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HOACHUMTEJBHASA 3AIINCKA

[Ipu pa3paboTke TporpamMmbl MO OWOJOTHH TEOPETHYECKYIO0 OCHOBY IS
omnpe/ieNIeHUs] TOAXOA0B K (OPMHUPOBAHUIO COJCpP)KAHHUS Y4eOHOro IpeaMera
«buosiorusi» coctaBWIM: KoHUentyalbHble mnojoxeHus @OIOC COO o
B3aMMOOOYCIIOBJIGHHOCTH  LIeJiel, ColepiKaHus, pe3yJbTaToB oOy4deHUs u
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MTOJOXKEHUS 00 OOIIUX TENsIX U
MPUHITUTIAX, XapaKTePU3YIOIMUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpPETHETro
obmrero oOpa3oBanus B Poccuiickoit @Denepanu, a TakKe TOJOXKEHUS O
crienrdurke OUOIOTUM, €€ 3HAUYCHUH B MMO3HAHWUU KUBOW MIPUPOJIBI U 0OecrieyeHUN
CyIlIeCTBOBaHUSI yejoBeueckoro obiiecta. CoriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
oTipe/ie]ieHbl OCHOBHBIC (DYHKITUHU TIPOTPaMMBbI TT0 OUOJIOTHY U €€ CTPYKTYpa.

[Iporpamma 1o Owuosornn JaéT mMpeAcTaBieHHWE O LesIX, o0 oOiei
CTpaTeruu OOydYeHHUs, BOCIUTAHHS M Pa3BUTUS OOYYaIOIIUXCS CpeICcTBaMU
yaebHoro mnpenMera «buomnorusi», omnpenenser o0s3aTelbHOE TMPEAMETHOE
colepXkaHue, ero CTPYKTypy, paclpeielieHne TI0 pa3feliaM ¢ TeMaMm,
pPEKOMEHIyeMyI0 TOCJIeIOBaTeIbHOCTh M3YUeHHUsT Y4eOHOro Marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIPEJAMETHBIX CBS3eH, JIOTUKH 0O0pa3oBaTEIbLHOIO
npoI1iecca, BO3pacTHBIX 0COOCHHOCTEH 00yJarommuxcs.

B nmporpamme 1o OuojorMM Tak)Ke YYWUTHIBaIOTCS TpeOoBaHUS K
IUTAHUPYEMBIM JTMYHOCTHBIM, METAlpeIMeTHBIM W TMPEAMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAaHWHM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIIBHON
NeATeIbHOCTH/YUeOHBIX JIEeUCTBUN OOYYaroOIUXCS IO OCBOCHMIO COJIePYKaAHMUSI
OMOJIOrHYEeCKOro o0pa3oBaHusI.

B nporpamme no 6uonoruu (10—11 xmaccel, 6a30BbIii ypOBEeHb) peaan30BaH
MPUHITUIT TPEEeMCTBEHHOCTH B WM3yYeHHWHM OuoJjiorud, Onarojmapss dyeMy B Hel
MpOCMATpUBaeTCs] HAMpaBICHHOCTh Ha pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMupoBaHUEM €CTEeCTBEHHO-HAYYHOTO MHUPOBO33pEHUS, LIEHHOCTHBIX
OpHEHTAIIUN JTUYHOCTH, SKOJOTMYECKOT0 MBIIIUICHUS, TIPEACTaBICHUNH O 3J0POBOM
oOpase XM3HU W OEPEeXHBIM OTHOIIEHWEM K OKpYXKalolel MPUPOHON cpene.
[TosTOoMy Hapsimy ¢ M3ydeHHEeM OOIIeOHMOIOTHIeCKUX TEOPUi, a TakKe 3HAHWU O
CTPOCHUH >KUBBIX CUCTEM Pa3HOTO paHTa U CYITHOCTH OCHOBHBIX ITPOTEKAOIINX B
HUX TIPOLIECCOB B MPOTrpaMMe Mo OHOJIOTHUH YJIeJICHO BHUMaHHUE HCIOJIb30BaHUIO
MOJTYYSHHBIX 3HAHUM B TTOBCEIHEBHOM JXM3HU ISl PEIIeHUs MTPUKIIAIHBIX 3a7a4, B
TOM 4YHCJe: TPO(HUIAKTHUKNA HACIEJCTBEHHBIX 3a0O0JIeBaHWM dYelloBeKa, MEINKO-
F€HETUYECKOTO KOHCYJIbTHPOBaHHSI, 000CHOBaHMS SKOJIOTHYECKHU
1eaecooOpa3HOro TOBENCHHUS B OKpYXalollled NpHpOIHON cpeje, aHaiIM3a
BIIMSIHUSL XO3SUCTBEHHON ESTEILHOCTU YeJOBEKa Ha COCTOSHHE MPUPOIHBIX U
HCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHNEe BHUMAaHMUSI K MPUKIIATHOW HATIPABICHHOCTH



