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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe denepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit ®enepannm»y, ®I'OC COO, Konnenuuu mnpenogaBaHus
yuebHoro npeamera «bHONOTrHs» U OCHOBHBIX IMOJIOKEHUN (perepanbHOi pabodeil mporpamMmbl
BOCTIUTAHHUS.

VYueOnni npenmer «buomorus» yrimyonéHHoro ypoBHs usydeHus (10—11 xkmaccer)
SIBIIIETCS. OJTHUM M3 KOMIIOHEHTOB IMpeaMeTHOW obnactu «EcTecTBEeHHO-HAYYHBIE MPEAMETHD.
Cormacao monoxenusim OPI'OC COO mnpodwipHble y4eOHBICE NpPEIMETHI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIMM, CpPeIHUM MPOPECCHOHATBHBIM U BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C NpodopueHTarmen
0o0y4Jaromuxcsi U CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOW OO0JIaCTM HAy4YHOTO 3HAHWS,
CBSI3aHHOTO C OHMOJIOTHEN, MEIUIIMHOW, SKOJOTHUEH, TCHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHHe O LEIH U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorusy» Ha yriyOiaEéHHOM ypOBHE, ONpeensieT 00s13aTeabHOoe
(MHBapHaHTHOE) TPEIMETHOE COJAEp)KaHUe, ero CTPYKTYpUPOBAaHUE MO pasfeliaM U TeMaw,
pacrmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXKIIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOro Iporiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHHM pealn30BaH MPUHIUI
MIPEEMCTBEHHOCTH C HW3YYCHHEM OHOJIOTMH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS,
Onmaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAyIoIlee  Pa3BUTHUE
OMOJIOTUYECKNX 3HAHWA, OPUCHTHPOBAHHBIX Ha (OPMHpPOBAHHE ECTECTBEHHO-HAYIHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, TPEICTaBICHUNA O 3I0pOBOM 00Opa3e >KM3HH, Ha
BOCIIUTaHHE OEpPEKHOTO OTHOIICHUS K OKpPYKAIOIIeW MPUPOTHOW cpere. B mporpamme 1o
OMOJIOTUHM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buomorus» B peamuzanuu
tpeboBanuiit ®I'OC COO Kk miIaHupyeMbIM JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pe3ynbraTaM oOydeHus U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATENHHOM
JESTEIbHOCTH O0Yy4YalolMXCsl MO0 OCBOEHHUIO COJEpKaHUS OuoJIornyeckoro oOpa3oBaHUS Ha
YpOBHE CpeJHero o01ero oopa3oBaHusl.

VYuebHblil npenMer «buonorus» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHHS 3aBEpIIACT
Ounonoruueckoe oOpa3oBaHUe B IIKOJE U OPUEHTHPOBAH Ha paCIIMpPEHUE U yriyOJieHne 3HaHUMN
0o0ydJaromumxcsi O J>KMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OHOJIOTHH,
HMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUU, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Wzydenue yuebHOTrO TipeameTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHUPOBAHO Ha
MOATOTOBKY OOYYAIOMUXCSl K TOCIEIYIONIEMY TOJIYYSHUI0 OHMOJIOTHYECKOTO O00pa3oBaHUS B
By3aX M OpPraHM3aIMSIX CPEIHEro MPOoQeCcCHOHANBHOTO 00pazoBaHus. OCHOBY €ro coaepKaHUs
COCTaBJISIET CHUCTEMa OHWOJIOTMYCCKUX 3HAHWH, TMOJYYECHHBIX MPU H3YYCHHH OOYJAIONTUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3/JeloB OHOIOTMM HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—-11 kiaccax 3Tv 3HaHUS MOTy4aroT pa3BuTHE. Tak, pacIMpeHsl U yriayOIeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, Ipubax, OakTepusix, OpraHu3Me YelOBeKa,
0o0IMX 3aKOHOMEPHOCTSX JKW3HH, JIOTOJHHUTEIBHO BKJIFOYCHBI OWOJIOTMYECKUE CBEICHHS
MPHUKJIATHOTO M TOMCKOBOTO XapaKkTepa, KOTOPhle MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI s
nocjeayomero Beibopa npodeccun. Bo3MokHa Takke MHTETpaIis OMOIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYCHHBIMHU O00YUYaIOIUMUCS TIPH U3y4eHUHN (HUZUKH, XUMUH,
reorpaduy ¥ MaTEMaTUKH.



CrpykTypa mporpammbl 1o ydeOHOMy mnpeamery "buomorusa" otpaxaer CHCTEMHO-
YPOBHEBBII UM HBOJIOLHOHHBIA MOAXOIbl K M3ydeHHIO Ouonoruu. CoriacHoO UM, H3y4daroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emile, COXpaHEHHs OHMOJIOTMYEeCKOro pa3HooOpas3us
wianeTsl. Tak, B 10 Kkiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OHOJIOTHH,
SMOPHOJIOrUM U OMOJIOTMU PA3BUTHUS, TEHETUKU U CEJNEKIHUU, OMOTEXHOJIIOTUM U CUHTETHYECKON
OMOJIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydaroummxcs 1Mo OOTaHUKE, 300JI0THH, aHATOMHH,
¢u3uonorun uyenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

Vuebublil npenmer «buonorus» mpu3zBaH o0OECEUUTh OCBOCHHME OOYy4YaroIIUMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLIMUIOB W IpaBWi, JIeXKallUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MMpa, 3HAHUH O CTPOEHUHM, MHOrooOpasuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJIsAIUuN, OWOLIeHO03a, SKOCHCTEMBI, O BBIIAIOIIMXCS
HAYYHBIX JOCTH)KEHHSIX, COBPEMEHHBIX MHCCIIEOBAHUSAX B OHMOJOIMH, NMPHUKIATHBIX aCHEKTax
Ounonornyeckux 3HaHWi. [ pa3BUTHS W MOAJEp)KaHUSI MHTEpeca O00yJaroImuxcs K OMOIOTUr
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuaa B COJEPKaHUU MPOrPaMMBI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEN CTAHOBJICHHMS W PA3BUTHsSI TOW WA MHOU
o0nacTi GMOJIOTUH, BKJIAJOM OTCUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PELICHHE BAXKHEHIIMX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buosorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pasHOro paHra U NpuoOpeTeHHe YMEHHUH UCIOJIb30BaTh ITH 3HAHUS B (JOPMUPOBAHUU MHTEpeca
K onpeaenéHHol 001acTi MpoPeCCHOHATBHON NEATEIIPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BbIOOpY y4eOHOT0 3aBeIeHHs I IPOAOIIKEHHUS OMOJIOTHYECKOro 00pa3oBaHus.

Joctuxenue nenu u3ydeHus ydeOHoro npenmera «buonorus» Ha yriiyOJ€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM CaeIyoIuX 3a1au:

OCBOCHME  OOYYalOIMMHUCS  CUCTEMbl  OMOJIOTMUECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX WM IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIYJSALUs, BUJ,
OouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOJIOTHH;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  METOJAaMM  TO3HaHWs  KUBOW  MPUPOJBI:
UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOUYHOW OMOJIOrHH,
AMOpHUOJIOTUN U OMOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUU U CUHTETHUECKOMN
OMOJIOTHH,  TMAJEOHTOJOIMH, OKOJOTMM); METOAAMU  CaMOCTOSTENIBHOTO  NPOBEJIECHUS
OMOJIOTHYECKUX HCCIIEeOBaHUI B JsabopaTopuu U B Ipupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIEPUMEHT, MOICTHUPOBAHNE);

OBJIaJIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAJIU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(OPMAIIHIO; TIOIb30BATHCS OMOIOTUYECKOH TEPMUHOIOTHEH U
CUMBOJIMKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAJIBHO-
HSKOHOMHUYECKUMH U HSKOJIOTHYECKUMH IpOOJeMaMy YeJIOBEYECTBa; OIICHWBATh IOCIEICTBUS
CBOEHM JIEeATENIbHOCTH 110 OTHOLIEHUIO K OKpYXKarolled NpHUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3JI0POBBIO  OKPY)KAIOLIMX JIIOAEH; OOOCHOBBIBATH M  COONIIOJATH  MEpHI
npoUIakTUKY MH(QEKIMOHHBIX 3a00J1€BaHMi, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTIeyeHHs
0€30MaCHOCTH COOCTBEHHOM KH3HENEATeNbHOCTH B YPE3BbIUANHBIX CUTYalMsIX MPUPOJHOTO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHBbIE Hay4dHble OTKpPBITHUS B o01acTu
OHOJIOTHH;

pa3BUTHE Yy 00YYaIONIMXCS WHTEIUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEN B mpoliecce
3HAKOMCTBA C BBIIAIOLUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMM €10 IIpoOJeMaMH, METOJOJIOTHed OHOJIOTMYEeCKOro HMCCIEAO0BaHUs, MPOBEICHMUS



OKCIIEPUMEHTATBbHBIX HCCICIOBAHUM, pelIeHUs] OWOJOTHYECKHX 3a/ad, MOJICITHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TPOIIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEGHHOCTHOTO OTHOIICHHS K JKUBOW MPHPOJC B IEIOM H K
OTIENbHBIM €€ 00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJOTHYECKOM, TIE€HEeTHYEeCKON
rPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuobpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOTOIb30BAHUT
(cobmroneHue TMpaBUJl TIOBEJACHUS B TIPUPOJIEC, OXpPaHbl BHUIOB, DIKOCUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3JI0POBbsSI OKPYXKAIOMIMX JIoAeH (COOMI0OaeHus Mep
npodunakTuku  3aboneBaHuii, oOecriedyeHne  OE30MACHOCTH  KHU3HEACSITEIBHOCTH B
YpEe3BBIYAHBIX CUTYAIUSX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIH30BAHUS
OMOJIOTUYECKNX 3HAHUN U YMEHUI B MIOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUHM JJIi OCO3HAaHHOTO BBIOOpa OOYYaAIOUIMMHUCSA WHIAMBHYaTbHON
0o0pa3oBaTeNbHOIl  TPAeKTOpUH, CHOCOOCTBYIOLIEH mocienymoleMy npodhecCHOHATbHOMY
CaMOONIPEJICIICHUIO, B COOTBETCTBUU C WHIUBUIAYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

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

Ot6op opraHu3alMOHHBIX (QOpM, METOJOB U CpPEACTB OOyudeHus Ouonoruu
OCYIIECTBIISICTCS C YUETOM CIEHU(PHUKU €ro COJCpKaHUs M HANpPaBICHHOCTH Ha MPOIOJDKCHHE
Ounosnoruueckoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHero NpodecCHOHATBLHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBUEM MPH O0YYeHUHM OMOJOTHUU HA YIIyOJIEHHOM ypPOBHE SIBISETCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTUYeCKHX pador. Takxke ywacThe oOydarommxcs B
BBIMIOJTHEHUH  TPOEKTHBIX UM y4eOHO-UCCIIEOBATENbCKUX PAabOT, TeMaTHKa KOTOPBIX
OTIpEeNIeNISIeTCSl YYUTEJeM Ha OCHOBE HWMEIOIIHMXCS MaTepUAbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

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

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uonorusi — KOMIUIeKCHas Hayka. Kparkas ucropusi pa3BUTus OMOJIOTHH.
buonoruueckue Hayku M H3ydaemble UMM IpoOnembl. DyHpameHTandbHbIE, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE CCIICOBAHUS B OMOJIOTHH.

3HayeHue OuojoruM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBsizanHple c¢ Owuosorueil. 3HaueHHe OHOJIOTMM B TMPAKTUYECKOU
JESATEIIbHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO034HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mengens, B. W. Bepuanckuii, U. II. IlaBnoB, M. . MeunukoB, H. M. Basuios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: Onoaoruu. CBOWCTBA KUBBIX CUCTEM: €UHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTb U YHOPSAAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHM3aluy JKUBBIX CHCTEM: MOJEKYJISPHBIA, KJIETOYHbIA, TKAHEBbIM,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. [Iporeccsl, NPOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBanus mMarepuu. Hayku, nzydaromue *HUBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIx cucteM. Mertoabl Ouonorudeckod Hayku. HaOmromeHue, n3mepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCMMOH M HE3aBHCHUMOM
nepemenHoi. IlmanmpoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [IoHsTHE BBIOOPKHU U €€ JOCTOBEpHOCTh. Pa3dpoc B Ononornueckux AaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ysibTaToB. [IpHunHbBI HCKaXKE€HUSI PE3yJIbTAaTOB AKCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «bHonornyeckue CUCTEMBI»,
«CBONCTBA )KMBON MaTepun», Y pOBHH OPTaHU3ALMH KUBOM MPUPOIb», «CTpOeHNE )KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreorienos», «buochepan, «MeTopl H3ydeHHS] JKUBOU MPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHHE AJIs TPOBEICHHS HAOIIOJCHUN, U3MEPEHUI,
HKCIIEPUMEHTOB.

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. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

MeTtoabl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOJ  MEUEHBIX aTroMoB, auddepeHImaibHoe EeHTPpU(YrupoBaHUe,



KyJbTUBHUPOBAHUE KIIETOK. M3yueHue GukcuposanHvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL.
Kongoranvnas 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», «DIEKTPOHHBII MHUKpOCKOM», «McTopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIpENaparbl pacTUTENIbHBIX, UBOTHBIX WU
OaKTepHaATIbHBIX KIETOK.

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

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVMMHYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHTHI. Bona n e€ poisb
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BEIECTBA KJIETKH, UX OMosoruyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KIJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHas
CBsA3b. BTOpuuHas, TpeTuuHas, 4eTBEpTHYHAas CTPYKTypbl. JleHaTypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0enKoB. [Ipuonsi.

VYrneBoabl. MoHOcaxapuibl, JuUcaxapuibl, OJIMrocaxapuibl M mojucaxapuabl. OOmui
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornueckue ¢GyHKIMU
YIJIEBOJIOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knmaccudpukanus  mumnmmos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. buonornyeckue Gpynkunu munuaos. O0mue
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJTHK u PHK. Ctpoenue HyknenHoBbIX kucioT. HykneoTuasl.
[Tpunuun xommuiementapHocTt. IlpaBmino Yapradda. Crpykrypa AHK — nBoitHas crupaiis.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Bunet PHK. ®ynkiun PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B moJiekyne AT®. buonorunueckue
¢ynkuun AT®. BoccTaHoBIEeHHBIE MEPEHOCUUKH, UX (QYHKUMU B KieTke. /[pyeue
HYKaeo3uompugocgamol (HTD,). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

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

JleMoOHCTpaL U

[Hoptpertsr: JI. [Tonaunr, x. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

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

Tabmuubl u cxemsl: «llepuoanyeckass TaOnMIa XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYypbl O€NnKOBOW MOJEKYNIb», «CTpoeHHE MOJEKYI YrieBoaoB», «CTpoeHHe MOJEeKyI
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: 3yKapHOTHYecKas M IMpokapuotuueckas. CTpyKTypHO-()yHKIIMOHAJIbHBIC
00pa3oBaHMs KIJIETKH.

CtpoeHre MPOKApUOTHUECKON KieTku. KietoyHas creHka OakTepuid ©  apXeu.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb MMPOKAPUOT B OUOIIEHO3aX.

CrtpoeHue u QpyHKUMOHHpPOBAHHE dyKapuoTHdeckoi kieTku. [Imazmarudeckas memOpaHa
(mma3manemma). CTpykTypa IUTa3MaTHyecKodl MeMOpaHbl. TpaHCIIOPT BEHIECTB dYepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obOneruénnas auddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcnopt). Ilomxynponunaemocts mMemOpansl. PaGota
HATPUN-KaJIMEeBOro Hacoca. DHIOIMUTO3: MUHOIUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEHHH, TpHOOB.

[utomnaszma. I{uro3ose. [lutockener. JIBukenue nutomiazmbl. OpraHouibl KIETKH.
OnHoMeMOpaHHBIE OPraHOUIBI KIETKH: dHAoIIazmMaTrndeckas cetb (DI1C), anmapar ['onbmxwy,
JN30COMBI, UX CTpoeHHe U (YHKIUU. B3anMOCBSI3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrtpoeHue rpanyisipHOro pertukyinyma. Mexanusm nanpasnenus oerkos 6 IIIC. Cuntes
pactBopuMbIXx  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHynsipHBIi)
SHJIOIIA3MaTHYeCKUi peTukyayMm. CekperopHas (GyHKums amnmapara [onbmku. Moougukayus
benxos 6 annapame I onvocu. Copmuposka 6enxog 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJIeTKe. Bakyoum pacturenpHbIX KileTok. Kiterounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, MJIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmud. Cumodbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIIMM  MHUTOXOHApUA W miactul. llepBuuHble, BTOpPUYHBIE W CJIOXHBIC TIJIACTHIBI
(OTOCUHTE3UPYIOUINX 3YKapUOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuil.

