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MOSICHUTEJIbHAS 3AITUCKA.
Pa6ouas mporpamma mo 6uosnorun 10-11 knacc (yriyOiaeHHBIN ypOBEHb) COCTABJICHa HA OCHOBE
HOPMATUBHBIX IIPABOBBIX, HHCTPYKTUBHBIX U METOAMYECKHUX JTOKYMEHTOB:

— MepnepanbHblii 3ak0H OT 29 nexabps 2012 r. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
denepanuny;

— denepanbHbIi rocy1apcTBEHHBINH 00pa30BaTENIbHBINA CTAaHIAPT CPEJHETO OOLIEro 00pa3oBaHUs
(yTB. mpuka3zoM Munobpuayku Poccun ot 17 mas 2012 1. Ne 413);

— npuka3 Munnpocseuenus Poccuun ot 12 aBrycra 2022 r. Ne 732 «O BHeceHUU U3MEHEHUH B
(benepanbHBIN TOCYIapCTBEHHBIN 00pa30BaTeNbHBIA CTAaHAAPT CpelHero o0Iero oopa3oBaHus,
YTBEPKIEHHBIN TpruKa3oM MuHUCTEpCTBa 00pa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17
Mas 2012 r. Ne 413»;

— OenepanbHas 00pa3oBaTeibHAas MporpaMma CpeaHero oomero oopazoBaHus (YTB. MPHUKA30M
Munnpocsenienusi Poccuun ot 18 mast 2023 r. Ne 371) (nanee — ®OII COO);

— @enepanbHas pabodyass MmporpaMma CpeIHero oOmero oOpa3oBaHHs Y4eOHOTO IpeaMeTa
«buonorusy» (6a30BbIii U YrITYyOIEHHBIN YPOBHN);

— mpuka3 Munnpocsemienus Poccun ot 21 despans 2024 r. Ne 119 «O BHeceHUU WU3MEHEHUN B
npunoxenus Ne 1 u Ne 2 k npuka3zy Munucrepersa 3 npocsenienusi Poccuiickoit @enepauuu ot
21 cents0ps 2022 r. Ne 858 «O06 yTBepxkaeHnu (penepanbHOro nepeyHs yueOHUKOB, JOMYIIEHHBIX
K HWCIOJb30BAHUIO TMPU  peald3aluu  HMMEIOIUX  TOCYJAapCTBEHHYIO  aKKPEIUTAILMIO
00pa3oBaTeNbHBIX MNPOTrPaMM HA4aJbHOrO OOIIEro, OCHOBHOI'O OOIIEro, CpexHero oOIuero
o0pa3oBaHUsl OpraHU3alUSAMU, OCYIIECTBISIONIMMH  O00pa30BaTENbHYIO JCSITENbHOCTh U
YCTaHOBJICHUS TIPEIETLHOTO CPOKA MCIOJIb30BAHUS UCKIIFOUEHHBIX YYCOHUKOBY.

—HdopmalioHHOe-METOIUYECKOE TMHUCbMO 00 OCOOEHHOCTSIX IMpenojaBaHusi y4yeOHOro
npeamera «buonorus» B 2024/2025 yue6HOM ronuy.

- YecraB MKOY «Ymsuackag COILLD

- OcHoBHas oOpazoBaTenbHas MporpaMma cpegtero oodmero oopasoanus MKOY «VYmbuHckas
COIL» (B Tom umucie: yueOnslii riad Ha 2024-2025 y4ueOHBbIi 10/, KaleHIapHbIN yaeOHbIH rpaduk
Ha 2024-2025 yueOHblii ron).

[Iporpamma mo yuebHoMy nipenmety "buonorus” (nanee - 6u0JIOTHs) HA YPOBHE CPETHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®denepauun», ®I'OC COO, Konuenuuu mnpenogaBaHus
yuebHoro npeamera «bruoNoOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHoil pabodeil mporpamMmbl
BOCITUTAHHUS.

YueOusiii npenmet «buonorusy yrnmyonéaroro yposus uzyueHus (10—11 kmaccer) sBisieTcs
OJTHUM M3 KOMIIOHEHTOB MpeaMeTHoU obnactu «EcTecTBeHHO-Hay4yHbIe TpeaMeThl». CoryiacHo
nonoxkeHusM ®PI'OC COO mnpoduibHble ydeOHbIE NPEAMETHI, M3yyaeMble Ha YriayOJIEHHOM
YpOBHE, SBISIOTCSA crocoboMm auddepeHnmnanmmu oO0ydeHHs Ha YpPOBHE CPEAHETo OOIIero
00pa30BaHMUs U MPU3BAHbI 00ECTIEUUTh NMPEEMCTBEHHOCTh MEXKY OCHOBHBIM OOIIMM, CPEIHUM
o0mM, cpeaHuM MpodeCCUOHATBHBIM U BBICIIIMM O00pa3oBaHHEM. B TO ke BpeMs KaK[Iblid U3
9TUX YYE€OHBIX MPEIMETOB JOJDKEH ObITh OpPUEHTUPOBAH HA NPUOPUTETHOE pEIlIeHHE



00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3aJay, CBA3AHHBIX C MpodopHeHTanuein
0o0y4arolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JIacTM HAy4yHOro 3HAHUS,
CBSI3AaHHOTO C OMOJIOTHEH, MEUITMTHOMN, SKOJIOTUEH, TICUXOJIOTHEH, CHOPTOM HIJIM BOCHHBIM JICTIOM.

[Iporpamma no yuebHomy npenmery "buosorus" naér mpencraBiieHHe O IEIH U 3a/1a4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriyOiaEHHOM ypoBHE, ONpeAeseT 00s3aTeabHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHMUE, €r0 CTPYKTYpHUpPOBaHME IO pas3ieiiaM U Temawm,
pacripesielieHie 10 KJ1accaM, PpeKOMEHAYET MOCIeI0BaTeIbHOCTh H3yUeHUs y4eOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEJAMETHBIX CBs3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcsi. B mporpamMMe mo 6MonOruM peayn3oBaH MPUHIUI
MPEEMCTBEHHOCTH C HW3YYCHHEM OHOJOTMU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS,
OJslarogaps 4eMy NpoCMaTpUBAETCS HAIPABIECHHOCTh HA MOCIEAYIOIIEE pa3BUTHE OMOIOTrMUYECKUX
3HaHUW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJIOTHYECKOTO MBIIIJICHHS, MPEACTaBIEHUH O 370pOBOM 00pa3ze >KU3HM, HAa BOCIHTAHUE
OEpEKHOTI0 OTHOIICHHS K OKPYXKAIOIICH NMPUPOAHOM cpene. B mporpamMMe mo OMOJIOTHHM TakkKe
MOKa3aHbl BO3MOXKHOCTH y4ueOHoro mpeamera «buonorus» B peanmmuszanuu tpedoBanmnii @I'OC
COOQ x mi1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM 1 MIPEIMETHBIM pe3yabTaTaM 00y4eHUs U
B ()OPMUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOW AEATEILHOCTU OOYYarOMIMXCs MO
OCBOCHHMIO COJEpKaHUsT OMOJOTMYECKOrOo O0O0pa3oBaHMsS HAa YPOBHE CpPEIHEr0o OOIIEro
o0OpazoBaHusl.

VYueOublii npeamer «buosorusi» Ha ypoBHE CpeAHEro o0Iiero oOpa3oBaHHUs 3aBeplIacT
Ounosnoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTUPOBAH HAa pacCIIMpPEHUE U yriyOJieHne 3HaHUN
00y4arouxcs 0 )KUBOM IPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTUH, SMOPHOJIOTUI
U OHOJIOTMM pPa3BUTHUS, TCHETUKH, CEJIEKIIMHU, OMOTEXHOJOTWH, HBOJIIOLHMOHHOIO YYEHUS U
DKOJIOTHH.

N3zyuenne yueOHoro npeamera «buonorus» Ha yriayOJieHHOM YpOBHE OpUEHTHPOBAHO Ha
MOJIFOTOBKY 00 Yy4YarOIIUXCsl K OCIIEAYIOIIEMY OTy4YEHUI0 OMOJIOTHYecKOoro 00pa3oBaHus B By3ax
U OpraHu3anusx cpenHero mnpodeccuoHanbHOro oOpa3oBaHus. OCHOBY €ro conaepKaHus
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKMX 3HAHMHM, MOJIYYEHHBIX MpPU HM3YYEHUH OOYy4aroIIMMUCS
COOTBETCTBYIOLIIMX CHCTEMAaTUYECKHX pa3feoB OHMOJOTMM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTy4arOT pa3BuTUE. Tak, pacIMpeHbl U yriayOIeHbl
OMOJIOTHYECKHE 3HAHUS O PACTEHMSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
OOIIMX 3aKOHOMEPHOCTSX MKHM3HH, JONOJHHUTENbHO BKJIIOUEHBI OMOJIOTMYECKHE CBEIEHUS
IIPUKJIAJHOTO M TOUCKOBOTO XapaKTepa, KOTOPbIE MOXHO HCIOJIb30BATh KaK OPUEHTHPHI IS
MOCIEAYIOUEro BeIOOpa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, TTOJTY4€HHBIMH O0yUYaIOLUMUCS PU U3y4eHUHN (QUBUKH, XUMUH,
reorpagun U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o y4yeOHoMy mnpeamery "buosnorus" otpaxaer CHCTEMHO-
YPOBHEBBIM M SBOIOIMOHHBIM MOAXOABI K M3yueHHuto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBa M 3aKOHOMEPHOCTH, XapaKTEepHbIE JJISl )KUBBIX CHCTEM PAa3HOT'O YPOBHSI OpraHU3alluy,
HBOJIIOIMM OPraHUYECKOro Mupa Ha 3emile, COXpaHeHHs OHOJIOTHYECKOro pazHooOpasus
wianeTsl. Tak, B 10 Kkiacce M3ydalOTCsl OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOH OMOJIOrHH,
AMOPHUOJIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMOJIOTUM, AaKTYaIM3UPYIOTCS 3HAHUS OOy4arolUXcs MO OOTaHUKE, 300JO0THH, aHATOMMHU,
¢usnonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIOLMOHHOE YUYEHUE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.



VYueOHbii npenMer «buonorus» mpuszBaH 00€CIEUNUTh OCBOSHHE OO0YYaIOIUMHUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WJCH, NPUHLUIIOB W IPaBWJ, JEXKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYyYHOH KapTHHBI MHpa, 3HAHWH O CTPOEHUH, MHOTO00pasuu U
O0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOMyJIALUU, OUOLIEHO3a, SKOCHCTEMbI, O BBIIAIOLIUXCS
HAY4HbIX JOCTH)KEHHUSIX, COBPEMEHHBIX MCCIIEJOBAHUAX B OHOJOIMM, NPUKIAIHBIX ACIEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MONJEp)KaHUS WHTEpeca 0O0YyJaromuxcs K OMOJIOTUU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUala B COJIEPKAaHUH MPOTPAMMBI 110
OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PAa3BUTUSA TOW WIM MHOH
o0nacTi OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PELICHHE BaXKHEHUIIMX
OMOJIOTHYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llens u3yuenust yueOHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE — OBIIAJICHUE
00y4aroIUMHUCS 3HAHUAMU O CTPYKTYpHO-(DYHKIMOHAJIBHOM OpraHU3allMi JKUBBIX CHUCTEM
pa3sHOIo paHra 1 MpuoOpeTeHne yMeHU UCI0JIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUM HHTEpECa K
onpenenéHHo obnactu npodecCUuOHATBHON NEATEIbHOCTH, CBS3aHHOW C OMOJOTHEN, WIN K
BBIOOPY y4eOHOTO 3aBEeICHHS U TPOJAOIDKEHHS OMOIOTHIECKOTO 00pa30BaHM.

JlocTikenue neiau u3ydeHus yyeOHoro npenmera «buonorus» Ha yriyOaéHHOM ypoOBHE
o0ecreynBaeTcs pelIeHueM caeIyIouX 3a/1au:

OCBOCHHE OOYYaIOIUMHUCSA CHUCTEMBI  OHOJIOTMYCCKUX  3HAHWK: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHLEMIMSIX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBJIAIOLIMX COBPEMEHHYK) €CTECTBEHHO-HAy4YHYK0 KapTHUHY MHpa; O CTPOCHHH,
MHOI000pa3uu U 0COOEHHOCTSIX OMOJIOTHUECKUX CHUCTEM (KJIETKa, OpraHu3M, MOIYJALUs, BUJ,
OmoreorieHo3, Owocdepa); O BBIJAIOIIMXCSA OTKPBHITUSAX W COBPEMEHHBIX HCCIICIOBAHUSIX B
OuoJioruu;

O3HaKOMJIEHHE  oOyyarolmuxcs €  MeTOJAaMM  MO3HAaHUSA  KMBOM  TPUPOABL:
UCCIIEI0BATEICKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOUYHOW OMOJIOrHH,
AMOpHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTUU U CUHTETHUECKOMN
OMOJOrUM, TAaJCOHTOJOTMM, 3KOJOTHH); METOJaMH  CaMOCTOSITEJIBHOTO  IPOBEIEHUS
OMOJIOTHYECKUX MCCIeIOBaHUNH B J1abopaTopuu M B IpHpone (HaOloJeHHe, H3MEepeHHe,
HKCIEPUMEHT, MOACTUPOBAHNE);

OBJIaJiIcHHUE OOYYaIOLIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HAaXOAWTh, aHAIU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTUYECKYI0 NH(POPMAIIUIO; MOIb30BATHCS OMOIOTHYECKON TEPMUHOJIOTHEN U
CHUMBOJIMKOMN; YCTaHABJIMBATh CBSI3b MEXK/Iy Pa3BUTHEM OMOJIOTUU U COLIMATIbHO-I)KOHOMHYECKUMHU
¥ HKOJIOTHYECKUMU IpoOIeMaMH YeJI0BEYECTBA; OLIEHUBATH MTOCIIEICTBUS CBOEH eI TeIbHOCTH 110
OTHONIIEHHIO K OKpY)Kallleld MNPUPOAHON cpene, COOCTBEHHOMY 3/I0POBBIO M  3JI0POBBIO
OKpYKaloIIMUX JI0JeH; OOOCHOBBIBATH M COOJIOJATh MeEpPbl MPOPUIAKTUKHA HHOEKIIMOHHBIX
3a0oneBaHMi, MpaBUJa TOBEACHUS B NpUpPOAE U obecredyeHus: Oe30MacHOCTH COOCTBEHHOU
KU3HEJEATEIIBHOCTH B YPE3BBIYAWHBIX CHUTyalMsIX NPUPOAHOIO M TEXHOICHHOI'O XapakTepa;
XapaKTepu30BaTh COBPEMEHHBIE HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00yYarONIMXCs WHTEIUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIIAIOLUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMU HCCIEIOBaHMSIMU B OHOJIOTHH,
pelaeMbpIMH €10 ITpoOJIeMaMy, METOJOJIOTHEH OHOJIOTMYECKOTO HCCIIE0BaHMs, MPOBEICHUS
HKCIIEPUMEHTAJIbHBIX HCCIEIOBaHUM, peuieHus OHOJOTMYEeCKHX 3a/1ady, MOJIEeIMPOBAHUS
O1OJOrN4YeCKNX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y OOyYaromMXCsl [IEHHOCTHOTO OTHOIIEHUS K JKUBOM MPHUpPOJE B LIEJIOM U K
OTHENbHBIM €€ O00bEeKTaM M SBJICHUSAM; (POPMHUPOBAHUE HKOJIOTUYECKOH, TE€HETHYECKOU



IPaMOTHOCTH, OOIIEH KyIbTyphl MOBENCHUS B TPUPOJEC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOAOIOIE30BAHUN
(cobmroneHne TmpaBWUJl TIOBEJCHUS B TIPUPOJIE, OXPaHbl BHJIOB, OSKOCHUCTEM, OHOCGhEpHI),
COXpaHEHHH COOCTBEHHOT'O 3JIOPOBBS W 3JIOPOBbSI OKPYKAIOMIMX JFOJCH (COONIOCHHUS Mep
npodunakTUku 3a00JaeBaHmi, o0ecrieueHrne 0€30MaCHOCTH KU3HEEATSIIbHOCTH B UPE3BbIUaiHBIX
CUTYaIUSIX IPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUSI OMOJIOTUIECKIX
3HAHUI U YMEHUU B IOBCEIHEBHOW KU3HU;

CO3/IaHUE YCJIOBUH Ui OCO3HAHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHOMN
00pa3oBaTeNbHONW  TPACKTOPHH, CIOCOOCTBYIOUICH MOCIEAYIOMEMY HpOPecCHOHATHLHOMY
CaMOONPE/ICIICHUIO, B COOTBETCTBUU C WHIUBUIYaTbHBIMA HMHTEpPECAMH U MOTPEOHOCTIMU
pEruoHa.

OO1mee YUCIIO 4YacoB, OTBEICHHBIX HAa HM3Y4YCHHUE OHMOJIOTMM Ha YriyOJICHHOM YpPOBHE
cpennero oomiero oopazoBanus, cocrapisget 204 gaca: B 10 kinacce — 102 yaca (3 yaca B He/Ien0),
B 11 ximacce — 102 gaca (3 yaca B Henenio).

OT00p OpraHu3auOHHBIX POPM, METOJIOB M CPEICTB OOYUCHUS] OMOIOT MU OCYIIECTBIISICTCS
¢ yu€ToM crHelrU(UKH ero COJACpKaHUs M HANPABICHHOCTH HA MPOJODKCHUE OMOJIOTHYECKOTO
00pa3oBaHus B OpraHU3AIMAX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMUS.

OO0s3aTeNbHBIM YCIOBHEM TpU O0y4YeHHWH OWOJIOTUM Ha YIriyOJIEHHOM YpPOBHE SIBIISETCS
NPOBEJICHUE JIA0OPATOPHBIX M MpakTHUecKux pabor. Tarke yuyactue oOydarommMxcs B
BBINOJIHEHUH MIPOCKTHBIX U y4eOHO-UCCIICA0BATEILCKUX Pa0OT, TEeMAaTHKA KOTOPBIX OMpPEACsIeTCs
YUUTEJIEM Ha OCHOBE HMEIOIIUXCS MaTePUATBHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX
YCIOBUH.

[TpoMexyTouHas aTTecTalus MPOBOJUTHCS B KOHIE Yy4eOHOro rojaa B (opme TecToBOU
paboTel. YacTh y4eOHBIX MPEIMETOB MOXKET MIPOBOUTHCS TUCTAHIIMOHHO.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CognepxaHue IPOrpaMMBbl, BBIICICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocyznapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BuTHs OMOJIOTMH.
buonornyeckne Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTandbHbIE, NPUKIAAHBIE U
MOVCKOBBIC HAYYHBIEC UCCIIEIOBAHHS B OMOJIOTHH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, csa3annble ¢ 6uonorueit. 3HaueHne OMOJOTHH B IPAKTHUECKON 1€ TEIbHOCTH
YeJIOBEKA: MEJUIIMHE, CEIbCKOM XO35MCTBE, IPOMBIIIIIEHHOCTH, OXPAHE IPUPOJIBI.