ydeOHoro mpenMera «bronorus» MpoAWKTOBaHO HEOOXOIUMOCTBIO OOecredeHHs
YCIIOBUH 7Sl pelIeHrs] OHOM W3 aKTyalbHBIX 3a/1ad HIKOJIBHOTO OMOJIOTMYECKOTO
oOpa3oBaHMs, KoTopas mpennosaraer (OpMHpOBaHHE y  OOyYaroumxcs
CIOCOOHOCTH aJanTHPOBAaThCS K W3MEHEHHUSM JIWHAMUYHO pa3BUBAIOLIETOCS
COBPEMEHHOTO MUpaA.

buornoruss Ha ypoBHe cpenHero oOIIero oOpa3oBaHHs 3aHMMAaeT BaXKHOE
Mecto. OHa obecreunBaeT (OPMUPOBaHHE y OOYyYaIOLIUXCS TMPEACTaBIEHUN O
Hay4YHOU KapTHHE MHpa, pacliupseT W o000INaeT 3HaHUS O KUBOW mIpupone, eé
OTJIMYUTENFHBIX TPU3HAKAaX — YPOBHEBOW OpraHM3alliid W SBOJIOLUH, CO3MAET
ycIOBHS ~ AJIs:  TIO3HAHUS  3aKOHOB  JKMBOW  TpUpOAbl, (HopMHUpOBaHUS
(GYHKIIMOHATBHOW TPaMOTHOCTH, HABBIKOB 3J0pPOBOrO0 M Oe3omacHoro oOpasa
KU3HHU, SKOJOTHUYECKOT0 MBILIUICHHUS, [ICHHOCTHOTO OTHOIIEHUS K JKUBOUM MPHUPOE
Y YEJIOBEKY.

Bonbiioe 3HaueHne 6UONIOTHSI UMeeT TaKXkKe JUIsl pelIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOIIMX  3a7ay  CpegHero  obuero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuatomuxcs. M3yuenne 6uonoruu obecrednBaeT yCIoBHs i (OPMUPOBAHUS
MHTEIJICKTyallbHBIX, KOMMYHHKAIIMOHHBIX W HWH(OPMAalMOHHBIX HAaBBIKOB,
3CTETUYECKON KYJIbTYpbl, CIOCOOCTBYeT HMHTErpali OMOJOTMYEeCKHX 3HAHWH C
NpeCTaBIeHUSIMU U3 IPYTUX y4eOHBIX MPEIMETOB, B YaCTHOCTH, GU3NKU, XUMHUH
u reorpaduu. Ha3BaHHBIE TONOXEHHUS O MpelHa3HauYeHUH y4eOHOTo mpeameTra
«buonorus» cocTaBWIM OCHOBY [UIsl OIpeneieHHs TMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COAep)KaHus, IPeICTaBIeHHOr0 B IporpaMme IO
OHOJI0TUH.