HememOpannsie opranouap! kieTkd CTtpoeHne ¥ (QyHKIUA HEMEMOPAaHHBIX OPraHOWIOB
kieTkd. PuGocombl.  Ilpomesicymounvie  gunramenmol. MukpodunamMeHTbl. AKmuHogvle
Muxkpogpunamenmol. MBIIIEUHBIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMbIULeYHbIX KIemOK.
MukpoTtpy6ouku. Knerounslii 1entp. CTpoeHHe U JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. berku, accoyuupoganuvie ¢ MUuKpoguiameHmamu u
muxpompyboukamu. Momopuuvie 6enxu.

Anpo. OOonouka sapa, XpOMaTUH, KapuoIIa3Ma, SAPBIIIKU, UX CTPOECHUE U (DYHKIUU.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBI. J{unamuxa s0epHou
00601104KU 8 Mumose. SoepHultl mpancnopm.

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

JleMoOHCTpaL U

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

Tabmumpl 1 cxembl: «CTpOEHHE HSYKAPUOTHYECKOW KIETKW», «CTpOeHHE IKUBOTHOM
KIETKN», «CTpOEHUE PACTUTENIBHON KIETKN», «CTpOEHHE MUTOXOHIpUW», «Sapoy», «Ctpoenue
MPOKAPUOTUYECKOUN KIIETKI.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KJIETOK.

JlabopaTopHasi padora «l3ydyeHne CTpoeHUs KJIETOK Pa3IMUHbIX OPIraHU3MOB.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIa3MOJIM3a B PaCTUTENIBHBIX
KJIETKax.

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

Tema 6. O0MeH BeleCTB U NIPpEeBpallleHHe JHEPIHMH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMWISALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpO(HBIE M  reTepoTpodHBIA. YyacTue KuUCIOpoga B  OOMEHHBIX  IPOIIECCaX.



Ounepreruyeckoe oOecrieueHne kieTku: npeBpameHue AT® B oOMeHHBIX Tpolieccax.
depMEHTATUBHBIN XapakTep peakuil KIETOYHOro Mmeradonn3ma. DepMeHThI, UX CTPOCHHE,
cBoiicTBa W MexaHu3M jaehcTBus. Kodepmentsl. Otiauuus (pepMEHTOB OT HEOPTraHMYECKHX
KaTajau3aTopoB.  benku-akTUBAaTOpel U OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT PA3IMYHBIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OPraHMYECKUX BELIECTB B KieTke. DOTOCUHTE3. 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
OaxTepuu, Kene300akTepuu, cepodaKTepuu, BOJOPOIHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

AnaspoOHble opranus3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS M MX HCHOJIb30BaHUE
4yelloBeKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl KaK OOBEKThl OMOTEXHOJOTMHU U BO30YyIUTENN
0ose3Hel.

AdpobHBIE OpraHu3Mbl. JTambl SHepreruyeckoro obOmeHa. [loaroroBuTenbHBINA STam.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

buonornuyeckoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHue. Pojib MUTOXOHIpUN B mpoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHoe (GochopHImpoBaHHE.
Ouepeus membpannozo epaouenma npomonos. Cummes ATD: paboma npomomnnou 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.

Tabmunper 1 cxembl: «DOTOCHHTE3», «JHEpPreTUudecKkuit oomen», «buocuHTE3 Oenkay,
«CtpoeHnue GpepMeHTa, «XEeMOCUHTE3Y.

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

JlaGopaTtopnas pabora «/3ydyeHue KaTaqUTHUYECKOW 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 «CpaBHEHHUE TTPOLIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacneacrBenHass HHPOPMALMA M pean3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peammsamnus HacnencTBeHHOW wuHQopMmanuu. [eHeTHueckuil KOJA, €ro CBOMCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIIBI TpaHCKpHUNIMKU: KOMIUJIEMEHTAPHOCTb,
AHTUNAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

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

Cospemennvie npeocmasnenusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9yKapuoT. Perymisius akTUBHOCTH T€HOB y mpokapuoT. ['mmore3za omepona (P. XKakob, XK.
Mano). Monekynsipnvie Mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisaius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksleTouHbIe (OPMBI )KU3HU U OoONUratHele napazutel. CTpoeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwwiti yuxn JIHK-cooeporcawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycubie 3a0oneBaHust uyenoBeka, KHBOTHBIX, pacrenuit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungopmamura: 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.

Tabmumpt w  cxembl: «buocuHTes Oenka», «['eHeTmUeckudt Koa», «BuUpyCH,
«baxrepuodaru».

IpakTnyeckas padora «Co3nanue MOJACIH BUPYCay.

Tema 8. ’/Ku3HeHHBbIH MUK KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTeKaronmx B uHTep(daze. [loaroroBka kietku K aeneHuto. [IpecuHTeTHUeCKUi
(IOCTMUTOTUYECKHI), CUHTETUYECKUH M TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOIbI
uHTEp(Pasbl.

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

Henenune kierkn — mMuto3. CTaguu MHUTO3a W MPOUCXOJAIIME B HUX IMPOILECCHI. THIIbI
muto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perymsiiiust mutoTHUecKoro Iukia kieTku. [Iporpammupyemasi kjietoyHas rudeinb —
aromnTo3.

Knerounoe siapo, XxpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposasn knemkay» — buounghopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

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

O6opynoBaHue: CBETOBOM MUKPOCKON, MHUKpompenapaThl: «MHUTO3 B KJIETKaX KOpeIKa
JTyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCcOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

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

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOCHUS U KU3HEACATEITHPHOCTH OJHOKJIETOUYHBIX OpPraHu3MoOB. bakTepuw,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHBIE BOJOPOCIH, IpYyTrue IpoTUCTH. KomoHnanpHbIe
OpTaHU3MBI.

B3anmMocBs3b yacTeil MHOTMOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbI OPTaHOB.
OpranusM Kak equHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: oOpazoBaTeNbHAs, MOKPOBHAS,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpOeHHUs, (PYHKIUN U pacroioKeHus
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  4Ye€JIOBEKAa. THWIBI JKUBOTHBIX TKaHEW: dIUTEIHATbHA,
COCIMHUTENIbHASA, MbIleuHas, HepBHas1. OCOOCHHOCTH CTPOCHUS, (PYHKIHMA U PACHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX M YEJIOBEKa.

Opranbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4yesioBeKa. DyHKIIMU OpraHOB M CUCTEM OPIaHOB.



Onopa Tenma opranusmoB. Kapkac pacrenuil. CkeneTel OOHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckesieT. CTpOEHUE U TUIIbI COCTMHEHUS
KOCTEH.

JlBi>keHue opraHusMmoB. 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. Iloriomenue Boabl, yIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacreHusMu. IlutaHue XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPUKIIETOUYHOE IHILIEBAPEHHUE.
ITnTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IluimeBapurenbHbie
»kenesbl. [InmeBapurenbHas cucremMa 4eaoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. Jpixanue >xuBoTHBIX. uddy3us ra3oB yepe3
NOBEpPXHOCTh KJeTku. KoxkHoe apixanue. JlpIxarenpHas MOBEpXHOCTH. JKaOepHoe M n€roynoe
ApIXxaHue. JIpIXaHue ITO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTpOoeHHUS JETKUX IO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucTema 4YesoBeka. MexaHu3m
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.

Breinenenne y opranuzMoB. BelneneHune y pacteHuil. BbiaeneHue 'y  KMBOTHBIX.
CokpaTtutenbHble Bakyoiau. Opranbel BblaesneHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCaChIBaHME KaK MEXaHU3MbI pabOThl OPraHoOB BblAeTeHUs. CBs3b MOJOCTHU TeJla ¢ KPOBEHOCHOH
U BBIICIUTENbHON cucTeMaMH. BpljieleHre y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. Ilouku.
Crpoenue u pyHKUHOHUpOBaHHE HeppoHa. OOpa3zoBaHKE MOYHM Y YEJIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUINNX. 3alIMTa Yy MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpencrBa nacCUBHOW U
XAMHUYECKOMN 3a1UuThl. DUTOHIUIBI.

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

PazgpaxxumocTe M peryisius y OpraHu3MoB. Pa3ipakxuMoCTh y OJHOKIJIETOYHBIX
opranu3MoB. Takcuchl. Pa3apaxumocTe M peryisanus y pacTeHuid. PocToBble BelecTBa M MX
3Ha4YCHHUE.

HepBHas cucrema u pediaexTopHas peryisuus y XUBOTHbIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUST HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pediexc u pednexropHas nyra. besycnoBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHasi perymsiivsi M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M uyesoBeka. JKenessl
SHIAOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleiicTBUEe 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
MIO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpoeHHE HaceKOMbIX», «TKaHM pacTeHH,
«Kopuesbie cuctembl», «Ctpoenue ctebis», «CTpoeHHe IMCTOBOM IIACTUHKWY», «TKaHu
KUBOTHBIX», «Ckener 4enoBekay, «llummesapurensHas cucrema», «KpoBeHOCHas cucremar,



«/IlpixaTenpHass  cucrema», «HepBHas cucrema», «Koxa», «MplleyHas cuUCTEMay,
«BploenurenpHas cUCTeMa», «DHIOKPHHHAA cHcTeMay», «CTpoeHne MbIUb, «MIMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUs pacTeHUui», «KpoBEHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHE ILUIaHapuW», «BHYTpeHHEEe CTPOCHHE 107KIEBOTO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema nsarymkm», «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, UTJIOKOYKUX, KUBBIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHuE U1 JIEMOHCTpAallMd IIOYBEHHOIO M BO3AYLIHOI'O IMTaHUS pacTEeHUl,
pacuierieHus Kpaxmaia u  OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpYyIOBaHUE IS
JEMOHCTPALIMK OIBITOB 110 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTECIIbHBIX
JBUKEHUM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

Jlaboparopnasi padora «/3yueHue TKaHell pacTeHUI.

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
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIIOPYIISIIHS, (PparMeHTaIHs, KIOHUPOBAHHE.

ITomoBoe paszmHoxeHue. IlomoBele KieTkn, nmiau ramersl. Meno3. Craguu Meinosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Meio3s ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPIraHU3MOB.

IIpensaponpiieBoe  pasBuTHe. l'ameroreHe3 'y JKMBOTHBIX. IlosioBBIE  Kene3bl.
OOpa3oBaHue U pa3BUTHE MMOJIOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHue MHOJIOBBIX
KJIETOK.

Omio10TBOpEeHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIIOJOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTreHorenes.

WNunuBHyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATryIkH). Jpobienue.
Tunsl npobnenus. /Jemepmunuposannoe u neoepmuruposarnnoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTU APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TACTPYJISALMS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUE YacTel
pasBUBAIOIIErocs 3apojbliia (3MOpHOHANBHAS MHIYKIMA). 3akiajJka IJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YECKUX B3aMMOJEHWCTBUM TeHOB. BimsHue Ha
AMOPHOHAILHOE PAa3BUTHE PA3IMYHBIX (DPAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButue xuBOTHBIX. llocTamOpuonanpHbli mnepuoi. [IpsmMoe u HempsiMoe
pasButHe. Pa3Butne ¢ Mmeramopdo3oM Yy O€ClO3BOHOYHBIX W ITO3BOHOYHBIX JKHUBOTHBIX.
bruonornueckoe 3HaueHUE NPSAMOrO0 W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunel pocta XKMBOTHBIX. MaKTOpbl pEryjsiliMM pocTa KHUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uesioBeka. [lepuosibl OHTOreHes3a 4YesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u passutue pacteHuil. ['amerodpur um cnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meioza. ['ameToreHes y pacTeHMH.
OII0g0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
[[BETKOBBIX pacTeHnid. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl PETyJIsIUU OHTOT€HEe3a Y PACTEeHUN U )KMBOTHBIX.

JleMoOHCTpan U

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



Tabmuupl u cxemsbl: «BereraTuBHOE pazMHOXKeHHE», «THUIBI Gecronoro pasMHOKEHUS,
«Pa3MHOXeEHHE XJIaMHJIOMOHAb», «Pa3MHOXeHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKIETKH U CIEPMATO30HAa,
«OCHOBHBIE CcTaguu OHTOreHesa», «lIpsMoe u Hempsmoe pazButrue», «Pa3BuTue MaiCKOro
Kykan, «Passutue capaHum», «Pa3BuTue JIArymku», «/IBOMHOE OIIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYIOJIbHBIX PacTeHUN», «OKHU3HEHHBIN LUK
MOPCKOWM  KammycTbl», <OKU3HEHHBIM LHMKI MXa», <OKU3HEHHBId LMK IAarnopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBDY.

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIIpENapaTsl SHIIEKJIETOK U CIIEPMAaTO30U 0B,
Mozelb «L{uKIT pa3BUTHS JIATYILIKI».

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. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHNU3MOB

Hcropus cTaHOBIEHHsS W pa3BUTHS TCHETHKH Kak Hayku. Paboter I'. Menpens, I'. ne
O®puza, T. Moprana. Ponp oredecTBeHHbIX Y4Y€HBIX B pa3BUTHM reHeTuku. Paboter H. K.
Konsrosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJuIE€IbHBIE
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
TeTepO3UroTa, YWCTast JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAOTIOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBusnos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 0. A. ®ununuenxo, H. B. Tumodees-Pecorckmii.

Tabmuie! 1 cxeMbl: «MeTOIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpuioB nepBoro nokojeHus. IlpaBuno gomuHupoBaHus. Bropoil 3akoH MeHznens — 3aKkoH
paciernieHus npu3HakoB. [{uTonornyeckue ocCHOBbI MOHOTHOPHUIHOTO CKpeluBaHus. [ unoresa
YUCTOTHI TAMET.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleJJOBAHMUS.
Pacmensienue npu3HakoB MPpY HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tperudt 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HACJIeJOBaHMsI MPU3HAKOB. [[uTOIOrNYecKre OCHOBBI IUTHOPUIHOTO CKPEIIIMBAHMS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuierieHHOe HacIeI0BaHNE
I€HOB, HAPYIICHHUE CLCIUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.

['eneruka mona. XpOMOCOMHBIM MEXaHU3M OINpeAeNeHus Moyia. AyTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbII M TeTepOraMeTHbIM MOJ. ['eHeTHyeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enorun kak wnenoctHas cucrema. IlneloTrponuss — MHOXKECTBEHHOE [EHUCTBHE IEHA.
MHOKeCTBEHHbI aJuieNu3M. B3auMojencTBue HeaUIeNbHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYECKUIT KOHTPOJb PA3BUTHS pPACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOT€HEe3a, MEXaHU3Mbl B3aHUMOJCHCTBHUS «XO3MUH — Mapa3uT» U «XO3SIMH —
MUKpoOrnom». ['eHeTHuecKkre acreKThl KOHTPOJS U U3MEHEHUS HACJIeICTBEHHOW MH(pOpMaIluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoHCcTpan MU

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

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoil 3akoHbl Mennens», «Tpetuii 3axkon Menaemnsy,
«AHanusupymliee ckpemuBanuey, «Hemnonnoe noMuHrpoBanue», «CLEIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorumn yenoekay, «Kapruotun apo30Quiib,
«Kapuotun ntuisn», « MHOXKECTBEHHBIN aJIen3M», «B3anmonelcTBre reHoBy.

Ob6opynoBanue: MOJENb IJsl JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MMPU3HAKOB, MOJEIb ISl IEMOHCTPALIMK CUEIIJICHHOTO HACEA0OBAHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

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

IIpakTuyeckas padora «V3ydeHune pe3yabTaTOB JUTUOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE  TPHU3HAKK. BHUIbl  HM3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukaronHass U3MEHUIUBOCTh. Poiib cpeapl B (hopMHUpOBaHHH MOIU(DUKAIIMOHHON
u3MeHunBoct. Hopma peakuuu npusHaka. BapuannoHHBIA psii ¥ BapuanumoHHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHONH H3MEHYHBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBAa TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bubl
TCHOTUITMYECKONW U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KombOunatuBHass n3MeHYUBOCTh. Meilo3 U MOJIOBOM MpOIlecCC — OCHOBAa KOMOWHATHUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyTtanmonHasi M3MEHYUBOCTh. Buapl MyTanuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIEC.
CrHoHTaHHBIE W HMHAYLHUMPOBAaHHbIE MYyTallUM. SIAepHbIE M LUTOILIA3MATHYECKUE MYTalUu.
Comaruueckre W MOJOBbIe MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHMUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO Ipolecca. 3aKOH FOMOJOTHYECKHX
psanoB B HaciencTBeHHoW wu3zMeHunBoctd (H.W. BaBuios). BHesnepHas H3MEHUYMBOCTh H
HAaCJIEACTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 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 ~ U3MEHYHMBOCTH»,  «Meio3y»,  «OmiogorBopenue»,  «[ eHeTHyeckue
3a0oJieBaHus YenoBeKay», «Buabl MyTanuity.

