHUN U )KMBOTHBIX.

JleMoOHCTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.



Tabmuubl u cxembl: «BereratuBHoe pa3MHOXKeHUE», « TUIbI 6€CIOIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbl», «Pa3MHOXEHHE »HBIVIEHB», «Pa3MHOXEHHE TUAPBI»,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKIETKH U CIEPMATO30HAa,
«OcHOBHBIE CcTaguu OHTOreHe3a», «lIpsmoe u Hempsmoe pa3BuTHe», «Pa3BuUTHE MailCKOro
Kykan, «Passutue capaHum», «Pa3BuTue JIArymku», «/IBOMHOE OIIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJIbHBIX pacTeHUN», «OKHW3HEHHBIN LUK
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MXa», <OKU3HEHHBId LMK IAarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaTsl SHIIEKJIETOK U CIIEPMAaTO30U 0B,
Mozelb «L{uKI1 pa3BUTHSA JIATYILIKA Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTyeckas padora «BrplABIeHHE NPU3HAKOB CXOJCTBA 3apOABILIEH MO3BOHOYHBIX
JKUBOTHBIX.

Jladoparopnas padora «CtpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. 'eHeTHKa — HAyKa 0 HACJIECACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTtopusi craHOBiEHUSI UM pPa3BUTHUsS I€HETUKM Kak Hayku. PabGotel I. Menpens, I'. ne
O®puza, T. Moprana. Ponp oredecTBeHHbIX Y4Y€HBIX B pa3BUTHM reHeTuku. Paboter H. K.
Konsrosa, H. U. BaBunosa, A. H. benozepckoro, I'. 1. Kapnieuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIE€IbHBIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
TeTepPO3UroTa, YUCTast JIMHUS, TUOPUABI, TeHOTUN, (eHoTur. OCHOBHBIE METOIbI TE€HETHUKH:
TUOPUAOTIOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JleMoOHCTpaL U

[Toptpetsr: I'. Menpens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. @ununuenko, H. B. Tumodeer-Pecorckmii.

Tabnuibl v cxembl: «MeTobl TeHETUKM», «CXEeMbI CKPEILIUBAHU.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
paciiernieHus npu3HakoB. L{uTonornueckre 0CHOBBI MOHOTHUOPHUIHOTO CKpeIIMBaHus. [ unoresza
YHCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleJJOBAHMUS.
Pacmiennienue npu3HakoB MIPU HETIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO
HacJieI0BaHMs MTPU3HAKOB. [{UToMOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CrienieHHoe Hacle0BaHuE
I€HOB, HAPYIICHHUE CLCIUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAHU3M OIPEIENICHUS I0jJa. AyTOCOMBI U TOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBlii M TreTeporaMeTHbI MoJ. ['eHeTudeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne npu3HAaKoB, CIEIUIEHHBIX C IOJIOM.

I'enorun kak wnenoctHas cucrema. IlneloTrponuss — MHOXKECTBEHHOE [EHUCTBHE IEHA.
MHOKeCTBEHHBIN auienu3M. B3aumonelcTBHe HeauleabHbIX TeHOB. KOMIUIEMEHTapHOCTS.
Onucras. [Tonmumepus.

['eHeTMYECKUI KOHTPOJb pA3BUTHS pPACTEHUM, JKMBOTHBIX M UEJIOBEKa, a TaKxkKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOMY. ['eHeTHuecKne aclieKThl KOHTPOJIS U M3MEHEHUS HaclIeCTBEHHOW HH(opMaIu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoOHCTpanuu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoOii 3aKoHBI Menaens», « Tperuii 3akon Mennemns»,
«AHanusupymliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Opo30oduish», «I'eHeTnka monay, «Kapuorumn yenoBekay, «KapruoTumn apo30Quib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoaeincTere reHoBy.

Ob6opynoBanue: MOJENb IJsl JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLICIUICHUS MPU3HAKOB, MOJENb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MMPU3HAKOB, MOJIEJNb JUIsl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «3ydeHue pe3ylbTaTOB MOHOTHOPUAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas padora «/3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHud ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKH. Buapl  M3MEHYUBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukaronHass U3MEHUIUBOCTh. Poiib cpeapl B (hopMHUpOBaHHH MOIU(DUKAIIMOHHON
u3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHBINH psin ¥ BapuanuoHHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHONH H3MEHYHBOCTH.

['enotunuueckass u3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW H3MEHUYMBOCTH. Bujbl
TCHOTUITMYECKONW U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KombOunatuBHass n3MeHYUBOCTh. Meilo3 U MoJ0BOM MpollecC — OCHOBAa KOMOWHATHUBHOM
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHHH I'€HETHYECKOTO pasHOOOpas3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmonHasi M3MEHYUBOCTh. Buapl MyTanuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIEC.
CHoHTaHHBIE W WHAYLUUMPOBAHHbIE MYyTallUM. SIOepHBbIE M IUTOILIA3MaTHYECKUE MYTalUU.
ComMaruueckue W TMOJOBbIE MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHbl M HX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Ipolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HacienctBeHHoW wu3zMeHunBoctu (H.M. BaBunoB). BaesnepHas HM3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onueenemurxa U >NUSEHOMUKA, POb INULEHEMUYECKUX (PaKkmopos 6 HAC1e008aHuU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpaL U

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuupl 1 cxembl: «Bunbl usmeHunBOoCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT  M3MEHYHMBOCTH»,  «Meio3»,  «OmnogorBopenue»,  «l eHeTndeckue
3a0oJieBaHus YenoBeKay», «Buabl MyTanuity.

O6opynoBaHue: XUBble U repOapHble SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciaemoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHnEe BapHaIlMOHHOTO PsAJla ¥ BApHAIMOHHON KPUBOIN».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax)y.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapogHasi MporpaMma HUCCIEJIOBAHMS TE€HOMa YEJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEeKa: TeHEATOTHYeCKU, OIM3HEIIOBBINA, ITUTOTEHETUYECKHM,
MONYJSALUOHHO-CTATUCTUYECKUH, MOJIEKYIsipHO-TeHeThnueckuili. COBpEMEHHOE OIpe/esieHue
TE€HOTHIIA: TIOITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHKE, B TOM YHcIe ¢ momombio [TL[P-
aHanmza. Hacnencrennsie 3a0051eBaHus YelloBeKa. [ eHHBIE 1 XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOW T€HETHUKH B



OPEJOTBPALICHUN W JICUCHHHM TE€HETUYECKMX 3a00JeBaHUN dYenoBeKa. MeaMKO-TeHEeTHYeCKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Irpy3a». DTUYECKUE aCIEKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (hakTOpbl MOBBIILIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3UUECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKaloIIeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JleMoOHCTpaL Ul

Tabmuupl u cxembl: «Kapuortun udenoBekay, «MeToAbl U3ydeHHs] TE€HETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCIOBEKA.

IpakTnyeckas padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JloMecTukanusi U CeJeKUUs. 3apOoXKICHHUE CEJIEKIMU U JoMecTukaruu. Yuenue H. U.
Bagunosa o LleHTpax mpouCcXO0XKACHUSI 1 MHOT000pa3us KyJabTYpHBIX pacTeHuil. Ponb cenexkumu
B CO3/JaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnopona, mTaMM. 3aKOH
TOMOJIOTHYECKHUX PsIOB B HaciueACTBEHHOM m3meHunBocTd H. M. BaBunosa, ero 3Hauenue s
CEJICKIITMOHHOM pabOoTHI.

MeTtobl ceneKIMOHHOM paboThl. ickyccTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaIbHBIM.
Otanbl KOMOWHAIIMOHHON celeKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHITY C ITOMOIIBIO OIICHKH (PEHOTHUIIAa TTOTOMCTBA M OTOOP TI0 TEHOTHITY C IMMOMOIIIBIO aHAIN3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHbIN 1
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTalMid y KYyJIbTYpHbIX (OpM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHS © MeToAoB pekoMOmHaHTHBIX JIHK mns
MOJIyYEHUSI UCXOJIHOTO MaTepuaa Jiisl CENeKLIUH.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpuausanus. bBaM3KoOpoACTBEHHOE
CKpelrBaHue, Wi MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uil ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas ruOpuaU3anys.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHUS CEJIEeKIMHM pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHue M HU3y4EHHE T€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JHUKHX
poauyel A co3JaHusl HOBBIX COPTOB U T'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. HM3)yuenue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIIYUULeHUs CYUJeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEeMEHHBIX Memo008 HAYUHbIX UCCIe008aHUll, Nepedosblx uoei u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpbI MPOUCXOKIEHHUS U MHOr000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHX pSAJOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOIBI CEleKIun»,
«OTtnanénnas rudpuan3anus», «KMytarenes.

JlabopaTopnasi pabora «3ydueHHne cOpPTOB KyJIbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX».

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «lIpuBuBKa pacTeHHI».

Ikckypeusi «OCHOBHbBIE METOJbI M JIOCTUKEHHUS CENEKIIUM PAacTeHU M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO035ICTBO, B JIaOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTeXHOJI0TMs U CHHTETHYECKAsi O0HO0JIOTUA

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJIbTYPHI,
MUKpPOOPTraHU3MbI, HX XapakTepucTUKa. TpaauluoHHas OWOTeXHOJOrus: XxjeOoreueHue,



MOJIy4eHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAETNEe. MuKpoouonornueckui cuuTe3. OObeKThI
MHUKpOOHOIOrn4YecKuX TexHonorui. [Ipon3BoacTBo Geska, aMMHOKUCIIOT U BUTAMUHOB.

CoziaHue TEXHONOTMM UM MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO ITOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IpUpoae OMOCUHTETUYECKHUE ITYTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAaHEW PAaCTCHUM U KUBOTHBIX.
Kpunobanku. Comartnueckass ruOpuau3amus U comaTtudeckuid smOpuoreHe3. Mcmosibp3oBaHue
raluIOuIoB B CEINEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Flcnonvzosanue
MOHOKNOHANbHBIX U NONUKIOHANLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCTpyKIMsl AWLIEKIETOK M KIOHMPOBAHME JKUBOTHBIX. METOX TpaHCILIAHTALMM sEP
KJIETOK. Texwonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHas U T'eHHass MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYMPOBAaHUE
pexkomOuHanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menunuackue onorexnonorun. [loctreHomHas mudposas menunuHa. [TIP-muaraocTuka.
MeTab010MHBIN aHaIU3, FeHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUSA
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuonH)xeHepusi A pa3pabOTKU  (yHAAMEHTAJIbHBIX OCHOB MEAMLIUHCKUX TEXHOJOTHH,
CO37aHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPHUHTUHIA U
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEJIbI0 OOecrneyeHus: KOMOMHMPOBAHHOW 3alUThI OT
Bo30yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MexaHu3MoB (yHkiuonupoBanus PHK-
COJIep KAIX BUPYCOB, BHI3BIBAIOIINX 0CO00 OIMAcHbBIE 3a00JIeBaHHS YETIOBEKA U )KUBOTHBIX.