Ot6op conmepxanusi yueOHoro mpeamera «buonorus» Ha 6a30BOM ypoOBHE
OCYIIECTBIEH C MO3UIUN KYyJIbTypOCOOOpPa3HOro MOAXO/Aa, B COOTBETCTBHH C
KOTOPBIM OOy4Yaroluecs: MOJKHBl OCBOMTH 3HAHWS W YMEHUS, 3HaYUMBIE IS
dopmupoBaHus 0OLIe KyJIbTYypbl, ONpEIeNsIoNle aaeKBaTHOe MOBEIeHHE
YyeloBeKa B OKpY’Kalollledl MpUpOJHOU cpezne, BOCTpeOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U TIpaKTHUecKod nestenbHOCTH. Ocoboe MecTo B 3TOH cucTeMe 3HaHHMA
3aHUMAIOT 3JIEMEHTHI COJepIKaHMs, KOTOPbIE CIy>KaT OCHOBOM sl (HOPMUPOBAHHUS
MIPEJCTABIEHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE Mupa WU
[IEHHOCTHBIX ~ OpPHEHTAlUsX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TIyMaHHU3aIlH
O6uosoruueckoro o0pa3oBaHusl.

CTpykTypupoBaHue coJepKaHus ydeOHOro marepuana B Mporpamme IO
OMOJIOTUM OCYIIECTBIEHO C YYETOM MPHOPUTETHOTO 3HA4YEHWS 3HAaHUUA 00
OTJIMYUTENEHBIX OCOOCHHOCTSIX KUBOW MPHUPOJIBI, O €€ YPOBHEBOM OpraHM3alvu U
9BOJIIOLIUH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro npeamera «buonorusy
BBIJIJICHBI CIIEYIOLIe collepKaTelbHble TuHUK: «bronorus kak Hayka. MeTosl
Hay4yHOro mMo3HaHUs», «KieTka xak Ouonormueckas cuctema», «OpraHusM Kak



Oouonornueckas cucreMa», «CrucreMa M MHOrooOpasue OpPraHUYecKOro Mupay,
«DBOIOLNS )KUBOU MPUPOAB», « IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTI.

Llens wm3ydenus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE —
oBJaJileHue  OOy4arolMMHUCS  3HAHUSAMHU O  CTPYKTYPHO-(YHKIMOHAJIbHON
OpraHM3alMi JKMBBIX CHCTEM pa3HOr0 paHra U MpHOOpeTeHue yMeHM
UCIIONBb30BaTh ATH 3HAHUS AJIS TPaMOTHBIX NEHCTBUH B OTHOIIEHHH OOBEKTOB
KUBOU MPUPOABI U PELICHHsI PA3TUYHbBIX KU3HEHHBIX MPOOIIeM.

JlocTixkeHue 1enu usydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
ypOBHe o0ecrieunBaeTcs pellieHueM ClIeyoIUX 3a1au:

OCBOEHHE OOYyYaroIIMMUCS CUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOpusX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TMIIOTe3axX, NpaBUIaX, CIyXKallkuX OCHOBOM
s (OpMHUPOBAHUS TMPEACTABICHUI O €CTeCTBEeHHO-HAYYHOW KapTWHE MHUpa, O
METOJlaX Hay4YHOI'o MO3HaHMsI, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX YKUBBIX
CUCTEM Pa3HOI0 ypOBHS OpraHMW3aliH, BBIAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
UCCIIeIOBaHMIX B OMOJIOTHY;

dopMupoBaHre y OOyYalOIIMXCSl TO3HABATEIbHBIX, MHTEJUIEKTYaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JaHHBIX O IMyTSX Pa3BUTHUS B
OMOJIOTUM Hay4YHbBIX B3IJISZOB, WO M MOAXOJIOB K HM3YyUEHHUIO KHUBBIX CUCTEM
Pa3HOT0 YPOBHSI OpraHu3alny;

CTaHOBJIEHHWE Yy oO0ydwarommxcs oOmeld KyJnbTyphl, (YyHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBSICHATH U OLEHUBATH SIBICHUS OKPY KAIOIIEeTo
MUpa KUBOM MNpHUpPOAbI HAa OCHOBAaHWM 3HAHUU M OMNbITA, IOJYYEHHBIX IpU
U3y4eHUU OMOJIOTHH;