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

JlaGopaTopnasi pabora «McciaemoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHnEe BapUaIIMOHHOTO PSAJIa ¥ BAPUAITMOHHON KPUBOM».

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 YEeIOBEKa: TeHEATOTHYECKUH, OJIM3HEIOBBIN, [IMTOTCHETHICCKUN,
MONYJSLUOHHO-CTATUCTUYECKUHM, MOJIEKYIsipHO-TeHeThuYeckuil. COBpEeMEHHOE OIpe/elieHHne
TE€HOTHIIA: TIOITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHKE, B TOM YHcIe ¢ momombio [TL[P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XpOMOCOMHBIE OOJIE3HU YeNIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEAPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKOW T€HETHUKH B



NPEJOTBPALICHUN U JICUCHUH TEeHETHYECKHX 3a00JieBaHMW YenoBeka. MeaMKO-TeHETHUECKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCIEKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (HakTOpbl MOBBIIMIEHHON YYBCTBUTEIBHOCTH YEIOBEKa K (PU3NYECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYXKaloIIeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YEJI0BEKa K MMaTOJOTUSM.

JleMoOHCTpaL Ul

Tabmuupl u cxembl: «Kapuortun udenoBekay, «MeToAbl U3ydeHHs] TE€HETUKHU UYEIOBEKay,
«["enernueckue 3a00JIeBaHUS YCIOBEKAY.

IpakTnyeckas padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIMU W JoMecThkanuu. Ydyenue H. .
Bagunosa o LleHTpax mpouCcXO0XKACHUSI 1 MHOT000pa3us KyJabTYpHBIX pacTeHuil. Ponb cenexkumu
B CO3/JaHMM COpPTOB pacTeHUd U mnopoxa KUBOTHbIX. CopT, mnoponaa, wmTaMM. 3aKOH
TOMOJIOTHYECKUX PsI0B B HaciueACTBeHHOM m3MmeHunBocTd H. M. BaBunosa, ero 3Hadyenue s
CEJICKIITMOHHOM pabOoTHI.

MeTtobl ceneKIMOHHOM paboThl. ickyccTBEHHBIN OTOOP: MAacCOBBIN U MHIMBUyaIbHBIM.
Otanbl KOMOWHAIIMOHHON ceneKiuu. McnbiTanue nmpou3BOAUTENEH MO MOTOMCTBY. OT6op Mo
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA B OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN3A
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHbIN 1
XUMHYECKH MyTareHe3 Kak MCTOYHMK MYTalMid y KyJIbTypHbIX (OpM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHS © MeToAoB pekoMOmHaHTHBIX JIHK mns
MOJIyYEHUSI UCXOJITHOTO MaTepHralia Jisi CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpuausanus. bBaM3KoOpoACTBEHHOE
CKpelIMBaHue, Wik UHOpuauHr. HepoacTBeHHOE CKpelMBaHue, Wik ayTOpuauHr. ['eteposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHUS CEJIEeKIMHM pPACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHHe M H3y4EHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHUN M MX IUKHX
ponuyel A co3qaHusl HOBBIX COPTOB U TMOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX YIIYUULeHUs CYUeCmEYIouUX U CO30aHUs HOBbIX NOPOO, TUHUU U KPOCCO8, 8
MOM quciie ¢ NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToptpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

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

JlabopaTopnasi pabora «3ydueHHne cOpPTOB KyJIbTypHBIX PaCTEHHH M MOPOJ JOMAIIHUX
KUBOTHBIX».

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikckypeusi «OCHOBHbBIE METOJbI M JIOCTUKEHHUS CENEKIIUM PAacTeHU M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM yYacTOK, B TEIUIMYHOE
XO035ICTBO, B JIaOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTeXHOJI0rMs U CHHTETHYECKAasi O0MO0JI0TUA

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYIbTYpHI,
MUKpPOOPTraHU3MbI, HUX XapaKTepucTuka. TpaaullMOHHAass OWOTEXHOJOTus: XJjeOoreueHue,



MOJIy4EeHUE KHCIOMOJIOUHBIX MPOJIYKTOB, BUHO/AEIHE. MukpoOuonornueckuii cunte3. OObEKTHI
MHUKpOOHOIOrn4YecKuX TexHonorui. [Ipon3BoacTBo Geska, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHONOTMM M MHCTPYMEHTOB  II€JICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO ITOJIyYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAaHEW PAaCTCHUM U KUBOTHBIX.
Kpunobanku. Comartnueckass rubpuauzanusi U comMarudeckuii smOpuoreHe3. lcnosibp3zoBaHue
raluIOuIoB B CEINEKLUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKIMs AWLIEKIETOK W KIOHMPOBAHME JKUBOTHBIX. MeTOoA TpaHCIUIAaHTAUUU SAEp
KJIETOK. Texwonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas U T'eHHass MHXKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYMPOBAaHUE
pexkomOunanTHbIX JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHXKEHUS U TIEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXCHEPUU.

Menunuackue onorexnonorun. [loctreHomHas mudposas menunuHa. [TIP-muaraocTuka.
MeTtab010MHBII aHaIM3, FEHOLEHTPUUECKUI aHAIN3 TPOTEOMA YeJIOBEKa JJIsl OLEHKH COCTOSIHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Tepanus paka. 3D-
OuonH)xeHepusi A pa3paOOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOIHH,
CO37aHUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOIMM TpEXMEPHOro OWONPUHTUHIA U
ckaddosauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLUUH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MexaHu3MoB (yHkiuonupoBanus PHK-
COJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIe 3a00JI€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuipl u cxembl:  «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas MHKEHEPUsI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «IloayuyeHne MOITOYHOKHUCIIBIX IPOLYKTOBY.

IKeKkypeust «buoTexHoIOrns — BayKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJCTBO)».

11 KVIACC

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

OpomtonmonHas Teopust Y. [lapeuna. [Ipeanockuiki BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4dHas JaearenbHocTh Y. JlapBuHa.

JBukyme cunel 9Bodronuu  BuAoB mo Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
pPasMHOXKEHHUsI OpPraHU3MOB, HACIIEJACTBEHHAas H3MEHYUMBOCTh, OOppba 3a CylecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunteTndeckoit Teopun 3Bomonuu (CTI). HelitpanbHast TeopHs 3BOIIOLUH.
CoBpemeHHas IBOJIIOIIMOHHAs Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JleMoOHCTpaL UK

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

Tabmuupl n cxemsbl: «Cucrema xuBoid npupoasl (mo K. JlunHero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
XKHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust U. Jlapsunay, «Haxonku Y.
HapBuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romybGei», «MHoroobpasue



KyJIbTYpHBIX (hopM KamycThl», «[Iopoasl JOMAITHUX KMBOTHBIX», «CxeMa 00pa30BaHUS HOBBIX
BunoB (mo Y. JlapBuHy)», «Cxema COOTHOIICHHUS IBIKYIIMX CHJI ABONIONUNY», «OCHOBHBIC
II0JIO’KEHUSI CUHTETUUECKOM TEOPUN IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmymsiuust Kak 3JeMEeHTapHas eAuHuLa 3BoolMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOTO pa3HO00pa3us U CTPYKTYphI nomyisaiuil. I3mMeHnenue reHooHIa MONMYISIUU KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH reHeTuueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIUME CHJIBI) JBOJIONMHM. MyTallMOHHBIA TIpoIecc.
KomOunaruBnass u3mMeHUnBOCTh. [[peii reHoB — ciaydailHble HEHamnpaBiICHHbIE H3MEHEHUs
qacToT ayienedl B momynsanusx. DddexkT ocHoBarens. IDggexm OYmulLiouH020 20pablUKA.
CHudicenue 2eHemuyecko20 pasHooOpaszus: npuduHvl u ciredcmsus. Illposenenue s¢ghghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Mwurpanun. V30mauus TOMYISIAN:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyecKas (penpoyKTUBHAS ).

EcrectBennblii oT1O00p — HampaBistomuid ¢aktop sBomonnd. DopMbel ecTeCTBEHHOTO
oTOopa: IBWXKYIIUH, CTaOWIM3UPYIOUINH, paspeiBaromuii (au3pyntuBHbIi). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCT, OpraHM3MOB KakK pe3ylbTaT MHUKPOAIBOIIOLUWU. BO3HUKHOBEHUE
npucnocoOieHuit y opranu3mMoB. Apomopdo3ssl u uauoananrtanun. [lpumepsr nmpucnocodaeHnit
y opraHusmoB: Mopdonoruueckue, GU3NOIOTHYECKUE, OWOXHMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLMH.
Wzomsiust — kimoueBoil  pakTop BUIooOpazoBanus. Ilyth u cmocoObl BUA00Opa30BaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumuonan3anus, rudpuauzanus). JJIuTeIbHOCTh 3BONIOIMOHHBIX IPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponbp  3BomtonmoHHON OuonoruM B pa3pabOTKE HayyHbIX METOJIOB 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.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTEY, «[lomynsiuoHHas CTpyKTypa BUIay,
«Cxema mposiBleHUs 3akoHa Xapau—BaiinOGepra», «JIBMXKyIIHE€ CHUIIBI  DBOJIOIUN,
«OKOJOTHYEeCKash H30JALMs MONYSIIMKA ceBaHCKOM ¢openny, «l'eorpaduueckass H30IALUSA
JIMCTBEHHMIIBI CUOMPCKOM M JTIMCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOIHBI YUCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeHCTBUA ecTecTBEHHOro ot0Oopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHHUE, «HaycTpranbHbINA MEIIAHU3MY, «Kusbie HACKOIIaEMBIEY,
«ITokpOBUTENBCTBEHHAsI OKpacKka XKUBOTHBIX», «lIpenymnpexaaromas oOKpacka >KUBOTHBIX»,
«®Du3nonoruueckre agantauuny, «I[IpucnocodbiIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCTbHY,
«Kpurepun Buma», «Bunbl-nBoiiHukn», «CTpykTypa BHAa B mpupone», «CrnocoObl
BUJ000pazoBanus», «l'eorpapuyeckoe BHUI00OOpa3oBaHHE TpEX  BUIOB  JIAHABIIICH,
«DKOJIOTHUECKOe BHMJI000pa3oBaHMe BHUJOB CHHUI, «[lomuruionasl pactenuit», «KamycTHo-
peneyHblid THOPHUIY.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydela NTHIl U 3Bepei ¢
IpUMepaMu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yydesa NTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHHi GJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3TMUHBIMU CIIOCOOAMH.

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

JlaGopaTtopnas pabora «lIpucrnocobieHus OpraHM3MOB U HUX OTHOCHTEJbHas
11EeJIECO00PA3HOCTH Y.

JlaGopaTopHas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. MakposBosouus U eé pe3yabTaThl



MeTtobl u3ydeHus: MakposBositolMy. [laneoHTomornyeckue METOAbl U3y4EHUS IBOJIIOLHH.
ITepexonnbie GopMbl U PUIIOTEHETUYECKHE PSIIbI OPTAHU3MOB.

Buoreorpadpuyeckne ™meronasl uszydeHus osBomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepHKOB U OCTpOoBOB. buoreorpapuyeckue obnactu 3emian. BUabl-3HIEMUKH U PETUKTHIL.

OMOpHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKHE METObl M3YyYCHHS HBOJIOIHH.
I'eHeTMYeCKHME MEXAaHU3MBI 3BOJIOLUU OHTOTCHE3a U IOSBICHMS JBOJIOLUOHHBIX HOBILECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYISpPHO-
reHeTU4ecKue, OMOXMMUYECKMEe M  MaTeMaTU4eCKUe METOJbl  HM3YyYeHHs]  HBOJIOLUH.
["omonornynsie reHsl. COBpeMEHHBIE METOIBI IIOCTPOCHUS (PHIIOTEHETUIECKHUX JIEPEBbEB.

XPOMOCOMHBIE MyTallui U SBOJIIOLIMS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBwWiia) dBOMOUMU. [lpunyun  cmeHvl  QYHKYuULL.
HeobGpaTumocTs 3BooUH. AantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLHH.

JleMoOHCTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroiuiep, J. ['ekkensb.

Tabmuiel 1 cxeMbl: «OUIOTCHETUYCCKUHN PSJT JIOMIAIN», «APXCONTEPUKC, «3BEPO3YOBIC
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAanopoTHUKNY, «buoreorpapuyeckue
30HBI 3emun», «Jlpelid koHTHHEHTOB», «PemukThl», «HadanpHble cTamuu 3MOPHOHAIBLHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OPraHb»,
«PynumeHTB», «ATaBH3MBI», «XpOMOCOMHBIE HAOOpBHI YEIIOBEKAa W IIUMIIaH3e», «[ JaBHBIE
HaIpaBJIEHUs 3BOIIOLUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKA HCKOIMAEMBIX OCTATKOB OPraHH3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJICKLIUU
HACEKOMBbIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTte3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMHS.
JloHay4Hble NpEeACTaBICHUS O 3apOXKJICHUM JKU3HU (KpealuoHu3M). ['mMmoresa HOCTOSHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [actepa.
[TponcxosxaeHue KU3HU U aCTPOOUOIIOTHSL.

OcHoBHBIE ATanbl HEOpraHUUecKoi »Bostonnu. [InanerapHas (reosornyeckas) SBOIIOIMS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHUX.
Onpir C. Mumnepa u I'. FOpu. OOpazoBanue mnoiaumepoB u3 MoHoMmepoB. KoanepsaTHast
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTmueckas
runore3a I'. Mémnepa. Pubosumbr (T. Yex) u rumoreza «mupa PHK» V. T'mnGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NTPOTOKIIETKH.

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

HauvanpHble 3Tanbl opraHnyeckoi sBosronud. llosBiieHne W 3BOMIONMS MEPBBIX KIETOK.
Opontonuss Merabonu3zMa. Bo3HukHOBeHHEe mepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emsie coodmiectB. Ctpomaronuthl. IIpokapuoTsl u
9YKapUOTHI.

[TpoucxoxaeHue SykapuoT (CUMOMOTEHE3). DBONIOIHOHHOE MPOUCXOXKIACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHU3MOB. BO3HHKHOBEHHWE OCHOBHBIX  TPYHI
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHoOBHBIE 3Tallbl ABOJIIOLMU BbICIIUX pacTeHuid. OCHOBHbIE apoMop(do3bl pacTeHHIl.
Beixon pactenmit Ha cymy. [losBieHHe CHOpPOBBIX pAacTeHM M 3aBOEBAHME HMH CYIIH.
CemeHnnble pacteHus. [IponcxoxaeHue NBETKOBBIX PACTEHHUIA.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. lepBbie X0opaoBbIe
XKHUBOTHBIC. JKHU3Hb B BOJie. DBOJIOIUS MO3BOHOUHBIX. [Iponcxoxnenne ampuduii U penTHIIHiA.



[Tpoucxoxaenne miexonuraromux u nrtul. [lpunmun kmoyeBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xxu3nu Ha 3emMIie 10 3paM U Mepuoam: apxeu, mpoTepo30i, Maneo30i, ME3030M,
KaiiHOo30#. OOmiasi xapaKTepuCTHKa KJIMMara U Treojiorhyeckux mporeccoB. [losBneHue u
pacuBeT XapakTepHBIX OPraHU3MOB. YTIIeOOpa30BaHHE: €ro YCIOBUS M BIMSHHAE Ha Ta30BBIN
coctaB aTMOC(]ephl.

MaccoBble BBIMUpaHMsI — DKOJIOTMUECKUE KpU3HChI Ipouutoro. IlpuunHbl u ciencrsus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTH. [Ipobaema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cuctemMa opranudyeckoro mupa. [IpuHIUMNBI KjIaccu@UKaUd OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpauMu

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpgenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmumer n cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMo03apoXJieHUs ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «3Ttanbl HeopraHnyecKkou
sBoIOLIMNY, «['eoxpoHoyoruueckas mkana», «HadanpHbple 3Tanbl OpraHUYECKOW SBOJIIOLMMY,
«Cxema o00Opa3zoBaHus JYKapuOT MyTéM cuMOuoreHesa», «Cucrema 3KUBOH MPUPOJIBIY,
«Ctpoenue Bupyca», «Apomopdo3bl pacteHmity, «PuHMOMDUTE, «OHTHOKIETOUHBIC
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJIOpocHn», «Mxu», «llanoporHukm», «l onoceMeHHbIe
pactenus», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUA SKHUBOTHOTO MHpPay,
«Apomopdo3sl KUBOTHBIX», «lIpocTeitmuey», «Kumeunonomnoctueiey, «llnockue uepBu»,
«YneHucToHOr1e, «PBIOBIY, «3eMHOBOIHEICY, «IpecMmbikarommuecs», «lITunen,
«Munekonutatroue», «Pa3Butue KM3HM B apxeWckoll aspey», «Pa3BuTHe KHU3HU B
MPOTEPO30MCKON 3pe», «Pa3BUTHME KU3HU B TNAJCO30MCKOM 3pey», «Pa3BuTHE XU3HU B
ME3030MCKON 3pe», «Pa3BuTme KuU3HM B KallHO30MCKkoM »3pe», «CoBpeMeHHas cucrtema
OpPraHUYECKOT0 MUPa».