JleMoHCTpan U

Tabmuipl u cxembl:  «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHKeHepus», «I eHHas HHXKEHEPHUI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayyeHne MOITOYHOKHUCIIBIX IPOLYKTOBY.

IKeKkypeust «buoTexHoIOrns — BayKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010rHI

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
U Hay4Has JnesatenbHocTh Y. [lapBuna.

JBuxymue cunel 3Boionuu  BugoB mo Y. JlapBuHy (BBICOKas HMHTEHCHUBHOCTD
pPasMHOXKEHHUsI OpPraHU3MOB, HACIIEJACTBEHHAas H3MEHYUMBOCTh, OOppba 3a CylecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunteTndeckoit Teopun 3Bomonuu (CTI). HelitpanbHast TeopHs 3BOIIOLUH.
CoBpemeHHas HBOJIIOIIMOHHAs Ouosorus. 3HauyeHUe SBOJIIOIMOHHON Teopuu B (GOPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

[Moptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
Hapsun, C. C. Yersepukosn, U. U. IlImaneraysen, k. Xongern, /. K. benses.

Tabmuupl u cxemsl: «Cucrema xuBoi npupoas! (mo K. JlunHero)», «JlecTHuIa >KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
*KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoOei», «MuHorooOpasue



KyJIbTYpPHBIX (hopM KamycThl», «I1loposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BunoB (mo Y. JlapBuHy)», «Cxema COOTHOIICHHS ABMXKYIIUX CHJI JIBOJIOIUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUECKOM TEOPUN IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tomymsiuust Kak 3JeMEHTapHas eAuHHULA 3BoolMU. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyssiuil. U3Menenue reHo(oH/1a MOMYIISIMY KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeTuueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHl (IBMIKYIIME CHIIBI) JBOJIONMH. MyTaIllMOHHBIA MpoIecc.
KombOunaruHass u3mMeHUHMBOCTh. [[peii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUS
qacToT ayienedl B momynsanusx. DddexkT ocHoBarens. IDggexm OYmulLiouH020 20pablUKA.
CHudicenue 2eHemuyecko2o0 pasHoooOpaszus: npuduHvl u ciredocmeus. Illposenenue s¢ghgexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Mwurpanun. V30mauus TOMYISIAN:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMonornyeckas (penpoayKTUBHAS).

EcrectBennblii oT1O00p — HampaBistomuid ¢aktop sBomonnd. DopMbel ecTeCTBEHHOTO
oTOopa: IBWXKYIIUHN, CTAaOWMIM3UPYIOUIUH, paspbiBatomuii (au3pyntuBHbii). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHU3MOB KaK pe3ylbTaT MHUKPOIBOIIONMU. BO3HHKHOBEHUE
npucnocoOiaeHnii y opranu3zMoB. ApomMopdo3bl U uanoagantanun. [Ipumeps! mpucmocodieHui
y opraHusmoB: Mopdonoruueckue, GU3NOIOTHYECKUE, OWOXHMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLMH.
Wzomsiust — kimroueBoil  akTop BUAooOpazoBanus. [lyrh u cnocoObl BHI000pa30BaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumuonan3auus, rudpuanzanus). JJIuTeIbHOCTb 3BOIOIIMOHHBIX IPOLIECCOB.

MexaHu3Mbl HOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp  3BOntOonMOHHON OuONOrMM B pa3pabOTKE HAaydyHbIX METOJOB COXpaHEHHUS
6uopazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sHUTOB U HMX X03s5ieB. MexaHU3MbI
(bopMHUPOBaHMS YCTOMYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabnuupl 1 cxembl: «MyTallMOHHAs U3MEHUYHUBOCTbY, «[lomynsuoHHas CTpyKTypa BUa»,
«Cxema mposiBleHUs 3akoHa Xapau—BaiinOepra», «JIBUXKyIIHe CHUIBI  SBOJIOLHUNY,
«OKOJOTHYEeCKash H30JALMs MONYSIIMKA ceBaHCKOM ¢openny, «l'eorpaduueckass H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHMIIBI Aaypckoit», «IlomynsinuoHHbIe BOJHBI YUCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeHCTBUA ecTecTBEHHOro ot0Oopa», «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «OKuBspie HCKOIIaeMBIEe»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«®Du3nonoruyeckue agantanuny, «I[IpucnocodbieHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTbHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BuIa B mnpupone», «CrocoObt
BUJ000pazoBanus», «l'eorpapuyeckoe BHUI00OOpa3oBaHHE TpEX  BUIOB  JIAHABIIICH,
«DKOJIOTHUECKOe BMJI000pa3oBaHME BHUJOB CHHHUL, «llomumiaouasl pactenuii», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdbapuy pacTeHUH, KOJUIEKIIMH HACEKOMBIX, dydena NTHIl U 3Beper C
IpUMepaMu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yydesa NTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHHi OJIN3KUX BUIOB, 00pa30BaBLIMXCS PAa3IMUYHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BrIsBieHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas pabora «lIpucrnocobmeHust OpraHu3MOB U HUX OTHOCHTEJbHas
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTUIECKOMY KPHUTEPHION.

Tema 3. MakposBosouusi U eé pe3yabTaThl



MeTtobl u3yueHus: MakKposBosItoLMU. [laneonTonornyeckue MeToabl U3y4E€HUS SBOJIOLHUH.
[Tepexonubie popMbl U PUIOrEHETUYECKUE PSAIBI OPTAHU3MOB.

Buoreorpadpuyeckne ™meronasl uszydeHus osBomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepUKOB U OCTPOBOB. buoreorpaduyeckue odnactu 3emian. BUnb-sHIEMUKH U PETTUKTHI.

OMOpHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHE METObl M3YyYCHHS HBOJIOIHH.
['eneTnyeckue MeXaHU3Mbl SBOJIFOLMHA OHTOIE€HE3a M TOSBJICHUS SBOJIOLIUOHHBIX HOBLIECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MoJeKysspHO-
FeHeTUYeCKrue, OWOXMMHUYECKHEe M  MaTeMaTH4YeCKHe METOAbl HM3YUEHHUS  HBOJIOLHUU.
['omonoruynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWiia) dBOMIOUMU. [Ipunyun  cmeHvl  QYHKYULL.
HeoOpatumocTs 3Bostonuu. AjnantiuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIOIHH.

JleMoOHCTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuiel U cxeMbl: «DWIOTCeHETUICCKUH PsIJT JIOMIATN», «APXEONTEPUKCY, «3BEPO3YyOBIC
amepb», «Creronedans», «Punnodurey, «CemeHHbIe TanopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOBY», «PenmukThl», «HawampHble CcTaguu 3MOPHOHAIBHOTO
pa3BUTUSL  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHBIE W  aAHAJIOTMYHBIE  OpPraHbI»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpBHI YEIOBEKAa W IIUMITaH3e», «[ JIaBHBIE
HaIpaBlIeHUs IBOIOLUNY, «OO0IIe 3aKOHOMEPHOCTH IBOJIOLIUN.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbBIX OCTAaTKOB OpPTaHHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUH
HACEKOMBbIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTte3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMHS.
JloHay4HBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HMU (KpealuMoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apOo>KJIeHus )KU3HU U e€ ornposepxkenue onsitaMu @. Penu, JI. Cnannannanmy, JI. [lactepa.
[TponcxosxaeHue KU3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE ATanbl HeopraHuueckoi sBostonuu. [InanerapHas (reosorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
Omneir C. Mmwmepa u I'. Opu. O6pazoBanue mnonumepoB u3 MoHoMmepoB. KoarepBaTHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTmueckas
runoreza I'. Ménmnepa. PubGosumbr (T. Yekx) um rumoreza «vupa PHK» V. T'unbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NTPOTOKIIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. lckomaemble OpraHMYECKHE OCTaTKH.
['eoxponosorust u e€ Meroasl. OTHoOcUTenbHass M aOCONMIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHoOrMUecKast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanpHble sTansl oprannuyeckoil sBomronuu. [losiBieHre M 3BONIONUS MEPBBIX KIETOK.
Opontonuss Merabonu3zMa. Bo3HukHOBeHHEe mepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor mepBbIX Ha 3emse coodmiectB. CtpomaronuTsl. IlpokapuoTel u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTEHE3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX  TIPYII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHoBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHUi. OCHOBHBIE apoMop(do3bl PacTEHUU.
Beixon pactenmit Ha cymy. [losBieHHe CHOpPOBBIX pAacTeHM M 3aBOEBAHME HMH CYIIH.
CemeHnnbie pactenus. [IponcxoxaeHue NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. [lepBbie X0opaoBbIE
*KHUBOTHBIC. J)KHU3Hb B BOJIe. DBOJIONUS MO3BOHOYHBIX. [Iponcxoxnenne ampuOuil U penTuini.



[TpoucxoxaeHne MIEKOMUTAIMUX u OTUI. [lpuHiun xiarodeBoro apomopdosa. OcBoeHHE
0eCr03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmasi xapakTepucTHKa KJIMMara MU TeoJIoTHYecKux ImpoueccoB. llosBienue u
paciBeT XapaKTEePHBIX OPraHU3MOB. YTJIEOOpa30BaHME: €0 YCJIOBHS W BIUSHUE HA Ta30BBIN
coctaB aTMOC(]ephl.

MaccoBbie BBIMUpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MacCOBBbIX BbIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpH3HUC, ero ocobeHHoctH. [Ipobiema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cuctemMa opranudyeckoro mupa. [IpuHIUMNBI KjIaccu@UKaUd OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemMoHcTpauMu

[Toptpersr: @. Pean, JI. Cnannanuaunu, JI. Ilacrep, . . Meunukos, A. U. Onapun, Ix.
Xonpeiin, I'. Mémnep, C. Munep, I'. FOpu.