¢opMupoBaHUe y OOydYalOIIMXCS YMEHMH WIIIOCTPUpPOBaTh 3HAYeHHE
OMOJOTHYeCKNX 3HAHUN B MPAKTUUYECKOW MAESTeTbHOCTH YeJOBeKa, Pa3BUTUU
COBpPEMEHHBIX MEANIIMHCKIX TEXHOJIIOTUN U arpoOONOTEXHOIOTHH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUSI 4YEJIOBEKOM IKHBOMU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K Hel, COOIOACHNS STUYECKIX
HOPM TIpY MIPOBEICHUH OMOJIIOTUYECKUX UCCIIeTI0BaHUMH;

OCO3HaHWE IIEHHOCTH OWOJOTMYeCKHX 3HAHWUW MAJis TOBBIIIEHUS YPOBHS
HKOJIOTHYECKOH KyJIbTYpPHI, U (GOPMHUPOBAHUS HAYTHOTO MUPOBO33PEHUS;

IpUMEHEHUe TPUOOPETEHHBIX 3HAHUN U YMEHUI B MOBCEIHEBHOM XKU3HU IS
OLIEHKH TOCJIeICTBUN CBOEH JesITeIbHOCTH 110 OTHOLICHHUIO K OKpYKarolllel cpene,
COOCTBEHHOMY 3[I0pOBBIO, O0OCHOBaHME W CcOONIOAeHHEe Mep NpPOGUIAKTUKA
3a00JIeBaHU.

B cucreme cpennero obuiero oOpa3zoBaHusi «buosnorus», usydaemas Ha
06a30BOM YpOBHE, SBISETCS 00s3aTeIbHbIM YUYEOHBIM NPEIMETOM, BXOISIIUM B
cocTaB IpeIMeTHOM obsacTu «EcTecTBeHHO-HAYUHbIE TIPEIMETHI».



Jliist m3ydenust OnoJoruu Ha 6a30BOM ypOBHE CpefiHero o01ero oopa3oBaHus
otBoauTCcs 68 "acoB: B 10 kiacce — 34 gaca (1 yac B Hegeno), B 11 kimacce — 34
yaca (1 gac B Hefiento).



COAEPXAHME OBYUYEHUASA
10 KITACC

Tema 1. buosorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU ¢ OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTeCTBeHHbIMH HaykaMmu, (uiiocoduelt, STUKON, SCTETUKONW U TIPABOM.
Pons Ouonoruu B (QOpMUPOBAaHUU COBPEMEHHOW Hay4dHOW KapTUHBI MUpa.
Cucrema OMOJIOTrMYECKUX HaYK.

Merto/bl TO3HAHUS )KUBOM NPUPOAbI (HaOMI0AeHUE, SKCIIEPUMEHT, ONKUCaHue,
u3MepeHue, KilaccuuKalus, MOJAeIUpOBaHUe, CTaTUCTHYecKas o0padoTka
JTAHHBIX ).

JdemMoHcTpanuu:

IToptpetst: Y. Hapsun, I'. Mengens, H. K. Konbios, /[x. Yorcon u ®. Kpuk.

Tabnuupel 1 cxembl: «MeTo1bl TO3HAHUS KUBOU MPUPOIBIY.

JlaGopaTopHble U NpaKkTHYeCKHe PadOThI:

[Tpaktuueckass pabora No 1. «lcronb3oBaHue pa3IUYHBIX METOJOB TMpU
U3YYeHUHN OUOJIOTUUYECKUX O0BEKTOBY.

Tema 2. )KuBble CHCTEMbI H HX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KakK MpeaAMeT u3ydeHus: ouonoruu. Orinyune
’KUBBIX CUCTEM OT HEOPIraHUYECKOW MPUPOJIBI.

CaoiicTBa 6MocucTeM U UX pa3HOOOpas3ue. YpOBHU OpraHu3aluyd OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAaHEBbIM, OPraHU3MEHHbBIM, MOIYJALMUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIeHOTUYECK A ), OMoCc(epHBIH.

JdeMoHcTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE TIPU3HAKK XKU3HWY», «YPOBHU OpraHHU3alluu
YKUBOM MIPUPOIBI».