JleMoOHCTpaLuu

[Toptpersr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. [apsei, I
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, M. . Meunukos, H. W. Basuios, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OHOIOTHMYeCKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTembl Kak mpeamer u3ydeHus ounosorud. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTb M LEJIOCTHOCTb, CIIOKHOCTb M YIOPSAJOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHM3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHM3allMd JKHUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
o6uocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak opma cymecTBoBaHus Matepun. Hayku, usydaroniue >KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Mertoabl Ouonorudeckod Hayku. HaOmromeHue, n3mepeHue,
DKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. lIoHsaTMe O 3aBUCMMOM W HE3aBUCHUMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumote3. Hynesas
runote3a. [loHsTHE BHIOOPKHU U €€ JOCTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH TOJIYYEHHBIX pe3ynbTaTOB. [IpUYMHBI MCKa)KEHHS PE3yNbTaTOB JKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buosornyeckue CcUCTEMBI»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPTraHU3ALMH KUBOM MPUPOb», «CTpoeHNE )KUBOTHON
KJIETKN», « TKaH! )KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOr0 OPraHu3May, «brnoreoneHos»,
«buocdepar, «MeToabl U3ydeHUs KUBOH PHUPOJIBD».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE JJIs IPOBEACHUS HAOIIOACHUH, H3MEPEHUH,
DKCIIEPUMEHTOB.

Tema 3. buosiorusi KieTrku

Knerka — cTpykTypHO-(YHKIMOHAIbHAS €IMHULA JKUBOTO. VICTOpHS OTKPBITUS KJIETKH.
Pabote! P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

MeToapl MOJEKYISpHOW M KIETOYHOW OWOJIOTHH: MHKPOCKONUS, XpomaTtorpadus,
aneKTpodope3, METOA  MEUEHbIX aToMoB, JuddepeHnuanbHoe  IeHTpUyrupoBaHue,



KYJIbTUBHPOBAHUE KJIETOK. M3yueHue @uKCUposanHvlX Kiemok. DICKTPOHHAS MHUKPOCKOIHUSL.
Kongokanvnaa muxpockonus. Bumanvhoe (npusxcusnennoe) usyyenue Kiemox.

JleMoOHCTpaL U

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

Tabmumpl 1 cxembl: «CBETOBOH MHUKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
pa3BUTHUS METOJI0OB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHMKpPOIpENaparbl pacTUTENIbHBIX, XUBOTHBIX WU
OakTepuaIbHBIX KIETOK.

JladopaTopnasi padora Nel «/3ydyeHre METOIOB KJIETOYHOM Ouooruu (Xxpomartorpadmus,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [ILIP)».

Tema 4. Xumndeckasi OpraHu3anus KJIeTKU

XHUMHUYECKUHN COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPaMHUKpO3JIeMeHThl. Bona u e€ ponb
KaK pacTBOPUTENS, pEareHTa, y4yacTUe€ B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYISLUU.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJOrHYecKasi pojib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBod Momekynbl. [lepBuuHas cTpykTypa Oemnka, menTuaHas
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHxmm 6enkoB. [lpuonut.

YrneBoasl. MoHOCAaxXapuabl, AUCAXAPHIBI, OJUTOCaXapH Ikl ¥ onucaxapuabl. OOmui mian
CTpOEHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonorndeckue GpyHKINUN yTIeBOJIOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudpukanus  mumnmmos.
Tpurnunepuabl, Gochoaunuabl, BOCKH, cTepouibl. bronornyeckue ¢pynkunn munuaos. OOmme
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykneoTuasl.
[Tpunuun xommuieMeHntapHocTtH. I[lpaBmiio Yapradgda. Crpykrypa JHK — nBoitHas crupaiis.
Mectonaxoxnenue u 6uonornueckue Gpynkunu JJHK. Bunsr PHK. ®ynkuun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsasu B mojiekyine AT®. buonornueckne
¢ynkuuun  AT®. BoccTaHoBIEeHHBIE TMEPEHOCUUKH, UX (QYHKUMU B KieTke. [pyeue
HYK1eo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXMMHUYECKHE U OMOPHU3UYECKUE MCCIEOBAHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenupoganue cmpykmypvl u QYHKYui
Ouomonexyn u ux Komniexkcos. KomnvromepHulil Ouzatin u opeanuyecKuti Cunmes OUOMONEKYI U UX
HEeNnpupoOHbLX AHAN0208.

JleMoHCTpanuu

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

Huarpammbl:  «PacnpenesnieHe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMLIAa XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTyphl OETKOBOW MOJIEKYJBI», «CTpOCHHE MOJEKYHT YIJIEBOJOB», «CTpoeHHE MOJICKYI
aununoBy», «HykienHoBble KUCIOTHIY, «CTpoeHne MosieKyinsl ATD».

Ob6opynoBaHue: XMMHUYecKas Mocyia 1 000py10BaHHE.

Jladoparopnasi paGora Ne2 «OOHapyxeHHEe OEIKOB C TIOMOIIBI KadeCTBEHHBIX
peaKkuuii».



JlaGoparopHnasi padora Ne3 «lccinegoBaHne HYKJIEMHOBBIX KHCJIOT, BBIJCICHHBIX W3
KJIETOK Pa3JIMYHbBIX OPraHU3MOB.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunsl KIETOK: 3yKapuoTHYecKass U Mpokapuotuyeckass. CTpyKTypHO-(GYHKIIMOHATIbHBIC
00pa3oBaHUs KIETKH.

CtpoeHre MpOKApUOTHUECKON KIeTku. Kietoynas creHka OakTepuid ©  apXeu.
Oco0eHHOCTH CTPOCHUs TeTepOoTpoHOI 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

CrtpoeHue n QpyHKIMOHHpPOBAHHE dyKapuoTHUYeckoi kieTku. [Ima3zmarudeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTWyecKkoil MeMOpaHbl. TpaHCIIOPT BEHIECTB dYepes
IUIa3MaTHYECKyI0 MeMOpaHy: mnaccuBHbIN (nuddy3us, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponuraemocts MemOpanbl. PaboTa
HATPUN-KaJTMEeBOro Hacoca. DHIOIMTO3: MUHOIUTO3, (harounTo3. Jk3ouuTo3. Kierounas crenka.
CrpykTypa 1 QyHKIMH KJIETOYHOW CTEHKH PacTEeHHi, rpuOoB.

Hurornazma. Ilutozons. Lurockener. [IBwkenue nutoriazmbl. OpraHOHWABI KIIETKH.
OnHomeMOpaHHbIE OpraHOUAbI KIETKH: 3HjomiIasmarudeckas cetb (OIIC), annapat I'onbmku,
JU30COMBI, UX CTpoeHHe W (YHKIUU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrtpoeHue rpaHylsspHOrO peTukynyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cunres
pactBopuMbix  OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHymsspHBIN)
SHJOIIa3MaTH4eCKuii peTukyiayM. CekpetopHas QyHkuus annapara [onbmku. Moougurayus
benxos 6 annapame I onvocu. Copmuposka 6enkos ¢ annapame I 01v0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieToK. Kiterounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHUTOXOHIPUHU, MIACTUIBL. [Ipoucxooicoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
GyHKIMM  MUTOXOHApUA © mactuld. llepBuuHble, BTOpPUYHBIE U CJIOXHBIC IUIACTUIIBI
(OTOCUHTE3UPYIOUINX JYKapHOT. XJIOPOIUIACThl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuM.

HememOpannble opranouabs! kietku CtpoeHne M (yHKIHMH HEMEMOpaHHBIX OpraHOMI0B
kiaeTku. PuGocombl.  IIpomeosxcymounvie  ¢hunamenmoi. MuUKpodUIaMEHTbl. AKmuHogbie
Muxkpogpunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMbIULeYHbIX KIemOK.
MuxkpotpyOouku. Knerounsiii mneHtp. CTpoeHHe U [BHKEHHE JKIYTUKOB M PECHHUYEK.
MuxkpoTpy6ouku nutoriasMel. Llentpuons. berku, accoyuuposannvle ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sApa, XpOMaTUH, KapuoIIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
SAnepHslii 6enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacmonokeHHe XPOMOCOM B HMHTep(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. benku XpomMaTHHa — TMCTOHBL. /Junamuxa s0epHoll
0001104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENbHOM, KUBOTHOM, FPUOHOI).

JleMoOHCTpan Ul

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

Tabmumpl 1 cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKW», «CTpOEHHE >KUBOTHOM
KIETKH», «CTpOEHNE PACTUTENBHON KIETKNW», «CTpOEHUE MUTOXOHIAPUNY, «Aapoy», «CTtpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KIETOK.

JladopaTopnasi padora Ned «/3yueHre CTpOCHHSI KJIETOK PAa3IMYHBIX OPTAaHU3MOBY.

JladopaTopnasi padora Ne5 «/3yueHne CBOWCTB KIETOYHON MEMOpPAHBI».



JlaGoparopnass paboraNe 6 «lccienoBanue 1UIa3MoIM3a M JICIUIA3MOJIM3a B
PACTUTENBHBIX KIETKAX».

Jladoparopnasi padora Ne7«/3yueHue JBMKEHUS UUTOIUIA3Mbl B PACTUTEIbHBIX
KJIETKaxX.

Tema 6. O0MeH BelecTB M NPeBPallleHUE JHEPTUN B KJIETKe

AcCUMMIISIMS ¥ JUCCUMWISALUS — B CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIN U TeTepOTPODHBINA. YUyacTue KUCI0poa B OOMEHHBIX MPOLEccax. JHEPreTUIecKoe
obecnieuenue kietku: npespaiieHue AT® B oOmMeHHBIX nporieccax. epMeHTATUBHBIN XapaKkTep
peakuil kieToyHoro mMetabonusma. GepmMeHTHI, UX CTPOEHHE, CBOMCTBA U MEXAHU3M JICUCTBUA.
Kodepmentsr. Otinnuns pepMEHTOB OT HEOPraHMYECKUX KaTalIu3aTopoB. belku-akTHBaTOpHl U
OeNKU-MHTHOUTOPBL.  3aBHCUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pPEAKUUH OT pPa3IMYHbIX
(hakTopoB.

[lepBrUYHBII CHUHTE3 OpPraHUYECKUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuceHuvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponpb xjmopomiactoB B mpouecce porocunTe3a. CBeToBass U TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpoaykTUBHOCTD (HOTOCHHTE3A.
Bnusinue paznuyabix pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHHEe (OTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPULUPYIOLINE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepru. 3HAYCHHE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoKeHHUS U UX HCIIOJIb30BaHUE
YeNIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAMTETH
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl HEPreThdeckoro obMeHa. I[loATOTOBUTENBHBIN ATarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WM KIETOYHOE JbIXaHue. Polb MUTOXOHApPUI B mpoleccax
O6uonoruueckoro okucienus. Luxinueckue peakuuu. OkucauTenbHOE (OCHOPHINPOBAHUE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunma3zvl.  IlpeumymectBa a’poOHOro myTH oOOMEHa BEIIECTB IHepea  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIECKOT0 OOMEHa.

JleMoOHCTpaLun

[Toprpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupbl u cxembl: «POTOCHHTE3», «IHEpreTUYeckuii odmen», «buocuHTe3 Oenmkay,
«Crtpoenue pepmMeHTa», «XEMOCHUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHKE JUIsl IPUTOTOBJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnasi padora Ne8 «/3yueHue KaTaauTHUECKOW aKTHMBHOCTH (pepMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaasbl)y.

Jladoparopnasi padora Ne9 «l3yueHue (QpepMEHTATUBHOTO PACIICIIIICHUS TMEPOKCH]IA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKaX).

JlaGopaTopnas pa6ora Nel(0«CpaBHeHue nporeccoB GOTOCUHTE3a U XEMOCHHTE3a».

Jladoparopnasi padora Nell«CpaBHeHre MPOIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3anus eé B KIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peammsarnus HaciencTBeHHOW wuHQoOpManuu. ['eHeTHYecKHWil KOoHa, ero CBOWCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKpHUNIMKM: KOMIUIEMEHTAPHOCTb,
aHTUNApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.



Tpancnsamus u e€ sranbl. Yuactue TpaHcnopTtHeix PHK B OnocunTese Genka. YcioBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTEe3€e OemKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHusalysi TeHoMa y IPOKapuoT U
JYKapHuoT. Perymnsius akTHBHOCTH T€HOB y ipokapuoT. ['unoresa onepona (®. XKakoo, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna e pecynsayuu
pabomul eenos. Perymsiys 0OMEHHBIX MPOIECCOB B KieTKe. KieTounslil romeocTas.

Bupycel — HeksieTouHbIe (OPMBI JKU3HU U OOMraTtHbie napa3uthl. CTpOeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. JKusneuwwiti yuxn J{HK-cooepocawyux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasad,
unmezpasa.

BupycHsle 3a001eBanus yenoBeka, UBOTHBIX, pactenuil. CII1]J], COVID-19, conmansubie
U MEIULIUHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxmypruvix
ouonozuueckux oannvix. Hanomexunonozuu 6 buonozcuu u meouyure. Ilpoepammupyemvie pyuxyuu
benxos. Cnocobvl docmasKu 1ekapcma.

JdeMoHcTpannn

[Toptpetsi: H. K. Konbuos, /1. . iBaHOBCKUH.

Tabmumer u cxembl:  «bumocuHTe3 Oenka», «[eHeTmueckuii Kom», «Bupych»,
«baxrepuodarm».

Jlaboparopnasi padora Ne 12 «Co3nanue Mojienu BUpycay.

Tema 8. ZKu3zHeHHBIN UKJ KJIETKHA

Krnerounsnii mukii, ero mepwoisl u perymsnus. MaTepdaza m mmuro3. OcobeHHOCTH
MPOIIECCOoB, mpoTekaronmx B uHTepdase. [loaroroBka kieTku K neneHuto. [IpecuHTeTHYCCKUI
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUI (MPEMUTOTUYECKUI) MEPUOIbI
uHTep(ha3bl.

Marpuunsiii  cunte3 JHK —  permmukanusa.  [lpunnuner  perumkanmn — JJHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEpBATUBHBIM  CHHTE3, aHTUIApaUIEIbHOCTh. MexaHu3M
perunkanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl U Tetomepasa. XpoMOCOMHBIN
HA0Op KIJIETKU — KapUOTHUIL. JIMTUIOMIHBIA M TalIOMIHBINM HAOOPBHl XPOMOCOM. ["'OMOJIOTHYHbIE
XpoMocoMBl. [1010BBIE XPOMOCOMBI.

Jenenne kietkun — muto3. CTaJuu MHUTO3a U MPOUCXOJALIME B HUX Iporecchl. THIbI
muto3a. Kapnokunes u nurokunes. bruongornueckoe 3Ha4eHHE MUTO3A.

Perymsmuss MuToTHuYecKOro Iukia KieTkd. [IporpamMmmupyemas kieTouHas ruOenp —
amornTo3.

Knerounoe s1po, XpoMocoMbl, GyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «LJugpposasn knemrxa» — 6uoungopmamuueckue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpaL UK

Tabmumpl u cxembl: «KW3HEHHBIA HUKIT KIETKH», «Muto3», «CTpOCHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpOIIpenaparsl: «MHUTO3 B KIIETKaX KOpEeIIKa
JTyKay.

Jladoparopnasi padora Nel3 «/3ydyeHne XxpoMoCOM Ha TOTOBBIX MUKpOIIpEnapaTax».

JlaGopaTopHnasi padora Nel4 «HaGmroneHrne MuUTO32 B KJIETKaX KOHUMKA KOpEIIKa JTyKa (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIC, KOJOHHAIIbHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBI.



OCOOEHHOCTH CTPOEHHUS U KU3HEICATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeH, OHOKJIETOYHbIE IPUOBI, OTHOKIIETOYHbIE BOJOPOCIH, IpyTrue MpoTUCTH. KomoHuanbHble
OpraHU3MBI.

B3anmocBA3p 4acTel MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, opraHsl U CHCTEMBI OPTaHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Tkanu pacrenuwil. Tunbel pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHAs, IOKPOBHA,
NPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTpOeHHUs, GYHKIUNH U PaCHOIOKECHUS
TKaHEW B OpraHax pacTeHUH.

TkaHU )KUBOTHBIX U YeI0BeKa. THUIIbI dKUBOTHBIX TKAHEW: AMUTEINAIBbHAS, COCIUHUTENBHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTPOCHHUs, (PYHKIUI U pacHOJIOKEHUs TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble 1 reHepaTUBHBIE OpraHbl pacTeHUil. OpraHsl 1 CUCTEMbI OPIaHOB
JKUBOTHBIX U 4YesloBeKa. DyHKIMM OpraHoB U CUCTEM OPraHOB.

Onopa tena opranusmoB. Kapkac pacrennii. CKeneTsl OAHOKJIETOYHBIX U MHOT'OKJIETOUHBIX
AKUBOTHBIX. HapyXHbIll 1 BHYTpeHHUI ckeneT. CTpOeHHE U TUIIBI COEIMHEHUS KOCTEH.

JIBi>keHue opraHu3moB. J[BUXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KI'YTUKOBOE, DPECHHYHOE. JI[BM)KEHHME MHOTIOKJIETOYHBIX PACTEHUMH: TPONM3MBl W HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHUBOTHBIX U YeJIOBEKa: MbIlieuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

ITutanue opranusmos. IlornonieHre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacreHusaMH. IluTaHue >XUBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPHUKIJIETOYHOE IHILEBAPECHHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBAPUTENBbHOrO TpakTa. IluieBapurtenbHble
’kenesbl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. [Ipixanue pacrenuil. Jpixanue xuBoTHBIX. [{uddys3us razos yepes
HOBEpPXHOCTh KieTkHU. KoxkHoe apixanue. JlpIxarenpHas MoBepxHOCTh. JKaOepHoe u né€roynoe
IpIXaHue. JlpIXxaHue MO3BOHOYHBIX >KMBOTHBIX W 4YeJIOBEKa. OBOJIOLHUOHHOE YCIOKHEHHE
CTPOCHHMsI JETKUX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cHCTEMa 4YeloBeka. MexaHu3m
BEHTWISALMH JIETKUX Y NITUI U MIIEKONUTAIOMMX. Perymsiuus apixanus. J[pixarenbHbie 00bEMBI.

TpaHcnopT BeLIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cucTema U e€ opransl. KpoBeHOCHas cucTeMa IMO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepjie, KpOBEHOCHbIE cOCyAbl M KpoBb. Kpyrum KpoBooOpaieHus.
OBOJIIOLMOHHBIE YCIIO)KHEHHS CTPOCHMSI KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX JKHBOTHBIX.
Pabora cepana u e€ perynsuus.

Beinenenne y opranu3moB. Beigenenue y pacteHuil. BelneneHue 'y  KUBOTHBIX.
CoxkpatutenbHble Bakyoiau. Opransl BbienaeHus . OUibTpanusi, cCeKpenus 1 00paTHOE BCaChIBaHUE
KaKk MEXaHM3Mbl paboThl OpraHoB BbleneHHs. CBSA3b MOJOCTH Tela C KPOBEHOCHOW U
BBIZICIIUTEIILHON CUCTEMaMU. BblfenieHre y NO3BOHOYHBIX >KMBOTHBIX M uenoBeka. Iloykm.
Crtpoenue u ¢pyHKIMOHUpOBaHKE HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTa y Opranu3MoB. 3aluTa y OJJHOKJIETOYHBIX OpraHu3MOB. CIIopbl OaKTEepUil M IUCTHI
IpOCTEHIIMX. 3aluTa y MHOTOKJIETOYHBIX pacTeHuid. Kyrukyma. CpeacrtBa mnacCMBHOM U
XUMUYECKOH 3aIUThl. DUTOHIUBI.