O6opynoBanue: repOapud pacTeHUH pPa3IUYHBIX OTIENOB, KOJJIEKIHWH HACEKOMBIX,
BJIQKHBIE IpenapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HUIJIOKOXKHX, CKEJEThI
MIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl W 3BEPEH, KOJUIEKIMH OKAMEHEJOCTEH, IOJIE3HBIX
MCKOIAeMBbIX, MYJIS)KH OPIraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CUHTE3a OpPraHMYeCKUX COEAMHEHUH B IEPBUYHOM aTMocdeper.

JlabopaTopnass pabora «l3ydeHne u onucaHuMe HCKOIAEMBIX OCTaTKOB JPEBHUX
OpPraHU3MOB.

IIpakTnueckass padora «lI3yueHne o0OCOOEHHOCTEW CTPOEHHUS PACTEHUH Ppa3HBIX
OTJZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0cCOOEHHOCTEH CTPOECHNUS TO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4ea0BeKa — aHTPONOreHe3

Pa3nensl n 3anaun aHTpOnosaoruu. Merobl aHTPOIIOIOTHH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOMCXOKICHUHM YeJIOBeKa. Pelnrmno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUecKOe TOJIOKEHHE 4YeJlIoBeKa.
CBuaerenbcTBa CXOACTBA 4YEJIOBEKA C KMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOrHYECKHE,
IMOpHOTOTHYECKHE, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHUeckre. OTIuYus dYeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

HBwxkymme  cuibl  (QakTopbl) — aHTpoOIlOreHe3a:  OMOJOTMYECKHe,  COLMAJIbHBIE.
CooTHorieHre OMOJIOTHYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJuHU aHTpornoreHes3a. Panuue yenoBekooOpasHble 00€3bsSHBI (TIPOKOHCYIIHI)
U paHHHE TOHTUbI — O0IIUE MPEeIKH YeT0BEeKOOOpa3HbIX 00€3bsiH U JI0Jeil. ABCTPaJIONUTEKH —



JBYHOTHE IIPEINKH JIIOACH. UenoBeK yMmenblid, NEepBbIE U3TOTOBIICHUS OpPYAUM Tpyna. Uemnosek
MPSIMOXOJISAIITUN M TIEPBBIA BBIXOJ JIIOAeH 3a mpenensl Adpuku. UenoBek rennenbr0eprckuii —
00Nl MpeoK HeEaHEPTaIbCKOr0 YEI0BEKA U YeJIOBEKa pa3yMHOro. YesloBek HeaHepTaabCKU
KaK BHJI JIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHbI COBPEMEHHOIO THIA, JIEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenerika u najieoreHOMHUKa.

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

Uenoseueckue pacel. [lonarue o pace. bosbiiue pacwl: eBporneouHasi (€Bpasuiickas),
aBCTPAJIO-HErPOMIHAsA (SPKBaTOpHAJIbHAs), MOHIOJIOMIHASA (a3uaTCKO-aMepHuKaHcKas). Bpems u
IIyTM pPAacCEeJICHWs 4YeloBeKa II0 IulaHere. EnuHCTBO  4yenmoBeyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucmocoOiaeHHOCT, uelnoBeKa K  pa3HbIM  yCIOBUSM
OKpyKaromien cpensl. Biausuue reorpaduyeckoit cpeasl u nperia reHoB Ha MOP(HOJIOTHIO U
(bU3HMOIOTHIO YeIoBeKa.

MexaucuuriauHapable  MeToAbl B (usnueckor (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTM M MAaJCOAHTPONOJIOTHSl  YEJIOBEUECKHX  HOMYJISLUM.
buoconuanpHple  HMCCIIENOBaHUSA ~ NpUPOAbI  4enoBeka.  MccinegoBaHue — KOIBOIIOLNU
OHMOJIOTUYECKOI0 U COLMATBHOTO B YEIIOBEKE.

JleMoOHCTpaL U

[Toptpetsi: 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 AHTPOIOreHe3a», «IJBOJIOLIUMOHHOE [JPEBO YEJIOBEKay,
«ABcTpanionurek», «HenoBek ymenbiii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbiupl»y, «KpomanboHIb, «lIpenku denoBekay», «ITambl 3BOJIIOLUU YEIOBEKAY,
«Pacsp1 uenoBeka».

O6opynoBaHue: MyJISDKM OKaMEHEIOCTeH, IPEIMETOB MaTepualbHON KYJIbTYpbl IIPEIKOB
yejoBeKa, penpoaykuuu (¢pororpaduu) KapTuH ¢ MHQOIOrHYeCKMMH U OHOIeHcKUMU
CIOXKETaMM MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaX0I0K UCKOMAEMbIX OCTATKOB YENIOBEKa,
CKEJIET YEJIOBEKA, MOJEb Yepela 4eJIOBEKa M 4Yepena IIUMIaH3€, MOJENb KUCTH 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
HA0PraHM3MEHHBIX CHCTEM € OKPY:KalolIeH cpeaou

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

Mertoap! skonoruu. IloneBsie HaOMIOEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
naboparopHble. MogenupoBaHrue B 3KOJOTUH. MOHUTOPUHT OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIH.

3Ha4YEeHHE DKOJOTMYECKUX 3HAHWM Ui YeJIOBeKa. DKOJOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€M uenoBeuecTBa C MNpupoAoid. DOpMHUPOBAHHE 3KOJOTUYECKOW KYIbTYpbl H
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoHCTpanun

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

Tabmuupl 1 cxembl: «Pasnensl skojgorun», «Metoasl 3kojgorun», «Cxema MOHUTOPHHTA
OKPYXKaroIlel Cpeb».

JlaGoparopHas padora «/3yueHre MeTo10B SKOJIOTHUECKUX UCCIECTOBAHUIY.



Tema 7. OpranusmMsl U cpega oOMTAHHUSA

Oxoyiorndeckue  (GakToppl M 3aKOHOMEPHOCTH wuXx jaeictBus. Kiaccudukamms
DKOJIOTHYECKUX  (haKTOpoB:  aOmoTHYecKue, OHOTHUECKHe, aHTponoreHsnele.  OOmme
3aKOHOMEPHOCTH JACHCTBUS dKoJorndeckux ¢aktopos. [IpaBuno muaumyma (K. Llnpenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KOJOTHUECKHH (akTop. [[elicTBHE pa3HBIX Y4acCTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CUrHanbHas pojib cBeTa. @oTonepuoinsm.

Temmeparypa Kak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[ToliknioTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

Brnaxxnocts kak skonormueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOIACPKAHUIO
BojHOro Oananca. Knaccudukauus pacreHuid mo oTHOUIeHHIO K Boje. [Ipucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TNTyOWHHAas
MOJMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUI JKU3HH.

XKuznennsie Gopmbel opranu3moB. [lonsarue o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: JaepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJHOJETHUE TpPAaBBbI.
Kuznennole (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTHI, TEOOMOHTHI, a’dpOOHOHTHL. (OcOoOEHHOCTH
CTpOEHUS U 00pa3a KU3HHU.

buotndeckne  Qaktopel. Buabl OHOTHYECKMX  B3aUMOJICHCTBUH:  KOHKYPCHIIUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomepaius, MyTyaln3M, KOMMEHCAIU3M
(KBapTHUpAaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOACUCTBHS  (TOMHYECKHE,
dopuyeckue, dabpuyeckue). 3HadeHHE OMOTHMYECKUX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoHCTpanuu

Tabmuupl 1 cxembl: «IKojgorudeckue (akTopbl», «CBETOBOUM CIEKTP», «IDKOJIOTHIECKUE
TPYIIBI )KUBOTHBIX IO OTHOILLEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHbIE», «DU3NOJIIOTUYECKUE aJanTalllKi >KUBOTHBIX», «Cpeabl OOMTaHMS OpPraHU3MOBY,
«buonornyeckue puT™MbD, «OKu3HeHHbIEe GOPMBI pacTeHU», «Kn3HeHHbIe (POPMBI )KUBOTHBIX»,
«JKocucTeMa UIMPOKOJIUCTBEHHOTO Jieca», «JKocucTeMa XBOMHOro jecay, «llenu nuranusy,
«XumnnyectBoy», «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHncaansmy».

OOGopynoBanue: repbapuu pacTeHH W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IMYHBIX ~ SKOJIOTMYECKUX  (aKTOpOB, TIepOapuu  CBETOJNIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PAaCTEHUI, CBETONIOOMBBIC, TEHEIIOOUBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repOapudl M KOJUIEKLIIMU TEIUIOMIOOMUBBIX, 3MMOCTOMKHX, MOpPO30yCTONYMBBIX
pacTeHuid, uydeia MTUL M 3Beped, repOapuu pacTeHUW, OTHOCSIMMXCA K Turpoduram,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE PACTEHHs JaHHBIX TPYINN, KOJUIEKIUH IKUBOTHBIX,
OoOWTAIONMX B pa3HbIX cpefax, repOapvu M KOJUIEKIIMM PAcTeHUN U KMBOTHBIX, 00JaAarOIINX
YepTaMud TMPUCIOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, Tepbapuu u
KOJUIEKIIMM PACTEHUN W JKUBOTHBIX Pa3JIMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlabopaTropnasi padora «BrisBieHHE MPUCTIOCOOICHNUN OPTaHU3MOB K BIIUSTHUIO CBETa».

JlaGopaTtopnass pabora «BblsiBiIeHHE NPUCIOCOONIEHUN OPraHU3MOB K  BIHMSHHUIO
TEMIEPATYPbI».

JlaGopaTtopnas padora «AHaroMHyecKHMe OCOOCHHOCTH PACTeHUH U3 pasHBIX MECT
oOUTaHUNY.

Tema 8. Jko/10rus1 BUAOB ¥ NOMYJIALMI



DKOJOTUYECKHE XapaKTePUCTHKHU Momyisaiuu. [lomynsanus kak Ouonorudeckas cucreMa.
Pone HeomgHOpomHOCTH cpefpl, Pu3nueckux OapbepoB U OCOOCHHOCTEH OHWOJOTHM BHUIOB B
(GbOopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyIisiiuii. OCHOBHBIE TTOKA3aTEIIN MOIYJISIIIHH:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas W TOJOBas CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojoruyeckas CTpykTypa nomynsauuu. OLeHKa YUCIEHHOCTH Momyisiuu. JuHamuka
MOMYJSIUMUA U €€ peryisiuusa. buotndeckuid moTeHuran nonyysiquu. MoaennpoBaHue TMHAMUKA
nomynsiuuu. KpuBble pocTa YucCIeHHOCTH momynsiuuu. Kpuble BbDKMBaHus. Peryssmus
YUCICHHOCTH TOMYJSALUUNA: POIb (PAKTOPOB, 3aBHCSIIUX 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 momynsuuid. Apeanbl BUAOB. Buabl M uX KU3HEHHBIE CTpPATETHUU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

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

JdeMoHcTpannn

IToprper: Ix. WM. XaTunHCOH.

Tabmuiel 1 cxeMbl: «IKOJIOTHYECKUE XapaKTePUCTUKU monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasauuu», «Bo3pacTHpie mnupamMuibsl MOOMyJSuu», «CKOPOCTb 3aceieHus
MOBEPXHOCTU 3€MIIM Pa3IMYHbIMH OpraHusMamuy», «Mojenb skonoruyeckoi Humu Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJIJIEKIUHU )KUBOTHBIX.

Jladoparopnas padora «[IpucnocoOieHust CeMsH paCTEHUN K PACCETICHUIOY.

Tema 9. DKo0J10THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

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

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

OcHOBHBIE TTOKa3aTeJIM IKOCUCTEMBI. buomacca u mpoayKIus. DKOJIOTHIECKUE TUPAMUTBI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKieccuu. [lepBHUHbIE U BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOre€HHBIE BO3JEHCTBUS Ha cykueccu. KimmakcHoe cooOuiecTso.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[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.
CunaHTpomnM3anus TopoJcKoi (¢ayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
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
OKOCHUCTEMAaMH. Y CTOMYMBOCTh OPraHU3MOB, TMOMYJISIIMA HM SKOCUCTEM B  YCJIOBHUSX
€CTECTBEHHBIX M AaHTPONOTE€HHBIX BO3ACHCTBUN.



Mexanusmbl  6030elicmeus  3aepA3HEHUll  PA3HBIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaLuu

[Toptpert: A. Ix. Tencnu.

Tabmuupt u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MHUPOKOJIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHANBHBIE TPYIIBl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 3KocucreMe», «llenmn mwmraHus (macTOMINHAA, JETPUTHAS)Y,
«OKoyornyecKas mupaMua yucen», « IKoJoruueckasi nupammuaa 6uoMacchl», « IKOJIOrHIecKast
nupampaa sHeprum», «OOpazoBanue Oosotay, «llepBuynas cykueccus», «BoccTaHoBieHHe
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U TOTOK
SHEPTuu B arporieHose», «[Ipumepsl ypOboskocucTem».

Ob6opynoBanue: repOapuu pacTeHUN, KOJUICKIMM HACEKOMBIX, uyuesia MTUI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHHA, aKBAPUYM KaK MOJIEIb SKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD».

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

IKeKkypeust «IKCKypcHsl B TUIIMYHBINA OMOreoneHo3 (B n1yOpaBy, Oepe3HSK, €lIbHMK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYyT, 03€p0, O0JI0TO)».

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

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — obmerianerapuas 00ojg04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
o6uocdepe. O6nactu 6mocheps! u e€ cocras. KuBoe BeniecTBo Onocheps! u ero GyHKIUH.

3aKOHOMEPHOCTH cyiecTBoBaHus 6uocheprl. OcobennocTu 6uocdepsl Kak raodaibHON
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BeliecTB 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, CTEIN, CaBaHHBI, TyCTHIHU, TPOIIMUYECKUE JIECa,
BBICOKOTOphsl. Knmnmar, pacTuTenbHbIN 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'eoctepsr 3emnn», «Kpyrosopor azora B npupoae», «Kpyrosopot
yriaepojaa B npupoae», «Kpyrosopot kucinopona B npupose», «KpyroBopot Bojibl B IpUPOE»,
«OcHoBHBIE Omombl cymmy, «Knumartudyeckue mosica 3emnn», «TyHnpay, «Taiiray,
«Cmemannbii - nec», «lllupokonuctBeHHbi jec», «Crenby, «CaBaHHa», <«IlycThiHSY,
«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 BO3AyIIHOW cpenpl. OxpaHa Bo3dyxa. 3arpsi3HeHue 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 MPUHIUIBI OXpaHbl NpUpobl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). boranndeckue cagpl U 300J0THYECKUE
MapKH.

OcHOBHBIE IPUHIIUIIBI YCTOMYNBOIO Pa3BUTHUS YEJIOBEUYECTBA U MPUPOAbI. ParroHansHOE
MPUPOJONIONB30BAHNE M COXpaHEHHE OHMOJOTHYecKOoro paszHooOpazust 3emum. OOmue



3aKOHOMEPHOCTH TJI00ATBHBIX YKOJOTHYECKHX KpU3UCcOB. OCOOCHHOCTH COBPEMEHHOTO KpHU3Hnca
U €r0 BEpOSITHBIE OCIIEACTBHUSL.

Pa3BuTHE METOJOB MOHHMTOPHUHTA pPAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmuvie uccredosanusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u dbuopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarouue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUCmem 1 cnoco6o6 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHwixX d9KOCUCTNEM.