O6opynosanue: mozens mosekynsl JJHK.

Tema 3. XumMHn4yeckHuii COCTaB H CTPOCHHE KJIETKH.

XHWMUYECKUI COCTaB KIETKA. XUMHUYECKUE DIIEMEHTbI: MaKpO3JIEMEHTHI,
MUKpO3JIeMeHThl. Boa 1 MuHepaibHble BelllecTBa.

OyHKUAM BOJAbl W MHUHEPAIbHBIX BelIeCTB B KieTke. llognepxkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u crpoeHue 0enkoB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJKOB.
HeszameHuMble 1 3aMEeHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOH MOJIeKyJbl (TepBUYHAs, BTOPUYHAs, TpeTHUUHAs W
YeTBepTUYHAsl CTPYKTypa). XHUMHUYecKue cBoicTBa OenkoB. buonormueckue
byHKIIUN OETTKOB.



®epmeHTsl — Owosnormyeckne Karamusatopel. CTpoeHune QepmeHTa:
aKTHBHBIA TIeHTp, cyOcTpaTHas crenududHocTh. KodepmeHnTsl. ButamuHbL
Otnuuust GepMEHTOB OT HEOPTAHUUYECKUX KaTaIN3aTOPOB.

VYraeBoasl: MoHocaxapuabl  (TJIIOKO3a, pubo3a ©W  Je30KCHpH003a),
aucaxapuibl  (caxaposa, JIaKTo3a) U ToJuMcaxapuibl  (Kpaxmal, TJIUKOreH,
1eJuTos03a). buonornueckue GyHKIUU YTIIEBOIOB.

Jlumuael:  Tpuraunepuabl, QocoTUNUAR, CTepOouAbl. | mapoPUIHLHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaos. CpaBHeHHe
yTJI€BOJOB, OEJIKOB U JIMIMUI0B KaK UCTOYHUKOB YHEPTHUH.

HyxkneunoBeie kuciotel: JIHK wu PHK. Hykneotuasr — MoHOMepbI
HykienHOBbIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkmun PHK.
Bunet PHK. AT®: ctpoenue u pyHKIHH.

[utonorus — Hayka o kieTke. KineTouHnas Teopusi — mpumep B3auMOJEHCTBUS
ujeil 1 PaKkToB B HAYYHOM MMO3HAHUK. MeTobl U3yUeHUs KIETKH.

Knerka kak uenoctHas >xuBas cucrtema. OOume MNpU3HAKU KIETOK:
3aMKHyTasi HapyxHass MeMOpana, Monekyybl JIHK kak reHermyeckuii ammapar,
cucTeMa cuHTe3a Oeka.

Tunel kJeTok: syKapuoTHueckass W mnpokapuoruyeckas. OcoOeHHOCTH
CTpOeHHUs TNpokKapuoTuueckoir kietku. Kierounas crtenka Oakrepuit. CTpoeHue
syKapuoThueckol kieTkd. OCHOBHbIE OTIHWYUSI PACTUTENHbHOW, >KUBOTHOU W
IpUOHON KJIETKHU.

IToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢bynkuuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa 1 pyHKUMHU. [{uTonnasma u eé
opranouabl. OnHomeMOpaHHble opraHouabl kjeTku: OJIIC, ammapar I'onbmxu,
au3zocoMbl. [lomyaBTOHOMHBIE OpPraHOWUIbl KIJIETKW: MUTOXOHJIPUH, ILJIACTUJIBI.
[Ipoucxoxknenne MUTOXOHApUNM u mactua. Buasl mnactun. HememOpaHHBIE
OpraHOWJbl KIETKH: PUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKU. QYHKIIMU OPraHOMI0B KJIETKU. BKitoueHus.

Anpo — perynatopHslid neHTp kieTkd. CTpoeHue siapa: sigepHas 00oJouKa,
KapHoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KJIIETKE.

JdemoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. IllneitaeH, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammer:  «PacnpefieieHne XUMUYECKUMX 3JEMEHTOB B  HEXHBOM
npupone», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B )KUBOUW MPUPOLEY.