Tabmumer n cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMo03apoXJieHUs ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyecKkou
sBoNIOIIMNY, «['eoxpoHomornueckas mkangay, «HaudampHble 3Tambl OPraHUYECKON BOJIIOIIUN,
«Cxema o00Opa3zoBaHus JYKapuOT MyTéM cuMOuoreHesa», «Cucrema 3KUBOH MPUPOJIBIY,
«Ctpoenune  Bupyca», «Apomopdo3bl pacTeHuil», «PuHHOPUTB), «OIHOKIETOUYHbIE
BOZOpOCIN», «MHOrOKJIETOUHblEe BoJgopociany, «Mxm», «llanoporHuku», «l 0l0ceMeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUA SKHUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctusie», «llnockue uepBu»,
«YneHucToHOr1e, «PBIOBIY, «3eMHOBOIHEICY, «IpecMmbikarommuecs», «lITunen,
«Mnekonuraromuey, «Pa3Butue KuU3HM B apxeuckod dpe», «Pa3ButMe KHU3HH B
MPOTEPO30MCKON 3pe», «Pa3BUTHME KU3HU B TNAJCO30MCKOM 3pey», «Pa3BuTHE XU3HU B
ME€3030MCKON 3pe», «Pa3BuTme KU3HM B KailHO30Mckol »spe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPAy.

O6opynoBanue: repOapuyd pacTeHUN pa3MUYHBIX OTIENOB, KOJUIEKIIMA HACEKOMBIX,
BIIQXKHBIE TIpenaparhl >KMBOTHBIX, PAKOBHHBI MOJLTIOCKOB, KOJUJIEKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUL U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOITa€MBbIX, MYJISIKH OPTaHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu mno
M3Yy4YEHUI0 a0MOTEHHOTO0 CUHTE3a OPTaHUYECKUX COSTMHEHUN B MEPBUYHOMN aTMochepe».

Jlaboparopnasi pabora «/3ydeHHe M ONUCAHUE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY.

IIpakTnueckass padora «lI3yueHne o0OCOOEHHOCTEW CTPOEHHUS PACTEHUH Ppa3HBIX
OTJZIETIOBY.

IIpakTuyeckas padora «3yueHue 0COOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea0BeKa — aHTPONOreHe3

Pa3znensl u 3a1aun aHTpONOIOrUU. MeTOo 1l AHTPOMIOJIOTUH.

CraHOBJICHHE TPEJCTABICHUM O TPOUCXOXKIECHUU YeJIOBeKa. Penmuruno3Hbie BO33pEeHUS.
CoBpeMeHHbIE HaYYHbIE TEOPUH.

CxoncTtBo 4enoBeka € KMBOTHbIMU. (CHcTeMarWyeckoe IIOJIOKEHHE  YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOp(]OIorHuecKue,
AMOpHOTOTHYECKHE, (U3HOJIOTO-OMOXUMUYECKHE, ToBeAeHUeckre. OTIuYus dYeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cunbl  (pakTophl)  aHTPONOTreHe3a:  OWOJIOTUYECKHE,  COIMANIbHEIE.
CooTHotIeHre OMOJIOTHYECKUX M COIMATTBHBIX (PAaKTOPOB B AaHTPOIIOTECHE3E.

OcHOBHBIE CTaIuHU aHTponoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsSHbI (TIPOKOHCYIIHI)
U paHHHE TOHTUbI — O0IIUE MPEeIKH YeT0BEeKOOOpa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKU —



JBYHOTHE IpeKH Jiroaci. UenoBek ymenslil, IEpBble U3rOTOBJICHUS OpYAUN Tpyna. Uemnosek
MPSIMOXOJISAIITUN M TIEPBBIA BBIXOJ JIIOAeH 3a mpenensl Adpuku. UenoBek rennenbr0eprckuii —
00Nl MpeoK HeaHIEPTAIbCKOr0 YEIOBEKa U YEJIOBEKa pa3yMHOr0. YenoBek HeaHepTaibCKUi
KaK BHJI JIIOJEH XOJOJHOTO KiIMMarta. YemoBeK pa3yMHBId COBPEMEHHOIO THIIA, AEHHUCOBCKUN
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenerika u najieoreHOMHUKa.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBI OTOOp B MOMYJSLUSAX 4YelIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BONHBI, Apeiid) reHOB, MUTpALUs U
«a(dexT ocHoBaTENA» B MOMYJSALUAX COBPEMEHHOT'O YETIOBEKA.

Uenoseueckue pacel. [lonarue o pace. bosbiiue pacwl: eBporneouHasi (€Bpasuiickas),
aBCTPAJIO-HErPOHIHAsA (SPKBaTOpHAJIbHAs), MOHIOJIOMIHASA (a3MaTcKo-aMepHuKaHcKas). Bpems u
IIyTM pPAacCEJICHWs 4YeJoBeKa II0 IulaHere. EnuHCTBO 4yenmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmocoOiaeHHOCT, uelnoBeKa K  pa3HbIM  yCIOBUSM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u nperia reHoB Ha MOP(HOJIOTHIO U
(bU3HONOTHIO YeIoBeKa.

MexaucuurniauHapHble  MeToAbl B (u3nueckol (OMOJIOTMYECKOW) aHTPOMOJOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTM M MAaJCOAHTPONOJIOTHSl  YEJIOBEUECKHX  HOMYJISLUM.
buoconuanpHple  HMCCIIENOBaHUSA ~ NpUPOAbI  4enoBeka.  MccinegoBaHue — KOIBOIIOLNU
OHOJOTUYECKOT0 U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsr: Y. HapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJIIOTUMY», «[ OJIOBHOW MO3r  YeEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeNeT 4eloBeKa M CKeNeT IIUMIlaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aQHTPONOreHe3a», «IBOJIOLUOHHOE [JPEBO UEIOBEKa,
«ABcTpanionurek», «HenoBek ymenslity, «HenoBek npAMoxoasimuiny, «JleHuCOBCKHUI 4eT0BEK»
«Heanpepranbiupl»y, «KpomanboHIb, «lIpenku denoBekay», «ITambl 3BOJIIOLUU YEIOBEKAY,
«Pacsp1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTEeH, MPeMETOB MaTepUAIbHON KYJIbTYpbl IPEIKOB
yejoBeKa, penpoaykuuu (¢pororpaduu) KapTUH € MHQPOJIOrMYECKUMH U OHOIeHcKUMU
CIOXKETaMM MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaX0I0K UCKOMAEMbIX OCTATKOB YENIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepela 4elOBEKAa M 4Yepena IIUMIAaH3€, MOJENb KHCTH YeJIOBEKa U
KHMCTH IIMMITaH3€, MOJIETIN TOPCA IIPEIKOB YEJIOBEKa.

JlaGopaTtopnas pabora «/3yueHne o0cOOEHHOCTEM CTpPOEHMsI CKeJeTa 4YeJOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JOTNYECKUX aJalTalUNA YETOBEKAY.

Tema 6. OJxoJyiorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHU3MOB U
HAJ0PraHU3MEHHBIX CHCTEM C OKPY:KaloleH cpeaou

3apoxaeHue U pasButHe dKojoruud B Tpymax A. ['ymOGompara, K. @. Pymwe, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBsi3b
HKOJIOTHUH C IPYTUMHU HayKaMH.

Mertoap! skonoruu. [loneBsie HaOmMIONEHUS. DKCIIEPUMEHTHI B 3KOJIOTHM: MPUPOIHbBIE U
naboparopHble. MogenupoBaHrue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3Ha4YEeHHE DKOJIOTMYECKUX 3HAHWM I YelIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHE KaK
OCHOBa CBs3€M uenoBeuecTBa C MNpupofoid. DOpMHUPOBAHUE D3KOJOTMYECKOM KYIbTYphHl U
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorumn», «MeTonbl sKoaorun», «CxeMa MOHHTOpPUHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopHas padora «/3yueHre MeTo10B SKOJIOTHUECKUX UCCIECTOBAHUIY.



Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Oxoyiorndeckue  (GakToppl M 3aKOHOMEPHOCTH wuXx jaeictBus. Kiaccudukamms
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHEe, OWOoTHYecKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUS dKoJorndeckux (aktopos. [IpaBuno muanmyma (K. [lnpenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJoruueckuii ¢akrop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKUE TPYIIbl PACTEHUH MU KUBOTHBIX IO
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTa. @oTonepuoinsm.

Temmeparypa Kak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skosormueckuii (akrop. IlpucnocoOnenuss pacTeHU K MOIACPKAHUIO
BojHOro Oananca. Knaccudukauus pacreHuid mo oTHOUIeHHIO K Boje. [Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs, TTyOWHHAas
MOJNIOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOEHHOCTH CpeJ OOMTaHus
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHemnue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbel opranu3moB. [lonsarue o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: JaepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJHOJETHUE TpPAaBBbI.
Kuznennole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OcOoOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotndeckne  Qaktopel. Buabl OHOTHYECKMX  B3aUMOJICHCTBUH:  KOHKYPCHIIUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomepaius, MyTyaln3M, KOMMEHCAIU3M
(KBapTHUpaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TOMHUYECKHE,
dopuueckue, dabpuueckue). 3HaueHHE OUMOTUYECKHUX B3aUMOJICHCTBUN Ui CYIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoHCTpanuu

Tabmuupl 1 cxembl: «IKojorudeckue (akTopel», «CBETOBOM CHEKTP», « IKOJIOTHUUECKHUE
IPYIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TeNIOKpOBHBIE )KUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KUBOTHbIE», «DU3NOJIIOTUYECKUE aJanTalllKi >KUBOTHBIX», «Cpeabl OOMTaHMS OpPraHU3MOBY,
«buonornyeckue puT™MbD», «OKu3HeHHbIe GOPMBI pacTeHU», «KHU3HEeHHBIE (POPMBI )KUBOTHBIXY,
«JKocucTeMa HIMPOKOJIUCTBEHHOTO Jieca», «JKocucTeMa XBOMHOro Jecay», «llemu nurtanus»,
«XumnnyectBoy», «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaansmy».

OOGopynoBanue: repbapuu pacTeHH W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPasIMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOJMIOOMBBIX, TEHETOOMBBIX U
TEHEBBIHOC/IMBBIX PAaCTEHUM, CBETONIOOMBBIEC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repOapuu M KOJUIEKIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOPO30yCTONYMBBIX
pacTeHHid, uyuyeia NTUL M 3Beped, repOapuu pacTeHUN, OTHOCSIIUMXCS K TUTpoUTaM,
KcepopuTaMm, Me30(pHuTaM, KOMHATHBIE DPACTEHHMs JaHHBIX TPYIN, KOJUIEKIUH HKUBOTHBIX,
OoOWTAIONMX B pa3HbIX cpefax, repOapvu M KOJUIEKIIMM PAcTeHUN U KMBOTHBIX, 00JaAarOIINX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJUIEKIIUM PACTEHUN U JKUBOTHBIX Pa3IMYHBIX J>KU3HEHHBIX (OPM, KOJUIEKIIMHM KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlabopaTropnasi padora «BrisBieHHE MPUCTIOCOOICHNUN OPTaHU3MOB K BIIUSTHUIO CBETa».