3amnTa y MHOTOKJIETOYHBIX KUBOTHBIX. I[IOKpOBBI M X PON3BOIHBIE. 3aIIMTAa OPraHu3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTouHbII W TyMOpaJbHBII HWMMYHHTET.
Bpoxnaéuuelii 1 npuoOpeTéHHbIM  cneunpuueckuid UMMyHUTET. Teopus KIOHaIbHO-
cenexktuBHOro nMMmynureta (I1. Dpnux, ®@. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.



Pa3apaxkuMocTe M perymauuss y OpraHu3MoB. Pa3ipakuMoCTb y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PazgpaxumocTs U peryisinus y pacTeHuil. PocToBble BelecTBa U HX
3HauEHUE.

HepBHast cucrema u peduekropHas peryisiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIO0XKHEHUE CTPOEHUST HEPBHOM CHCTEMBI y KMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrnexc u pednexropHas nyra. besycioBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryysuuss M SHAOKPUHHAs CUCTEMa >XMBOTHBIX U 4yenoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI M HUX TOpMOHBL. JleiicTBue ropMoHOB. B3auMocCBA3bp HEpBHOU U
SHIOKPUHHOU cucTteM. [ mmoranamo-runodusapHas cucremMa.

JleMoOHCTpaL U

[Toptper: WU. I1. [1aBnos.

Tabmupel u cxembl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CucTeMbl OpraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHYTpEHHEE CTpOEHME HACEKOMBbIX», «TKaHU pacTeHu»,
«KopueBbie cucrempl», «Ctpoenue credns», «CTpoeHHe ITHCTOBOM miacTUHKWY», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/IpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «Mpimeynas cucremay,
«BpiaenurenbHas cuctema», «HIOKpUHHAs cucteMay», «CTpoeHue MbIuby, «MMMyHUTETY,
«KumeunononoctHslie», «CxeMa nuTaHus pacTeHHuil», «KpOBEHOCHbIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE JOKIEBOIO
yepssi», «HepBHasg cucrema ppiO», «HepBHas cucrema msrymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBuast cuctrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX,
«HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpENapaThl OJHOKJIETOYHBIX OPraHHU3MOB,
MUKpOIpenaparbl TKaHe, PaKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HAaCEKOMBIX, UTJIOKOXKHX, KUBBIC
AK3EMILISAPbl KOMHATHBIX PACTEHU, repOapuu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
KUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJUIEKIIMK OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
00opyI0BaHuE IS IEMOHCTPALIMU TOYBEHHOT'O U BO3TyLITHOTO MUTaHUs PAaCTEHUH, paclienIeHNs
Kpaxmaja 1 O0enKoB 1noj AeiicTBrueM (GepMEeHTOB, 000PYJOBaHHUE AJISl IEMOHCTPALIMU OIBITOB 10
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeNIbHbIX JBUKEHHM, MOAEIU
TOJIOBHOT'O MO3Ta Pa3jINYHbIX KUBOTHBIX.

JladoparopHasi padora Ne 15« 3yuenue Tkanel pacTeHUN».

Jladoparopnasi padora Ne 16 «/3yuenne TkaHel KUBOTHBIX».

Jladoparopnasi padora Nel7 «/3y4yeHune opraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. Pa3MHOKeHHe W Pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe (BKIIH0Yas BETETaTUBHOE) U 10JI0BOE. Bubl
0ecro0ro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmHoxkeHue. llonoBeie kieTku, Wik rameTbl. Meio3. Craguu Menosa.
IToBenenne xpomocoMm B Mmeiio3e. Kpoccunrosep. buonorndeckuii cMpicia Melo3a M MOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. 'ametorenes y >kuBoTHbIX. [TooBeie sxene3bl. OO6pazoBaHue
U pa3BUTHE MOJIOBBIX KJeToK. CriepMaToreHe3 u oorenes. CTpoeHHe MOJOBBIX KIETOK.

Omo10TBOpEeHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIUIOOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHs — HayKa O pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3z enasnvix npodem samopuonoeuu. Konyenyus mopgoecernos u
Mmooenu mopgoeenesa. Ctaauu SMOpUOTreHe3a KUBOTHBIX (Ha mpumepe JsArymku). [pobnenue.



Tunsl apobnenus. [emepmunuposannoe u neoepmunuposannoe opodnenue. bnacmyna, munol
onacmyn. OcoOEHHOCTH IPOOJICHUS MIIEKONMUTAIOMIMX. 3apOJIbIINIEBhIC JIMCTKU (TACTPYIISIIHS).
3aknaZKka OpraHoB W TKaHeW U3 3apOoJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
pa3BUBAIOIIErOCcs 3apo/iblia (AMOPHUOHATIbHAS MHIYKIIHS ). 3aKIIaKa IJIlaHa CTPOSHUS )KHBOTHOTO
KaK pe3ysibTaT HepapXUUYecKUX B3aUMOJICHCTBHUI reHOB. BiusHue Ha sMOpHOHANIEHOE Pa3BUTHE
pa3NINYHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButue xuBoTHBIX. I[locTaomOpuonaneHbIi mepuon. Ilpsmoe u Hempsimoe
pazButue. Pa3Bute ¢ meramopdo3oM y O€ClO3BOHOYHBIX U TIO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3HaueHUE NPSAMOrO0 W HEOPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. DaKTOPbl pEryjsiiUUd poCTa XUBOTHBIX U uenoBeka. Cranuu
NOCTAMOPHUOHAIIBHOTO DPA3BUTHUSl y JKUBOTHBIX M ueinoBeka. [lepuojpl OHTOreHesa 4YesloBeKa.
Crapenue u cMepTh Kak OMOJIOrHYECKHUEe MPOLECCHI.

Pa3zmuoxenue u pazsurue pactreruii. ['lameroput u ciopodut. Meiio3 B )KH3HEHHOM ITUKJIE
pacrenuii. O6pazoBanue crop B npoiiecce Meito3a. ['amerorenes y pacrenuii. OmiogoTBopeHue u
pa3BUTHE pPACTUTEIbHBIX OpPraHU3MOB. [[BOilHOE OIIOOTBOPEHUE Yy LIBETKOBBIX PACTCHHIA.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PEryIsSIlIUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JleMoOHCTpaL U

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

Tabmunpl u cxembl: «BereraTuBHOE pazMHOKeHUE», «TUIBI OECTIONOr0 Pa3sMHOXKEHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXEHUE J3BIUICHB», «Pa3MHOXEHUE THUIPBDY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKICTKH | CIIEPMATO30HIa,
«OcHOBHBIE CTaiuu OHTOreHe3ay, «IIpsimoe u HenpsMoe pa3BUTHEY, «Pa3BUTHE MANICKOTO KyKay,
«Pa3zButne capanun», «Pa3BuTue mnArymku», «JlBoilHOE OILUIOAOTBOPEHUE Y IBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJIbHBIX pacTeHUN», «KU3HEHHBIN LUK
MOPCKOW KanycTbl», «/KU3HEHHBIN IIUKII MXa», « KU3HEHHBIN LUK MAOPOTHUKAY, « KU3HEHHBII
IIUKJI COCHBI».

Ob6opynoBaHue: CBETOBON MHUKPOCKOI, MUKPOIIPENapaThl sIMIIEKIETOK U CIIEPMaTO30UI0B,
Mozelnb «L UK pa3BUTHS JIATYILIKA Y.

Jladoparopnasi padora Nel8 «l3ydyeHue CTpoeHUs TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

JlabopaTtopnass pabGora Nel9 «BeisiBieHHEe TpPHU3HAKOB CXOJCTBA  3apOAbILIEH
MIO3BOHOYHBIX KHUBOTHBIX.

Jladoparopnasi padora Ne 20 «CTpoeHne OpraHOB Pa3MHOMKEHHUS BBICIITUX PACTEHUI.

Tema 11. 'eHeTnka — HAyKa 0 HACJ1eICTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB

Vcropus cTaHOBIIEHHS U Pa3BUTHUS T€HETUKH Kak Hayku. PaboTsl . Mennens, I'. ne @pusa,
T. Moprana. Ponb oreuecTBeHHBIX yu€HbIX B pa3BuTuu renetuku. Padots! H. K. Konberosa, H. 1.
Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHBIE T€HETUUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIEIbHBIE
TEHbl, AJbTEPHATUBHBIE INPU3HAKH, JOMHMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3HIOTA,
reTepo3UroTa, 4ucras JIMHUSA, THOpUAbI, reHOTul, (eHotun. OCHOBHBIE METObl TE€HETHKU:
TUOPHUIOTOTHYECKUH, ITUTOJIOTHYECKUH, MOJIEKYIISPHO-TEHETUIECKUMN.

JleMoOHCTpan Ul

[Toprpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckmii.

Tabmuie! u cxembl: «MeTobl TeHETUKIY, «CXEMbI CKPEIIUBAHUS».

Jladoparopnas padora Ne 21 «/[po3oduna Kkak 00BEKT TeHETUISCKUX MUCCIICTOBAHUI.



Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckperupanue. [lepsbiii 3akoH MeHens — 3ak0H eInH000pa3usi THOpuI0B
nepBoro nokoJieHus. [Ipasuino nomuHupoBanus. Bropoit 3akoH MeHiens — 3aK0H paclleIICHUs
npu3HakoB. llurosnoruyeckue OCHOBBI MOHOTMOPHIHOIO CKpeliuBaHus. [MmoTe3a 4YMCTOTHI
ramer.

AHanuzupyrouiee  ckpemiuBaHue.  [IpoMexyTouHbIi  XapakTep — HaclI€JOBAHMS.
Pacmenienne npru3HakoB Npu HEMOJIHOM JOMUHUPOBAHUU.

JurunbpugHoe ckpemuBaHue. Tperuid 3akoH MeHAens — 3aKOH HE3aBHCHMOIO
HacJIeI0BaHMsl TPU3HAKOB. [{UTo0ornyeckue 0OCHOBBI TUTHOPUHOTO CKPEIIUBAHUS.

CuerutenHoe HacnenoBanue npusHakoB. Paborer T. Moprana. CuerieHHOe Hacie0BaHue
I€HOB, HAapYIICHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHasi TEOPHsI HACIEACTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS IoJa. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBII M TeTepOraMeTHBI MoJI. ['eHeTHueckas CTpyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne Npu3HAaKoB, CLEIUIEHHBIX C I10JIOM.

I'enoTun kak nenocrHas cucrema. I[lmeloTponuss — MHOXKECTBEHHOE JEHCTBUE T€HA.
MHosxecTBEeHHBIH ayulenu3M. B3aumoneicTBue HeaulenbHBIX I'eHOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKXKe
(U3HUOTIOTHUECKUX TPOIIECCOB, TIOBEACHUS M KOTHUTUBHBIX (DYHKIMMA. [ eHeTHUeCKne MEXaHU3MbI
cUMOUMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3suT» U «XO35IMH — MUKPOOHOM.
['eneTHuecKue acreKkThl KOHTPOJIS U U3MEHEHUS! HacJeICTBCHHON MH(POPMALUU B MOKOJCHUSIX
KJIETOK U OPTaHNU3MOB.

JleMoOHCTpaL U

[Toptpetsi: I'. Menaens, T. Mopras.

Ta6munpl u cxemsl: «IlepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«AHanuzupyrouiee ckpemubanue», «Henonnoe nomuHupoBanue», «CIEINIEHHOE HAClIeJOBaHHUE
MPU3HAKOB y Apo30duib», «I eHeTnka nonay, «Kapuorun yenosekay, «Kapruotun apo3opuiib»,
«Kapuotun nruns», «MHOKECTBEHHBIN ajuienn3M», «B3anMozaelicTBue reHoB».

Ob6opynoBaHue: MOJENb sl JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTr0O
MIOKOJIEHUSI W PACIICIUICHUS NPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEe0BAHMS NIPU3HAKOB, MOJENb JUISl IEMOHCTPALMH CLEINIEHHOTO HACIEAOBaHUs IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunay.

JlaGopaTopnas paGora Ne22 «/I3yueHue pe3yabTaTOB MOHOTUOPUIHOTO CKPEUIUBAHUS Y
IpO30(UITBI».

Jladoparopnasi padora Ne23 «l3ydyeHue pe3ynbTaToB AUTUOPUIAHOTO CKPEIIMBAHUS Yy
TIPO30(UITBD».

Tema 13. 3aKkoHOMEpPHOCTH H3MEHYHBOCTH

B3aumopeiictBue reHotuna u cpenbl npu ¢GopmupoBaHuu ¢eHotumna. M3MeHUYHBOCTh
npusHakoB. KauecTBeHHble W KOJNWYECTBEHHbIE NpPU3HAKU. Buabl  M3MEHYMBOCTH:
HEHACJICJICTBEHHAsI U HACJIEICTBEHHASI.

MoudukaonHas U3MEeHUYUBOCTb. Poiib cpensl B (OPpMHUPOBAHUN MOAU(UKAITMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbIl psii M BapuanuoHHas kpusas (B.
Horanucen). CpolicTBa MOIU(UKAIIMOHHOW H3MEHYMBOCTH.

I'eHoTnMYeckass HM3MEHUYMBOCTb. (CBOMCTBA TE€HOTHIIMYECKONM HW3MEHYMBOCTH. Bumsl
TeHOTHIINYECKON U3MEHYMBOCTH: KOMOMHATUBHASL, MyTallHOHHAS.

KoMmOnHaTuBHAas M3MEHUYHMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOMN
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUM I'€HETHYECKOIr0 pa3Hoo0pa3us
B [IpeZieJIax OJTHOTO BH/IA.



MyTtanoHHass W3MEHYMBOCTb. BHABl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WMHAYLUUPOBAaHHBIE MYyTalMH. SIOepHBIE W IUTOILIA3MAaTHYECKUE MYTalUU.
ComaTtnueckue M 1o0J0Bble MyTauuu. lIprumHBl BO3HUKHOBEHHUs MyTanuid. MyTareHbl U HX
BIIMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAIL[MOHHOTO Mpouecca. 3aKOH TOMOJIOTMYECKHX
psAnoB B HaciencTBeHHoW u3MmeHumBocTH (H.M. BaBwiioB). BHesnmepHas W3MEHUYMBOCTh U
HaCJIEICTBEHHOCTb.

OnueceHemuxa u 35NUSEHOMUKA, POIb INUSEHEMUUEeCKUX (aKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JdemMoHcTpauMu

IToprpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuubl 1 cxemel: «Buapl H3MeHUMBOCTHY, «MoU(pHUKAIIMOHHAS W3MEHYHBOCTDHY,
«KomOuHaTHBHAs ©3MEHUYUBOCThY, «Melo3y», «OmionoTBopenuey, «I'enernueckue 3a001eBaHus
yesoBeKkay, «Buasl mytanuii».

OO6opynoBaHue: >KMBBIE W TepOapHbIE HK3EMIUISIPHI KOMHATHBIX DPACTCHHN, PUCYHKH
(poTorpadum) KUBOTHBIX C pa3TMYHBIMU BHIaMU H3MEHYHBOCTH.

Jladoparopnasi padora Ne 24 «MccnegoBaHue 3aKOHOMEPHOCTEH MOJAM(PUKAIIMOHHON
n3MeHunBOCTH. [locTpoeHre BapHallMOHHOTO psijia U BapUAlMOHHOW KPUBOW.

JlaGopaTopHnas padora Ne25 «Mytauu y 1po30¢uiisl (Ha TOTOBBIX MUKPOIIpENnapaTax).

Tema 14. I'eneTnka yejioBeka

Kapuotun uenoBeka. MexayHapoaHasi NporpaMMa HCCIEIOBAaHUS T'€HOMa 4YeJIOBEKa.
MeTopl U3yueHUsi TeHEeTUKU YeOBEKa: MeHealoTHYecKuil, OJIM3HEIOBbIHM, ITUTOTeHEeTUYECKUH,
HOMYJISIIMOHHO-CTaTUCTUYECKUH, MOJIEKyJIspHO-reHeTuuecKuil. COBpPEMEHHOE OIpeJeeHne
TEHOTUIIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Kciie ¢ nomouisko [T1P-
ananuza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XpOMOCOMHBIE OOJIE3HU YeJIOBEKa.
bone3nn ¢ HacneACTBEHHOM MpPeApacloiIOKEHHOCThI0. 3HAYEHHWE MEIMIIMHCKONM T€HETUKH B
NPEIOTBPALICHUH M JIEYEHUU TIeHETUYECKUX 3a00jeBaHUI dYesoBeka. MeauKo-TeHeTH4YecKoe
KOHCYyJbTHpoBaHue. CTBOJIOBbIE KIETKH. [IOHATHE «T€HETHUECKOro rpy3a». DTHUYECKHUE aCIIEKThI
UCCIIEIOBaHUI B 00JIaCTH pelakKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTopbl MOBBIIIEHHOW UYyBCTBUTEIBHOCTU YelloBeKa K (pU3MUecKOMy U
XUMHUYECKOMY 3arpsi3HEHUIO OKpy»Karouleil cpenbl. ['eHeTmdeckas MpenpacrnoiokeHHOCTh
YyeJIoBeKa K MaTOJOTUSIM.

JleMoHCTpanuu

Tabmumer u cxembl: «Kapuotun denoBeka», «MeTOIpl M3y4yeHUS] TEHETUKH YETIOBEKa»,
«I'eneTnueckue 3a00J1€BaHUs YETOBEKAY.

JladopaTopnas padora Ne 26 «CocTaBieHHE U aHAIU3 POJIOCIIOBHON Y.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanusa M cenekuus. 3apoXkACHHUE CEIeKIMM U JoMecTtukanuu. YueHue H. .
Bagunoga o LlenTpax mpoucxo/1eHus: 1 MHOrooOpas3usi KyJIbTYpHBIX pacTeHui. Ponb cenexuuu
B CO3JJaHUH COPTOB paCTEHUI ¥ OPOJI KUBOTHBIX. COPT, MOPOJa, IITaMM. 3aKOH TOMOJIOTHYECKHUX
psAa0B B HaciencTBeHHOM u3MeHunBoctu H. M. BaBmiioBa, ero 3HadeHue Uil CEIEKLIMOHHOMN
paloTHI.

Metoas! cenekMoHHOM paboThl. MickyccTBeHHBIN 0TOOP: MacCOBBIN W MH/IMBUYaIbHBIM.
DTtanbpl KOMOWHAIIMOHHOW ceneknuu. VcnbiTanue mpou3BOAUTENEeH MO MOoTOMCTBY. OTOOp 1O
TeHOTHITY C ITOMOIIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO T€HOTHUITY C MOMOIIBIO aHAIN3A
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENEKIIMOHHOW paboThl. PammanvoHHBIR U
XUMHYECKMM MyTareHe3 Kak MCTOYHMK MyTallMid y KyJbTypHbIX (OpM OpraHu3MOB.



Hcnonp3oBaHne rTeHOMHOTO PEAAKTUPOBAHUS U METOI0B pekoMOnHaHTHBRIX JIHK mist monmydenus
MCXOJIHOTO MaTepuaa Jijisi CEJIEKIUU.