JleMoOHCTpan U

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

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHWH W IKHUBOTHBIX KpacHOW KHHTH
Poccuiickoit denepainuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHS K pPeE3yJbTaTaM OCBOCHHUS OOYyYarOIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JTUYHOCTHBIX pe3yJlbTaTOB OCBOCHHS MPOTPaMMbl 10 OHMOJIOTMH BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH WU CaMOONPENEICHUIO,
Hanuyue momueéayuu K OOydeHUIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMH  CUCTEME
Ouojoru4yeckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKOH  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE IJIaHBI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOTrpaMMbl 110 OMOJOTUHM JAOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIIOCOOCTBYIOT IpoLleccaM CaMOIIO3HAHUSA,
CaMOBOCITUTaHUS U CaMOPA3BUTHSI, Pa3BUTHUsI BHYTPEHHEW MO3MLMU JIMYHOCTH, ATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHUS K  KYyJAbTYpHOMY  HACJIE€OUI0O U  TpajuLMsIM
MHOT'OHALIMOHAJIBHOTO Hapoaa Poccuiickoit @eaepannu, Ipupojie U OKPYKarolen cpee.

JIMYHOCTHBIE Pe3yabTaThl OCBOSHHS YU€OHOTO mpenMeTa «bHoiaorusy ITOMKHBI OTPaXkaTh
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHMEHTalui, [O3UTUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHMCKOrO  OOILEeCTBa,
pacivpeHue >KU3HEHHOT'O OIbITa M ONbITA AESITENbHOCTH B IPOILIECCE PEeaTu3allii OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOM I€ATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

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

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

TOTOBHOCTh K COBMECTHOH TBOPYECKOH JEATEIBLHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpeNeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUIEHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOUX JICHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYJbTYPHBIMA EHHOCTSAMU U COLUAIBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIENOBATEIbCKUX 3a/lad, YBAXKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO COJIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUMCKOI IpaXK1aHCKOM WIACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HApOAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH A3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSAIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;



[IEHHOCTHOE OTHOIICHHE K NPHPOJHOMY HACIEAWI0 U TaMSATHUKAM MPUPOIBL,
nocTkeHusIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

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

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTH K CIIY>)KeHHIO 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 OIICHHBATh CUTYAIlMI0 U MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUUBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTHS IICHHOCTSH CEMEWHOHN XU3HU B COOTBETCTBHH C TPAIHUIMSAMH HApOJOB
Poccumn;

4) 3CTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBEHHBIX OTHOIICHHMIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE IPOSIBIIATH
KauyecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOpPMHPOBAHHMS  KYJLTYPbI  310pPOBbS W
IMOLMOHAIBLHOTO 0JIArONoJIy4usi:

MOHUMAaHWE W pealin3aius 310pOBOro U 0e30MacHOro oopasza KU3HU (310pOBOE MUTAHUE,
coOI0ZIcHHEe TUTUEHUYECKUX IMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perymsipHass (QU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MYECKOMY U MICUXHUUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TIPAaBWJ WHIMBUIYAIBHOTO M KOJUICKTHBHOTO OE€30TacHOIO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBHA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCTIMTAHUS:

TOTOBHOCTB K TPYIY, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0I00ue;

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHYECKON M COITMAIBHON HAMPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
JESITSIIbHOCTD;

UMHTEpEC K pa3nuyHbiM cepam mpodeccrnoHaIbHON AesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

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

7) IKOJIOTHYECKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH IIesieco00pa3Hoe OTHOIICHNE K MPUPOJIe KaK UCTOYHHUKY JKU3HU Ha 3eMiie,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIIICHUE YPOBHS HSKOJOTHYECKON KYyJIbTYpBI: MPHOOPETEHUE ONBITA IIAaHUPOBAHUS
MOCTYIKOB M OI[EHKU WX BO3MOXKHBIX MOCIEICTBUH ISl OKPYKAIOIIEH CpeIbl;

OCO3HAHHE TJI00ABHOTO XapaKTepa 3KOJOTHIECKUX MPoOIeM U IyTel UX PEelIeHNUs;

CIIOCOOHOCTH UCMOB30BaTh MPUOOpPETaeMble TPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IIPH PEIICHUU TPOOJIeM, CBS3aHHBIX C PANMOHAIBHBIM IMPHUPOAOIOIE30BaHNEM (COOIIOICHUE
MpaBUJI TIOBEJICHUSI B MPHUPOJE, HAMpPaBICHHBIX Ha COXPAaHEHHWE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEIPHUITUE JIECUCTBHUM, NMPUHOCIIIMX BpPEI OKPYKAKOLIEH NPUPOIHOU Cpexe,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYME Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYyJBTYpBI, OIIBITA
JIEATEIIbHOCTH  JKOJIOTMYECKOM HANpPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIbHOM, KOMMYHUKATHUBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOU JEATEIbHOCTH dKOJIOTMYECKOU HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

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

COBEPUICHCTBOBAHUE S3BIKOBOM M YATATEJIBCKON KYJIBTYPHI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

NOHUMaHWe cneuu(Uuku OMONOrMM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MHUpe KaK O €IUHCTBE IpPUPOAbI, YelIOBEeKa U OOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 0OeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0Ja U3 IN100aIbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHHIO HOBBIX CTaHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B MOJYYCHUU OMOIOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHUS OO0
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHUS, MCIOJNb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAay4dHbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
MCCIIEIOBATEIBCKYIO ACSITEIbHOCTh MHIMBUYalIbHO 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 mpeamera «bHoiorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUITMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHUe, HaOMI0eHNe, U3MEpEeHUe, HKCIEPUMEHT U JIpyTue); YHHBEpCalbHbIe
yueOHbIe JeicTBUS (MO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIeurBatOIINe
¢dopmupoBanre (YHKIMOHAIHLHONM T'PAMOTHOCTH M COLMAIbHON KOMIIETEHIIMU OOy4aroIIuxcs;
CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBepCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBLHOM U
COLMAJIBHOM MPAKTHUKE.



B pesynpTare u3ydeHuss OWOIIOTMM HAa YpPOBHE CpeAaHero oOmero oOpa3oBaHUS Y
obOyyaromierocss OyayT copMUpOBaHBI MO3HABATEIIbPHBIC YHUBEPCAJIbHBIE YUYEOHBIC JCHCTBUA,
KOMMYHHUKATHBHBIC YHUBEpCAJIbHbIC Y4eOHBIC JICHCTBHUS, PETYJIATUBHBIE YHUBEPCAIbHBIE
yueOHbIe JeHCTBHSI, COBMECTHAS JI€ATEIbHOCTb.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBATE M aKTyaTU3UPOBATh MPOOJIEeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIIECHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSATHUH (BBIIENATh UX XapaKTePHbIC MPU3HAKHU, YCTAHABIUBATh CBSI3U C APYTUMH ITOHITHUSIMH);

OTpEeAeNATh LEIH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JAOCTUKEHHUS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE MOHSTHUS JUIsi OObsCHEeHUs (AKTOB U SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JCNyKTUBHBIC, [0 AaHAJOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIICHUN B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTbh KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISIM,
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 HCCJIEA0BATEIbCKUE IeHCTBHUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BUIBI JCSATCILHOCTH IO IIOJIYYCHHIO HOBOTO 3HAHHS, €Tr0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YYCOHBIX M COI[HATBHBIX TPOSKTOB;

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

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa3OBaTENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUTOTe3y €€ pelleHHs, HaXOJIUTh apTyMEHTHI JUIS JO0Ka3aTelbCTBA CBOWX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU 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 IEJICHANIPABICHHBIN MOUCK MEPEHOCca CPEACTB U CIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TEpPEHOCUTh 3HAHWS B  T[O3HABATENbHYI0O U  MPAKTUYECKyl0  oOyactu
KHU3HEICSITENbHOCTH;



YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MIPEIMETHBIX 00JIaCTEeH;

BBIIBUTaTh HOBBIE WJEH, Mpeajaratb OpPUTHHAJIbHBIE MOJXOAbl U PpEUIeHHs, CTaBUTh
npoOJIeMbl U 33]a4u, TOMyCKAIOIINE aJbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMamu (TEKCTe ydeOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTeparype, OMOJIOTHYECKUX CIIOBApAX U CIPAaBOYHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO PA3IUYHBIX BHIOB U (HOpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOH /7S BBIIOJIHEHUS YU4EOHbBIX 3a/1a4;

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

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (OpMY TPEIACTaBICHUS OHOJIOrHMYECKON
uHpopmanuu (cxemsl, Tpaduku, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBHUATypy, HOMCHKIATYPY, HCIIONB30BaTh M IPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

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

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCeX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeUIaraéMoil 3a/Ja4yd, YYWUTBIBATH WHTEPECH U
COTJIACOBAHHOCTD MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WIH JUCKYCCHUH);

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

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS W B3aMMOJEHCTBHs, MOHUMATh HAaMEPEHUs
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:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThl IpU
pelieHny OMOoJ0TrH4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJeHa KOJUIEKTUBA,;

NPUHUMATh TEId COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUsL MO €€ JOCTH)KEHHUIO: COCTAaBIATh IJIaH JEHCTBUHM, pacupefensTh PO € y4ETOM
MHEHUH Y4aCTHHUKOB, 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;

OCYILIECTBIISATh IMO3UTHBHOE CTPATETMUYECKOE TMOBEJCHME B PA3JIMYHBIX CUTYaIUsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJ1ajieHNe YHUBEPCAIBLHBIMH PeryIsTUHBHBIMM 1€l CTBUSIMU:

1) camoopranu3amusi:



UCIOJIb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM M HUX pELICHUS 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 JAEATEIHLHOCTD, BBIIBISATH HMPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

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

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX IPENOYTECHHIA;

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 KYJIBTYPHBIN YPOBECHb.

2) CAMOKOHTPOJIb:

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

BJIaZICTh HABBIKAMH TIO3HABATEILHON peIeKCHU KaK OCO3HAHUsI COBEPIIAEMbIX J1eHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX IPHU aHAIIU3E PE3yIbTaTOB AESTEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEAOCTATKU U JOCTOMHCTBA;

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

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIUH IPYTOTO YeTIOBEKa.

MNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3ynabTaThl OCBOEHHS cofepxaHus ydueOHoro mpeamera «buomorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa 00ecriedeHre MpoPMIbHOTO 00yYeHHsST 00yUYaromuXCs
Oouonoruu. OHHM BKIIOYAIOT: chenupuyeckue i OUONOTHHM Hay4YHbIE 3HAHWS, YMEHHUS 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 PEAIbHBIX KM3HEHHBIX cUTyarusax. [IpeameTHbie pe3ynbTaThl IPEACTABICHBI IO TO/1aM
W3Yy4YEHUSI.

[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-HAYYHOW KapTHHBI MHpA, B IO3HAHWW 3aKOHOB MPUPOIBI 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 (PKU3Hb, KJIETKAa, OpPraHW3M, MeTaboJu3M, TOMEocCTas,
CaMOpEeTryJISILMsI, CaMOBOCIIPOU3BEICHHIE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oounonoruueckue Tteopun (kinerounas teopus T. IlIBamna, M. Illneiinena, P. Bupxosa,
XpoMoOcOoMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usl M MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MMOKOJIEHUS, PACUIEIUICHHS], YUCTOTHI FaMeT, HE3aBUCUMOI0 HacienoBanus I'. Mennens,



TOMOJIOTUYECKUX PSAJOB B HaclieqCcTBeHHOW wu3MmeHunBoctu H. WM. BaBunoBa), NpUHLHUIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHUSIX KUBBIX 00BEKTOB (OMHCAHKE, U3MEPEHHE, HAOIIOICHUE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OpraHM3MOB, B TOM uucle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMI, KUBOTHBIX, YEJIOBEKa,
MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTeHHH, >XHUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa0O0IM3M), IPEBPAILCHUS SHEPTHH,
Opo’keHHs, aBTOTPO(GHOro U reTepoTpoPHOro TUIOB MUTAHUS, (GOTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHAMBUAYAIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOTO 0TOODPA;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3M MEXIY OPraHOMJAAMU KIETKH M HUX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaM{ U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX M 4YellOBEKa M MX (YHKIHMSIMH, MEXKIy CHCTEeMaMHU OPraHoOB U HX
(GYHKIUSAMH, MEXAY 3TanaMd OOMEHa BEIIECTB, dTalaMH KJIETOYHOIO LMKJIA U YKU3HEHHBIX
[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 COOTBETCTBYIOLIUE aPTYMEHTHI, OMOIIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJISl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX IPYIIIL;

YMEHHE pellaTh OUOJNIOTHYECKUE 3a7aud, BBIBISATh MPUYMHHO-CIECICTBEHHBIC CBS3U
MEXJy HCCIIEyeMbIMU OHOJOTMYECKMMH TPOLECCAMU U SIBICHUSMH, JeJaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, cOOII0aTh MpaBuUia MpU
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 Y4YEOHO-HMCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHLINAX;

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 BBHIOOP Oyayiiel mpodecCuoHaIbHOU IesATeTbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CETbCKOI0 X031 CTBa, MUIIEBOM
MPOMBIIIJIEHHOCTH, YIIyOJIsTh IO3HABAaTEIbHBIH HWHTEPEC, HAINpPaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccur M MPOAODKEHHE OHWOJIOTHYecKoro oOpa3oBaHUS B
OpraHMu3aIMsaX CpeHEro NpodecCuoHaIBLHOTO U BhICIIEr0 00pa3oBaHUsl.

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

c(OpPMHPOBAHHOCTh 3HAHUW O MeCTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IOPUPOBI U PEIIEHUH HKOJIOTHYECKUX MpOOJeM 4YeloBEYecTBa, a TAKXkKe B PEIIEHUH BOMPOCOB
paloOHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (OPMUPOBAHMM LEHHOCTHOTO OTHOLIEHUS K
npupoje, oOIIEeCTBY, YENOBEKY, O BKIAJ€ POCCHHCKHX M 3apyOeXHBbIX y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

yYMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUM, KOTOpas BKIIIOYAET ONpPEeSICHUS U
MOHMMAHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHHA (BHL,



sKocucTema, Ouocdepa), Ouonormueckue Teopun (dBoidronuoHHass Tteopuss Y. JlapBuHa,
cUHTeTHYecKass Teopus 3Bojtonuu), yuyeHus (A. H. CeseprioBa — 0 mMyTsAX W HampaBIICHUSIX
spommonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoactBa K. M. baspa), mpaBuna (muaumyma 1O. JIuOuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH ), TUIOTE3bI (Tunore3a «mupa PHK» V. T'unbepra);

yYMEHHUE BIAJETh OCHOBHBIMH METOJAMM HAy4yHOI'O IIO3HAHHUSA, HCIOJIB3YEMbIMH B
OMOJIOTHYECKUX HCCIIECAOBAHUIX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHCAaHUE, H3MEpEHUeE,
HaOJr0IeHNe, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOINOICHHBIX M3MEHEHHH B
IpUPOJIE;

YMEHHUE BBIACIATh CYLUIECTBEHHbIE INPU3HAKU: BHJOB, OHMOI€OLICHO30B, 3KOCUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIETro, ABIKYIIETO W pa3pbIBAIONIETO €CTECTBEHHOTO OTOOpa,
JIJIONATPUYECKOTO U CUMIIATPUUYECKOTO BUJI000pa30BaHUs, BIUSHUS ABHKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISALUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefe OOMTaHHs, YepeOBaHUS
HalpaBJIEHUH 3BOJIIOLIMHU, KPYTOBOPOTA BELIECTB M MIOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBSI3M MEXIY IPOLECCAMU HBOJIOIUH, JBHKYIIUMHU
CHJIaMH aHTPOIOreHEe3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U IPHUCIOCOOJICHUSMH K HUM
OpraHU3MOB;

YMEHUE BBISBIIATh OTJIUYUTENIbHBIE IPU3HAKY XKUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUI0B
K cpere oOuTaHus, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI€HHBIX U3MEHEHHH B SKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE apTyYMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JI0Ka3aTeJIbCTBA POJCTBA OPraHU3MOB pa3HbIX CHUCTEMATHUYECKUX TpPYIL,
B3aMMOCBSI3M OPTaHU3MOB W CpeIbl OOMTAHWs, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA;

yMEHHUE pellaTh OWOJIOTHYECKUE 3a/adM, BBISBIATh MPUYUHHO-CIEICTBEHHBIE CBS3U
MEXIy HCCIEAYEeMbIMH OWOJIIOTUYECKUMH TIPOIIECCAMH W SIBJICHHSMH, J€laTh BBIBOJABI U
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpPaKTHUeCKHe paboThl, cOOII0aTh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00opaTOpHBIM 000PYJOBAHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bl, TPOBEPATh HUX OKCIEPHUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCel0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIBCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAyYHBIX OOIIECTB, W MYOJIMYHO MPEICTaBIATH
MIOJTy9YCHHBIC PE3YIIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

yYMEHHUE OIIEHMBAaTh THUIOTE3bl U TEOPUM O MPOUCXOKIACHUU JKU3HHU, 4YellOBeKa U
YeJIOBEYECKNX pac, O MPHUYMHAX, MOCIEACTBHSAX M CIIOCO0axX MPEJOTBPALICHHS TIIOOaTbHBIX
U3MEHeHu# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIlell mpodeccuoHanbHON AEITEIbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTMH, IPHPOJIONONB30BAHMS,  MEIUIHUHBI, OHOTEXHOJOTHH,
NICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SWCTBA, MHINEBOW MPOMBINIICHHOCTH, YTIYOISTh
MIO3HABATENbHBIA WHTEpEC, HAMNpaBICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMS B OpraHM3alUsIX CpPeTHEro
npo¢eCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