Tabnuubl n cxembl: «lleproguyeckas TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MoJieKyJibl BoAbl», «bruocunres 6enka», «CTpoeHne MOJIEKYJIbI OelKay,
«Ctpoenne ¢epmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenne Monexyssl



AT®», «CtpoeHne 3yKapuoTHUECKOW KieTKu», «CTpoeHue XKUBOTHOM KIETKWY,
«CTpoeHre pacTUTENbHOU KIEeTKW», «CTpoeHHe MNPOKAPUOTHYECKON KIETKNY,
«CtpoeHue snpa KIeTKn», « Y raeBoJb, «JIunuasn.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, O0OpyAOBaHHWe [JIsi TMPOBEISHUS
HaOIOCHUH, W3MEpeHHU, SKCIEepUMEHTOB, MUKpOIpenaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEepUATBHBIX KIIETOK.

JlaGopaTopHble H NpaKkTHYeCKHe PadOThI:

JlaGopatopHass pabora Ne 1. «M3yueHue KaTaquTUUECKOH aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMujIa3bl WU KaTalla3bl)y.

JlaGopatopHasi pabora No 2. «M3ydeHue CTpoeHHsS KJIETOK pacTeHUH,
KUBOTHBIX W OakTepuil MoJi MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpernapaTax U ux
OTUCaHUe.

Tema 4. ’KuzHeaessTeJILHOCTH KJIETKH.

OG6MeH BelecTB, WK MeTaboau3M. AccuMmISIus (TIacCTUYECKUi 0OMeH) |
TUCCUMWISIUS (3HEpreTudeckuidi oOMeH) — JIBeé CTOPOHBI €JAMHOTO Mpoliecca
MeTabonm3ma. Poilb 3aKOHOB COXpaHEHWsI BEIIeCTB W SHEPIWH B TOHUMaHHUH
MeTaboau3Ma.

Tunel oOMeHa BellecTB: aBTOTPOGHBIN U rereporpodHsblil. Ponb depmenTon
B 0OMeHe BelIeCTB U MPeBpaIleHUU YIHEPTUHU B KIIETKE.

@®orocunte3. CpetoBass M TeMHOBass a3bl (QoTocwHTe3a. Peakmun
dotocunTe3a. DPPekTuBHOCTh PoTOCHHTE3a. 3HaUeHNe (DOTOCHHTE3a IS KU3HU
Ha 3emsie. BiusiHue ycioBuii cpenbl Ha (OTOCHMHTE3 U CMOCOOBI MOBBIIIEHUS €ro
MPOJYKTUBHOCTU Y KYJIBTYPHBIX PACTEHHIA.

XeMocHHTe3. XeMOCUHTE3UpYole 0akTepruu. 3JHaueHUue XeMOCUHTe3a s
KU3HU Ha 3emie.

DHepreTuueckuid oOMeH B kieTke. PaciiernsieHue BelIecTB, BblIEJICHHE U
aKKyMyJUpOBaHUE DJHEPruM B KJETKe. OTambl SHEPreTHYeckoro obOMeHa.
['muxonu3. bpoxxenune u ero Buuabl. KucimopomgHoe OKHCIEHHE, WK KJIETOYHOE
JIbIXaHUE. OxkucnutenbHOe dbochopunupoBanme. D heKTHBHOCTH
SHEPreTUYecKoro oOMeHa.

Peakiun wmarpuuHoro cwHTe3a. [ eHermueckas wuHbopmarums u JIHK.
Peanuzanusi reHetnyeckod HHpopManuu B KJeTKe. ['eHeTHYeCKHil KOJ W ero
cBoiictBa. Tpanckpumnuus — matpuunbliii cunte3 PHK. Tpancnsius — GuocunTes
Oenka. Dtanbl TpaHchsuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
O6uocuHTe3e Oernka.

Hexknerounsle hopMmbl xu3Hu — BUpYchl. MicTopust otkpbeiTus Bupycos (. .
WBanoBckuii). OcoOEHHOCTH CTPOGHUS W JKU3HEHHOro IMKJIa BHUPYCOB.
bakrepnodaru. bonesHu pacTteHuid, >XKMBOTHBIX M YeJIOBEKa, BbI3bIBAEMbIC
BUpycamu. Bupyc mmmynoxeduuura yenoseka (BY) — Bo3dyautens CIT/a.