[Tonydyenne monuruionoB. BHyTpuBHOoBas ruOpuamzanus. bau3kopoacTBeHHOE
CKpellrMBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpellirBaHue, Wik ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcmnonb3oBanue rerepo3uca B cenekiuu. OtraanéHHas rubpuau3anys.
[Ipeononenne Oecroausi MEXBHIOBBIX THOPUAOB. JIOCTH)KEHHS CENEeKIUH pacTeHUud u
KUBOTHBIX. «3€1€Has peoIoYUsLY.

CoxpaHeHHEe U U3YYEHHE I'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM W HX JUKUX
poauyeil s Co37aHusl HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemuyecKUMU pecypcamil CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWEeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepedosbiX uoetl U
NnepCcneKmuBHbIX MexHoI02Ul.

JleMoHCcTpaL UK

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmust 1 cxembl: «L{eHTpBI MPOUCXOXKICHHUS U MHOT000pa3us KyJIbTYPHBIX pacTCHUII,
«3aKOH TIOMOJIOTMYECKHX pSAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CENeKLIUn»,
«OTtnanénnas rudpuanzanus», «Mytarenes.

Jladboparopunasi padora Ne27 «l3yyeHue cOpTOB KYJIbTYpHBIX PAaCTEHUU U TMOPOJ
JIOMAIIHUX KUBOTHBIX).

JladopaTopnasi padora Ne28 «/3yyeHue MeTO10B CENEKIIMH PACTEHUI.

Jladoparopnasi padora Ne29 «IIpuBuBKa pacteHui».

Tema 16. BHOTeXHOJIOTHA U CHHTeTHYeCKAasi OHO0JIOTHs

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBbIE KYIbTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKa. TpaaullmoHHas OWOTEXHOJOrus: XJjeOoreueHue,
MOJIy4YE€HUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpoouonornueckuii cuures. OObeKThI
MUKpoOHonornyeckux TexHonoruii. [I[ponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHne  TEXHOJNOTMM W MHCTPYMEHTOB  LEJCHANpPABICHHOTO  HW3MEHEHUs |
KOHCTPYMPOBAHUSI TEHOMOB C L€JIbIO MTOJIYYE€HHS OPraHU3MOB U MUX KOMIIOHEHTOB, COAEpKAIIUX
HE BCTpeYaroluecs B MpUpoae OMOCUHTETUYECKHE MTYTH.

Knerounass unxxkeHepus. MeToapl KynbTyphl KJIE€TOK M TKaHEHl pacTeHUN MU >KUBOTHBIX.
Kpuobanku. ComaTtnueckas THOpHIM3alMsS W cOMaTHYeCKHil smOpuorenes. Mcmomb3oBaHue
TariOWJI0B B CEIEKUMH pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvsosanue
MOHOKJIOHANbHBIX U NONUKIOHALHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJ0OTBOPEHHUE.
PekoHCTpyKIIUS SIMIIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. MeTO/1 TpaHCIUIAHTALINH SIIEP KIIETOK.
Texnonoeuu  0300posnenus,  KyIbMUSBUPOBAHUS U  MUKDOKIOHAILHOZO — PASMHOMNCEHUS.
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHasI M TeHHasi MHXeHepus. VICKyCCTBEHHBIN CHHTE3 I'eHa U KOHCTPYUPOBaHHUE
pexombunanTHeix JIHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKEHHUSI U TIEPCIIEKTHBBI
XPOMOCOMHOW M TEHHOW MHXXEHEpUH. OKOJIOTHYECKHE M ITUYECKHE MPOOJIEeMbl TE€HHOM
WH)XEHEPUH.

Menunuackue 6uorexnonoruu. [loctrenomuas mudposas menununa. [1I[P-nmuarnocTuka.
MeTab010MHBIN aHaIH3, TEHOIIEHTPUYECKHIA aHAIN3 TPOTeOMa YeIOBeKa JIJIsl OLIEHKH COCTOSHUS
€ro 370poBbs. Vcronp30BaHne CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka. 3 D-0nonHxeHepus
JUTsL pa3paboTKH (hyH/IaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/IaHUSI KOMILJIEKCHBIX
TKaHEeW COYEeTaHWEM TEXHOJOTHIl TPEXMEPHOro OMONPUHTHHrA U ckapOoJIUHTA JUIs peleHus
3a/1a4 MePCOHATM3UPOBAHHON METUIIUHBI.



Co3naHue BEKTOPHBIX BAaKIUH C LEIbI0 OOECIeYeHHss KOMOMHMPOBAHHOW 3allUTHI OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKAIX BUPYCOB, BHI3BIBAIOIINX 0CO0O OMAcHbIE 3a00JI€BaHHS YeTIOBEKA U )KUBOTHBIX.

JdemoHcTpauMu

Tabmuubt u  cxembl: «/cnonp30BaHME  MHMKPOOPraHM3MOB B IIPOMBILIUICHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHass HHKEHEPUsI».

JlaGopaTopnas padora Ne3( «/3yuenne 00beKTOB OMOTEXHOIOTUI.

11 KUIIACC

Tema 1. 3apo:kaenne 1 pasBuTHE IBOJIOLMOHHBIX NPeACTaBJIeHUH B 0M010rHH

OpomtonmonHas Teopust Y. Jlapsuna. [Ipeanoceiku BO3HUKHOBEHUS JapBUHU3MA. JKu3Hb
Y Hay4Had JiedatenbHocTh Y. JlapBuHa.

JBwxymme cuiabl 3BomonMM  BuAoB 1o Y. JlapBuHy (BbICOKas HHTEHCHUBHOCThb
Pa3MHOXXEHHSI OPTraHU3MOB, HACJIEJCTBEHHAas HW3MEHYMBOCTb, OOppba 3a CyIIECTBOBAHME,
€CTECTBCHHBIH M HCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunternyeckoit Teopun 3Boironuu (CTI). HelitpanbHast Teopus 3BOIIOLHUH.
CoBpeMeHHas 3BOJIOLMOHHAsT OMOOTUs. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JleMoOHCTpaL U

[Toptpetsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, D. XK. Cent-Unep, XK. Krosbe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, [x. Xonaeitn, J. K. benses.

Tabmuubr n cxemsbl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHua >KUBBIX
cymects (no Jlamapky)», «Mexanuzm GopMUPOBaHUS IPUCTIOCOOJIEHUH Y paCTEHUN U )KMBOTHBIX
(mo Jlamapky)», «KapTa-cxema mapuipyra nyremectBust Y. Jlapsunay, «Haxoaku Y. Japsunay,
«Dopmbl 60pbOBI 3a cyliecTBoBaHue», «Ilopossl ronydeit», «MHoroodpasue KyabTypHBIX (HopM
KarnycTb», «[lopoapl AOMamIHUX >KMBOTHBIX», «CxeMa oOpa3oBaHHMs HOBBIX BUAOB (mo Y.
HapBuny)», «CxemMa COOTHOUIEHMS [BWXYIIUX CHJI 3BOMIONUN», «OCHOBHBIE IOJOKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLINI.

Tema 2. MukpodBoaonus U e¢ pe3yabTaThl

[Tomymsiuust kKak 2nI€MEHTapHas €AWHHMLA SBOMIOLMH. COBpEMEHHBIE METOJIbl OLEHKU
TEeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyisaiuil. I3meHenune reHooH1a MonyIsuu Kak
AJIEMEHTapHOE HBOJIIOIIMOHHOE sBJIEHHWE. 3aKOH reHeTnueckoro paBHoBecus Jlx. Xapau, B.
Baiin6epra.

OneMeHTapHble (DAKTOpPBHl (IABMIKYIIME CHJIbI) HBOJIONMHM. MyTallMOHHBIA Hpolecc.
Komb6unarusHast usmeHunBOCTh. peli reHoB — ciryyaliHble HEHANpaBICHHbIE U3MEHEHUS YaCTOT
ajuteniedt B monmyssiusix. D¢ ekt ocHoBatens. Ighgexkm bymouiiounozo copaviuika. CrudiceHue
2eHemuYecKo2o pazHooopasus. npuduHsl u cieocmeus. Ilpossnenue sghgpexma opetigha 2ernog 6
oonvwux u maneix nonyiayusx. Murpauun. M3omsanus nomynsuuil:  reorpaduyeckas
(mpocTpaHCcTBEHHAas ), OrosornuecKas (pernpoyKTHBHAs).

EctectBeHHbIl 0TOOp — HampaBisitonuii gaxtop 3Bojouud. POpPMBI €CTECTBEHHOIO
oTOopa: NBHXKYIIMN, CTaOWIM3MPYIONIMHA, pa3pbiBatoluil (qu3pyntuBHbI). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMAIILHOTO ITOBEICHMSI JKUBOTHBIX.

[Tprcnoco0AeHHOCT, OPraHU3MOB KakK pe3ysbTaT MHUKPOABOJIOUMU. Bo3HHMKHOBEHHE
pUCTIOCOOIeHUH y opranu3MoB. ApoMopdo3bl 1 uaroagantauuu. [Ipumeps! npucrnocodaeHuil y
OpraHu3MoB: MOp(OJOrHUecKUe, (PHU3UOJIOTHYECKHE, OHOXMMHMYECKHE, I1OBEIEHYECKHUE.
OTHOCUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepunm u cTpykrypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIIOLMU.
M3onmsuust — wirodeBoit ¢aktop BumooOpaszoBanus. Ilyth u cmocoObl BHI000pa3oBaHUS:



ajutonatpuieckoe (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuauzanus). JauTeaIbHOCTb SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3msbl (POpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomonuonHoM Ouonornn B pa3paboTKe HAy4YHBIX METOJOB COXpaHEHUs
O6unopa3zHooOpaszus. MUKPOIBOMIONUS M KOIBOJIOLMS MapasUTOB M HMX XO031€B. MeXaHU3MbI
(GhOopMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEM.

JleMoOHCTpaL U

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynsinuoHHas cTpykTypa BUiay,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmwKyiiye CHIIBI  3BOJIOLHN»,
«DKOJIOTHYECKasT HM30JSIIMs TONYJISIIUKA ceBaHCKOM (opemmny», «l'eorpaduueckas H30ISALUSA
JUCTBEHHHIIBI CUOMPCKOIM M JTUCTBEHHUIIBI Aaypckoit», «[lomymsimoHHbIe BOTHBI YUCIEHHOCTH
XUIIHUKOB U KepTB», «Cxema JeHCTBUS €CTECTBEHHOro 0TOopa», «®Popmbl OOpbOBI 3a
CYILLICCTBOBAHUEY, «MHpycTpuanbHbId MEJIAHU3MY, «Kussie HCKOIIa€MBIEe»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MKUBOTHBIXY,
«®Dusnonoruueckre agantanuny, «[IpucnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCTDHY,
«Kpurepun Buga», «Bunbl-nBoiiHukn», «CTpykTypa BHAa B mpupoae», «CrocoObl
BugooOpasoBanus», «l'eorpaduyeckoe BHmooOpazoBanwe TPEX  BUAOB  JIAHABIIICH,
«OKoJIoTHYECKOEe BUI000pa3oBaHue BHUIOB cuUHHUL, «llonumimonasl pacrenuit», «KamycTtHo-
peneyHbIid THOPHUIY.

O6opynoBanue: repOapuy pacTeHUi, KOJUIEKIIUA HACEKOMBIX, Yy4esa MTHUI[ U 3Bepei ¢
NpUMepaMu Pa3InYHBIX MPHUCIIOCOOJICHHH, Yydesa NMTHUI] M 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHuil OJIM3KUX BUIOB, 00Pa30BABIINXCS PA3TUMIHBIMU CIIOCOOAMH.

JlabopaTopnasi pabora Nel «BrisiBiieHHE U3MEHYHBOCTH y 0COOEH OHOTO BUIA».

Jladoparopnasi padora Ne2 «IIpucrocobneHrss OpraHM3MOB M WX OTHOCHUTEJbHAS
1EJIECO00PA3HOCTHY.

Jladoparopnasi padora Ne3 «CpaBHeHHE BUIOB 10 MOP(OJIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtoapl n3ydeHust MakpodBoJronuu. [laneoHTonornueckre METoIbI N3y4€eHUs IBOJIIOLINN.
[TepexonHble GOpMBI U PUIIOTEHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpapuyeckue metonpl u3ydeHus spomonuu. CpaBHeHue Quopbl U (dayHbl
MaTEepHKOB U OCTpOBOB. buoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOrnYeckre METO/bl M3YyYEHHs BOJIOLMH.
['eHeTnyeckue MeXaHU3MbI DBOJIOLMU OHTOTE€HE3a U MOSBJICHMSI SBOJIOIMOHHBIX HOBIIECTB.
['omonornyHble ¥ aHAIOIMYHbIE OpraHbl. PynnMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYISpPHO-
reHeTHYecKne, OMOXMMUYECKMEe M  MaTeMaTH4eCKHe METOJbl  HM3YyYeHHs]  HBOJIOLUH.
["omonornynsie reHsl. COBpeMEHHBIE METO/IbI TIOCTPOEHUS (PHIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOLMSI TEHOMOB.

OO0mme 3akOHOMEpPHOCTH  (TMpaBWiIa) JBOMONUH. [lpunyun  cmeuvl  yHKYUI.
HeoGpatumocTs 3Bosoninu. AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JleMoHCTpanun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromrep, 3. I'ekkens.

Tabmuipl U cxembl: «OUITOTEHETUYECKUM PSJT JIOMIAAN», «APXEONTEPHUKCY, «3BEPO3yObIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHble MAaNoOpOTHUKNY, «buoreorpapuyeckue
30HBI 3emnm», «/lpeiid xoHTHHEHTOBY», «PenukThl», «HaudanbHble CTaguM 3MOPHUOHAIBHOTO
pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «[ 'OMOJIOTHYHBIE 1 aHAJIOTUYHbIE OPTraHbl», «PyIUMeHThI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI uelOBEeKa W IIHUMIIaH3e», «lJ1aBHbIE HamNpaBICHUS
ABOJIIOLINNY, «O01IMe 3aKOHOMEPHOCTH IBOJTIOLIUN.



OO6opynoBaHue: KOJJIEKIMH, IepOapuu, MYJISKM HCKONAEMbIX OCTATKOB OPraHU3MOB,
MYJISKHM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunble rumnore3bl NpPOMCXOXAEHUS >KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHblEe TpPEICTaBIEHMUSI O 3apOXKACHUU JKU3HM (KpealunoHM3M). ['mnore3a HOCTOSIHHOTO
camo3apo>KJIeHUs KU3HU U €€ ornposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxokaeHne KU3HU U acCTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeopraHuyeckoi sBosonuy. [InanerapHas (reojgoruyeckas) SBOIIOLMSL.
XuUMHUUYECKasi IBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Muutepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas runoresa
A. W. Omnapuna, runore3a nepBudHoro OynboHa J[x. XonjaeiHa, TeHeTHYecKas rurmoresa .
Mémnnepa. Pubosumsr (T. Uek) u runoresza «vupa PHK» V. I'mnbepra. ®opmupoBanue memOpan
Y BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopuss 3emnu u Mmeroabl €€ wu3ydeHus. lckormaeMble OpraHMYECKHE OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCOJIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHoIOrMUecKas mKasua: 30Hbl, 3pbl, IEPUOBI, JTOXH.

HavanbHble sTanbl oprannyeckoil sapomtonuu. [losiBieHre U 3BONIOLUS MEPBBIX KIIETOK.
Opomtonuss Merabonu3zMa. Bo3HukHOBeHuEe mepBbIXx sKocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor mepBblx Ha 3emse coobmectB. Ctpomaronutsl. IIpokapuoTsl u
JYKapHOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[TpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOLMU BbICIIUX pacTeHUi. OCHOBHbIE apoMop(o3bl pacTeHH.
Boixon pactennii Ha cyury. [losiBieHne ciopoBbIX pacTeHU 1 3aBoeBaHie UMU cyllid. CeMeHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX THUIOB. [lepBbie XOpaoBbIE
’KUBOTHBIE. JKU3Hb B BO/IE. DBOJIIOIMS MTO3BOHOYHBIX. [Ipoucxokienne aMmpuouii 1 penTuini.
[Mpoucxoxaenne miekonuTaronux W OTUI. [lpuHIUn kimoueBoro apomopdoza. OcBoeHUE
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U NEPUOAAM: apXeil, MPOTEpO30H, NANe0301, ME3030H,
KaiiHO3011. O0111as XapakTepUCTUKA KJIMMaTa U reoJoTHYecKuX npoieccoB. [losBneHue u pacuser
XapaKTepHBIX OpPraHU3MOB. YTiieoOpa3oBaHUE: €ro YCJIOBMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepsl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuuuHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTHUECKUN Kpu3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JleMoHCTpaL UK

[Toptpets: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [x.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo u3yueHUIo
camo3apoxkeHus: xu3Hm», «Cxema ombita C. Musiepa, I'. FOpu», «OTansl HeopraHUuecKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadampHble 3Tanmbl OpraHUYEeCKOW SBOJIIOIUHY,
«Cxema 00pa30BaHUs IYKApUOT MMyTEM cuMOHorenesay, «Crucrema )uBoil mpupoibl», «CTpoeHue



BUpyca», «Apomopdo3sl pacteHuit», «PuHHOPUTHY, «OTHOKIETOUYHBIE  BOJOPOCIH,
«MHorokneTounsle Bogopociany, «Mxu», «llanopoTHukn», «l'0JOCEMEHHBIE PACTEHUSY,
«Opraapl IBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHUPa», «ApoMopdo3s
JKUBOTHBIX», «[Ipocreitmuey», «Kumeunonosnoctueiey, «llmockue depBu», «HiaeHUCTOHOTHEY,
«Pw10BI», «3eMHOBOAHBIEY, «lIpecmbikaromuecs», «lItutby, «Maekonurawmuey, «Pa3Butue
JKU3HU B apXEUCKON 3pe», «Pa3BUTHE XKU3HU B NPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HHU B
IIaJIC030MCKOM dpe», «Pa3BUTHE )KU3HUA B ME3030MCKOU 3pey, «Pa3BUTHE )KU3HU B KATHO3OMCKOU
3pe», «CoBpeMEeHHas CUCTEMA OPTaHUYECKOT0 MUPAY.

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTIEIOB, KOJUJIEKIUU HACEKOMBIX,
BJIQXKHBIC Tpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUJICKIIMM HWIJIOKOXKUX, CKEJEThI
MO3BOHOYHBIX JKUBOTHBIX, 4yuyeia NTUIl U 3BepeH, KOJUICKIUU OKAMEHEJIOCTEH, IMOJIe3HbIX
MCKOIIAEMBbIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryaabnas snaboparopHass padora «MopaenupoBanue onbiToB Mumepa—tOpu 1o
U3Yy4EHHUIO a0MOTCHHOTO CHHTE3a OPTraHUYECKUX COCTMHEHHUI B TIEPBUYHOM aTMOChepey.

Jladoparopnasi padora Ne4 «l/I3ydyeHre U ONMMCAHUE HMCKOMAEMBIX OCTATKOB JPEBHHX
OpPraHU3MOBY.

JlabopaTopnasi pa6ora NeS «lI3yueHue OCOOCHHOCTEH CTPOEHUS PACTEHUH pa3HbBIX
OTJIEJIOBY.

Jladoparopuasi pabora Ne6 «M3yuenue OCOOEHHOCTEH CTPOCHHS IMO3BOHOYHBIX
JKUBOTHBIX.