Ne i/ IpakTuyeckue dyeKkTpoHHbIe (LM (POBbLIE)
NMPOrpamMmbl Bcero Km:gg::;i?ble paGoTHI 06PA30BATETBHBIC PECYPCHI
http://school-
1 bronorus Kak Hayka 1 0 0 collection.edu.ru/collection
2 JKuBble cucTeMbl U UX U3YUYCHHE 2 0 0 http://fns.nspu.ru/resurs/nat
3 buonorus kneTku 2 0 0.5 http://www.eidos.ru/olymp/bio
4 XUMHYECKasi OpraHUu3aIus KJICTKA 10 0 1 http://www.eidos.ru/olymp/ecology
http://school-
5 CrpoeHue 1 QYHKUMH KICTKH 8 0 2 collection.edu.ru/collection
OOMeH BelecTB U IpeBpalleHe http://school-
6 SHEPIHH B KIETKE 9 0 1 collection.edu.ru/collection
Hacnencreennas undopmanus u http://school-
7 peann3aius eé B KIETKe 9 0 0.5 collection.edu.ru/collection
. http://school-
8 FKH3HEHHBIA KT KIETKA 6 0 1 collection.edu.ru/collection
9 CtpoeHue u GyHKIIMH OPraHU3MOB 17 0 15 http://fns.nspu.ru/resurs/nat
http://school-
10 Pa3mHoOeHue u pa3zBUTHE OPraHU3MOB 8 0 1.5 collection.edu.ru/collection
11 ['eneTnka — Hayka O HaCJIE€ACTBEHHOCTH 2 0 0 http://school-
¥ M3MEHUYHBOCTH OPTaHU3MOB 5 collection.edu.ru/collection
http://school-
12 3aKOHOMEPHOCTHU HACJEACTBEHHOCTH 10 0 1 collection.edu.ru/collection
http://school-
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 0 1 collection.edu.ru/collection
http://school-
14 I'enetnka senoseka 3 0 0.5 collection.edu.ru/collection
http://school-
15 Cenexuyist OpraHMsMOB 4 0 1 collection.edu.ru/collection
16 buorexHoorusa 1 CHHTETHYECKAs 4 0 0 http://school-

ouosorus

collection.edu.ru/collection




17 ‘ PeszepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

14




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

Ne /it Y —— Beero Konrpoabusie IIpakTuueckue  JJIEKTPOHHBIE (HMPOBLIE)
padoTbl padoThI o0pa3oBaTejibHbIE PeCypchbl
3apoKJEHUE U pa3BUTHE
o http://school-
1 gBOHIOHHOHHHX TIpCACTABICHUN B 4 0 0 collection.edu.ru/collection
HUOJIOTHUH
2 MuKpO3BOIIOLMS U €€ PE3YIbTATHI 14 0 2 http://fns.nspu.ru/resurs/nat
3 Makpo3BOTIOIHUS U €€ Pe3yabTaThl 6 0 0 http://www.eidos.ru/olymp/bio
4 g[elz\z)nﬂgxomueHHe 1 PAsBUTHC XKHU3HH Ha 15 0 15 http://www.eidos.ru/olymp/ecology
IIpoucxoxneHne yenoBeka — http://school-
5 AHTPOIIOrCHE3 10 0 1 collection.edu.ru/collection
DKOJIOTUsl — HayKa o http:/ / school- .
6 B3aHMOOTHOLICHHSX OPraHU3MOB U 3 0 05 collection.edu.ru/collection
HAaJIOPTaHU3MEHHBIX CUCTEM C '
OKpY>Karollen cperon
7 Opraau3Mebl U cpesia 0OUTaHHS 9 0 15 http://school-
p p ' collection.edu.ru/collection
. http://school-
8 OKoJorys BULOB 1 MOMYIIALMHA 9 0 0.5 collection.edu.ru/collection
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUSCKIE 12 0 05 http://school-
CUCTEMBI ' collection.edu.ru/collection
http://school-
10 brocdepa — riobaibHas SKOCUCTEMA 6 0 0 collection.edu.ru/collection
http://school-
11 HlenoBex | OKpyXaiomas cpejia 6 0 0 collection.edu.ru/collection
http://school-
12 Obobmenne 8 0 0 collection.edu.ru/collection
OBIIEE KOJIMYECTBO YACOB I10 102 0 75

[NPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
w/n Tema ypoka Beero KOﬁHTpO.}ILHLIe HpﬁaKTI/I‘lGCKI/Ie wysenus 0BPA0BATEILHBIC
padoTbI padoTbI pecypesi
1 buosiorus kak KOMIUIEKCHas HayKa U 1 0 0 http:/ /school— _
KaK 4acTh COBPEMEHHOT'0 O0IIIeCTBa 05.09.2023 @ collection.edu.ru/collection
o http://school-
2 JKuBbIe cCTEMBI M X CBOWCTBA 1 0 0 05092023  collection.edu.ru/collection
3 YpoBHEBas OpraHu3anus )KUBBIX 1 0 0 http:/ /school— _
CHUCTEM 06.09.2023  collection.edu.ru/collection
4 Hcropus OTKpBITHA U U3y4EHUS 1 0 0 http:/ /school— _
kietku. Kinetounas teopust 12.09.2023  collection.edu.ru/collection
MeTo1bl MONIEKYISIPHON U KIIETOYHOH
o6uosoruu. [IpakTnueckas padora
5 «M3yueHne MeTo0B KIETOYHOMN 1 0 05 http://school- .
Ouonoruu (xpomaTorpadus, ' 12.09.2023  collection.edu.ru/collection
anexTpodopes, muddepeHiranbHoe
ueHtpudyruposanue, [1LP)»
. http://school-
6 XUMIIECKHH COCTAB KICTKH 1 0 0 13.09.2023  collection.edu.ru/collection
7 MunepaibHbIE BEIIECTBA KIIETKHU, UX 1 0 0 http:/ /school- _
Ouosiornyeckas poJib 19.09.2023  collection.edu.ru/collection
Oprannueckue BemiecTBa KJIETKH —
Oenku. JlemoHcTpanmoHHas
8 nabo aﬁ) Hasi Tall)6(I)ITa «OO0HapyxeHHe 1 0 0.5 http://school-
paTop p Py ' 19.09.2023  collection.edu.ru/collection
OCJIKOB C TIOMOIIBIO0 KAaY€CTBEHHBIX
peaKuuii»
9 CaoiicTBa, Knaccuduxanus u 1 0 0 http://school-
byHKIIMHA OEITKOB 20.09.2023  collection.edu.ru/collection




10 Opranuyeckue BeIlecTBa KIEeTKH — 0 http://school-
YTJIEBO/IbI 26.09.2023 @ collection.edu.ru/collection
11 Oprannueckue BeIiecTBa KJIETKH — 0 http://school-
JIAIA B 26.09.2023 @ collection.edu.ru/collection
Hyxkneunossie kucnorsl. JIHK u PHK.
JleMoHCTpanoHHas JlabopaTopHas http://school
p://school-
12 pabora «lccnenoBanre HYKJICMHOBBIX 0.5 2709.2023  collection.edu.ru/collection
KHCJIOT, BBIJIETIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHHU3MOBY
13 Crpoenue u pynkuuu ATO. [pyrue 0 http://school-
nykieosuarpudochars (HTD) 03.10.2023  collection.edu.ru/collection
CexBenupoBanue JIHK. Meroabt htto: //school
14 T€HOMHKH, TPAHCKPUIITOMHKH, 0 ttp://school- .
03.10.2023  collection.edu.ru/collection
MIPOTEOMUKHU
. http://school-
15 Metozbt cTpykTypHOit GHONOTHH 0 04.10.2023  collection.edu.ru/collection
16 Tunsl kietok. [IpokapuoTnueckas 0 http://school-
KJIeTKA 10.10.2023  collection.edu.ru/collection
CrpoeHue 3yKapuoTUYECKON KIIETKH.
17 JleMoHCTpalMoHHas MpaKTUYeCKas 05 http://school-
pabota «3y4ueHue CBOMCTB ' 10.10.2023 = collection.edu.ru/collection
KJIETOYHOM MEMOpPaHbI»
o http://school-
18 [ToBEpXHOCTHBIN annapar KJIETKH 0 11102023 collection.edu.ru/collection
OnHOMeMOpaHHBIE OPTaHOUIBI
KJIETKH. J[eMOHCTpanmoHHas http://school
p://school-
19 npakTuyeckas padora «M3yuenue 0.5 17.10.2023  collection.edu.ru/collection
JBIKEHUS [IUTOIIIIA3MBI B
PaCTUTENBHBIX KIIETKaX)
[TomyaBTOHOMHBIE OPTaHOU Bl KJIETKHU: http://school
p://school-
20 MHTOXOHAPUH, ITACTAIBL. 0.5 17.10.2023  collection.edu.ru/collection

JleMOHCTpalMoHHasI JTabopaTopHas




pa60Ta «I/ICCJ'IC,I[OBaHI/Ie I1a3sMoJjin3a nu
ACIIIIa3MOJIn3a B paCTUTCIIbHBIX
KIICTKax»

http://school-
21 HememOpaHHbIe OpraHOHIBI KJIETKH 0 18.10.2023  collection.edu.ru/collection
http://school-
22 Crpoenne n pyrkunm sapa 0 24.10.2023 @ collection.edu.ru/collection
CpaBHHTEIIbHAS XapaKTEPUCTUKA
KJIETOK YKapuoT. JleMOHCTpaunoOHHas
http://school-
23 naboparopHas padora «Msyuenne 0.5 24.10.2023  collection.edu.ru/collection
CTPOCHUS KJIETOK Pa3IMYHBIX
OpraHUu3MOB»
AccUMWIIALMS U TUCCUMMIIALIAS —
JIBE CTOPOHBI MeTaboi3Ma. THITbl
oOMeHa BeliecTB. JleMoHCTpalnoHHas
http://school-
24 nabopatopas R,a60Ta «Msyqenne 0 25.10.2023 @ collection.edu.ru/collection
KaTAIUTUYECKOU aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl UITH
KaTasas3bl)»
@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO METa00IN3Ma.
o5 JleMoHCTpanoHHast 1abopaTopHas 05 http://school-
pabota «3yuenue hepMEHTATUBHOTO ) 07.11.2023 collection.edu.ru/collection
pacierieHus epoKCcuaa BOAOpoaa B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX)»
26 benku-akTuBaTOpHI U OENKU- 0 http://school-
HHTHOUTOPBI 07.11.2023  collection.edu.ru/collection
o http://school-
27 ABTOTpO(HBIH THIT 0OMEHa BElIeCTB 0 08.11.2023  collection.edu.ru/collection
http://school-
28 Dorocunres 0 14.11.2023  collection.edu.ru/collection
29 XemocuHTe3. JleMoHCTpanoHHast 05 http://school-
nabopaTtopHas pabora «CpaBHEHHE ' 14.11.2023  collection.edu.ru/collection




mporueccoB poToCUHTE3a U
XEMOCHHTE32)

AHa’poOHBIC OpraHu3MbL. Bub
Oposkenus. JleMoHCTpalmoHHAs

http://school-

30 naboparopnas pabota «CpaBHeHUE 0 15.11.2023  collection.edu.ru/collection
MIPOIIECCOB OPOXKCHUSI M IBIXAHUS
31 AspoOHBIE OpraHU3MbI. DTaIlbl 0 http://school-
SHEPTEeTUYECKOro OOMEeHa 21.11.2023 collection.edu.ru/collection
DHeprus MEeMOpPaHHOTO TPaIuCHTA
. http://school-
32 HpOTOHOB'UCHHTeS AT®: pabora 0 21.11.2023  collection.edu.ru/collection
npoToHHON AT®-cuHTa3bI
http://school-
33 Peakiyuu MATPUMHOTO CHHTC3A 0 22.11.2023  collection.edu.ru/collection
34 Tpanckpunuus — MaTpU4YHBIA CUHTE3 0 http://school-
PHK 28.11.2023 @ collection.edu.ru/collection
.. http://school-
35 Tpancisuus 1 e€ oTarbl 0 28.11.2023  collection.edu.ru/collection
36 KomupoBanue amunokucior. Poib 0 http://school-
pubocom B OmocuHTe3e Oenka 29.11.2023  collection.edu.ru/collection
37 Opranu3zanus reHoMa y IpokapuoT U 0 http://school-
JYKapHOT 05.12.2023 @ collection.edu.ru/collection
38 MonekysapHbIE MEXAHU3MBbI 0 http://school-
JKCIIPECCUU T'€HOB Y JYKapUuOT 05.12.2023  collection.edu.ru/collection
Bupycer — BHekieTouHBIE (HOPMBI
39 KU3HU U OOJIUTaTHBIE TTAPA3UTHI. 05 http://school-
[TpakTrueckas padota «Co3nanue ' 06.12.2023 @ collection.edu.ru/collection
MOJIEJIN BUPYCa»
40 BupycHrble 3a001eBaHMs YeIOBEKa, 0 http://school-
YKUBOTHBIX, PACTEHHI 12.12.2023  collection.edu.ru/collection
a1 HanorexHomoruu B OHOJI0THH U 0 http://school-
MEIUIINHE 12.12.2023 collection.edu.ru/collection
42 JKu3HEeHHEIN IUKIT KICTKU 0 http://school-




13.12.2023  collection.edu.ru/collection
o http://school-
43 Marputnbli cures IHK 0 19.12.2023  collection.edu.ru/collection
XpoMocOMBI. JIeMOHCTpalMOHHAas
44 nabopartopHas pabora «M3yuenue 05 http://school-
XpPOMOCOM Ha T'OTOBBIX ' 19.12.2023  collection.edu.ru/collection
MUKpOIpenapaTax»
http://school-
45 Hlenerne KISTKH — MATO3 0 20.12.2023  collection.edu.ru/collection
Tune! knerok. Kapuokunes u
nutokuHe3. JlaboparopHas padora
http://school-
46 «HaOmronenne MuTO3a B KJIeTKax 0.5 26.12.2023  collection.edu.ru/collection
KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
http://school-
47 Perynsauus »kM3HEHHOTO IUKJIA KIIETOK 0 26.12.2023  collection.edu.ru/collection
http://school-
48 Opranusm Kak eJHOE 1enoe 0 27.12.2023  collection.edu.ru/collection
Tkanu pacrenuil. JleMmoHCTpauMoOHHAs
49 naboparopras pabora «3ydeHne 0.5 http://school- .
. . 10.01.2024  collection.edu.ru/collection
TKaHEe! pacTeHHII»
TkaHM >KUBOTHBIX M YEJIOBEKA.
50 JleMoHCTpanoHHast 1abopaTopHas 05 http://school-
paborta «3y4yeHue TkaHen ' 16.01.2024 @ collection.edu.ru/collection
JKHBOTHBIX )
Opransl. CucTeMbl OPraHoB.
51 JleMoHCTpanoHHas JiabopaTopHas 05 http://school-
pabora «3y4uenue opraHoB ) 16.01.2024 collection.edu.ru/collection
LIBETKOBOTO PACTEHUS»
http://school-
52 Oropa Tena opraHiu3MoB 0 17.01.2024  collection.edu.ru/collection
53 JIBHKEHHE OPraHU3MOB 0 http://school-

collection.edu.ru/collection




23.01.2024

http://school-
54 [TuTanue opranu3mos 0 23.01.2024 @ collection.edu.ru/collection
55 IIutanue MO3BOHOYHBIX KUBOTHHIX. 0 http://school-
[TuiieBapuTeNbHAs CUCTEMA YEIOBEKA 24.01.2024  collection.edu.ru/collection
http://school-
56 HbIxanue opraHu3mMoB 0 30.01.2024 @ collection.edu.ru/collection
57 JIpIxaHue 1Mo3BOHOYHBIX )KMBOTHBIX U 0 http://school-
yeroBeKa 30.01.2024 @ collection.edu.ru/collection
http://school-
58 Tpancnopt BewecTs y OpraHu3MoB 0 31.01.2024 @ collection.edu.ru/collection
59 KpoBeHocHast cucteMa mo3BOHOYHBIX 0 http://school-
’KMBOTHBIX M Y€JIOBEKA 06.02.2024  collection.edu.ru/collection
http://school-
60 Bolienenne y oprannsmos 0 06.02.2024  collection.edu.ru/collection
http://school-
61 3ammra y OpraHusMos 0 07.02.2024  collection.edu.ru/collection
http://school-
62 VIMMyHHast cHCTEMA YerloBeKa 0 13.02.2024  collection.edu.ru/collection
63 Pa3apaxuMocTs U perynsnus y 0 http://school-
OpPraHu3MOB 13.02.2024  collection.edu.ru/collection
I'ymopanbnas perynsauus u
64 SHJOKpPUHHAS CHCTEMa )KUBOTHBIX U 0 http://school- .
14.02.2024  collection.edu.ru/collection
YeJIOBEKA
http://school-
65 DopMbI pasMHOKEHNs OPraHH3MOB 0 20.02.2024 @ collection.edu.ru/collection
http://school-
66 TlonoBoe pasMHoOzkeHHE 0 20.02.2024 @ collection.edu.ru/collection
. http://school-
67 Metios 0 21.02.2024 @ collection.edu.ru/collection
68 I"ameTorenes. OOpa3zoBanue U 05 http://school-
Pa3BUTHUE NOJIOBBIX KJIETOK. ) 27.02.2024 @ collection.edu.ru/collection




JlemoHcTpannoHHas JiabopaTopHas

pabota «3ydeHHe CTPOSHUS TOJIOBBIX

KJICTOK Ha I'OTOBBIX

MHUKpOIIpenapaTax»

69 NunuBunyanbHOE pa3BUTHE 0 http://school-
OpraHu3MOB — OHTOT'€HE3 27.02.2024  collection.edu.ru/collection

70 3akJiajika OpraHoB M TKaHEH U3 0 http://school-
3apOIBIIIEBHIX JINCTKOB 28.02.2024 @ collection.edu.ru/collection
Poct u pa3zButHe KUBOTHBIX.