JlaGopaTtopnass pabora «BblsiBiIeHHEe NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».

JlaGopaTtopnas padora «AHaroMHyecKHMe OCOOCHHOCTH PACTeHHH U3 pa3HBIX MeCT
oOUTaHUNY.

Tema 8. Iko/10rusi BUAOB M NOMYJIALHI



DKONOTUYECKUE XapaKTePUCTUKH Momyisiun. [lomynsius kak OMoNIornueckas cHucTeMa.
Pons HeomHOpomHOCTH cpefpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(GhOopMUPOBAHUU TPOCTPAHCTBEHHOU CTPYKTYPHI OMyJisiiuii. OCHOBHBIC TIOKA3aTEIH MOMYJISIIHH:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas W TOJOBas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojyoruyeckas CTpykTypa mnomynsuud. OueHKa YHCIeHHOCTH mnomyisiiuu. uHamuka
MOMYJISINUU U €€ peryisinus. buotndeckuii moreHuuan nonyysiqua. MoaenupoBaHue JUHAMHUKA
nomynsiuuu. KpuBble pocTa YucCIeHHOCTH momynsiuuu. Kpuble BbDKMBaHus. Peryssmus
YUCICHHOCTH TOMYJISAIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJIoru4ecKue cTparerud BunoB (I- u K-ctparerun).

[Tonstue 00 »HKoJMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loteHnumanbHas u
peann30BaHHAas HUILIU.

Bun xak cucrema momynsuuii. Apeansl BHAOB. Buabl MU uX KU3HEHHBbIE CTpPATETHUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEEHUS U MUTpAIMil JKUBOTHBIX. buomornyeckue WHBA3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHcTpannn

IToprper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTMYECKUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauun», «Bo3pacTHple mnupaMuasl nomysiun», «CKOpOCTh 3aceieHus
MOBEPXHOCTU 3€MIIM Pa3IMYHbIMH OpraHusMamuy», «Mojenb skonoruyeckoi Humu Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

Jladoparopnas padora «[IpucnocoOieHust CeMsH paCTEHUN K PACCETICHUIOY.

Tema 9. JkoJ10rus cO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOuiectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHose.

Oxocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnu). DyHKUMOHANBbHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue YpOBHHU.
Tpoduyeckue nenu u ceru. Aduornyeckue 00ku 3xocucTeM. [1ouBBI M WIIBI B 3KOCHUCTEMAX.
KpyroBopor BeliecTB U MOTOK SJHEPTUU B 3KOCUCTEME.

OcCHOBHBIE TTOKa3aTENIN YKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHIECKUE THPAMUIBI
qricen, OMoMacchl M SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKieccuu. [lepBHUHbIE U BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTpONOreHHbIE BO3JCHCTBUS Ha cykneccud. KimmakcHoe —cooOuiecTso.
buopa3noobpasue 1 moIHOTa KPYroBOPOTa BEHIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOTIOTEHHBIE  DKOCHUCTEMBI. ATpodkocucTemMa. ArporeHo3. Paznuums wmexmy
AQHTPOIIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OcCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTpomnu3anus ropojackoi dayHel. buonornueckoe ©  XO3MHCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBUI  OpPraHU3MOB B
sKocucTteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kirouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUHM U  BEIIECTB MEXAY CMEXKHBIMU
SKOCHUCTEMAaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYJSIUA W DKOCUCTEM B  YCIIOBHSX
€CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3AEHCTBUM.



Mexanuzmol  6030eiicmeusi  3aepA3HeHUll  pA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OpP2AHU3ZMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eucmeusi. MeTo0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmuupt u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJIUCTBEHHOTO JIECay,
«JxocuctemMa XBOHHOro jueca», «OyHKIMOHAJIbHBIE TPYNIbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 9Kocucreme», «llenn mwuraHus (macTOMIIHAA, JETPUTHAS)»,
«OKoJIOrHyecKas MUupaMuaa 4ucen», « IKoJIorndeckas nupamuia OnomMaccs», «IKOJIOrHuecKas
nupampaa sHeprum», «OOpazoBanue Oonota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca 1ocie mnoxapa», «9KocucTreMa o3epay», «ArpoueHos3», «KpyroBopoT BEIECTB U MOTOK
SHEPTuu B arporieHose», «[Ipumepsl ypOboskocucTem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKLIUM HACEKOMBIX, 4yydesia NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIEIIb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onvcaHue ypooIKOCUCTEMBD».

Jladoparopnas padora «/3yueHnue pa3HOOOpa3usi MEJIIKUX TOUYBCHHBIX YICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX .

IKeKypeust «IKCKypcHsl B TUIIMYHBINA OuoreoneHos (B n1yOpaBy, O€pe3HsK, €JbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JyT, 03ep0, O0I0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmeruianerapuas 00oj04Yka 3eMiIH, TAe CYIIECTBYET WM CYIIECTBOBAaja
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepuaackoro o
o6uocdepe. O6nactu 6mocheps! u e€ cocras. KuBoe BeniecTBo Onocheps! u ero GyHKIUH.

3aKOHOMEPHOCTH cyIecTBoBaHus 6uocgepbl. OcobeHHoCcTH OHochephl Kak I100aabHON
sKocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemects u
OMoreoXMMHYECKHe UKIBI (Yriieposa, a3ota). PutMuuHoCTh siBeHuit B Ouocdepe.

3oHanbHOCTH OuOchepsl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIU: TyH/pa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENU, CaBaHHbI, IIyCTBIHHU, TPOIIMYECKUE JIECA,
BBICOKOTOphsi. Knnmar, pacTuTenbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (GYHKLIHS JKUBBIX CHCTEM, OLEHKAa HMX PECypCHOro TMOTEHLHala |
O6rochepHbIX QYHKITHH.

JleMoHCTpanun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsl 3emnu», «Kpyrosopot azora B npupoze», «Kpyrosopor
yriaepojaa B npupoae», «Kpyrosopot kucinopona B npupose», «KpyroBopot Bojibl B IpUPOE»,
«OcHoBHbIe OuMOMBI cymny», «Knumarnuyeckue mosca 3emnm», «Tynapay», «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbld Jec», «Cremby», «CaBaHHa», «IlycTbIHSY,
«Tponmyeckuii mecy.

OGopynoBanue: repoapuu paCTEeHU pa3HBIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKawIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL. Bo3jaeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3AyIIHOM cpenpl. OxpaHa Bo3Ayxa. 3arps3HeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymenne noussl. OXpaHa NOYBEHHBIX PeCYpCOB. MI3MeHeHHe Knumara.

AHTpOIIOTEHHOE  BO3JCHCTBME Ha pPACTUTENbHBIA M JKMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUpPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojansie Tepputopun (OOIIT). Borannyeckue cajapl U 300JI0THYECKHE
MapKH.

OcHOBHBIE IPUHIIUIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA U MPUPOAbI. ParroHaabHOE
MPUPOJONIONB30BAHNE M COXpaHEHHE OHMOJOTHYecKOoro paszHooOpazust 3emum. OOmue



3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHBIE OCIIEACTBHUSL.

Pa3BuTHE METOJOB MOHHMTOPHUHTA pPAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcvl. Hayuonanvhvle ungopmayuontvie
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUCmem 1 cnoco6o6 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX IKOCUCTHEM.

JleMoOHCTpan U

Tabmuupl u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocdepb»,
«3arpsisHeHne  1ouBbl», «llapHukoBbIA 3 dexT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppuTOpUn», «MOJENU YIPaBIIeMOro MUPAY.

O6opynoBanue: Qororpaguu OXpaHSEMbIX pPACTEHUH U JKUBOTHBIX KpacHOU KHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
pOTpaMM CpeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAPEAMETHBIC U IIPEIMETHEIE.

B cTpykType JTUYHOCTHBIX pe3ysibTaTOB OCBOEHMS MPOrpamMMbl 10 OMOJIOTUU BbIAEIECHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPEIEIICHHUIO,
Hanuyue momueéayuu K OOydeHUIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXJIeHUI JIMYHOCTH HAa OCHOBE KJIHOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJCTBOBATHCS B
CBOEM  JEATEIBHOCTH  IL€EHHOCTHO-CMBICIOBBIMM ~ YCTAHOBKAMH, IPUCYLIUMH  CHCTEME
OHoJOru4Yeckoro  oOpa3oOBaHMsS, Haauuue NPAOCO3HAHUS ~ SKOJIOTMUECKON  KYJIbTYpBHI,
cnocobnocmu cmagumy LENHU U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JIn4HOCTHBIE pPe3yabTaThl OCBOCHUS MPOTrpamMMbl 110 OMOJIOTHM JOCTUTAIOTCS B €AUHCTBE
y4eOHOIl W BOCHUTATENbHOM JESTEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMHU IOBEIEHHMSI M CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPA3BUTHSI, Pa3BUTHUsI BHYTPEHHEW MO3MLMU JIMYHOCTH, ATPUOTU3MA U
YBa)XXCHUsI K 3aKOHY M IIPaBOIIOPSIKY, YEJIOBEKY TpyJda U CTApLIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€QUI0O W  TpaJulusaM
MHOTOHAallMOHAJIBHOTO Hapona Poccuiickoit denepanuu, Npupoae U OKpyXkKarollen cpele.