Tema 5. IIpoucxoskaeHne 4eJI0BEKa — AHTPOIOTeHe3

Pa3nensl n 3agaun aHTponoaoruu. Meroibl aHTPOIIOIOTHH.

CraHoB/IEHHE TPEACTABICHUI O MPOMCXOKICHUM YeJIOBEeKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxoncTBo uenoBeka ¢ KUMBOTHbIMU. (CuHcTeMaTrhyeckoe IOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YE€NOBEKa C JKMBOTHBIMHM: CPaBHHUTEIbHO-MOp(]OIOrHuecKue,
AMOpHOTOTHYECKHEe, (U3HOJIOTO-OMOXUMUYECKHE, ToBeAeHuUeckrue. OTIUYHs 4YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbHOW CHUCTEMBI.

JIBuoKky1ue cuiibl ((pakTopbl) aHTPOIIOT€HE3a: OHOIOrnyecKre, conranbHbie. COOTHOLIECHHE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHoOBHBIE CTa U aHTpOIIOTeHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIIBI) U
paHHHE TOHTHABI — OOIIHe MPEIKH YeIOBEKOOOpa3HbIX 00€3bsH U NoJeil. ABCTPaIONUTEKH —
JIBYHOTHE TMPENKU JroAeil. YeloBeKk yMelbld, MepBble U3TOTOBICHHS Opynuil Tpynaa. YenoBek
MPSIMOXOISIIIUN M TIEPBBIA BBIXOJ JIIoAeH 3a mpenensl Adpuku. UenoBek rennenb0eprckuii —
o011l mpeoK HeaHePTaIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOT0. YelnoBek HeaH1epTaabCKuit
KaK BUJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHbIH COBPEMEHHOTO THIA, JAEHHCOBCKUUI
YeJI0BeK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u najaeoreHoMuKa.

OBOJIOIUS COBPEMEHHOI'O ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSALUSAX 4YelIOBEKa.
MyranuonHsIi Tporece u nonmumopdusm. I[lonynsimoHHbIe BOTHBIL, Apeiid TeHOB, MUTpAIUs U
«o(dexT ocHOBaTENA» B MOMYISAIUIX COBPEMEHHOTO YETTOBEKA.

Yenoseueckue pacel. [lonste o pace. bonbuime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HETpOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHCKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1Mo [aHere. EnuHCcTBO uenmoBeueckux pac. Hayunas
HECOCTOSITENLHOCTh pacu3Ma. [IpucrnocobieHHOCTh YeOBeKa K Pa3HbIM YCIOBHUAM OKPY>KaIoIIei
cpensl. BiusiHue reorpaduyeckoil cpenpl U Apelida reHoB Ha MOPQOJIOTHIO U (PU3UOIOTHIO
YyeJloBeKa.



MexauciuIinHapabple MeToIbl B (pu3uWyecKkod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIOLMOHHAA ~ AQHTPOIOJIOTMSI M NaJCOAHTPOIIOJIOTHMSI  YEJIOBEUECKUX  IOMYJIALHUM.
buocounanpHple  HcCcIeAOBaHMA ~— OPUPOJAbI  dYelloBeka.  VccimenoBaHMe — KO3BOJIOLUU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpauMu

IToprpersr: Y. lapsun, JI. JIuku, 1. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJIOTUNY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHb), «CKeNneT yelloBeKa M CKeJeT LMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIIME CHJIBI aHTPOIOreHe3a», «OBOJIOLIUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «4enoBek ymenslit», «HenoBek NpAMOXOIAIINN», «/{eHUCOBCKUI YEI0BEK»
«Heanpepranbupl»y, «KpomanboHbD, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacsl uenoBekay.

OO6opynoBaHue: MyJISKM OKaMEHENOCTeH, MpeIMeTOB MaTepUalIbHOW KYJbTYphl MIPEIKOB
YeloBeka, penpoaykun (pororpaduun) KapTUH ¢ MEPOTOTUICCKIMH U OMOJICHCKUMH CIOKETaMU
IIPOMCXOXK/ICHUS ueloBeKa, (ororpaduu HaXOJOK HCKOMAEMbIX OCTAaTKOB YEJIOBEKAa, CKEJET
4eJI0BEKa, MOJIEb Yeperna 4YejJoBeKa M depena IIMMIAaH3€, MOJENb KUCTH YEJIOBEKa M KHCTU
LIMMIIaH3€, MOJEIU TOPCA MIPEIKOB YEJIOBEKA.

Jladoparopnasi pa6ora Ne7 «M3yueHue 0COOCHHOCTEHM CTPOCHHUS CKeJleTa YeIOBEKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

JlaboparopHasi padora Ne§ «/3yueHne 53KOJOrMYECKUX afanTaluil 4YeJI0BEKay.

Tema 6. IKos10rHs1 — HAYKA 0 B3AaMMOOTHOIICHUSIX OPraHU3MOB H HAJOPTraHU3MEHHbIX
CHCTEM C OKpY Kamouei cpenoit

3apoxaeHue U pasButhe sKojoruu B Tpymax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum skonoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Metonsl skonoruu. [loneBbie HaOMOAEHNS. DKCIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpYKaIOLIEH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aMbHBIN.

3HAUEHUE DKOJOTMYECKMX 3HAHUHM IS 4YENOBEKA. DKOJOTMYECKOE MHUPOBO33PEHHUE Kak
OCHOBa CBf3€H 4eJIOBEUeCTBA C MNpUpoaod. POpPMHUpPOBAHHE DSKOJOTHYECKOW KYJIbTYpbl M
HKOJIOTMYECKOM rPaMOTHOCTU HACEJICHUSI.

JleMoHCTpanuu

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuue!l u cxembl: «Paznensl skojgorum», «Metoasl 3kogoruu», «Cxema MOHUTOPHHTA
OKPYXKAaroIleH Cpeabl».

Jladoparopnasi padora Ne9 «3yueHrne METO10B 3KOJIOTMUYECKUX UCCIEOBAHUNY.

Tema 7. Opranusmsl 4 cpea 00UTAHUSA

Okonoruyeckrue (GakToppl U 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
HKOJIOTHUECKUX  (aKkTOpoOB:  aOMOTHYecKHWe, OuoTHYecKHe, aHTpomnoreHsele.  OOmue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdoruueckux ¢akropos. [Ipasuno munumyma (K. [npenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTAHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak skonoruueckuit paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas poisb ceera. doToneprnoausm.

Temnepatypa kak sKonorudeckuil ¢akrop. [leiicTBue TemmepaTypbl Ha OpPraHHU3MBL.
[TorikniIoTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.



BraxnocTs kak 3konorudeckuii ¢akrop. [IpucnocoOneHus pacTeHuid K MOIIEPKaHHUIO
BojHOro Oamanca. Kiaccudukamms pacTteHuid 1o OTHOIIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOT'O pEXHUMA.

Cpenbl oOuTaHMsI OpPraHM3MOB: BOJIHAS, HA36MHO-BO3IYIIHAs, I[OYBEHHAs, TTyOWHHAas
MOJMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOMTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue purmel. BHemHne u BHyTpeHHHE pUTMbl. CYyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHUSAM YCIOBHI JKU3HH.

Kuzuennsie ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHnHsie Gopmbl
pacTeHUi: JepeBbs, KYCTapHUKH, KyCTapHMYKHM, MHOIOJIETHHME TpaBbl, OIHOJETHHE TPAaBBHI.
Kuznenuole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCcOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckue  Qaktopel. Buuabl OMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYpPEHLHUS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomnepamnus, MyTyaanu3M, KOMMEHCATU3M
(KBapTHUpaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TOMHUYECKHE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHYECKUX B3aUMOJICHCTBUUN Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoOHCTpaL U

Tabmuubl 1 cxembl: «JKosorndeckue (GpakTopb», «CBETOBOW CIEKTP», «IKOIOTHIECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMI0KPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIC
KUBOTHBIE», «DHU3NOJIIOTUYECKUE aJanTalli >XKUBOTHBIX», «Cpeasl OOMTaHHS OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3neHHbIe GOPMBI pacTeHHiD», «KI3HEeHHbIE (POPMBI )KUBOTHBIX»,
«2KocHUCTeEMa IIUPOKOIUCTBEHHOIO Jiecay, «IKOCUCTEMa XBOMHOro Jecayn, «llemu nutaHus»,
«XumHauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

O6opynoBanue: repbapuu pacTeHUl M JKUBOTHBIX, MPHUCIOCOOJEHHBIX K BIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCJIMBBIX PACTEHUI, CBETOIIOOMBBIC, TEHEIIOOUBHIE U TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repoapuu U KOJIJIEKIIMH TEIUIONI00UBBIX, 3MMOCTONKHX, MOPO30YCTONYNBBIX pacTEHUH,
yydyenga MNTUL M 3Beped, repOapuu pacTeHHi, OTHOCSLMXCA K TUrpopuTaM, KcepopuTam,
Me30(¢uTaM, KOMHAaTHbIE PAaCTEHUS JTaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOMINX B Pa3HBIX
cpenax, TrepOapum M KOJJIEKUMHM pacTeHUWM W JKMBOTHBIX, OOJajalolux dYepTaMu
OPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCIOBUH JKM3HHU, TrepObapuM M KOJUIEKIUU
pacTeHU M KUBOTHBIX PA3TUYHBIX KU3HEHHBIX (OPM, KOJUIEKLUH KUBOTHBIX, YIaCTBYIOIIUX B
Pa3IUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSAX.

Jladoparopnasi padora Nel( «BrisBieHue npucrnocoOJeHUN OpPraHU3MOB K BIUSHUIO
CBETa.

JlabopaTopnass padora Nell «BrisiBneHue npucrnocoOIeHUl OpraHM3MOB K BIHUSHUIO
TEMIEPATYPHI».

Jladoparopnasi padora Ne 12«AHaToMHuecKre OCOOCHHOCTH PACTEHUN M3 PA3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKH momyisiuuu. [lomynsanusa kak Ouonoruyeckas cUcTeMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHUAOB B
(bopMHpPOBaHNUU MPOCTPAHCTBEHHOMN CTPYKTYphI OMYsAMi. OCHOBHBIE TIOKA3aTEIH MOMYJISLUH:
YHUCJIEHHOCTh, IUIOTHOCTh, BO3PAacTHAasi M IO0JOBas CTPYKTypa, POXKAAeMOCTb, MPUPOCT, TEMII
pocTta, CMEpTHOCTb, MUTpAIHS.

DKkojoruyeckas CTpykTypa mnomynsuud. OleHKa YHCIEHHOCTH MOmyisiuu. JuHamuka
NOMYJSIMK U €€ perynanus. buornueckuil moTeHIMan nonyisuuu. MoaenupoBaHie JUHAMUKH



nomymsiiud. KpuBble pocta uucieHHOCTH mnomymsinuu. Kpuble BbDKHMBaHMs. Perymsmus
YHCICHHOCTH TOMYISALUNA: POJh (PAKTOPOB, 3aBUCIIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJoru4ecKue crpareruu Buaos (I- u K-crparerun).

[TonsitTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoromepHass MoOJETb
skosornueckor Humm Jx.M. Xaruuncona. Pa3zmepsl skonorndeckoil Hum. [loteHuuanbHas u
pean30BaHHasl HUILIH.

Bun kak cucrema nomymsuuil. Apeansl BUAOB. Buibl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKIE SKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEIEHUS U MUTpAlMil JKUBOTHBIX. buolornyeckue WHBA3UU
Yy>KEPOJIHbIX BUIOB.

JleMoOHCTpaL U

[Toptper: HIx. M. XaTunHCOH.

Tabmuipl 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyiasuun», «Bo3pacTHpie mnupamMuabsl HOMyJsuu», «CKOPOCTb 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mojens skojmornueckord Humm Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

Jladoparopnas padora Nel3 «IIpucnocobiiennst CeMsiH PaCTEHHI K PACCEIICHUIO.

Tema 9. Jxos0rus coodmEecTB. IKOJOrH4YeCKre CHCTEMBbI.

CooOmiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OHOLICHO3E.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnaum). DyHKUHOHAIBHBIE OJIOKH
OpTraHU3MOB B JKOCHCTEME: MPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. AGuoruyeckue O60ku 3KocucTeM. [10UBBI U HIIBI B 9KOCHUCTEMAX.
KpyroBopoT BeuiecTB 1 MOTOK YHEPTUH B SKOCUCTEME.

OcHoBHbIE ITOKa3aTeI 3KocucTeMbl. broMacca u npoaykius. DKoJI0rH4ecKie mupaMubl
yucesl, OnomMacchl ¥ SHEPTUU.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. [lepBHUHbIE M BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOreHHbIE BO3JCHCTBUS Ha cykineccud. KimMmakcHoe cooOuiecTso.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKocucmemvl Mopeli U OKeaHos.
DKrocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpOIIOTEHHbIE  JKOCUCTEMBI. Arposkocuctema. ArponeHo3. Paznmuuus wmexay
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'oponckas ¢iopa u dayHa.
CunanTponu3anus ropojackoi ¢ayHbl. buomornueckoe #  XO3SHCTBEHHOE 3HAUCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN OPTaHU3MOB B SKOCHCTEMAX.
Ponv kackaonoeo sghghexma u 6udo6-30ughuxamopos (kirouesvix 6ud08) 8 GYHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU DKOCHCTEMaMH. Y CTONYMBOCTH
OpTraHW3MOB, TIOMYJSIIUA W DKOCHUCTEM B YCIOBHSIX €CTECTBEHHBIX W aHTPOIOTEHHBIX
BO3JICHCTBHI.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2aAHUSMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmsusi. MeTo0I0rus MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoHCTpaL UK



[Toptpert: A. Ix. Tencnu.

Tabmue! U cxeMbl: «CTpyKTypa OMOLIEH03a», « IKOCUCTEMA HMIMPOKOIMCTBEHHOTO JIECay,
«9KocucremMa XBOMHOro Jeca», «DyHKIMOHAIbHBIE TPYHIBI OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemectB B 23kocucteMey», «llenu mnuTanus (macTOuIHAsl, JETPUTHAs)»,
«OKoyornyecKas mupaMujia ynucemn», « IKoJorudeckas nupaMmuaa OuomMacchbly, «IKOJIOrudecKas
nupamua sueprun», «Oodpazosanue 0onoray, «llepsuunas cykueccus», «Boccranosnenue ieca
nociie noxapa», « JKocucrema 03epa», «ArpoueHos3», «KpyroBopor BeIIeCTB U TOTOK SHEPTUU B
arporieHose», «IIpumepsl ypooskocuctem».

O6opynoBanue: repOapuy pacTeHU, KOJUIEKIIMM HACEKOMBIX, uydesa NTULl U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIEIIb SKOCUCTEMBI.

Jla6opaTopnasi pabora Ne 14 «/3ydenue u onucanue ypOo0o3KOCHUCTEMBD.

Jladoparopnasi pa6ora Ne 15 «l3ydyenue pa3zHOOOpa3usi MEJIKUX IMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCHCTEMAX).

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmerianerapuas 00oj04Yka 3eMiIH, TIe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH CymecTBoBaHUSA Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
skocucTembl. JluHammyeckoe paBHoBecue B Omocdepe. KpyroBoporel BemectB U
OHOreoXMMHYECKHEe HUKIBI (Yriiepoa, a3oTa). PUTMuuHOCTS siBIieHu# B 6uocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYHJpA, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIEca, CTEU, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIECA,
BBICOKOTOpPBs. Kitumar, pacTUTEIbHBIN U )KUBOTHBIH MUP OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS KUBBIX CUCTEM, OI[EHKA UX PECYPCHOT0 MOTEHIaNa U OuochepHbIx
byHKIHIA.

JleMoOHCTpaLun

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

Tabmumet u cxemsl: «I['eocheps 3emnny», «KpyroBopot azota B mpupoje», «KpyroBopor
yriepojia B npupojze», «Kpyrosopor kuciopoaa B npuponae», «KpyroBopoT Boabl B IPUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Knumatudeckue nosica 3emnny, «Tyaapay, «Tairay, «CMmenianHbIi
necy, «lIupokonucTBeHHBIH ey, «Ctenby, «CaBanHay, «[lycToiHgy, « Tponmudeckuii jJecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawOIIas cpeaa

DKOJIOTHYECKHE KpPU3UChI U UX TpUYHHBL. BosjaeiictBue denoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHne BOAHOM cpeabl. OXpaHa BOTHBIX
pecypcoB. Pa3pymenue noussl. OXxpaHa MOYBEHHBIX pecypcoB. I3MeHeHue kiuMara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTENbHBIN U )KUBOTHBINA MUp. OXpaHa pacCTUTEIBHOTO
U JKMBOTHOTO Mwupa. OCHOBHBIE TPUHIUIBI OXpaHbl Tpupoasl. Kpacaeie kuurun. Ocobo
oxpansiemble ipupoiHbie Tepputopuu (OOIIT). Borannyeckue cajapl U 300J0THYECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA U MPUPOAbl. PannoHansHOE
IOPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmume
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
U €r0 BEpOSITHbIE OCIIEACTBHSL.