JleMoHCTpalMOHHasl 1abopaTopHas

71 abota «BbIsSBJIEHNE IPU3HAKOB 0.5 http://school-

p 1p : 05.03.2024  collection.edu.ru/collection
CXOJICTBA 3apO/IbIIIEH MTO3BOHOYHBIX

YKUBOTHBIX)

PasMHOkeHHME U pa3BUTHE PACTECHUIA.

72 JleMoHCTpalMoOHHasK 1abopaTopHas 05 http:/ /school— '
pabora «CTpoeHHe OpraHoB ' 05.03.2024  collection.edu.ru/collection
Pa3MHOKEHHUSI BBICIIUX PACTEHUI

73 Hctopus cTaHOBIEHHUS U pa3BUTHUSA 0 http://school-

TE€HETUKH KaK HayKH 06.03.2024  collection.edu.ru/collection
OCHOBHbBIE OHSATHSI 1 CUMBOJIBI
TeHETUKH. [[eMOoHCTpaloHHast

http://school-

“ naboparopas pabora «/lposodura 0.5 12.03.2024 @ collection.edu.ru/collection
KaK 00BEKT TeHETHICCKHUX
HUCCIIEOBAHUI
3aKOHOMEPHOCTU HACEAOBaHUS
MPU3HAKOB. MOHOTHOpUTHOE

75 CKpelIMBaHue. JJeMOHCTpalmoHHas 05 http://school-
npakTuueckas padota "N3yuenue : 12.03.2024  collection.edu.ru/collection
PE3yNIbTaTOB MOHOTUOPUTHOTO
CKpEeIIMBaHUs y 1po30(uisr"

76 [uTonornyeckre OCHOBBI 0 http://school- ‘
MOHOTHOPUIHOTO CKPEIINBAHUS 13.03.2024  collection.edu.ru/collection

77 AHanu3upylolee CKpeluBaHme. 0 http://school-




HenosnHnoe nomMmuHupoBanue 19.03.2024  collection.edu.ru/collection
JluruOpuHOE CKpeIIBaHUE.
€MOHCTpallMOHHAS IIPaKTHYECKas
78 I[a60Ta «II/)I3 CHHUE esp JITaTOB 0.5 http://school-
p yd pesy. ' 19.03.2024  collection.edu.ru/collection
JTUTUOPUTHOTO CKPEIIUBAHUS Y
TPO30(UITBDY
79 [{uronornyeckre OCHOBBI 0 http://school- _
JUTHOPMIHOTO CKPELIMBAHUS 20.03.2024  collection.edu.ru/collection
80 CuemieHHOe HaclaeJOBaHue 0 http://school-
NPU3HAKOB 02.04.2024  collection.edu.ru/collection
81 XpoMOCOMHas TEOpHUst 0 http://school-
HACJIECTBEHHOCTH 02.04.2024  collection.edu.ru/collection
http://school-
82 'eneruka nona 0 03.04.2024  collection.edu.ru/collection
http://school-
83 I"'enorun Kak 1ej10CTHAsI CUCTEMA 0 09.04.2024  collection.edu.ru/collection
84 I'eneTYeCKU KOHTPOJIb Pa3BUTHUSA 0 http://school- '
PACTEHMH, JKMBOTHBIX U YEJIOBEKA 09.04.2024  collection.edu.ru/collection
85 N3MeHUYnBOCTH MpU3HAKOB. BHibl 0 http://school-
U3MEHYHBOCTHU 10.04.2024  collection.edu.ru/collection
http://school-
86 MoaudukarmonHasi ”3MEHYUBOCTh 0 16.04.2024  collection.edu.ru/collection
BapuanunonHblii psia v BapualMoOHHAs
kpuBas. JlaboparopHas padoTa
g7 «MccnenoBanne 3aKOHOMEPHOCTEN 05 http://school-
MOAU(PHUKALMOHHON H3MEHYHBOCTH. ' 16.04.2024  collection.edu.ru/collection
[TocTpoeHue BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»
88 I'emoTnnnaeckass H3MEHUNBOCTb. 0 http://school-
KoMOuHaTuBHAS U3MEHYUBOCTD 17.04.2024  collection.edu.ru/collection
89 MytanuonHas “3MEHUYUBOCTb. 05 http:/ /school— '
[TpakTrueckas padota «MyTaruu y ' 23.04.2024 @ collection.edu.ru/collection




npo30¢ bl (Ha TOTOBBIX
MUKpOIpenaparax)»

3aKOHOMEPHOCTH MYTAl[MOHHOTO

http://school-
920 nporecca. SNUIeHEeTHKA U 0 23.04.2024  collection.edu.ru/collection
SIIUT'CHOMUKA
I'enetuka yenoseka. IIpakTuyeckas http://school
p://school-
A pabota «COC\:[ ABJICHHC 1 aHAII3 0.5 24.04.2024  collection.edu.ru/collection
POIOCIOBHON»
3HauyeHNE MEIUIIMHCKOM T'CHETUKH B http://school
p://school-
92 TIpCAOTBPAILICHUH 1 JICICHIH 0 30.04.2024  collection.edu.ru/collection
TeHEeTUYECKUX 3a00JIeBaHUI YeI0BeKa
OCHOBHBIC TTOHITUS CCICKIUH.
JleMoHCTpalroOHHasl 1abopaTopHas http://school
p://school-
93 pabota «sy1enue COP TOB 0.5 30.04.2024 @ collection.edu.ru/collection
KYJIbTYPHBIX PAaCTEHUN U TOPOL
JIOMAIITHUX JKHBOTHBIX)
MeTob1 CeNeKIMOHHOM pabOTHI.
94 JleMoHCTpanoHHast TabopaTopHas 05 http://school-
pabota «3y4ueHre METO/I0B CeNeKIINU ) 07.05.2024  collection.edu.ru/collection
pacTeHuin»
JIOCTHKEHHMSI CEJIEKIIUU PACTEHHUN U
95 JKUBOTHBIX. /[eMOHCcTpanimoHHas 0 http://school-
npaktuueckas padota «lIpuBuBka 07.05.2024  collection.edu.ru/collection
pacTeHu»
CoxpaHeHnue, U3yu4eHUE U http://school
p://school-
96 HCIIOJIb30BAHUE TEHETHUYECKUX 0 08.05.2024  collection.edu.ru/collection
pecypcoB
buorexHonorus kak Hayka U OTpacib
97 MPOU3BOACTBA. [[eMOHCTpalmoHHas 05 http://school-
npakTuueckas pabora «M3yueHue ' 14.05.2024  collection.edu.ru/collection
00BEKTOB OMOTEXHOJIOTHH)
98 MeToapl MEIUITUHCKON TCHETUKH 0 http://school-

14.05.2024

collection.edu.ru/collection




99 OcCHOBHbBIE HaINlpaBJICHUS 1 0 http://school-
CUHTETHYECKOM OHoJIorun 15.05.2024  collection.edu.ru/collection
http://school-
100 XpOMOCOMHas U T€HHAsl HHKEHEPUs 1 0 21052024  collection.edu.ru/collection
http://school-
101 MegunuHcKkre OMOTEXHOIOTHH 1 0 22.05.2024  collection.edu.ru/collection
102 O606menue. [ToBropenue, o6o0IeHHE, 1 0 http:/ _/school— .
cucTeMaTu3als 3HaHU! 28.05.2024 @ collection.edu.ru/collection
OBILIEE KOJIMYECTBO HACOB I10 102 135

[NPOT'PAMME




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne ara u@posBbIe
n/n Tewa ypoxa Bcero Kontponbueie  Ipaxrmyeckue fllsyqennﬂ gﬁ[()l;I;OBaTeJILHLIe
padoThI padoThI pecype
1 OBomonuonHas teopus Y. lapsuna 1 0 0 05.09.2023
9 JIBU>KyIIMe CUIIbI DBOJIIOLIUY BUJIOB 1 0 0
o Y. [lapuny 05.09.2023
Bbopn0a 3a cymiecTBoBaHue,
3 €CTECTBEHHBIN M UCKYCCTBEHHBIH 1 0 0 06.09.2023
otbop o
4 @OopMHUpPOBAHNE CUHTETHUYECKON 1 0 0
TEOPHH IBOJIIOLINH 12.09.2023
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1 0 0
MHUKPO3BOIIOLHNS U MAKPOIBOIIOLIUS 12.09.2023
5 [Tomymsius — snemMeHTapHas 1 0 0
€IMHUIIA DBOJIIOIINA 13.09.2023
3aKOH TeHETHYECKOTO PABHOBECHS
JIx. Xapau, B. Baitn6epra.
7 JlaboparopHast pabota «BrisiBIIeHNE 1 0 0.5 19.09.2023
U3MEHYUBOCTHU Y 0c00ei 0JHOTO R
BUIA»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIHUN 1 0 0 19.09.2023
9 OS¢ ekt ocnoBaremnst. dpdexr 1 0 0
OYTBUIOYHOTO TOPJIBIIIKA 20.09.2023
10 Murpauuu. M30n0muu nonysuuii: 1 0 0
reorpaduyeckas, Ouonoruueckas 26.09.2023
11 EcrecTBennblii 0TOOpD — 1 0 0
HaMPaBJSIIOIUN (aKTOpP IBOJIOIUH 26.09.2023




http://school-

12 Ilonozoit 060p 0 27.09.2023  collection.edu.ru/collection
[Tpucrmoco0IeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIUH.
13 JleMoHCTpanoHHas JlabopaTopHas 05 http://school-
pabota «3ydyenue apoMop(o30B u ' 03.10.2023  collection.edu.ru/collection
WJIMO0AIANTAlUI Y pACTEHUU U
YKUBOTHBIX )
[Ipumeps! npucnocobaeHut y
OpPraHu3MOB: MOP(OJIOTUICCKUE,
(dbuznosornueckue, OMOXMMUICCKUE, http://school
p://school-
14 MoBeICHYECKHE. JJeMOHCTpaMoOHHAs 0.5 03.10.2023  collection.edu.ru/collection
nabopaTopHas pabora
«IIpucnocobyeHrst OpraHu3MoB U UX
OTHOCHTEJIbHAS 11EeJIECO00Pa3HOCTh)»
Bun, ero kpurepuu u cTpykTypa.
15 JleMoHCTpanoHHast 1abopaTopHas 05 http://school-
pabora «CpaBHEHHE BUJIOB 110 ' 04.10.2023  collection.edu.ru/collection
MOP(OJIOTHIECKOMY KPUTEPHUIOH
http://school-
16 Crpykrypa BuIa 0 10.10.2023  collection.edu.ru/collection
17 BunoobpazoBanue kak pe3yabTaT 0 http://school-
MHKPOIBOJIIOLHH 10.10.2023  collection.edu.ru/collection
18 CBs13b MUKPO3BOJIIOLIMH U 0 http://school-
SMUACMHUOJIOTHH 11.10.2023  collection.edu.ru/collection
Makpo3BoTrOLHs.
19 ITaneoHTOIOrHYUECKHE METOBI 0 http:/ / school- .
17.10.2023  collection.edu.ru/collection
W3Yy4YEHUS IBOJTIOIAN
20 buoreorpaduueckue MeTo b1 0 http://school-
U3YYEHUS SBOJIIOLUN 17.10.2023 = collection.edu.ru/collection
OMOpPHOIOTHYECKHE U CPAaBHUTEIHHO-
http://school-
21 MOP(OJIOTHIECKUE METO/IbI U3YICHUS 0 18.10.2023  collection.edu.ru/collection

OBOJJIOINH




MonekynsipHO-TeHETHUECKHE,

http://school-

22 OMOXUMHYECKUE U MAaTEMATUYECKHE 0 24102023  collection.edu.ru/collection
METO/Ibl U3YUYCHHUS IBOITIOLINHI
http://school-
23 Obmre 3aKOHOMEPHOCTH JBOITIOLIH 0 24.10.2023 collection.edu.ru/collection
o4 AnantuBHas paguaius. 0 http://school-
HepaBHOMEpPHOCTH TEMIIOB 3BOJIOIUN 25.10.2023  collection.edu.ru/collection
o5 Hayunble runoressl IporucxoxaeHUs 0 http://school-
JKU3HU Ha 3emiie 07.11.2023 collection.edu.ru/collection
26 JloHayuHble NpeaCTaBICHHS O 0 http:/ /school— .
3apOKJICHUH KU3HU 07.11.2023  collection.edu.ru/collection
27 OcCHOBHBIE 3TaIbl HEOPTaHUYECKON 0 http://school-
3BOIIOLUHU 08.11.2023  collection.edu.ru/collection
http://school-
28 T'nnoTesbl 3apokACHHs KH3HU 0 14.11.2023  collection.edu.ru/collection
Ucropus 3emnu 1 MeToab! €€
n3ydeHus. JleMoHcTpaloHHas
29 nag({) aTo faﬂ a6ofa I<l<I/13 CHHE U 0.5 http://school-
patop p ¥ ' 14.11.2023  collection.edu.ru/collection
OTMCaHNE UCKOMAEMBbIX OCTaTKOB
JPEBHUX OPTaHU3MOBY
30 HauanpHbie 3Tanbl opraHnyecKoi 0 http://school-
ABOJIIOLHUU 15.11.2023  collection.edu.ru/collection
http://school-
31 OBOIOLHS SYKapHOT 0 21.11.2023 collection.edu.ru/collection
OCHOBHBIE TaNbl YBOJIOIUI
ACTUTEIIBHOTO MHUpA.
32 II)[ MOHCTpAIN HHaI:I MpaKTHYECKast 0.5 http://school-
CMOHCTpatno p e C ' 21.11.2023  collection.edu.ru/collection
pabota «3yueHue ocobeHHOCTEH
CTPOEHHUSI pPACTEHUN Pa3HBIX OTIEJIOB)
33 OCHOBHBIE TaNbl YBOJTIOIUHI 0 http://school-
YKUBOTHOTO MHUpa 22.11.2023 @ collection.edu.ru/collection
34 OBOJIIOINS KUBOTHBIX. 0.5 http://school-




JleMoHCTpaliMoHHas MpaKTUYeCKas 28.11.2023  collection.edu.ru/collection
pabota «3ydenne ocoOeHHOCTEH
CTPOEHHUS IO3BOHOYHBIX KUBOTHBIX»
35 PazBuTue xu3Hu Ha 3emMJie 10 ApaMm U 0 http://school-
rnepuoaamM 28.11.2023  collection.edu.ru/collection
36 MaccoBbi€ BBIMUpPaHHS — 0 http://school-
9KOJIOTMYECKHE KPU3UCHI POIIOTO 29.11.2023  collection.edu.ru/collection
37 CoBpeMeHHBIN HKOTOTHYECKU 0 http://school-
KpPHU3HC, €r0 0COOCHHOCTH 05.12.2023 @ collection.edu.ru/collection
38 CoBpeMeHHas cuctema 0 http://school-
OpPraHUYeCcKOro MPOILLIOro 05.12.2023  collection.edu.ru/collection
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI 0 http://school-
OpraHu3MOB 06.12.2023  collection.edu.ru/collection
http://school-
40 AHTPOIOIOTAA — HAYKA O HENOBEKS 0 12.12.2023 = collection.edu.ru/collection
a1 PasButne npeacrasnenuii o 0 http://school- _
MIPOUCXO0XKICHUU YET0BEKa 12.12.2023  collection.edu.ru/collection
Mecto yenoBeka B cUCTeEME
OpPraHUYECKOTO MHUpa.
42 JleMOHCTpalMoHHas 1abopaTopHas 05 http:/ /school— '
pabora «3yueHue ocobeHHOCTEM ) 13.12.2023 collection.edu.ru/collection
CTPOEHHUS CKEJIEeTa YeIOBeKa,
CBSI3aHHBIX C MPSAMOXOKICHUEM
http://school-
43 HBIDKyIHE CHIIEI aHTPOIOTEHE3a 0 19.12.2023  collection.edu.ru/collection
CooTHo1ieHrne OMOJIOTHYECKUX U
44 COLIMANIBHBIX (PAKTOPOB B 0 http://school-
P 19.12.2023  collection.edu.ru/collection
AHTPOIIOTCHE3e
http://school-
45 OCHOBHBIE CTaJIH aHTPOTIOTEHE3a 0 20.12.2023  collection.edu.ru/collection
http://school-
46 [Taneorenerrka u najeoreHOMHUKa 0 26.12.2023  collection.edu.ru/collection




http://school-

47 DBOJIIONHS COBPEMEHHOTO YeJIOBEKa 0 26.12.2023  collection.edu.ru/collection
UYenoseueckue pachl.

48 JleMoHCTpalMoHHas MpakTUYecKas 05 http:/ /school- _
pabora «M3yueHne 3KOJIOrHUECKUX ' 27.12.2023  collection.edu.ru/collection
ajanTaiui 4eI0BeKay

49 MexIUCIUTITTMHAPHBIE METO I 0 http://school-
AQHTPOIIOJIOTUHU 10.01.2024 @ collection.edu.ru/collection

http://school-

50 3apox/IeHHE H Pa3BHTHE IKONOTHH 0 16.01.2024  collection.edu.ru/collection
MeToapl SKOJIOTHH.