JIMYHOCTHBIE Pe3yabTaThl OCBOSHHS YU€OHOTO mpenMeTa «bHoiaorusy ITOMKHBI OTPaXkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpWEHTAlMil, MO3UTUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHMCKOrO  OOILEeCTBa,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITA AESITENbHOCTH B IPOILIECCE PEeATM3allid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMSA:

c(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOIr0 OOIIECTBa;

OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX IpaB M OO0S3aHHOCTEH, YBaKEHUE 3aKOHAa U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JESATENbHOCTH MPU CO3JaHUM Y4EOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IO3MILHMIO IO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBATh B  CBOUX JICHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYJbTYPHBIMA EHHOCTSAMU U COLUAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHUYECKOTO COJIEPIKaHNUS;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUIMCKOM IPaXKIaHCKOM NICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K
CBOEMY HApoOJy, 4yBCTBAa OTBETCTBEHHOCTH mepel PoawHON, ropaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSAIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAWI0 W TaMSATHUKAM TMPUPOJIBI,
JnocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIGHUE W pPa3BUTHE
OHMOJI0TUH, TOHUMAaHK 3HaYeHUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoexx IEHHOCTb, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3cTeTUYECKOTr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILIICHHUI;

MOHMMAaHKE YMOLIMOHAIIBHOTO BO3ACHCTBUS KUBOU NMPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

NOHMMaHHE U peau3alysl 310pOBOro M 0e30macHoro o0pasa Ku3HH (370pOBOE MUTAHUE,
coOI0ZieHre TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
perynsipHasi (u3uYecKas aKTHBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHUMAaHWE I1IEHHOCTH TIPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTHBHOTO 0O€30MacHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS AIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTH K TPY/Yy, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTHYECKON M COLMAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
NeSTeTbHOCTb;

MHTEpEC K pa3nuyHbiM chepam mpodhecCHOHATbHOW AeATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKECHUH BCel
KH3HU;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HHM Ha 3emIe,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIBTYPHI: NMPUOOPETEHHE OTBITa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HaHHUeE TN100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJieM U MyTeil UX pelIeHus;

CIIOCOOHOCTH UCMOB30BaTh MPUOOpPETaeMble TPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
MpU peIIeHWH TPOoOJIeM, CBSI3aHHBIX C PaAllMOHAIBHBIM IMPUPOIONOJIb30BaHUEM (COOIIOIEHNE
MpaBWJI TIOBEJEHUSI B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B HKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Onochephl);



AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAILIUX BPEA OKPYKAIOLIIEH NPUPOJHOM Cperne,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYNIbTYpPBI, OIBITA
JIEATEIIbHOCTH  JKOJIOTMYECKOM HANpPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIbHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON JEeATEIbHOCTH dKOJIOTHUECKONW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE S3bIKOBOM M UNTATEIILCKON KYJIBTYPHI KaK CPEICTBA B3aUMOIECHCTBUSA
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMs €€ poyid B (OPMHPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MHUpe KaKk O €IUHCTBE IpUPOAbI, YeIOBEKa U 0OllecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 0OeCreueHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJIOTHUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0Ja U3 IN100aIbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B IOJIyUEHUU OMOJOTMYECKUX 3HAHWU B LIEJISAX IOBBIIMICHUS 00IIEn
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

[IOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
aKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAHMHM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MetanpeameTHble pe3ysbTaThl OCBOEHUSI ydeOHOro mnpeamera «buonorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUITMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CHUCTEMa, HAay4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHUe, HaOMI0eHNe, U3MEpEeHUe, HKCIEPUMEHT U JIpyTue); YHHBEpCalbHbIe
yueOHble JeicTBUS (TM03HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTHUBHBIE), 00ECIEUNBaOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAJIbHONH KOMIETEHIIMH OOYYaIOIIUXCS;
CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4YeOHbIE JEHCTBHS B IIO3HABATEIBLHOM U
COLMAJIBHOM MPAKTHUKE.



B pesynprare wn3ydeHuss OHMONOTMM Ha YPOBHE CpeOHEro oOmero oOpa3oBaHUS Y
obOyyaromierocss OyayT copMUpOBaHBI MO3HABATEIIbPHBIC YHUBEPCAJIbHBIE YUYEOHBIC JCHCTBUA,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4eOHBIC JICHCTBHUS, PETYJIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertarnpenMeTHbIe pe3ysbTaThl OCBOSHHS MPOTPaMMBbl CpelHero oOImero odpa3oBaHuUs
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpoOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIIECHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICSATH HX XapaKTEPHBIE MPU3HAKH, YCTAHABIIUBATE CBSI3H C APYTUMHU TOHITHSIMH);

ONpEeNeNiATh UENU ACATEIbHOCTH, 3ajaBas MapaMeTPbl M KPUTCPUH HX JIOCTHIKCHHS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHUECKUE TOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE pACCYXKICHHUS (MHAYKTHBHBIC, JCIyKTUBHBIC, II0 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEYHUN PAa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHSI:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENLCKON U MPOEKTHOW AEsITeNbHOCTH, HaBbIKAMU
paspemieHus mpooieM, CocOOHOCTBIO H TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOWUCKY METOIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCTIONIB30BaTh PAa3IUYHBIC BUIBl ACATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YYCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B OOpA30BATEIBbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelleHHs, HaXOJUTh AapTyMEHTHhI JUIS JI0Ka3aTelbCTBA CBOMX YTBEPXKJICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU PEIICHHUS;

AHAIM3UPOBATh TIOJYYCHHBIE B XOJIe PpEHICHHS 3a7add  Pe3yiabTaThl, KPUTHUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIHN OIBIT;,

OCYIIECTBIISITh IIEJICHAIIPABICHHBIM MOUCK TEPEeHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCHTh 3HAHHWS B  [O3HABATEIBHYI0O U  MPaKTUYECKyl0  oOyacTu
KU3HEEATCITLHOCTH;



YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE WJEH, Mpeajaratb OpUTHHAJIbHbBIE MOAXOAbI M PELIEHUs, CTaBHUTH
npoOJIeMbl U 33]a4u, TOMyCKAIOIINE aJbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMamu (TEKCTe ydeOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTMYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO PA3TUYHBIX BHIOB U (HopM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGopMaIuu, HeOOXOAMMOM /7S BBIIIOJIHEHUS YU4EOHbIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TIPEACTABICHUS OHOJIOTHYECKOM
uH(popmMaiuu (cxemsl, TpaduKH, JUarpaMmbl, TAOIHIIbI, PUCYHKH U IPYToe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMmyiel, abOpeBUATypy, HOMEHKIATYPY, HCIOIb30BaTh M IMPEOOPa3OBBIBATE 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alMThl WHpOpMANKU, HHOOPMAIIMOHHOK
0€30MacHOCTH JTUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCEX cepax KU3HH, aKTUBHO y4aCTBOBATh B JTHAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeUIaraéMoil 3a/Ja4yd, YYWUTBIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULIUHI IPYTUX YUaCTHUKOB JIMAJIOTa MU TUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOIIEHHs, NMOHWMATh 3HAYEHHUE COIHMAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(QJIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIEHHUS U B3aUMOJEHCTBMS, MOHMUMATh HaMEpEHUs
JPYTUX JIOACH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHWUEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMAaTh M HUCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHONH pabOThI IpU
pelieHny OMOoJ0TrH4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellIeHUH y4eOHOM 3a1auu;

BBIOMPATh TEMAaTHKY M METOJbI COBMECTHBIX NEHCTBHH ¢ y4ETOM OOMIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJeHa KOJUIEKTUBA,;

NPUHUMATh TEId COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUsL MO €€ JOCTH)KEHHUIO: COCTAaBIATh IJIaH JEHCTBUHM, pacupefensTh PO € y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTh HOBBIE MPOEKTHI, OLEHWBATh WJEH C TMO3MIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh MMO3UTHBHOE CTPATETHUYECKOE TIOBEJACHHE B PA3JIMYHBIX CUTYaIUsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAIbLHBIMH PeryIaTHBHBIMM 1€l CTBHSIMU:

1) camoopranu3amusi:



UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
’KM3HEHHBIX M y4EOHBIX CHTYaIHIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYJIHMPOBAaTH COOCTBEHHBIC 33Ja4l B O00pa30BATENBbHOM MEATEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX HPEAIOYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATh MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTUBBI M aPI'YMEHTBI IPYTUX HPHU aHAIIU3E PE3YIIbTaTOB JIESATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

OpUHUMATD ce0sl, TOHMUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MPH aHAJIM3E PE3yNIbTAaTOB JAEATEIBHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C TIO3UIIUH IPYTOTO YEIIOBEKA.

MNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3ynabTaThl OCBOEHHS cofepxaHus ydueOHoro mpeamera «buomorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MpoPMIbHOTO 00yYeHHsST 00yUYaromuXCs
Oouonorun. OHHM BKIIOYAIOT: crenupuyeckue s OWONOTMHM HAaydHbIE 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMd U MpeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTENIbHOCTH MO TONYyYEHUIO HOBBIX 3HAHUI M MX MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX, a
TaK)K€ B PEATbHBIX KM3HEHHBIX cUTyanusaxX. [IpeameTHbie pe3ynbTaThl MPeICTaBICHbI 110 TOaaM
U3Y4EHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTH 3HAHHUI O MeCTe M POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHONW KapTHHBI MHpA, B IMO3HAHWW 3aKOHOB MPUPOABI U
pelieHny TpobiieM palMoOHAIBHOTO IPUPOIOTIOIB30BAHMS, O BKJIAJ€ POCCUNCKUX U 3apyOEKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUY;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HaHWM, KOTOpas BKJIIOYAeT: OCHOBOIOJArarollne
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATUS (KU3HB, KJIETKA, OpraHU3M, METa0OJIu3M, TOMEOCTas,
CaMOpEeTryJISILMsI, CaMOBOCIIPOU3BEICHHIE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonornueckne teopun (kinerounas Tteopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. V. BaBunoBa — o mentpax
MHOT000pa3usl ¥ MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MMOKOJIEHUS, PACUIEIUICHUS], YUCTOTHl FaMeT, HE3aBUCUMOTr 0 HaclienoBanus I'. Mennens,



TOMOJIOTUYECKUX PSJOB B HacleAcTBeHHOW u3MmeHunBocTH H. W. BaBuiopa), mpuHIUIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHKE, U3MEPEHUE, HAOII0ICHIE, SKCIIEPUMEHT);

YMEHME BbLACIATh CYLIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK IPOKApUOT U IYKapuoT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OpraHM3MOB, B TOM uucle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOECHUS OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KMBOTHBIX, YEJIOBEKA,
MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIUX B OpraHU3Max pacTeHHH, >XKUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa0O0IM3M), IPEBPAILCHUS SHEPTHH,
Opo’keHUs, aBTOTPO(GHOr0 U reTepoTpoPHOro TUIOB MUTAHHS, (HOTOCHUHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO PA3BUTHSA, PA3MHOKEHHUS,
WHAMBUAYAIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOTO 0TOODPA;

YMEHHE YCTAHABIMBATh B3aUMOCBS3H MEXAY OPTaHOMJAMU KIETKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M WX (QYHKIUSIMH, MKy OpraHaMd U CUCTEMaMHU OPTaHOB Y
pacTeHuid, >KMBOTHBIX M 4YellOBEKa M MX (YHKIHMSIMH, MEXKIy CHCTEeMaMHU OPraHoOB U HX
GyHKIUAMH, MEXAY 3TanaMu OOMEHa BEIIECTB, dTalaMM KJIETOYHOTO LMKJIA U KU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
¢deHoTumnom u (hakropamu Cpesl OOUTAHUS;