Pa3zButie METONOB MOHUTOPUHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX IPOLECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvhvle ungopmayuonmsvie
cucmemvl, obecneuugaroujue O00CMYn K UHDOpMAYUU NO COCMOAHUIO OMOEIbHLIX GUO08 U



axocucmem. OCHOBbI dKOpeadburumayuy IKOCUCmem 1 cnocooos Hopbovl ¢ OHUONOBPENCOECHUAMU.
Pexoncmpykyus mopckux u HazemMHbIX dKOCUCHEM.
JleMoOHCTpaL U
Tabmumpl u  cxeMmbl: <«3arps3HeHue arMmochepbl», «3arps3HeHue THUAPOChHEphI»,
«3arps3HeHne nouBb», «IlapHUKOBBIN dhDhexrT», «Ocob0 oOXpaHsIeMbIe TPUPOTHBIC TEPPUTOPHI,
«Mopenu ympaBisieMOro MUpPay.
O6opynoanue: poTorpadguu oxXpaHsIeMbIX pacTeHUN U )KUBOTHBIX KpacHol kauru Poccuiickoii
®enepanun, KpacHol KHUTH pervoHa.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'HU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4aroIIMMUCS
IporpaMM CpeaHero o0I1ero o0pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIE U NIPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yibTATOB OCBOEHUS MPOTrpamMMbl IO OMOJOTMH BbIAEIEHBI
CIEyIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPENEIECHHUIO,
Hanuyue momueayuu K OOydeHHIO OWOJIOTHM, yenenanpaeieHnoe pazeéumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb OOYUYaIOLIUXCSl PYKOBOACTBOBATHCS B
CBOEH  JEATEIbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, IPUCYIIMMH  CHUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUS ~ DKOJOTMUYECKOW  KYIbTYpHI,
cnocobHoCcmu cmagums UEAN U CTPOUTH JKU3HEHHBIE TJIaHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTrpamMMbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOIl W BOCHUTATENbHOMN JESATEIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMU, UCTOPUYECKMMHU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAEHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIO3HaHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEN MO3UIMH JIMYHOCTH, MATPUOTHU3MA U
YBa)XXCHHsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IOKOJEHHUIO, B3aUMHOIO
yBa)KEHUs, OEpEeKHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACI€IUI0 M TpaJulUsIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buomaorus» JOMKHBI OTpaXXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTpEHHEH
MO3ULUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHUH, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUICKOTO  0OlIecTBa,
paciiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOIIECCE Peau3alliid OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATENIBHOM 1E€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM  O0ydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IPaBOMOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH NI€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBHIITOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;



CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIMIO IO OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YYUTHIBATH B CBOMX JCWCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ pasHbIMU yOEXKJACHUSAMHU, KYJIbTYPHBIMHU LIEHHOCTSIMU U COLIMAIbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIONHEHUS YUCOHBIX,
MO3HABATENIbHBIX W UCCJIEIOBATEIbCKUX 33Jlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COACPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, YyBCTBa OTBETCTBEHHOCTH Iepe] PonuHON, ropaocTtu 3a CBOM Kpail, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MIPUPOJTHOMY HACIEIUIO U TAMSITHUKAM MPUPOJIbI, JTOCTHKEHUSIM
Poccun B Hayke, UCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBIICHUE U pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAuYeHUs OWOJOTMH B IO3HAHWU 3aKOHOB TPUPOJBI, B KU3HU YENOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoexx1€HHOCTh, TOTOBHOCTb K CIIY>)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEILICHHSI, ODUCHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MIPUHATUSA LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU € TPAAULIUIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbS H
3MOIMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMAaHWE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPAaBWI U HOPM, COaJaHCHPOBAHHBIM PEXKHUM 3aHITHH U OTIIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHHWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS AIKOTOJS,
HapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPY0Jt00ue;

TOTOBHOCTbH K aKTUBHOM JIEATEIHLHOCTH TEXHOJIOTHYECKON M COIMATLHON HAIPABICHHOCTH,
CITOCOOHOCTH UHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHLHO BBIMOJTHATH TAKYIO JESTEIbHOCTD;



MHTEpEC K pa3iuyHbIM chepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHbI,

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HCIIOJIb30BaTh MPHOOpETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUuU MNpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
IpaBUJl MOBEICHUS B INPUPOJIE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

AKTUBHOE HENpUSTHE JEHCTBUM, NPUHOCSIIMX BpEJ] OKPYXKAIOIIEeH NPUPOAHOM cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCS MMM B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MpPAKTUKHU, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIIECHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOJIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodeM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUMHU JUIsl COBPEMEHHOW LMBMIIM3AIMU: 0OeCreueHus
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, IIOUCKA MyTeH BBIXOJA U3 TI100aIbHbBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoa K yCTOHUMBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHMM B LIEJISAX MOBBILICHUs OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJydyaeMble 3HAHUS Uil aHaiu3a M OOBSCHEHUS SBICHUN
OKpY’KAloIIero MUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4yHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCHOJIb30BaTh OHMOJIOTMYECKHE 3HAaHUS IS peIIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAlIMSIX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH J1eATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUIAYAIbHO U B TPYIIIIE;



TOTOBHOCTb W CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJIOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «buOIOrus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYYAIOMIMXCS  MEKIUCUUIUITMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHHE, TpOIecC, CHCTeMa, HAy4HbIH (DaKkT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeJ0OBaHKNEe, HAOMI0EeHNe, U3MEpEeHUe, HKCIEPUMEHT U JIPyTue); YHHBEpCaJIbHbIC
yueOHble JeicTBUsA (IO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00eCIEUNBAIOIINE
¢dopmupoBaHre (YHKIHOHAIBHON I'PAaMOTHOCTH M COLMAJIBHOM KOMIIETEHIIMH OOydYarolIuxcs;
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCAJbHbIC y4YeOHBbIC JEHCTBHSI B IIO3HABATEIHLHOW U
COLMAJIbHOW MIPAKTUKE.

B pesynbrare u3ydeHuss OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obpa3oBaHUsd Yy
oOyuaromerocsi 0yayr copMupoBaHBI MMO3HABATEIbHBIE YHHUBEPCAIbHBIC y4eOHBIC NEHCTBHS,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE [EHCTBUSA, PpETYISATUBHBIE YHHBEPCAJIbHBIE
yueOHbIe IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeranpeameTHble pe3yiabTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSTENIbHO (OPMYJIMPOBATh M AaKTYaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BAaTh MPU OCBOCHUH 3HAHUN MPUEMBI JTOTMYECKOT0 MbIIIUIEHU (aHau3a, CHHTE3a,
CpPaBHEHHMsI, KJacCU(pUKaLMU, OOOOIIEHMS), pPACKpPhIBaThb CMBICI OMOJIOTMYECKMX MOHATUN
(BBLAETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBS3U C IPYTUMHU IOHATHIMH);

ONpeNeNaTh LeNU JAEATeNbHOCTH, 337aBas MNapaMeTpbl U KPUTEPHUH HX JIOCTHUXKEHHS,
COOTHOCHTD PE3yJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU LIENISMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSTHUSI JUIsl OObACHEHUs (AKTOB U SIBICHUN KUBOU
IPUPOIBI;

CTPOUTBH JIOTHUECKUE PACCYXKI€HUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS] B pACCMATPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJII0YEHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IUIaH pELICHUs TPOOJIEMbl C YUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJMHHUPOBATh M BBIIOJHATH pPAabOTy B YCJIOBMSIX pPEaJbHOr0, BHUPTYalIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.



2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIAJICTh HaBBIKAMHU Yy4eOHO-HCCIEIOBATENBCKON U MPOEKTHOW NEATENLHOCTH, HaBBIKAMHU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelleHus MPaKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpEeTaln, NPeoOpa3OBaHUI0O U MPUMEHEHHIO B YYEOHBIX CUTYaIMsX, B TOM YHWCIE TpU
CO3/IaHUH YYEOHBIX M COIIMATIBHBIX IIPOCKTOB;

dbopMupoOBaTh HAYYHBIA THI MBIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOPa30BAaTENbHOU NEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIaTh
TUIO0TEe3Y €€ peleHus, HAX0IUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PELICHHUS;

AHAJIM3UPOBATH MOJTYYEHHBIE B X0/I€ PEIICHUS 3a]Ja4l PE3YJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX IOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIM MOUCK NEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TMEpPEHOCUTh 3HAHWS B  [O3HABATEJIbHYI0O U  MPaKTUYECKyl0  oOsactu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHbIE MOJXOAbl U PELICHMs, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOUIUE albTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIM3MPOBaTh HH(POPMALMIO pa3IMYHBIX BUAOB U (GopM
IIPEJICTaBJICHUS], KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI IpPU IOHCKE M O0TOOpe
Ouosiornueckoi MHpopMaluu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUSI YIeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHMUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3JINYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (QOpMYy MpeAcTaBiIeHUS OHOJIOrHYECKON
uH(popMaluu (cxemsl, rpaduKu, JUarpaMmbl, TAOIHUIbI, PUCYHKHU U IPYTOE€);

UCIOJIb30BaTh HAy4HBIN $3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOM
uHpopMaLrell: TpUMEHATh XUMHYECKHe, (U3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH;

BJAJETh HABBIKAMU pACHO3HABAHUS M 3alIMThl WHGpOpMaNMK, HH(OPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) obenne:

OCYILECTBIISATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXKICHHS OTHOCUTEJIbHO BBIMOJHEHMs] Mpe/ylaraeMoi 3aJayd, YYWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLIEHMs, NOHUMATh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTuX JOAEH, NPOSIBIATh YBAXKUTEIbHOE OTHOIIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOThI IpU
pemeHn OMOIOTUYECKON MpoOIIeMbl, 00OCHOBHIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

NPUHUMATh IEJId COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATH W KOOPAHMHHUPOBATH
JecTBUSA 10 €€ NOCTHXKEHUIO: COCTABIIATH IUIAaH JEUCTBUH, paclpeeiTh POJIM C yYETOM MHEHHH
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAKIOTO YYaCTHHKA KOMaH/IbI B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/Jlaratb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUIIMATHBHBIM.

OBsJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranu3amus:

UCTIOJIF30BaTh OMOJIOTHUYECKHE 3HAHUS [UIA BBIABICHHS NpOOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OIICHUBATh MTPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTH KOPPEKTHBHI B JICATEIHHOCTH, OICHUBATH
COOTBETCTBHUE PE3YIbTATOB LIETISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCUU KaK OCO3HAHUS COBEpIIAEMBIX NeHCTBUI
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMM, UCIIOJIb30BATh MPUEMBI peduieKcrun
JUISL OLICHKU CUTYaI[H, BHIOOpAa BEPHOTO PEIICHMUS;

YMETh OIIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEIICHHUS TI0 UX CHIDKCHHIO,



MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE CedsT M APYTrUX:

MPUHUMATH CeOsl, TOHNUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C IMO3ULMU APYrOro 4eIOBEKa.
MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yabTaTbl OCBOEHUS cojepxaHus yueOHoro npeamera «buomorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI HAa oO0ecriedeHre MPOoPUIBHOTO 00YIeHHS 00yUYaromnuXCs
6uonornu. OHYM BKITIOYAIOT: CienU(UIeCKre It OMOJIOTUU HAayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBUI IO OCBOEHUIO, UHTEPIIPETALIMUA U MPEOOPA30BAHUIO 3HAHUM, BUABI JAESITEIBHOCTU IO
MOJIyYEHUIO HOBBIX 3HAHMM M MX NPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKXK€ B pealbHBIX
JKU3HEHHBIX cuTyauusx. [IpeameTHeie pe3yiabTaThl IPEACTABICHBI 10 TOJaM U3YYEHUSI.

[TpenmMeTHbIE pe3ynbTaThl OCBOEHUS YueOHOTo npenmMera «buonorus» B 10 knacce 10ONKHbBI
OTpaxkaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBaHNUU €CTECTBEHHO-HAYYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOIBI M PELICHUH
po0JieM pallOHAIIBHOTO PUPOIOTNOIb30BaHMSI, O BKJIAJI€ POCCUMCKUX U 3apyOeKHbBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHHM, KOTOpas BKJIOYAET: OCHOBOIOJATAIOIINe
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpraHu3M, MeTabojHu3M, TOMeocTas,
CaMOpEeryJIsILMsl, CaMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTh, HN3MEHYNBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounass teopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o neHrpax
MHOT000pa3usl M MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB
NEPBOrO MOKOJIEHHUS, pacIIEIJIeHHs], YUCTOThl FraMeT, He3aBUCUMOro HacineaoBanus . Mennens,
TOMOJIOTUYECKHX PSJOB B HacleAcTBeHHOW wu3MeHunBoctu H. W. BaBwioa), mpuUHIMUIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUS, UCTIOIb3YEMbIX B OMOIOTUYECKUX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HA0III0ICHHE, SKCTICPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uHuCle OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YeJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM OPraHOB PACTEHMI, KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACSITEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaX pacTeHUH, KUBOTHBIX U YEJIOBEKA,
OMOJOrMYECKHUX MPOLECCOB: 0OMEHA BellecTB (METa00IM3M), IPEBPALLEHUS SHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U reTepoTPOHOr0 TUIIOB MUTAHUSL, (POTOCUHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, sMOpHoreHesa, OCTAMOPHOHAIEHOTO pa3BuTHS, Pa3MHOKEHUS,
WHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS TE€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3M MEXAY OPTaHOMJAAMU KIETKH M HUX (PYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUIMHU, MEXy OpPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuM, >KUBOTHBIX M 4YEJIOBEKa M WX (PYHKIUAMU, MEXKIY CHCTEMaMH OPraHOB M HX
GYHKIUSAMHE, MEXAY JTamaMM OOMEHa BElIeCTB, dTalmamMH KJIETOYHOTO IHMKJIAa U KU3HEHHBIX
[IUKIIOB OPTraHW3MOB, JTallaMd AMOPHUOHAIBLHOTO PA3BUTHUS, TEHOTUNIOM U (DEHOTHIIOM,
(deHoTHoM U (hakTopaMH Cpebl OOUTAHHUS;



YMEHUE BBISBJIATh OTIMYMUTENIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCJIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIs JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE peliaTh OMOJOTHUECKHE 3aJa4l, BBIABIATH IPUINHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETYEeMbIMH OMOJIOTHYECKUMH TPOLIECCAMU U SIBICHUSMH, JI€1aTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUU IIOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE U IpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHME BBIIBUIaTh THUIIOTE3bl, MPOBEPSITh HUX HSKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh OJTYYCHHBIE PE3Y/IbTAThl U JIEJIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIEIOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU H
MEAMIIMHE, MPOBOJMMOM Ha 0a3e HIKOJIBHBIX HAy4HBIX OOLIECTB, M MYOJIUYHO MPEICTABIATH
MOJIyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHUE OIICHUBAThH 3TUYECKUE ACTICKTHl COBPEMEHHBIX UCCIICAOBAHHH B 00JIaCTH OMOJIOTUN
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOP OyayIiei mpodecCHOHATbHON AEATEIIEHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIICBON
MIPOMBIIIICHHOCTH, YIIIyOJISTh TO3HABATeIbHbIN HHTEPEC, HAIIPABJICHHBIN HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodeccHu U MPOAOIKEeHNEe OMOIOTMYECKOT0 00pa3oBaHusl B OPraHU3alUiaX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.

[TpenmMeTHbIE pe3ynbTaThl OCBOEHUS yueOHOTo npenmMera «buonorus» B 11 kaacce 1ONKHbBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTe M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH AKOJIOTMYECKUX MPOOJIEM YEJIOBEUECTBAa, a TaKXKe B PELIEHUU BOIPOCOB
paLMOHATIBHOTO IPUPOIOTIONIB30BAHMSL, U B (POPMUPOBAHUH IIEHHOCTHOT'O OTHOIIEHUS K TPUPO/IE,
00I1eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHHCKMX M 3apyOeXHbIX YuEHBIX-OMOJIOTOB B pa3BUTHE
OuoJIoruy;

YMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUS U
NOHUMaHHE CYIIHOCTH OCHOBOINOJAraroIiuX OHOJOTHYECKUX TEPMHMHOB M TOHATHHA (BUJ,
IKocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Tteopuss Y. JlapBuHa,
CUHTeTHUYecKas Teopus sBomtonuu), yueHus (A. H. CeeproBa — o myTsSX W HampaBICHHIX
sBosroiuu, B.W. Bepuanckoro — o 6uocdepe), 3akonsl (reHeTnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTUUECKOM MUpaMUIbl SHEPTHH ), TUNoTe3bl (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHME BIaJeTh OCHOBHBIMH METOJAaMH HAy4YyHOTO TIO3HAHMs, HCIONb3yEMbIMH B
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U DKOCHCTEM (ONHMCaHHME, H3MEpEHHUe,
HaOJr0IeHne, YKCIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMOTIEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHME BBIACNATh CYUIECTBEHHbIE NPU3HAKU: BHUAOB, OMOIre€OIE€HO30B, AKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, JBWIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOODpa,
AJIONATPUUYECKOTO U CUMIIATPUUYECKOTO BHJI000pa30BaHUs, BIUSHUS ABWKYIIUX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJISALUHN, TPUCIOCOOTCHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTHH B SKOCUCTEMAX;



YMEHHUE yCTaHABIINBAThH B3aUMOCBSI3H MEKIY MTPOIIECCAMH IBOJIOIUH, IBHKYIIIUMHU CUIIAMHU
AHTPONIOTEHE3a, KOMIIOHEHTAMH PAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOICHUSMU K HUM
OpPTaHU3MOB;

YMEHUE BBISIBIIATh OTIUYUTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, ITPUCIIOCOOJICHHOCTh BUJIOB
K cpere oOuTaHHs, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJOTHYECKYI0O TEPMHHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTelbCTBA POJICTBA OPTaHU3MOB pa3HBIX CHUCTEMATHUYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB W Cpebl OOWTAHWs, CIUHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHUS] MHOT000pa3us BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOJILI U
4eJI0BEYECTBA;

YMEHHUE pemaTh OMOJIOTUIECKUE 32/1a4H, BBISIBIISTh IPUYNHHO-CIICACTBEHHBIC CBS3H MEXKIY
UCCIICTYEMBIMH OMOJIOTUYECKUMH TPOIECCAMU U SIBJICHUSIMH, JIEIaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBaHUWH TIOJyYCHHBIX PE3YJIbTATOB;

YMCHHE BBIIOJIHATH JTAOOPATOPHBIE M TPAKTHYECKHE pabOThI, COOMIONATh MpaBUia TpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bI, IMPOBEPATh HUX SKCICPHUMEHTAIBLHBIMU CPEICTBAMH,
bopMyIUpys 1IeTb UCCIICI0BaHMUS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATENBCKONH paboTe Mo OMOJIOTHH, SKOJIOTHU U
MEIUIMHE, MPOBOJAMMONM Ha 0a3e NIKOJbHBIX HAYYHBIX OOIIECTB, U MYyOJIMYHO MPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMCHHE OIICHWBATh THUIIOTE3bl W TEOPHUH O TMPOUCXOKIACHUM IKU3HU, UYEIOBEKA U
YEJIOBEYECKUX pac, O MPUYMHAX, TMOCICACTBHIX M CIIOCO0AX MPEAOTBPAIICHUS TIIOO0ATBHBIX
U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyaymieH mpodheCCHOHATLHON ICATEIIbHOCTH B
o0yacTu OMOJIOTHH, SKOJIOTHH, TTPHPOIOTIONH30BAHUS, METUITUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPHHAPUH, CEITHCKOTO XO035HUCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YTAYOISITh O3HABATEIHHBIN
WHTEpeC, HAMpaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPOGECCHH U MPOIOKEHUE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3aAIUAX CPEeIHEro MpodecCHOHATBLHOTO W BBICIIETO
o0OpazoBaHus.