51 JleMoHCTpanoHHas JlabopaTopHas 05 http://school- .
pabora «M3yueHue METOI0B ' 16.01.2024  collection.edu.ru/collection
9KOJIOTUYECKHUX MCCIICTOBAHUIN

52 3HayeHHe IKOJIOTUYECKUX 3HAHUH ISt 0 http://school-
qeJ0BeKa 17.01.2024  collection.edu.ru/collection

53 Oxonornyeckne paxropsl 0 23.01.2024 clz)tﬁre):c{i/s;].le(gﬁ._ru/ collection
Abuotnueckue akropsl. CBeT Kak
IKOJIOTUYECKUM (PaKTop.

54 JleMOHCTpalnoHHas 1abopaTopHas 05 http:/ /school— '
pabora «BeisBIIcHHE ' 23.01.2024  collection.edu.ru/collection
MPUCTIOCOOTICHUI OPraHU3MOB K
BIIMSTHUIO CBETa»

AOGuoTtndeckue HakTophI.
TemMmeparypa Kak d3KOJIOTMYECKUI

55 ¢dakrop. JleMOHCTpalOHHAas 05 http://school- .
naboparopHasi pabota «BbisiBIeHHE ' 24.01.2024  collection.edu.ru/collection
MIPUCTIOCOOJIEHUH OPTraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD)

Aobuotnyeckue pakTopbl. BiaxxHoCTh

56 KaK 3K0J‘IOFI/I‘I€C(11()I/II71 @EKTO 0.5 http://school-

p- ' 30.01.2024 @ collection.edu.ru/collection

JleMoHCcTpannoHHas 1abopaTopHast




paboTta «AHaTOMUYECKHE
0COOEHHOCTH pacTeHHUI U3 pa3HbIX
MECT OOUTaHUI

http://school-
57 Cpenbl 0bUTAHHS OPraHH3MOB 0 30.01.2024  collection.edu.ru/collection
http://school-
58 Bronoririeckue puTMEL 0 31.01.2024 @ collection.edu.ru/collection
http://school-
59 ’KuzneHnHble pOpMBI OPraHU3MOB 0 06.02.2024  collection.edu.ru/collection
http://school-
60 Broririeckue paxropsl 0 06.02.2024  collection.edu.ru/collection
3HaueHne OMOTHYECKUX http:/ /school
. . p://school-
61 B3aMMO/JICHCTBUII 1715 CYIIECTBOBAHUS 0 07.02.2024  collection.edu.ru/collection
OpPTraHU3MOB B CpeJie OOUTaHHS
62 DKOJIOTHYECKUE XapaAKTEPUCTUKHI 0 http://school-
MOIYJISLAN 13.02.2024  collection.edu.ru/collection
OcCHOBHBIE IOKA3aTeNN MOMYJISALNN: http://school
p://school-
63 YHCIICHHOCTD, TNIOTHOCTb, BO3pACTHAs 0 13.02.2024  collection.edu.ru/collection
Y TI0JIOBAsi CTPYKTYpa
OcCHOBHBIE TOKA3aTeNN MOMYJISALNN: http://school
p://school-
64 POKIACMOCTE, IPHPOCT, TEMIT pocTd, 0 14.02.2024  collection.edu.ru/collection
CMEPTHOCTb, MUTpalluu
65 DKoJIorHYecKasi CTpyKTypa 0 http://school-
MOIMYJIS AN 20.02.2024 @ collection.edu.ru/collection
66 JlnHamuKka nonyJssuuu u eé 0 http://school-
peryJsius 20.02.2024 @ collection.edu.ru/collection
67 Kpusblie pocTa 4ncI€HHOCTH 0 http://school-
nonyssinyy. Kpuble BBDKMBaHUS 21.02.2024  collection.edu.ru/collection
DKojoruyeckas HUIla BU/a.
68 JleMoHCTpanoHHast TabopaTopHas 05 http://school- ‘
pabota «lIpucmocobneHus ceMsiH ) 27.02.2024 @ collection.edu.ru/collection

pacTeHUH K pacCeICHUIO




69

Bup kak cucrema nonyJisiuii

http://school-

27.02.2024 @ collection.edu.ru/collection
70 3aKOHOMEPHOCTH MOBEJCHUS U 0 http://school-
MUTPALM 5KUBOTHBIX 28.02.2024  collection.edu.ru/collection
val Coo00111€CTBO OPraHU3MOB — 0 http://school-
OHOLIEHO3 05.03.2024  collection.edu.ru/collection
http://school-
12 DKocHCTeMa KaK OTKpPBITasi CUCTEMA 0 05.03.2024  collection.edu.ru/collection
73 KpyroBopor BemiecTB 1 HOTOK 0 http://school-
SHEPIUU B SKOCUCTEME 06.03.2024  collection.edu.ru/collection
http://school-
74 OCHOBHBIE ITOKA3aTEIN YKOCUCTEMEI 0 12.03.2024  collection.edu.ru/collection
http://school-
[E OKONOTHECKNAE MTHPAMHLI 0 12.03.2024  collection.edu.ru/collection
http://school-
76 V3menenns coodmecTs — cyKueccun 0 13.03.2024  collection.edu.ru/collection
ITpupoaHBIE DKOCHUCTEMBEI.
77 QIIZOCI?I/I(?TGMLI 03€ep U peK 0 http://school-
p o pek. 19.03.2024  collection.edu.ru/collection
DKocucTeMbl MOpel M OKEaHOB
I1 .
g BpI/IPOI[HI)Ie DKOCHUCTEMBI } . http://school-
KOCHCTCMBI TYHP, JICCOB, CTCIICH, 19.03.2024  collection.edu.ru/collection
MYCTBIHb
http://school-
[k AHTDOIIOTGHHEIE SKOCHCTEMBL 0 20.03.2024  collection.edu.ru/collection
VYpb6oskocuctemsl. IIpakTnueckas
80 2?60Ta «3yuenue I/IPOHI/IcaHI/Ie 0.5 http://school-
p yd : 02.04.2024  collection.edu.ru/collection
ypOOIKOCHCTEMBI
3aKOHOMEPHOC 0 oBa
o1 KOHOMEPHOCTH (¢ PMHPOBaHUA . http://school-
OCHOBHBIX B3aHMOZACHCTBHH 02.04.2024  collection.edu.ru/collection
OpPraHU3MOB B DKOCHUCTEMAaX
82 MexaHn3Mbl BO3ACHCTBUS 0 http://school-
3arpsI3HEHUM Pa3HbIX TUIIOB HA 03.04.2024  collection.edu.ru/collection




CyOOpraHn3MEeHHOM, OPIraHU3MEHHOM,
MONYJISILIMOHHOM U SKOCUCTEMHOM
YPOBHSX

buocdepa — obmeranerapHas

http://school-

83 00o0s04yKa 3eminu 09.04.2024  collection.edu.ru/collection
84 VYuenne B. U. Bepnaackoro o http://school-
ounocdepe 09.04.2024 @ collection.edu.ru/collection
85 3aKOHOMEPHOCTH CYILIECTBOBAHUS http://school-
ounochepsl 10.04.2024  collection.edu.ru/collection
86 Kpyrosopots! BeniecTs u http://school-
OHMOreOXUMHUYECKUE ITUKIIBI 16.04.2024  collection.edu.ru/collection
87 3oHanpHOCTH OHOChepsl. OCHOBHEIC http://school-
OHOMBI CyIIN 16.04.2024  collection.edu.ru/collection
o http://school-
88 YeroitunsocTs 6uocheps! 17.04.2024  collection.edu.ru/collection
89 DKOJIOTHYECKUE KPUBHUCHI U UX http://school-
MIPUYUHBI 23.04.2024 @ collection.edu.ru/collection
o http://school-
%0 Bosneiictaue uenosexa na ouocdepy 23.04.2024 @ collection.edu.ru/collection
91 AHTpPOIOT€HHOE BO3JEHCTBUE HA http://school-
PaCTUTENbHBIN U )KUBOTHBII MU 24.04.2024  collection.edu.ru/collection
http://school-
92 OxpaHa npupo/b! 30.04.2024  collection.edu.ru/collection
93 OCHOBHBIE IPUHIUIIBI YCTOMYHUBOTO http://school-
Pa3BUTHS YETOBEUYECTBA U MTPUPOIBI 30.04.2024 collection.edu.ru/collection
P
o aHI/IOHaJ'IBHOG6HpI/Ip0)IOHOJ'IBSOBaHI/Ie http://school-
1 COXPAHCHHUC OHONIOTIHECCKOTO 07.05.2024  collection.edu.ru/collection
pazHO0Opaszus 3emin
95 O0o001enue Mo TeMe http://school-
«MUKpO3BOIIOLUSA U €€ PE3YJILTAaThI» 07.05.2024  collection.edu.ru/collection
96 O06o001IeHuE IO TeME http://school-
«Makpo3BOIIOLHS U €€ pe3yIbTaThl» 08.05.2024  collection.edu.ru/collection




O06001IeHE 10 TEME

http://school-
97 «IIpoucxoxaeHue u pa3BUTHE KU3HU 1 0 14.05.2024  collection.edu.ru/collection
Ha 3emiie»
O6o06menue eMe
98 «HOOII/JIi:xHonK I-EIE(})IEGI\:I-IGHOBGKa - 1 0 http://school-
p A 14.05.2024  collection.edu.ru/collection
AHTPOIIOTCHE3)
O0001menue no teMe «IKOJIOTHS —
99 HAyKa O B3aMMOOTHOILICHHAX 1 0 http://school-
yK 15.05.2024  collection.edu.ru/collection
OpraHU3MOBY
100 O6006mmenue o reme «OpraHu3Mbl U 1 0 http://school-
cpena OOuTaHMS 21.05.2024  collection.edu.ru/collection
101 O06o00611eHue 110 TeMe «DKOIOTHS 1 0 http://school-
BHJIOB U MTOMYJISILIAN 21.05.2024  collection.edu.ru/collection
102 O606menue o Teme «buochepa — 1 0 http://school-
riaodanbHast SKOCHCTEMAY 22.05.2024  collection.edu.ru/collection
OBILIEE KOJIMYECTBO HACOB I10 102 75

[NPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLOHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* buonorus, 10 xmacc/ Ilaceunuk B.B., Kamenckmii A.A., PybmoB A.M. u npyrue; moj
penakuueir Ilaceunmka B.B., Axkmumonepnoe o6mectBo «M3natenscTtBo «lIpocBemnieHuney
* buonorus. buonornueckue cucremsl u mporeccel, 11 kmace/ Tepemo A.B., [TetpocoBa P.A.,
OO6miecTBO ¢ orpannueHHOMN oTBeTCTBEHHOCTHI0 « IOl MHEMO3UNHA »

buonorus, 10-11 xmaccel/IILM. bopomun, JI.B. Beiconkas; AknuoHepHOE O0OIIECTBO
«3marensctBO «lIpocBemenune»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

B.B.ITaceunuk, I'T. [IBernoB. Metoanyeckoe nocobue K  y4yeOHHUKY
A.A. Kamenckoro, E.A.KpukcynoBa, B.B.[laceunuka. buonorus. OOmas Ouosorust 10-
1 1xacchl,
Hpoda «Beprukanby, 2015
- Kamenckuii A. A. EI'D 100 6amnos. buonorus. CamocrosrensHas moaroroska k EI'D. A. A.
Kamenckuii, H. A. CokonoBa, A. C. MaknakoBa, H. FO. CapsrueBa, H. A. boraganos.-M.:

N3 parenscTBO «YUIIEAT U3», 2018
- Araonosa U. b. buonorus. O6mmas 6uonorus. ba3osslii n yriy0neHnHslii yposens. 10 kiacc:
y4eOHUK.-M..: Hpoda, 2018 T.
- Ilaceunuk B. B. I'. I'. IlIBenoB u gap. buonorus. Bcepoccuiickue omummnuaasl. M.:-
IIpocsemenue,

2018-2020

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
1.http://www.e-osnova.ru/- XKypuan «buonorus. Bee mst yuurens!»

2. http://digital.1september.ru — O6mmepoccuiickuii npoekt «llIkona mudpoBoro Bexay.
3. http://school-collection.edu.ru - Komnekuus nudpoBeix 00pa3oBaTeIbHBIX PECYPCOB.
4. http://www.electroniclibrary21.ru - DnekTponHas 6ubiuoreka 21 Beka.

5. http://www.ege.edu.ru - OdunnanbHeii HHGOpPMAUOHHBIN opTan EI'D.

6. http://www.zavuch.ru - Caiit st yuurenei.

7. http://ecosystema.ru - DKOJIOTHYECKHIA TICHTP «DKOCHCTEMaY.
10.http://proshkolu.ru— becrnatHeiii IKOIBHBIA TOPTAL.

11.http://infourok.ru - BecraTHpIi KOHCTPYKTOP CANTOB /ISl yUUTEIIS.
12.http://multiurok.ru - BecrutatHplif KOHCTPYKTOP CAWTOB IS YUUTEJIS.
13.http://bio.1september.ru - «51 uny Ha ypok GHoNOTHH. 1 CEHTAOPSI».
14.http://dnevnik.ru - JTaeBHUK.pY.

16.http://www.uchportal.ru/ - Yaurtensckuii mopra.
19.http://www.darwinmuseum.ru/ - CocynapcTBeHHbIN JJapBUHOBCKUI My3ei.
24.http://sci.aha.ru/biodiv/anim.htm - Danmknonenus dnopa u payna.
25.http://biodat.ru/ - TadopMaiimoHHbIl CalT 0 XKHUBOI MPUPOJIE.
26.http://www.unnat.ru/ - Illkoya 1OHHATOB.

27.http://plant.geoman.ru/ - bubnmoreka YKu3ub pacTeHuii.
28.http://www.learnbiology.ru/ - 3anumarenbHass GHONOTHSI.

[Iporpamma no 6uonoruu 10-11 xnace (mpoduiabHBINA YPOBEHD)

29.http://med.claw.ru - MenunuHcKas SHIUKIONEANUS. AHATOMUYESCKHIA aTJiac.
30.http://animal.geoman.ru/ - Mup *KHBOTHBIX.
31.http://ru-biologia.livejournal.com/12284.html - TIpoGiemsl 3BOITIOIIUN