YMEHHE BBISBISITH OTIUYMUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHIA,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOIOTHIO U
CUMBOJIMKY JJISl J0KA3aTeJIbCTBA POJCTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE pellaTh OUOJNIOTUYECKUE 3aJaud, BBISBISATh NPUYMHHO-CIIEICTBEHHBIC CBS3U
MEXJy HCCIEAYyeMbIMU OMOJIOrMYECKMMM MpPOLIECCAaMU U SBJICHUSMH, JEJIaTh BBIBOJABI U
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U MPAKTHUYECKHE padOThl, cOOJ0IaTh MpaBUia MPH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bl, TPOBEPSATh HUX OKCIEPUMEHTAIBLHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYEHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4EOHO-HCCIEOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMEHHUE OLIEHUBaThb J3TUYECKHE acCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 001acTH
OMOJOTUM M MEOUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
U3MEHEHHE T€HOMa U CO3[aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON e TETLHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITLCKOTO X035 CTBa, MHUILEBON
MPOMBIIIJIEHHOCTH, YIIyOJIsTh IO3HABAaTEIbHBIH HWHTEPEC, HAINpPaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu M MPOAOJDKEHHE OHOJOTHYECKOro o0pa3oBaHHs B
OpraHMu3aIMsaX CpeHEro NpodecCuoHaIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUI O MecTe U PoJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GbOpMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IOPUPOBI U PEIIEHUH HKOJOTHYECKUX MPOOJIeM YelIoBEYeCTBAa, a TAKXKe B PEIICHUU BOIPOCOB
paloOHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (OPMUPOBAHMM LEHHOCTHOTO OTHOLIEHUS K
npupoje, oOIIeCcTBY, YENOBEKY, O BKJaJ€ POCCHMCKHX M 3apyOeXHBIX Y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BIAJIeTh CUCTEMOI OMOJIOTMYECKHX 3HAHUHM, KOTOpas BKJIIOYACT OINpPENEIICHUS U
MOHMMAHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHHA (BHL,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBojronuoHHass Tteopusi Y. JlapBuHa,
cuHTeTHYeckass teopus spojtonun), yueHus (A. H. CeeprioBa — 0 MyTAX W HampaBIICHUSIX
spommonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), npasuna (Muaumyma lO. JInbOuxa,
IKOJIOTHUYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUnoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJE€Th OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHMS, WCIOIb3yEeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpEHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHHS U OLIEHKH aHTPOINOICHHBIX W3MEHEHUU B
IpUpPO/IE;

YMEHHE BBIACNATh CYUICCTBEHHBbIC NPU3HAKU: BUAOB, OMOIrEeOIEHO30B, AKOCHUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIETro, ABIKYIIETO W pa3pbIBAIONIETO €CTECTBEHHOTO OTOOpa,
AJTONATPUUECKOr0 M CUMIATPUYECKOT0 BU000pa30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelie 0OMTaHUs, YepelOBaHuUs
HaIpPaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBS3M MEXAY IMPOIECCAMU HBOJIONUH, JBHKYIIUMHU
CHJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMHU Pa3IMYHbIX SKOCHUCTEM U MPUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISTh OTIUYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpere oOuTaHus, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHU3MOB B cOOOIIECTBAaX, aHTPOINIOTCHHBIX U3MEHEHUN B SKOCHUCTEMAaX CBOECH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE apTyYMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBAa pPOJICTBA OPraHM3MOB pAa3HBIX CHCTEMAaTHYECKHX TPYII,
B3aMMOCBSI3M OPTraHU3MOB U CpeIbl OOMTAHMSA, €AWHCTBA UYEIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEeHHUs] MHOT0o00pa3us BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYLIECTBOBAHMSI MPUPOJIBI U
YeJI0BEYECTBA;

yMEHHUE pelaTbh OWOJOTHYECKHE 337a4yM, BBIIBIATh MNPUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH TIPOIIECCAMH W SIBJICHHSMH, J€laTh BBIBOJABI U
IPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpPaKTHUeCKHe paboThl, cOOII0aTh MpaBuia MpU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bl, TPOBEPATh HUX OKCIEPHUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UCCIeI0BaHMs, aHATM3UPOBATh MOJYUYEHHbIE PE3Yy/IbTaThl U JIe1aTh BbIBO/IBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIBCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
MIOJTy9YEeHHBIC PE3YIIbTAaThl HA YUEHUYECKUX KOH(PEPEHIIHIX;

yYMEHHUE OIIEHMBAaTh THUIOTE3bl U TEOPUM O MPOUCXOKIACHUU JKU3HHU, 4YellOBeKa U
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0aX MPEJOTBPAIICHHS TII00aThHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp Oyaylei nmpodeccuoHanbHON AESITETbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTMH, IPHPOJIONONB30BAHMS,  MEIUIHUHBI, OHOTEXHOJOTHH,
NICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SWCTBA, MHINEBOW MPOMBINIICHHOCTH, YTIYOISTh
MIO3HABATENbHBI WHTEpEC, HAMNpaBICHHBI HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccun M MPOJODKEHHE OHMOJIOrMYecKoro oO0pa3oBaHMs B OpraHM3alUsIX CpPETHEro
npo¢eCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos
Ne ni/nt HanmeHnoBaHue pa3je/ioB U TeM Kontponbupe  TpakTiueckue JJeKTpOHHBIE (HU(PPOBBIE)
NPOrpaMMmblI Bcero paBOTLI paGoTLI o0pa3oBaTe/ibHbIe pecypchl
1 buosorus xak Hayka 1 POIIL .
https://resh.edu.ru/subject/5/10/
2 JKuBbI€e CHCTEMBI U X U3yUYEHUE 2
3 buosorust kieTku 2 0.5
4 XUMHYECKasi OpraHUu3aIus KJICTKA 10 1
5 Ctpoenue u GyHKIMH KIETKH 8 2
5 OOMeH BelecTB U IpeBpalleHHe YHEPTUn 9 1
B KJIETKE
7 HaCJIeIlCTBeH}faﬂ uHpopManus U 9 05
peanu3anus e€ B KJIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Crpoenue U GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3smHOXkeHue u pa3BUTHE OPTaHU3MOB 8 1.5
11 I'eneTnka — HayKa 0 HaCJIEICTBEHHOCTH U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIENCTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 broTexHONoTHs U CHHTETHYeCKast 4
ouonorus
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I1O0 102 0 13
[TPOI'PAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne ni/m Kourposbubie IIpakTHyeckue
orpa o0pa3oBare e pecypce
nporpamMMsl Bcero paGoTHI paGoThi paszoBaTe/bHbIE PeCypChl
1 3apoxaeHUE U Pa3BUTHE IBOTIOIMOHHBIX 4 POI:
[PEACTaBACHHUN B OUOIOTHH https://resh.edu.ru/subject/5/11/
2 MUKpO3BOIIONHUS U €€ Pe3YJIbTAThI 14 2
3 MaxkposBoronus 1 €€ pe3yabTaThl 6
4 [IpoucxoxaeHre u pa3BUTHE KU3HHA HA 15 15
3emuiie
5 [IpoucxoxaeHne 4yenoBeKa — 10 1
aHTPOIIOTEHE3
DKOJIOTHS — HayKa O
5 B3aMMOOTHOLICHHSIX OPTaHU3MOB U 3 05
HA/IOPTaHU3MEHHBIX CHCTEM C '
OKpY>Karollen cpeion
7 OpraHu3Mmsl U cpefia 00uTaHus 9 1.5
8 DKOJIOTHS] BUJIOB U MOMYJISIIIUI 9 0.5
9 DKousorus cooOIecTB. DKOJIOTHIECKUE 12 05
CHCTEMBI
10 buocdepa — rimobanbHast sKkocucTema 6
11 UYenoBek U OKpy’KaroIas cpena 6
12 PesepBHOE Bpems 8
OBLIEE KOJIMYECTBO YACOB I1O 102 0 75

[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudposeie
Tema ypoka KoHTpoabHBI IIpakTHyecku
n/n P Bcero OHTPOT ¢ p ccrne u3ydeHusi oOpa3oBaTesIbHbIE

padoThI padoThI pecypebi

buonorus xak KOMIUICKCHAsI HayKa U KaK
4acTb COBPEMEHHOI'0 00LIeCTBa

JKuBrle cUCTEMBI U UX CBOMCTBA
YpoBHEBas opraHu3anys ) KMUBbIX CUCTEM

A W N R

Hctopust OTKpBITUS U U3YUEHUS KIIETKH.
Knerounas teopus

N

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonorun. [Ipaktudeckas padora Nel
«3y4yeHne MeToI0B KJIETOUHON OMOJIOTHH
(xpomarorpadus, snexrpodopes,
muddepeHanbHOe HEHTPUPYTHpOBaHUE,
ITLIP)»

6 XUMHAYECKUH COCTAB KIIETKU 1

MuHepaJibHbI€ BEeIlleCTBa KJIETKHU, UX
Ouosoruyeckas poiib

Opraanyeckue BenecTBa KIeTKH — OEJKH.

8 JlaGopatopHas pabota Nel «O6HapyxkeHHe
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peaxkuuii»

9 CgoiicTBa, K1accupuKanys U GyHKIUN
0enKkoB

Opranuyeckue BenecTBa KIeTKH —
YTJIEBOJIBI

10

Opl"aHI/I'-IeCKI/Ie BC€IICCTBA KICTKHU —
JIUITUABI.

11




Hyxneunoseie kucnotsl. JIHK u PHK.
Jlaboparopuas pabota Ne2 «lVccrnenoBanue

12 HYKJIGHHOBBIX KUCJIOT, BBIJICJIEHHBIX U3 05
KJIETOK Pa3IMYHBIX OPTaHU3MOB)
Crpoenne u pynkuuu ATO. [pyrue

13
nykieozuaTpudocdatel (HTD).

14 CexBenupoanue JJHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMHKH, IIPOTCOMUKHU

15 MeTo/1bl CTPYKTYPHOM OHOIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CrpoeHnue 3yKapuOTUYECKON KIIETKH.

17 [IpakTuueckast padora Ne2 «3yuenue 0.5
CBOMCTB KJICTOYHOM MEMOpaHBI.

18 [ToBepXHOCTHBII anmapar KJIeTKU
OaHoMeMOpaHHbIE OPTaHOMIbI KIIETKH.