TeMaTnuyeckoe IIAHKPOBaAHHUE.
BocnuraTteabHblil moTeHnuaa yuedonoro npeamera «buosorusi» 10-11 kiaacc peanun3syercsi ¢
yueToM padoueii mporpaMMbl BOCIIUTAHNUS U NMPeycMATPUBaeT:
- JKOJI0THYECKOe M TUHTHEHHYECKOe BOCTIMTAHHE B Mporecce 00yyeHust 0M0JIOTHM.
DKOJOTHYECKOe BOCIUTaHNE — 3TO (POPMUPOBAHKE Y MIKOJIHLHUKOB 3200TIMBOTO, OEPEKHOTO
OTHONICHHUS] K TPHUPOJIE U BCEMYy >KMBOMY Ha 3emiie, pa3BUTHE TMOHHUMAaHUs HEMpPeXOoAsieit
[IEHHOCTH TIPUPO,IBI, TOTOBHOCTH K parMoHaTLHOMY
MPUPOIOTIONB30BAHUIO, K YYaCTHI0O B COXPaHEHWH MPHUPOJIHBIX OOTaTCTB W JKU3HH BOOOIIE.
OcHoBHasl 11eJ1h IKOJIOTHYECKOTO BOCITUTAHUS: HAYUYNUTh peOCHKa pa3BUBATh CBOM 3HAHMSI 3aKOHOB
KUBOU TIPUPO/TBI, TOHUMAaHUE CYIITHOCTH B3aMMOOTHOIICHHUI )KHUBBIX OPTAaHH3MOB C OKPYKAIOICH
cpenoii 1 GopMUPOBAHNE YMEHHH YIPABISATH GPUZNUECKUM U ICUXUUECKUM COCTOSIHUEM. 3ajaueit
MIPOCBETUTENIHCKO-BOCTTUTATEIHLHON JEATEIHOCTH B ’TOM HAIPABIICHUU SBISIETCS IPHOOPETEHUE
0o0yJaromuMucs 4epe3 TpeAMETHOE M MeTalpeaMeTHOe OOydeHHe: 3HAHWH O 4YeI0BEYeCKOM
OpTraHW3Me U €T0 COCYIIECTBOBAHUU B OKPY)KAIOIIEM MHpPE; OOIIUX MPeICTaBICHH 0 haKkTopax
pPHUCKa 3I0POBBIO UEIOBEKa, BKIIOYAs BIHMSHHE HEOIArOMPUATHBIX MPHUPOJIHO-IKOIOTUYECKUX U
COIMATILHO-TICHXOJIOTHYECKUX  YCJIOBHH;  CHCTEMaTHU3WPOBAHHBIX  IPEJCTABICHHH O
OMONOTHYEeCKNX O00BEKTax, TMpoleccax, SBICHUAX, 3aKOHOMEPHOCTAX, OO0 OCHOBHBIX
OMOJIOTUYECKHIX TEOPHUAX, 00 IKOCHCTEMHOIN OpraHU3aIiy KU3HU, O B3AUMOCBSI3U BCETO JKUBOTO



B Ouocdepe, 3IEMEHTApHBIX TUTHEHUYECKMX 3HAaHUM 1O PpEXHUMY IKU3HEICSITEIbHOCTH,
PaLMOHATIBHOIO MUTaHUs, CAHUTAPHO-3UIEMHOJIOTHYECKOI IPaMOTHOCTH, CIIOCOOOB IIEPBUYHOM
npopMIakTUKA 3a00NIeBaHMIA; 3HAHMW M YMEHHH TNPUMEHATH MEpbl 0E30MacHOCTH B
OKCTPEMANIbHBIX CUTYaIUsX; MOHATHH O 3J0pOBOM 00pasze KH3HH, CHOCO0aX COXpaHEHHS U
YKPEIUIEHUs CBOETO 3/10pOBbs; 3HAHUN O COBPEMEHHBIX yrpo3ax Uisl )KU3HU U 3/10pOBbsI JIIO/IEH, B
TOM YHCIJIE 3KOJOTMYECKHX, SMUAEMHUOJIOTHYECKUX, TPAHCIIOPTHBIX, COIMATbHO-KOH(IUKTHBIX;
MOHATHI O BO3/IEHCTBUM HA OPTraHU3M YeJIOBEKAa HAPKOJIOTUYECKUX M NMCHUXOAKTUBHBIX BEUIECTB,
3HaHUI 00 OTJAIEHHBIX NOCIEICTBHUAX UX YIOTPEOICHNUS;

s oco3HaHMsA MexaHu3Ma (PYHKIIMOHUPOBAHUS MPUPOIBl M TOHUMAHHS TOTO, KaK JIETKO
MOYKHO HApyUIUTh CYIIECTBYIOIINE B3aUMOCBSI3H, BAXKHO MPOYHOE YCBOCHHUE YYAIIMMUCS TAKUX
HNOHATUHM, Kak «Ouocdepa», «B3aMMO3aBUCUMOCTb OpraHU3Ma U  CpeIbl», «CMEHa
OHMOTeOIIEHO30BY, «CMEHA IMPUPOAHBIX COOOIIECTBY, «YCTOMUYNBOCTD AIKOCUCTEM)» H «UEJIOBEK KaK
HKOJIOTHYECKUH (PaKTOp».

[Ipy u3yyeHMH aHTPONOreHHbIX (PAKTOPOB BO3AECHUCTBUS HA JKUBYIO IMPHPOLY HEOOXOAUMO
oOpamiaTh BHHMaHHE HE TOJBKO Ha HEOJIATOBUAHYIO DPOJIb YEIIOBEKa, HO M PacCMaTpPHBATh
BOIIPOCHI MPUPOIOIONIB30BAHUA. JTO MO3BOJUT CHOPMHUPOBATH Y OOYYAIOIIUXCS HACTOSIIIYIO
OLIEHKY peajlbHOW JEeWCTBUTENBHOCTH M BbI3BaTh CTPEMJICHME K YUYacTHIO B CO3UAATEIBbHOM
pabore.

B3auMocBs3b ITHYECKOr0, MATPHOTHYECKOr0 W TIPa’kKIAHCKOr0 BOCHUTAHMS HA YpOKax
OMOJIOTHM U IKCKYPCHSAX.

DTHYECKOE BOCIIUTAHUE - OCHOBA HPABCTBEHHOI'O BOCITUTAHUA YesioBeKa. Llenbro aTuueckoro
BOCTIMTAHHS B TIpOIIecce 00yUeHUs SIBISICTCS (POPMUPOBAHUE Y yUAIIUXCS YOCKICHHMA, YyBCTB U
MPUBBIYEK B COOTBETCTBUU C ONpPEACICHHBIMA HPABCTBEHHBIMU NpuHUMNaMu.HakomnneHnue
00yJaroUMMHUCS TMOJ0KUTEITFHOTO HPABCTBEHHOTO OIBITa M 3HAHUM O TIpaBUjIax OOIIECTBEHHOTO
MOBEJICHUS, O Pa3yMHOM HCIOJIb30BAaHUU CBOOOJHOTO BPEMEHHM; Pa3BUTHE TaKMX KA4YECTB, Kak
BHMMATEJIbHOE OTHOIICHHE K JIIOASIM, K MOPYYEHHOMY Jelly, YECTHOCTb, MPUHIMIHAIBHOCTD,
JTUCHUTTMHAPOBAHHOCTh, YYBCTBO YECTH W JIOJTa, YBAKEHUE UYEITOBEYECKOTO JOCTOMHCTBA.
Bocnutanne yBaXXHMTENBHOIO YYBCTBAa K CBOe PoOauMHE TECHO CBS3aHO C TPAKIAHCKUM
BOCIIUTAHUEM y4aluxcs. ['paxk1aHCKoe BOCIIMTAHUE 3aKJII0UYAeTCA B BOCIIUTAHUM CaMOCO3HaHUs
Y OTBETCTBEHHOCTH 3a CBOIO CTpaHy. 3a/layul IPakJTaHCKOTO BOCIIUTAHUSI COCTOSIT B TOM, YTOOBI
BOCIIUTAaTh TOTOBHOCTh 3alIUTUTh cBoe (Te4YecTBO, OTCTAaWBaTh MPHUHIUIBI MOpaH,
MOJAJIEPKUBATh YYBCTBO HAIIMOHAJIBHOM TOPJOCTH 3a CBOM HApOJ W 3a €ro JOCTUXKEHUS,
OTBETCTBEHHOCTh 3a COXPAaHHOCTh W TPUYMHOXXEHHE HAIMOHAIBHBIX M OOIIEYETOBEYECKUX
neHHocted. Oco0eHHO O0JIbIIOE 3HAUYEHUE MPUOOPETAeT IPakJaHCKOE BOCIMTAHUE B CTAPIIUX
KJIaccax, KOT/1a akTUBHO (POPMUPYIOTCS MUPOBO33PEHHE, OTBETCTBEHHOCTD, YyBCTBO JI0JITa, KOTIa
yOeXJIeHUs] HAUMHAIOT BJIUSATH Ha ToBeAeHUe. JlomkHash BOCIUTAHHOCTh YYEHHWKOB HE MOJKET
OBITH TOCTUTHYTA peaTN3aliei CHCTEMbI BOCIIUTAHUS JIUIITb B CTAPIIINX KJIaccax, TaK KakK JTOJDKHA
obOecrieunBaeTcs B MPOIIECCE HEMPEPHIBHOW CHCTEMbI BOCIHUTHIBAIONIETO OOYYEHHSI BO BCEX
MPEAMIECTBYIOMNX KIIaccax.



TemaTnueckoe miianuposanue 10 kiaace

Ne Ha3BpaHnue pa3iesioB u Koan4yecTBO 4acoB oop
n/n TeM NPOrpaMMbl
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1 Buonorus xak Hayka 1 Eubmiorexa HOK
YK https://m.edso0.ru/7f41c292
2 2KuBbie cucTeMbl U UX 2 bubnuoTeka [HOK
H3yUYCHHUE https://m.edsoo.ru/7f41c292
bubnuoTeka [HOK
3 buosnorus wretkn 2 1 https://m.edso00.ru/7f41c292
4 XuMHYECKasi OpraHu3aIus 10 5 bubnuoreka LHOK
KJIETKHA https://m.edso0.ru/7f41c292
5 CrpoeHure U QyHKITHH 5 4 bubnuoteka [HOK
KJIIETKH https://m.edso0.ru/7f41c292
6 1(1) 6;\;136131 BGGIII{IEET;ZI 1905 8:) 9 4 bubmorexa HOK
peBpalll p https://m.edso0.ru/7f41c292
KJIETKE
7 Eﬁ;ﬁeﬁnggiaﬂ 9 1 bubnuoteka [HOK
PMALUA ¥ https://m.edso0.ru/7f41c292
peanu3zanus e€ B KIEeTKe
. bubanoreka HOK
8 K3 HEHHBIH LK KIIETKHA 6 2 https://m.edsoo.ru/7f410292
9 Ctpoenue u GyHKINH 17 3 bubnunoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
10 PazmHoOXeHue U pa3BuTHe 8 3 Bubnuoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
I'eneruka — Hayka o
11 HACJIEeACTBEHHOCTH U 2 1 Bubnuoreka HOK
W3MEHYNBOCTH https://m.edsoo.ru/7f41c292
OpraHu3MOB
12 3aKOHOMEPHOCTH 10 2 bubanorexa [HOK
HACJIEICTBEHHOCTH https://m.edsoo.ru/7f41¢c292
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13 3aKOHOMEPHOCTHU 6 9 bubnmoreka HOK
W3MEHUYNBOCTH https://m.edso0.ru/7f41c292
bubnuoreka [HOK
14 Tenernia yenoexa 3 1 https://m.edso0.ru/7f41c292
bubnuoreka [HOK
15 Cenexus opranu3sMon 4 3 https://m.edso0.ru/7f41c292
16 buorexnonorus u 4 1 bubnuoreka HOK
CHUHTETHYECKAS] OMOJIOTHS https://m.edsoo.ru/7f41¢c292
17 [TIpomexxyTouHas 1
arTecranus
HUTOr'O 102 30
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11 KJTACC

Ne ni/n

10
11
12

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

3apo>1<z[eHI/Ie " pa3BUTHEC 5BOJTHOIHOHHBIX
HpeI[CTaBJ'IeHI/Iﬁ B OMoJIOrNu

MukposBontonus 1 €€ pe3yJIbTaThl
MakposBonronus 1 €€ pe3yJIbTaThl

[IpoucxoXkaeHHE U Pa3BUTHUE JKU3HH Ha
3emiie

[IpoucxoxaeHue yenoBeKka — aHTPOIIOT€HE3
DKOJIOTHS] — HayKa O B3aMMOOTHOILLEHHUAX

OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM

C OKpY>Karolleu cpenou

OpranusMsl 1 cpeia OOUTaHUS

DKOJIOTHS BUJOB U OIS

OKoJIorus COO6H.I€CTB. DKOJIOTUYECKHE
CUCTCMBI

buocdepa — rinobanbHas skocucTemMa
YesnoBek U OKpyKarolas cpesa

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

KonTpoabsubie JlabopaTopHble

Beero padoThbI padoTbI
4
14 3
6
15 3
10 2
3 1
9
9
12 2
8
102 15

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl



KaaennapHo-remarnueckoe njaguposanue 10 kiaacce

Ne n/mt Tema ypoka Koanuectso Jara
4acoB 10 IJIaHy daxt

1 buonorus kak KOMILIEKCHas Hayka U KaK 4acTh COBPEMEHHOro obiectBa. MHCTpyKTax 1o 1
TEXHUKE O€30MaCHOCTH.

2 JKuBble cucTeMbl U X CBOMCTBA 1

3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1

4 VcTopust oTkpbITHs U n3yueHus kiuetku. Kiuerounas teopus 1
MeToapl MONIEKYIApHOM U KJIeTo4uHON Ouonoruu. Jlabopartopuasi pa6ora Nel «M3yuenue

) METOMOB KJIETOYHOH Ouomnormm (xpomarorpadus, siekTpodopes, mubdepenuumansioe | 1
uentpudyruposanue, [TLP)»

6 XUMUYECKUN COCTaB KJIETKU 1

7 MunepasbHbIe BelIecTBa KJIETKH, UX OMOoJorn4ecKas poib 1

8 Oprannyeckne BemecTBa KieTku — Oenku. JlabopaTopHasi paGora Ne2 «OOHapyxeHUe 1
0EJIKOB C MOMOIIbIO KAYECTBEHHBIX PEAKITUII»

9 CoiicTBa, Knaccudukanys 1 GyHKIUU OEIKOB 1

10 OprasnnyecKkue BeNIeCTBa KIIETKH — YIJI€BObI 1

11 Oprannydeckue BeneCTBa KJICTKH — JIUIHIbI 1

12 HyxnennoBeie kucnotel. JJHK u PHK. JlaGoparopnasi padora Ne3 «lccnenoBanue 1
HYKJICMHOBBIX KHCIIOT, BBIJIEJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPraHU3MOBY»

13 Ctpoenue u pyukiuu ATO. [Ipyrue nykneosunrpudocdarsl (HTD) 1

14 CeksenupoBanue JIHK. MeToapl reHOMUKH, TPAHCKPUITOMHUKH, TPOTEOMUKHU 1

15 MeTo/1bl CTPYKTYPHON OMOIOTHH 1

16 Tuns! knetok. [IpokapuoTnueckas KieTka 1

17 Crpoenue sykapuoThueckon kietku. JlabopaTtopHas paGora Ned «lM3yueHue CBOWCTB 1
KJIETOYHOM MeMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIETKH 1

19 OpnnomMeMOpanHble opraHoujibl KieTku. JlaboparopHasi padoraNeS «/3ydyeHue ABMKEHUS 1
IIUTOILIA3MbI B PACTUTENIBHBIX KJIETKAX)»

20 [TonyaBTOHOMHBIE OpPraHOMIBI KJIETKU: MUTOXOHJIpUH, IUiacThabl. JlaboparopHas padora 1
Ne6 «VccnenoBanue IIIa3MOJIM3A U JICTIA3MOJIN3A B PACTUTENBHBIX KIETKaX»




21 HememOpaHHbIE OpraHOUIbI KJIETKH 1
22 Crpoenne u GyHKIUH 1pa 1
23 CpaBHUTEINIbHASI XapAKTEPUCTUKA KJIETOK 3yKapuoT. JlaboparopHasi padora Ne7 «3ydyeHue 1
CTPOEHUSI KIETOK Pa3JIMYHBIX OPTaHU3MOB
AcCUMWISIIIMS U TUCCUMUWIISALIMA — JIBE€ CTOPOHBI MeTaboiu3Ma. Tumbl oOMEHa BEIIEeCTB.
24 JlaGopaTtopnas padora Ne8 «l3ydyeHue KaTaJTUTHUECKOW aKTUBHOCTH (epMeHToB (Ha | 1
pUMepe aMHJIa3hl HIIM KaTanas3bl)»
depMeHTAaTUBHBIN XapaKTep peakiuii KieToyHoro Metabonusma. Jlaboparopuas padora Ne9
25 «M3yuenne (QepMEeHTATUBHOIO pacLICIUIEHUs MEepOKCUAa BOAOPOJAa B pACTUTENbHBIX W | 1
JKUBOTHBIX KJIETKAX)
26 benku-akTHBaTOPhI U OCIKU-UHTHOUTOPBI 1
27 ABTOTpOGHBII THII OOMEHA BEIIECTB 1
28 ®DoTocuHTE3 1
29 Xemocunres. JlabopaTtopuass padora Ne 10«CpaBHeHue mnporeccoB (GOTOCHHTE3a H 1
XEMOCHHTE3a)
30 AHa’pobHble opranusMbl. Bunel Opoxkenus. JlaGoparopHas paGora Nell «CpaBHeHue 1
MIPOLIECCOB OPOKEHUSI U JIBIXAHUSI
31 AspoOHBIE OpraHU3Mbl. ITaIbl YHEPTETHUYECKOr0 0OMEeHa 1
32 DHeprusi MeMOpaHHoro rpaauenta nporoHoB. Cunre3 AT®: pabora mporonnoit ATD- 1
CUHTA3BI
33 Peaknum MaTprU4HOrO CUHTE3a 1
34 Tpanckpunuus — marpuunslii cuate3 PHK 1
35 Tpancisiims u e€ 3ransl 1
36 KomupoBanue aMuHOKHCIIOT. Pois pubocom B OnocuHTE3e Oenka 1
37 Opranuzanys reHoMa y IpoKapuoT U 3YKapuoT 1
38 MonexynsipHbIe MEXaHU3MBI YKCTIPECCHU TEHOB Y YKapuOT 1
39 Bupycbl — BHekIeTouHbIe (POPMBI )KU3HU U 0ONMUTaTHBIE Mapa3uThl. JIabopaTopHas padora 1
Nel2 «Coznanne MOJeNn BUPYCay»
40 BupycHble 3a00eBaHtsI YeI0BEKa, )KUBOTHBIX, PAaCTEHUN 1
41 HanotexHonoruu B OMOJIOTHH U METUITHE 1
42 JKu3HeHHBIN UK KIETKH 1
43 Matpuunsiii cuntes JJTHK 1




XpomocoMmbl. JlaGoparopHas paGora Nel3 «M3ydyeHue XpoMOCOM Ha TOTOBBIX

44 1
MHUKpOnpenaparax»
45 JleneHue KJICTKHM — MHTO3 1
16 Tunbr knerok. Kapuokunes m umrtokunes. JlaGopatopHasi padora Ne 14 «Habmronenue 1
MHTO32a B KJIETKaX KOHYMKA KOpElIKa JyKa (Ha TOTOBBIX MUKpOIpenapaTax)»
47 Peryisiius :)KM3HEHHOIO LIUKJIA KJIETOK 1
48 Opranu3M Kak eJuHOE 11eJI0e 1
49 Txanu pacrenuii. Jlaboparopuasi padora Ne 15 «/3ydeHue TkaHel pacTCHUIN 1
50 TkaHu )KMBOTHBIX U yesoBeka. JlabopaTopnasi padora Ne 16 «/3yueHue TkaHel )KUBOTHBIX» | 1
51 Opranbl. Cuctemsl opradoB. JlabopaTopHas padora Ne 17 «l3yueHne opraHoB IBETKOBOTO 1
pacTeHus»
52 Onopa Tena opraHu3MoB 1
53 JIBI>KEHHE OpraHu3MOB 1
54 [lutaHue opraHu3MoB 1
55 [TuTanne mMO3BOHOYHBIX )KMBOTHBIX. | IHMIIieBapuTeNbHAs CHCTEMa YeJI0BEKa 1
56 JlpIxaHue opraHnu3mMoB 1
57 JlpixaHue Mo3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKa 1
58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1
59 KpoBeHocHas cucTemMa M03BOHOYHBIX JKUBOTHBIX M YeJIOBEKa 1
60 Brienenue y opranu3mMoB 1
61 3amuTa y OpraHu3MoB 1
62 VMMMyHHas cucTemMa 4eaoBeKa 1
63 Pa3ipaXMMOCTh 1 perynsinus y OpraHu3MOB 1
64 ['ymopanbHast peryJssiiysi ¥ S3HJJOKpUHHAsI CHCTEMA JKHBOTHBIX M YEJIOBEKa 1
65 @DopMBI pa3MHOXKEHHS OPTaHU3MOB 1
66 ITonoBoe pazMHOKEHNE 1
67 Meiios 1
68 ['ametorenes. OOpa3oBaHue U pa3BUTHE TMOJIOBBIX KieTok. JlaGopatopnas padora Ne 18 1
«M3ydyeHune cTpoeHwsI MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITPETIapaTax
69 WuauBuayaibHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3 1
70 3akJaika OpraHoB M TKaHEH U3 3apOJIbIIIEBBIX JHCTKOB 1




Poct u pazBuTue xuBoTHBIX. JlabopaTopHasi pa6ora Ne 19 «BrisiBieHHe TpU3HAKOB CXOJICTBA

& 3apOo/IbIIIeH TO3BOHOYHBIX JKUBOTHBIX) 1

72 PazMHOXeHME U pa3BUTHE paCTUeHI/Iﬁ. JlaGoparopuasi padora Ne 20 «CTtpoeHne OpraHoB 1
Pa3MHOKEHUS BBICIIUX PACTCHUIN

73 VicTopusi cTaHOBJICHMSI M Pa3BUTHUSI TCHETUKH KaK HAYKU 1

74 OcHOBHBIC TIOHATHS U CUMBOJIBI TeHeTHuKHU. JlaGopaTopHas padora Ne 21 «JIpo3oduna kak 1
00BEKT T€HETUYECKUX UCCIIEeIOBAaHUIN

75 3aKOHOMEPHOCTH HaCJIeZJOBaHU IPU3HAKOB. MoHOrnopuaHoe ckpemybanye. JlaboparopHas 1
pabora Ne 22 "M3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEIMBAaHUS Y Ap0o30drib"

76 [{uTosornyeckue OCHOBbI MOHOTMOPUAHOIO CKPEIIMBAHHUS 1

77 AHanuzupyrouiee ckpeniuBanue. HermosnHnoe nomMmuHnpoBaHue 1

78 Hurubpunnoe ckpemuBanue. Jlaboparopuasi padora Ne 23 «/3ydyeHuwe pe3ynbTaToB 1
JTUTHOPHTHOTO CKPEIUBAHUS Y APO30PUITBD)

79 I{uTonornyeckre OCHOBBI TUTHOPUTHOTO CKPEITUBAHMS 1

80 CrerieHHOE HaclleZJIOBAaHUE TPU3HAKOB 1

81 XpOMOCOMHAsI TEOPHS HACJICICTBEHHOCTH 1

82 ['eHeTHKa mosa 1

83 ['eHOTHI KaK IEJIOCTHAS CHCTEMa 1

84 ['eHeTHYEeCKUI KOHTPOIIb PA3BUTHS PACTEHHM, )KUBOTHBIX U YEJIOBEKA 1

85 M3MeHYMBOCTh NPU3HAKOB. BUbI N3MEHUMBOCTH 1

86 MonudukanronHas I3MEHUYUBOCTh 1
Bapuanuonsslii psj v BapuannonHas kpuas. Jlaboparopuas padora Ne 24 «VccnenoBanue

87 3aKOHOMEPHOCTEN MOIubUKAMOHHONW M3MEeHYUBOCTU. [locTpoeHne BapuanmoHHoro psina u | 1
BApUALIMOHHON KPUBOI»

88 ['eHoTHNIMUECKas N3MEHUYNBOCTh. KOMOMHATHBHAS M3MEHUYHUBOCTh 1

89 MyraunonHnas n3MeHuuBocTb. JlaGopatopuas padora Ne 25 «Myrauuu y npozodpuisl (Ha 1
TOTOBBIX MUKpOIIpEnapaTax)»

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. JMUTeHEeTHKA U DITUTeHOMHKA 1

91 I'enetnka yenoseka. JlabopaTtopuas padora Ne 26 «CocTtaBieHne U aHAIN3 POJIOCIOBHONW» | 1

92 MeToapl MEAUIIMHCKON T€HETUKU 1

93 3HaueHUE MEIUIIMHCKONH TEHEeTHKW B TPEJOTBPANICHHMH W JICUCHUH TEHETHYCCKHX 1

3a00JIeBaHUM YeIOBEKa




OcHoBHbIE mOHATUS cenekuuu. JlaGoparopuas paGora Ne 27 «l3yueHue copToB

%4 KYJBTYPHBIX PACTEHUH U MOPOJ JOMAIIHUX KUBOTHBIX) !

95 Mertobl CGJ‘ICKHI/I?HHOﬁ pabotel. JlaGopaTtopHasi pa6ora Ne 28 «l3ydyeHwe MeTOHOB 1
CEJIEKIIMM PACTEHHI»

96 ITpomesxyrouHas arrecranus. MitoroBoe TecTUpoBaHUE. 1

97 I[OCTI/I)K%HI/ISI CEJIEKLIMM pacTeHUH U KUBOTHBIX. JlabopaTtopHasi padora Ne 29 «IIpuBuBka 1
pacTeHUD.

98 CoxpaHeHue, U3y4eHHE U UCI0JIb30BaHNE T€HETUYECKUX PECYPCOB 1

99 buorexHonoruss kak Hayka M oTpaciib Ipou3BoicTBa. JlaGoparopnas padora Ne 30 1
«M3yuenne 00beKTOB OMOTEXHOIOTUIY

100 OCHOBHBIC HANPaBJICHUS] CHHTETHYECKON OMOJIOTHH 1

101 XpOMOCOMHAsI ¥ T€HHAsI HWH)KCHEPUS 1

102 IToBTOpenue 3a kypc "buonorus" 10 knacc. 1

KanennapHo-remarunyeckoe nianuposanue 11 kaace
Ne n/n Tema ypoka Komnuectso Hara
4acoB 110 TUIAHY dakt

1 OpomtonmonHas teopus Y. Jlapsuna. MHCTpyKTax 1o TeXHUKE 0€30MaCHOCTH. 1

2 JBrokymue cuiibl 3Bosronuu BuoB 1o Y. /lapsuny 1

3 bopn0a 3a cyiecTBoBaHMe, €CTECTBEHHbBIN M HCKYCCTBEHHBIA 0TOOD 1

4 DOpMHUPOBAHHE CHHTETHYECKON TEOPHUH IBOJIIOLNH 1

5 OTaInbl 3BOIIOIMOHHOTO MPOIlecca: MUKPOIBOIIOIHUS M MAKPOIBOJIIOLINS 1

6 [Tonynsuust — 3neMeHTapHasi €AUHHIA YBOTIOLIMT 1

7 3akoH reHeruyeckoro pasHosecus Jx. Xapau, B. BaitnOepra. JlaGoparopuasi padora Nel 1
«BplIsBIIeHHE N3MEHYMBOCTH y 0CO0O€H OHOTO BUIA»

8 DneMeHTapHbIe GaKTOPHI IBOIIOLNN 1

9 O dext ocnoBarens. IhdekT OyTbUIOUHOT0 ropIIbIIIKaA 1

10 Murpauuu. M3omasmmu nonyssimii: reorpaduueckasi, 0MoJI0ruyecKas 1




11 EcrecTBeHHbI 0TOOp — HanmpapIAOMUN (HaKTOP SBOIIOLUU 1
12 ITosoBoit 0TOOP 1
13 [Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yabTaT MUKPO3BoItoLMY. JIabopaTopHasi padoTa 1
No2 «Mzydyenne apoMop(o30B ¥ HANOATANTANNN Y PACTCHUN U )KUBOTHBIX)
[Tpumeps! prcnocobaeHU y OpraHu3MoB: Mopdosiorndeckue, GU3noI0ruuecKue,
14 OouoxuMuueckue, noseaeHueckue. Jlaboparopuast padora Ne3 «[IpucnocobneHus 1
OpPraHU3MOB U UX OTHOCHUTEJIbHAS 11€J1€CO00Pa3HOCTb)
15 Bupn, ero xpurepuu u crpykrypa. Jlaboparopnas padora Ne4 «CpaBHeHHE BUOB 110 1
MOP(OJIOrHUECKOMY KPUTEPUIO»
16 CtpykTypa BHIA 1
17 Bunoobpa3oBaHue Kak pe3ylibTaT MUKPOIBOJIIOLIUT 1
18 CBs13b MUKPOIBOJIIOIIMH U SITHIEMHOJIOTUN 1
19 Maxkposomtonus. [TaneoHTosornyeckre MeTo bl H3y4EHHUsI BOJIIOLNH 1
20 Bbuoreorpadudeckne MeToIbl H3Y4YE€HUS BOIIOIHNN 1
21 OMOPHOTIOTHYECKUE U CPABHUTEIIEHO-MOP(HOIOTHUECKUE METO/IBI M3YUEHUS SBOJIIOLIUN 1
29 MosnekynsipHO-TeHeTHUECKUE, OMOXMMUYECKHE U MaTEMaTHYECKHE METOAbl U3yUEeHHUs 1
HBOJIIOIIH
23 OO01mre 3aKOHOMEPHOCTH SBOJTFOITHH 1
24 AnantuBHas paauanys. HepaBHOMEPHOCTb TEMIIOB BOJIOIMH 1
25 Hay4Hble runoTe3sl POMCXOXKACHUS JKU3HU Ha 3eMIie 1
26 JloHay4HBIE IPEACTABIEHUS O 3apOKICHUM KU3HU 1
27 OCHOBHBIE 3Tanbl HEOPraHUYECKOW IBOTIOLNN 1
28 ['unoressl 3apokKACHUS )KU3HU 1
29 HcTopus 3emnn u Meronsl €€ nzydenus. Jlaboparopuas padora NeS «3yuenue u 1
OIMCAaHNE UCKOMAEMBIX OCTATKOB JIDEBHUX OPTaHU3MOB)
30 HauanbHble 3Tanbl OpraHnyeckKoil 3BOTIOIHUN 1
31 OBOJIIOLUS DYKAPUOT 1
32 OcHOBHBIE 3TaIlbl 3BOJIIOIUHU PaCTUTENBLHOTO Mupa. JlabopaTopHas padora Ne6 «3yuenue 1
0COOEHHOCTEH CTPOCHMSI PACTEHUI Pa3HBIX OTIECIIOBY
33 OCHOBHBIE 3TaIlbI 3BOJIIOIMH )KUBOTHOTO MHUpa 1
34 DBoOIHS )KUBOTHBIX. JIaGopaTopHas padora Ne 7 «3yuenne ocoOEHHOCTEN CTPOCHHUS 1

ITO3BOHOYHBIX JXUBOTHBIX)




35 PasBuTHe )xnu3HM Ha 3eMIie 110 3paM U IEpUoAaM 1
36 MaccoBble BBIMUPAHHUSI — SKOJIOTHYECKHE KPU3UCHI IPOIILIOTO 1
37 CoBpeMeHHbIN IKOJIOTUYECKUM KPU3UC, €T0 OCOOEHHOCTH 1
38 CoBpeMeHHAsI CHUCTEMA OPTaHUYECKOTO MPOIILIOTO 1
39 OCHOBHBIE CUCTEMATHYCCKUE TPYIIBI OPTaHHU3MOB 1
40 AHTPOTIOJIOTHSI — HayKa O YEJIOBEKE 1
41 Pa3zBuTHe npeacTaBieHu O MPOUCXOXKICHUH YEJIOBEKa 1
42 Mecto yenoBeka B cuctemMe opranndeckoro mupa. Jlaboparopuasi padora Ne8 «M3yyenue 1
0COOEHHOCTEH CTPOCHHS CKEJIeTa YEIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHHEM)
43 JIBIOKyIIIME CHITBI aHTPOIIOTEHE3a 1
44 CooTtHorieHre OMOJOTHYeCKUX M COIMAIBHBIX (DAKTOPOB B aHTPOIOTeHe3e 1
45 OCHOBHBIE CTaJU1 aHTPOIIOI'eHE3a 1
46 [Taneorenernka u najaeoreHOMHUKa 1
47 DBOJTIOLIMS COBPEMEHHOTO YEJIOBEKA 1
48 UYenoeueckue pacel. JlabopaTopHas padora Ne 9 «3ydeHne SKOJTOTUUECKUX aanTalui 1
YeJIOBEKa»
49 MexauCIUIUTMHAPHBIC METO 1Bl aHTPOIIOJIOTHH 1
50 3apoKJIeHUE U PAa3BUTHE KOJIOTUU 1
51 Mertomsl SKOJIOTHH. Jladoparopnasi padora Nel( «/3ydyeHne METOI0B HKOJIOTHIECKUX 1
MCCJICIOBAHMI
52 3HaueHne DKOJOTHUECKUX 3HAHUM IS YeJIOBEKa 1
53 DKkonornyeckue HakTopsl 1
54 Abuotnueckue (axropsl. CBeT Kak ’3kojoruueckuil gpaxrop. Jlaboparopnas padora Nell 1
«BpIsiBIIeHNE TPUCITOCOOJIEHUH OPraHU3MOB K BIMSIHUIO CBETa»
55 AbGuotnueckue dakropsl. Temmneparypa Kak skonorudeckuii paxkrtop. Jlaboparopuasi 1
padora Nel2 «BrisiBnenue npucnoco6sieHui OpraHu3MOB K BIMSHUIO TEMIEPATYPHI»
56 AbGuotnueckue pakTopsl. BrnaxxHOCTh Kak skoioruueckuii hakrtop. JlabopaTropuasi padora 1
Ne 13 «AHatoMHuuYecKre 0COOCHHOCTH PACTEHUN U3 PA3HBIX MECT OOUTAHUS
57 Cpenapl 0OuTaHUs! OPraHU3MOB 1
58 bronorndeckne puTMbl 1
59 JKuznenusie popMbI OpraHU3MOB 1
60 buoTtnueckue pakropsl 1




3HavyeHHEe OMOTUYCCKUX B3aMMOJICHCTBHM JIJIsl CYIIECTBOBAHKS OPTaHU3MOB B Cpe/ie

61 1
obuTaHus
62 DKOJIOTMYECKHE XaPaKTEPUCTUKH MOMYIISIIIH 1
63 OcHoBHBIE TIOKa3aTeNN MOMYJISLNN: YUCIEHHOCTb, IUIOTHOCTb, BO3PACTHAS U MOJIOBasI 1
CTpYKTypa
64 OcHOBHBIE TTOKa3aTENN MOMYISIIUU: POKIAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTb, 1
MUTpAIUU
65 DKOJIOTHYECKasi CTPYKTYpa MOMYJISIIUN 1
66 JlnHaMuKa TOMYIISIUN U €€ PeryJIsius 1
67 Kpussbie pocra uncneHHoctu nomnynsuuu. KpuBble BEDKUBaHUS 1
68 3Konoquecxas{ Huma Buaa. Jlaboparopuas padora Nel4 «IIpucnocoOieHust ceMsH 1
pacTeHUil K pacceeHUIO»
69 Bun xak cuctema nomynsuui 1
70 3aKOHOMEPHOCTH MOBEJCHHS M MUTPALIUN )KHUBOTHBIX 1
71 Co00111eCTBO OPraHu3MOB — OHOIICHO3 1
72 DKOCHCTEMA KaK OTKpPbITasi CUCTEMA 1
73 KpyroBopoT BelecTB v MOTOK SHEPTUU B IKOCHCTEME 1
74 OCHOBHBIE TTOKA3aTENId SKOCUCTEMBI 1
75 DKOJIOTUYECKHE MUPAMUJIbI 1
76 V3MeHeHus coOO0IIeCTB — CYKIICCCHH 1
77 [TpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMbI MOPEH 1 OKEaHOB 1
78 [TpuponHbIe 3KOoCUCTEMBI. DKOCUCTEMBI TYHJP, JIECOB, CTENEN, MYCThIHb 1
79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
80 Ypb6oskocucremsl. Jlaboparopuasi padora Ne 15 «M3yuenue u onucanue ypoosxocuctemsn» | 1
81 3aKOHOMEPHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aUMOJICHCTBUM OPraHU3MOB B YKOCHCTEMAX 1
82 MexaHu3MBbl BO3/I€HCTBHS 3arps3HEHUI pa3HbIX TUIIOB HA CyOOpraHU3MEHHOM, 1
OpPraHu3MEHHOM, NMOMYJISIIIMOHHOM U YKOCHCTEMHOM YPOBHSIX
83 brocdepa — obmierutaneTapaast 000109Ka 3eMITH 1
84 VYuenune B. U. Bepnaackoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHoChepbl 1
86 KpyroBopotsl BeniecTB 1 OMOre0OXMMHYECKHE TUKIIBI 1
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH 1




88

YcroitunBocTh 6rochepsl

1
89 DKOJIOTMYEeCKHE KPU3UCHI M UX TPUUNHBI 1
90 BosneiicTBue yenoBeka Ha 6uochepy 1
91 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA PACTUTEIbHBIN U )KMBOTHBIM MUP 1
92 OxpaHa npupo bl 1
93 OCHOBHBIC TIPUHITHUITBI YCTOHYHMBOTO Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI 1
94 PanmroHansHOE PUPOIONIOIB30BAHNE U COXPAaHEHNE OMOJIOTHYECKOT0 pa3HOOOpa3us 3eMitu 1
95 O6006meHue 1mo Teme «MHUKPOIBOIIONUS U €€ PE3yIbTaThD» 1
96 O6o06meHue 1mo Teme «MaKpOodIBOIIONHUS U €€ Pe3yIbTaThD 1
97 O606menue mo Teme «IIpoucxoxaeHNe 1 pa3BUTHE KU3HA HA 3eMIICH 1
98 O606menue 1o Teme «IIpoucxoxaeHue YeroBeKka — aHTPOIIOTEHE3) 1
99 O600611eHne o TeMe «IKOJIOTHS — HayKa O B3aMMOOTHOIIEHUSIX OPTraHHU3MOBY 1
100 O6o006meHue mo Teme «OpraHu3Mbl U Cpesia OOUTAHHS 1
101 O0600611eHne 1o TeMe «IKOJIOTHUS BUJIOB U MOMYJISIHI 1
102 [TpomexyTounas atrectanus. IToroBoe TeCTHpOBaHUE. 1




Onucanue mamepuaibHO-mMexXHUYecKo20 obecneuenus
ITeyaTHble U3MAHUA:

1. VueOGnuk «buonorus 10 kmacc» (yrimyOneHHbI ypoBeHb)». Ilog penmakumeit A.B.
Tepemos, P.A. IlerpocoBa. Mockaa, «IIpocsemienue», 2022.
DIIeKTPOHHBIE Y4EOHBIC TOCOOHS:

1. http://www.metod-kopilka.ru Meroandeckas KOMHIKA YIUTEISI OHOIOTHH
2. http://pedsovet.su Ileparoruueckoe cooOIIECTBO
3. http://school-collection.edu.ru  Emunas kosutekiusi mudpOBBIX  00pa30BaTEIbHBIX

pecypcoB
TexHudeckoe odecricueHue:

1. KommnsroTep

2. MynbpTUMeana IPOSKTOP / UHTEPAKTHBHAS JOCKA.
3. Harnsaneie mocoOwusi.

4. JlabopaTopHoe 000pyAOBaHUE.


http://www.metod-kopilka.ru/
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