19 [Ipaktrueckas padota Ne3 «3ydyenue 05
JBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KJIETKax»
[ToryaBTOHOMHBIE OPTaHOU BT KIIETKU:

20 MUTOXOHJIpHH, T1acTu bl JlabopaTopHas 05
pabota Ne3 «MccnenoBanue mia3Moin3a u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHbIe OpraHOUAbI KIETKU

22 Ctpoenue u GyHKIUH s1Ipa
CpaBHUTEIbHAS XapaKTEPUCTHKA KICTOK

23 sykapuort. JlabopaTopHas padora Ned 05
«M3y4yeHne cTpoeHus KJIETOK pa3InYHbIX '
OpPTaHU3MOBY.
ACCUMUIISITINS ¥ TUCCUMUIISALINS — JIBE

24 CTOpPOHBI MeTabomm3Ma. Tumnsr oOMeHa

BemiecTB. JlabopaTopnas pabora Ne5
«M3yvyeHne KaTaTuTHIeCKON aKTHBHOCTH




dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJasbl)»

DepMEHTaTUBHBIN XapaKTep peakLui
KJIeTOYHOro MeTabosu3Ma. Jlaboparopuas

25 pabota Ne6 «3yuenme pepMeHTAaTUBHOTO 1 0.5
pacIIeuieHus NepoKCuaIa BOJA0POia B
PACTUTENBHBIX M KUBOTHBIX KIIETKAX)
26 Benku-akTuBaTOpHI U OCIKH-UHTUOUTOPHI 1
27 ABTOTpO(DHBIN THIT 0OMEHa BEIIECTB 1
28 doTocuHTE3 1
Xemocunres. Jlaboparopnas padota Ne7
29 «CpaBHEHHE ITPOLIECCOB POTOCUHTE3A U 1 0.5
XEMOCHHTE3a»
AHaspoOHBIe OpraHn3Mbl. Bupl OposkeHus.
30 JlaboparopHas pabota Ne8 «CpaBHeHHE 1
IPOLIECCOB OPOKEHUS M JIBIXaHHSD»
31 AdpoOHBIE OpraHU3MBbl. JTarnbl 1
HHEPreTHUecKoro ooMeHa
DHeprusi MeMOpaHHOTO TpaJueHTa
32 npoToHoB. Cunte3 AT®: pabota 1
npoToHHON AT®-cuHTAa3bI
33 Peakiinm MaTpu4HOTO CHHTE3a 1
34 Tpanckpunuus — matpuussii cuaTe3 PHK 1
35 Tpancinsiius u e€ 3tanbl 1
6 Koauposanue amuHokuciot. Ponb 1
pubocom B OnocuHTe3e Oenka
37 Opraau3anus TeHOMa y TPOKapHOT U 1
YKapHOT
38 MonekymnsipHble MEXaHU3Mbl HKCIPECCUU 1
TeHOB Y DYKapHOT
39 Bupycer — BHeKsIeTOUHBIE POPMBI )KU3HU U 1 05

oOnuratHble napasutel. [IpakTuueckas




pabota Ned «CozmaHue MOJEIN BUPYCa»

BupycHbie 3a00eBanus yeloBeKa,

40 . 1
YKUBOTHBIX, PACTCHU

41 HanotexHoyioruu B OMOJIOTHH U MEUITIHE 1

42 JKU3HEHHBIN 1K KIETKU 1

43 Matpuunslii cunte3 JJHK 1
Xpomocomsl. JTaboparopHast padorta Ne9

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 1 0.5
MUKpOTIpenaparax»

45 JleneHue KICTKHM — MHTO3 1
Tuns! kneTok. Kapnokunes u UTOKUHES.

16 JlabopaTtopHnas padora Nel0 «Habmonenue 1 05
MHUTO3a B KJIETKaX KOHYMKa KOpeIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Peryisinus »KM3HEHHOIO LIUKJIA KIETOK 1

48 OpranusM Kak eIuHOE 11eJI0e 1

49 Txanu pacrenuii. JlJabopatopHas pabora 1 05
Nell «M3y4yeHue TKkaHe pacTEHUN»
TkaHU )KHBOTHBIX U Y€JIOBEKA.

50 JlaGopatopHas pabota Nel2 «3yuenue 1 0.5
TKaHEW KUBOTHBIX)
Opransl. CucreMsl opranoB. JlaboparopHast

51 pabota Nel3 «M3yueHune opraHon 1 05
IIBETKOBOTO PACTCHUS

52 Ormopa Tesla OpraHu3MoB 1

53 JIBI>KEHE OpraHN3MOB 1

54 IIntanne opraHu3mMoB 1

55 [Muranue MO3BOHOYHBIX KUBOTHBIX. 1
[TunieBapuTeTbHAS CHCTEMA YeIOBEKa

56 JlpIxaHue OpraHu3MOB 1

57 JIpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U 1




YCI0BCKa

58 TpaHcOpT BENIECTB y OPTraHU3MOB 1
59 KpoBeHocHasi cuctema mo3BOHOUHBIX 1
JKUBOTHBIX U YEIIOBEKA
60 Briienenue y opranuzMoB 1
61 3amuTa y OpraHu3MoB 1
62 NMMyHHas cucTeMa 4enoBeKa 1
63 PazapaxuMocTh U perynsuus y 1
OpPTaHU3MOB
64 I'ymopanbHas peryssius ¥ SHIOKpUHHAS 1
CUCTEMa KUBOTHBIX U YEJIOBEKa
65 DopMbI Pa3MHOKEHHUST OPTaHU3MOB 1
66 [TomoBoe pazMHOKEHUE 1
67 Meiio3 1
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta 1 05
Nel4 «M3ydyeHue cTpoeHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX MHKpPOIIpernapaTax»
69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3
70 3akyajKa OpraHOB U TKaHEH U3 1
3apO/IBIIIEBHIX TUCTKOB
PocTt u pa3ButHe KHUBOTHBIX.
71 JlaGopaTopnas pabota Nel5 «BL?IBneHHe 1 05
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MTO3BOHOYHBIX JKHBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHU.
72 Jlaboparopnas pabota Nel6 «Ctpoenue 1 0.5
OpPTaHOB Pa3MHOXKEHUS BBICIIUX PACTCHHI»
73 Hcropust cTaHOBIEHUS U PA3BUTHUS 1

TCHCTUKHN KaK HAYKH




OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHKH.

74 JlaboparopHas pabota Nel7 «JIpo3zoduna 1 0.5
KaK O0BEKT FreHETUYECKUX MCCIICIOBAHUI)
3aKOHOMEPHOCTH HaCIICIOBAHHS
NpU3HAKOB. MOHOTHOpUIHOE
75 ckpentuBanue. [Ipaktuaeckas padora Ne5 1 0.5
"H3yueHue pe3ynbTaToB MOHOTHOPUTHOTO
CKpeluBaHus y Apo30duibr"
76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpEIIUBAHUS
77 AHanusupyrouiee ckpeuiuBanue. Hernomnnoe 1
JIOMUHUPOBAHHE
JuruOpuHOE CKpeIuBaHHKE.
78 [IpakTuueckas padbora Ne6 «3yuenue 1 05
pe3yJIbTaTOB TUTUOPUIHOTO CKPEIIUBAHUS
y IpO30(HITBD»
79 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO 1
CKPEIIUBAHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIECTBEHHOCTH 1
82 I'enernka mona 1
83 ['eHOTHT Kak [EIOCTHAS CHCTeMa 1
84 FeHeTquCKHﬁ KOHTPOJIb Pa3BUTHUS 1
PACTCHHIA, )KUBOTHBIX U YeJIOBEKa
85 W3mMeHunBOCTh NpHU3HAKOB. Buibl 1
W3MEHUYUBOCTH
86 MonudukarmonHas "3MEHYHBOCTh 1
BapuarnmonHsbIi ps v BapualimoHHAs
kpuBas. JJaboparopnas padota Nel8
87 «MccnenoBanue 3akOHOMEPHOCTEN 1 0.5

MOAU(UKAITMOHHON U3MEHUYUBOCTH.
[TocTpoeHnne BapuallMOHHOTO psifia U




BapUAIMOHHON KPUBOM»

88

89

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KomMOuHaTuBHas N3MECHYHNBOCTD

MyTanuoHHasi U3SMEHYUBOCTb.
[Tpaktrueckas padora No7 «Myranuu y
Tpo30¢huibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

91

3aKOHOMEPHOCTH MYTAI[HOHHOTO IMpoIlecca.
DOUreHeTUKa 1 JITUTEHOMHUKA

I'eneruka yenoseka. [IpakTudeckas padbora
No8 «CocrapiieHue u aHajiu3 POI0CIOBHON

0.5

92

93

94

MeToapl METUIIMHCKON T€HETUKHT

3Haqu1/Ie MGHHHHHCKOﬁ T'CHCTHUKU B
PEIOTBPAIICHUH U JICUCHUH TeHETHYCCKIX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHSTHS CEIECKIIHH.
JlaGopatopHas padota Nel9 «3yuenue
COPTOB KYJBTYPHBIX PACTEHUH U TIOPOA
JIOMAIIIHUX KUBOTHBIX»

0.5

95

MeToap! ceaeKIIMOHHON paboThl.
JlabopaTtophnast pabora No20 «M3yuenue
METOJIOB CEJIEKLIUN PACTEHUIN»

0.5

96

JlocTnkeHMs CeneKUnn pacTeHUN 1
#KUBOTHBIX. [IpakTHueckas padorta Ne9
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

98

buorexHonorus kak Hayka ¥ OTpacib
npousBojcTBa. [IpakTuyeckas padora NelO
«M3yuyeHne 00beKTOB OMOTEXHOIOTUI

0.5

99

OcHOBHBIE HaMpPaBIEHUS CHHTETUYECKOM
OMOJIOTUH




100 XpOMOCOMHAsI ¥ T€HHAs WHXKCHEPUS 1
101 Menunuackrue OMOTEXHOIOT I 1
PesepBHbiii ypok. [ToBTOpeHue,
102 . 1
0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

KosaunyectBo 4yacos DJIEeKTPOHHBIE
Ne Hara undgpoBbie
Tema ypoxka Konrpoabusie IIpakruueckue
n/n yp Bcero p p I:j u3ydyeHusi odOpa3oBaTesIbHbIE
adoThI a0oThI
pavo pabo pecypcsbl
1 OpomonmonHas teopus Y. Jlapsuna 1
2 JIBHoKyIIHE CHIIBI ABOJIFOLMU BUAOB 1O Y. 1
Hapsuny
3 Bbopn0a 3a cymiecTBoBaHMEe, €CTECTBEHHbIN 1
U UCKYCCTBEHHBII 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIOLHUS U MAKPOIBOIOLIHS
5 [Tomymsius — sneMeHTapHas €AMHULIA 1
3BOJIIOLIMU
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 05
pabota Nel «BplsiBIeHHE U3MEHUYUBOCTH Y '
oco0ell OHOTO BHJIa»
3aKOH reHETUYECKOro paBHoBecus JIx.
8 Xapau, B. BaiinOepra. JlabopaTopHas 1
pabota Nel «BblsiBIIeHHE U3MEHYMBOCTH Y
0co0el OHOT'O BHIA)
9 DddexT ocHoBarens. dpdext 1
OYTBUIOYHOT'O TOPJIBIIIKA
10 Murpanuu. N30y nomyIisiui: 1
reorpaduyeckas, Ononormueckas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN 1
(hakTOp IBOFOITUHN
12 [TonoBoii oTOOp 1




13

[TpucrocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MHUKPOABOIIOIHH.
JlabGopaTtopHas padora No2 «M3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUi U KUBOTHBIX)»

0.5

14

15

16
17

[Ipumeps! npucnocodaeHN Y OpraHu3MoB:

Mopdonoruueckue, GU3NOIOTHIECKHE,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.
Jlaboparopuas pabora Ne3
«[TpucrnocobaeHnsT OPraHu3MOB U UX
OTHOCHTEJIbHASI [IEJIECO00PA3HOCTHY

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopuas padota Ned4 «CpaBHeHUE
BUJIOB IO MOP(OJIOTHUECKOMY KPUTEPHUIO»

Crpykrypa BUja
BunoobpazoBanue kak pe3yiabTaT
MHUKPOIBOJIOIIUH

0.5

0.5

18
19

CBs3b MHKPOSBOJIIOIHUU U STTHACMHUOJIOTUN

Makpossosntonus. [TaneonTonornueckue
METO/bl U3YUYEHUS IBOJIOLIUN

L T

20

21

22

23

buoreorpaduyeckue MeToab! U3ydeHUs
HBOJIIOIIH

OMOpPHUOIOrHYECKHUE U CPAaBHUTEIBHO-
MOpP(OJIOTHYECKUE METO bl U3YUEHUS
IBOJIIOIIH
MonekynsapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MAaTEMaTHUECKUe
METOBI H3yUCHHUS DBOJFOIHH

OO1miue 3aKOHOMEPHOCTH 3BOJIIOLUH

24
25

A,I[aHTI/IBHaH paguanus. HepaBHOMepHOCTL
TEMIIOB 3BOJIFOITMH

HaquHe THIIOTE3bI TPOUCXOXKIACHHU A




JKA3HU Ha 3emie

,HOHay‘IHLIe MMPEACTABICHUA O 3apOXKIACHUA

26
KU3HU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
IBOJIIOIIH
28 ['unoTessl 3apoXKACHUS KU3HA
Uctopus 3emiin 1 METOABI €€ U3YUCHUS.
29 Jlaboparopuas padota «3y4ueHue u 05
OIMCaHHUE UCKOIMAEMbIX OCTATKOB JIPEBHUX
OpPTaHHU3MOBY
30 HadanbHbIe 3Tarbl OpraHuyecKon
IBOJTFOIIAH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaITbI BOTIOITUN
30 pactutenbHOro Mupa. [IpakTrueckas 05
pabora «3yueHnue ocobeHHOCTEM '
CTPOCHHS PACTCHHH Pa3HBIX OTIEIOBY»
33 OCHOBHBIE 3TaIlbl BOIIOIUHU KUBOTHOTO
MUpa
DBOJIOIUS )KUBOTHBIX. [IpakTryeckas
34 pabota «3ydyeHne ocoOeHHOCTEH 0.5
CTPOCHHS TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe xu3HU Ha 3eMJIe 10 3paM U
TIeproIamMm
36 MaccoBble BBIMHPAHUST — IKOJIOTHIECKUE
KPHU3HCHI MPOIILIOTO
37 CoBpeMeHHBIH KOTOTUYECKUI KPU3HUC, €T
0COOEHHOCTH
38 CoBpeMeHHas CHCTEMa OPTaHUIECKOTO
MIPOIILIOTO
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI

OpPTraHU3MOB




40 AHTpPOTIOJIOTHUS — HayKa O YeJIOBEKE 1
41 Pa3BuTue npenacrabieHuit o 1
MIPOUCXOXKIACHUH YEIOBEKA
Mecto yenoBeka B cUCTEME
opranuveckoro mupa. JlaboparopHas
42 pabota «M3yuenue ocoOeHHOCTEH 1 0.5
CTPOCHUSI CKEJIeTa YeJIOBEKA, CBA3aHHBIX C
PSIMOX0XKICHUEM
43 JIBM>KyIIME CUIJIbl aHTPOIIOT€HE3a 1
44 CooTHoueHrne ONOIOTHIECKUX U 1
COITMANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E
45 OcHOBHBIE CTaJUU aHTPOIIOT€HE3a 1
46 [TaneoreHeTrka u mMaJeOreHOMHUKA 1
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa 1
Yenoseueckue pacel. [IpakTudeckas
48 pabota «/3ydyeHune 3K0I0rHyecKux 1 0.5
aJanTanui 4eJI0BeKay
49 MeXIuCIUTUTMHAPHBIE METO/IBI 1
aHTPOIIOJIOTUHI
50 3apoKI€HUE U pa3BUTHE KOJIOTUU 1
Mertoasl skosnoruu. JlaboparopHas pabora
51 «M3ydyeHne METOJ0B IKOJIOTHYECKUX 1 0.5
HCCIIEOBAHUI
59 3Ha4YeHNE IKOJIOTHUECKUX 3HAHUH IS 1
YeJI0BeKa
53 Okonornyeckue pakTopsl 1
Abuortnueckue GakTopsl. CBeT Kak
54 skoJornyeckuit pakrop. JlabopaTopHas 1 05
pabota «BpIsBI€HNE PUCTIOCOOICHUIH
OPTaHU3MOB K BITUSTHUIO CBETa
55 Abuotnyeckue pakropsl. Temneparypa 1 05

KaK 9KOJIOTUYECKUI (akTop.




JlaGopaTopHas paborta «BrisiBieHHe
MPUCTIOCOOICHHUI OPTaHU3MOB K BIHSTHHUIO
TEMIIepaTypbi»

AobunoTtryeckue GpakTopbl. BiaxxHOCTH Kak
sKosioruueckuit gpaxrop. JlaboparopHas

56 1 0.5
paboTa «AHATOMUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»
57 Cpenpl 0OuTaHNS OPraHU3MOB 1
58 Buonornveckue puTMbl 1
59 Xuznennrie GopMbI OpraHN3MOB 1
60 buotnueckue GpakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI
61 JUIsl CYIIECTBOBAHHS OPTaHU3MOB B CpeJie 1
oOuTaHus
6 DKOJIOTHYECKUE XapaKTEPUCTUKU 1
TIOTTYJISIITAN
OCHOBHBIE TIOKA3aTEIH TOMYJISIIHH:
63 YUCJIEHHOCTb, IIJIOTHOCTh, BO3pACTHAs U 1
MIOJIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEJH TOIYJISIIHH:
64 POKIAEMOCTB, IPUPOCT, TEMII POCTA, 1
CMEPTHOCTh, MUTPAIINN
65 OKoJsorudeckasi CTpykTypa MonyJssiuu 1
66 JlnHaMKKa MOMYJISLUU U €€ PeryJIsaLus 1
67 KpuBsle pocTa 4nCIEHHOCTH MOMYJISIIINN. 1
KpuBbie BEDKHUBaHHS
OKoJiornyeckas HUIIA BHJIA.
68 JlaGopatopnas pabora «IIpucnocobnenus 1 0.5
CeMSIH PACTCHHI K PACCEICHUIO)
69 Bun kak cucrema nmomyssuit 1
70 3aKOHOMEPHOCTH MTOBEJICHHS 1 MUTPALIAI 1

KHUBOTHBIX




71 Co00111eCTBO OpPraHU3MOB — OHOIICHO3 1

72 DKOCHCTEMa KaK OTKPBITasi CUCTEMA 1

73 KpyroBopot BelecTB ¥ MOTOK SHEPTUH B 1
IKOCHCTEME

74 OcHOBHBIE TOKA3aTEIN HIKOCUCTEMBI 1

75 DKOJOrM4eCKUe MUpamMH bl 1

76 N3menenus cooOmecTB — CYKIIECCHHI 1

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

78 [Tpupomnbie KOCHCTEMBI. DKOCHUCTEMBI 1
TYHJIP, JIECOB, CTEMEH, MyCTHIHBb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

80 Ypboakocucremsl. [IpakTuueckas pabota 1 05
«3yueHne u onucanue ypoOIKOCUCTEMBDY
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJCUCTBUI OpraHU3MOB B 1
IKOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

82 Pa3HBIX TUTIOB HAa CyOOpTraHU3MEHHOM, 1
OpPraHU3MEHHOM, TIOMYJIAIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmemnanerapuas 060g09Ka 1
3emun

84 Yuenue B. W. Bepuaackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1
o6uochepsl

86 Kpyrosopots! BeniecTs n 1
OMOTCOXMMHUECKUE ITUKITBI

87 3oHanbHOCTH 6uOochepsl. OCHOBHBIE 1
OMOMBI CyIIN

88 YcToiuuBoCTh OMOChEphI 1




89 DKOJIOTHYECKUE KPUZUCHI U MX TPUIHHBI 1

90 Bo3zaeiicTBue yenoseka Ha 6uochepy 1

91 AHTpOl'IOl"eHHVOC BOSI[GI‘/'ICTBE/IC Ha 1
PACTHTENbHBIN U KUBOTHBIA MUP

92 Oxpana npupoabl 1

93 OCHOBHBIE PUHITUTIBI YCTOHYHBOTO 1
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
PanmonansHOE MPUPOAOIIOIBE30BAHNE U

94 COXpaHeHHEe OHMOJIOTHYECKOTO 1
pa3zHooOpa3us 3eMiu

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3ysIbTaThl»

9% Q§o6meHHe 1o TeMe «MaKpOoIBOJIIOLIUS U 1
e€ pe3yybTaTh»

97 O6o06mienne no Teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HU Ha 3eMIie»

98 O6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0OBEKa — aHTPOITOTCHE3)

99 O060061eHne o TeMe «IKOJIOTusl — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHU3MOBY

100 O600menue mo Teme «OpraHu3Mbl U cpejia 1
OoOUTaHUS»

101 O606meHI/Ee o TeMe «DKOJIOTUS BUJIOB U 1
TTOTTYJTSITTHI

102 O6006menue mo teme «buocdepa — 1
ro6anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