OOpatHast ~ TpaHCKpWImsi, peBepTaza ®  wuHTerpaza. lIpodwumakrrka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHMIA.

JdemoHcTpanuu:

IToptpetsi: H. K. Konsuos, 1. Y. MBanosckuii, K. A. Tumupsses.

Tabnuupl u cxembl: «Tunel nutaHus», «Meradonuzm», «MUTOXOHAPUS,
«OHepreTrueckuii oOMen», «Xioporacty, «®otocuuTe3», «Ctpoenne JIHK»,
«CTtpoenne u QyHKIIMOHUPOBaHHE reHay, «CuHTe3 Oenkay, «I eHeTHYecKuii Koy,
«Bupyco», «bakrepuodarm», «Ctpoenue u xu3HeHHbIH 1K1 Bupyca CIIM/la,
6aktepuodaray, «Permukanus JJHK».

ObopynoBanue: moaenu-antuinkauuu «Yasoenue JJHK u Tpanckpunuusy,
«buocunTes 6enkay, «CTpoeHue KIeTKN», MoJienb cTpykTypsl JIHK.

Tema 5. PasMHOKeHHe 1 HHAHMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounsld 1uKI, WM KU3HEHHbIM LUK kieTku. MHTepdaza u mMurtos.
[Ipoueccrl, mpoTekarolre B uHTepdaze. Pernmkauus — peakuus MaTpUUHOIO
cunteda JIHK. Ctpoenme xpomocomM. XpOMOCOMHBI HabOp — KapUOTHIL
JIMTuTonHBIA W TAIUIOWIHBIM ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHJIBI.
[lutonoruyeckue OCHOBbI Pa3MHOXEHUS U  HWHJUBUAYaJIbHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue kinetkn — mMuto3. Cragun mutosza. Ilpoueccsl, npoucxonsiiye Ha
pPa3HbIX CTAIUIX MUTO3a. bronoruueckuit CMbICI MUTO3A.

[Iporpammupyemasi rubesb KJIeTKH — aronTo3.

®opMbI pa3MHOKEHHUs] OpraHu3MOB: Oecrosioe U nojoBoe. Buabl 6ecrionoro
pa3MHOXKEHHUS: [IeJIeHHWe HaaBOe, II0YKOBaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BereTaTUBHOEe pa3MHOXeHue. MckyccTBeHHOe KIIOHMpPOBaHUE
OpPraHU3MOB, €ro 3HaUeHHE JIJISl CEJIeKLMU.

[TonoBoe pa3MHOXEHUE, €ro OTINYMS OT OECIOJIOrO.

Meiio3. Cragun meriosa. IIpoueccel, nmpoucxonasiie Ha CTaausX Meiosa.
IToBenenue xpomocom B Meio3e. Kpoccunroep. buonornueckuid cmbiCi H
3HaYeHUe Meno3a.

['ametorenes — mporiecc 0Opa3oBaHMs TOJOBBIX KIETOK Y JKUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKH U siMUHUKU. OOpazoBaHuEe W pa3BUTHE MOJOBBIX
KJIETOK — TameT (crepMaro3ouj], SHIEeKIeTKa) — CHepMaToreHe3 M OBOIeHE3.
OcobeHHOCTH CTpOeHUusl SHUIEeKIeTOK W crnepMaro3ouaoB. OIuiog0TBOpeHuUe.
ITapTenorenes.

NunuBunyanpHOe pa3BuTHE (OHTOreHEe3). OMOpHOHAIBHOE pPa3BUTHE
(amOpuorenes). Drtanbl SMOPUOHAIBHOTO Pa3BUTHS Y TO3BOHOUYHBIX KHUBOTHBIX:
npobnenue, ractpyisiusi, opraHorere3. IloctamOpuoHansbHOE pazBuTHe. THUIIBI
MOCTAIMOPUOHANIBHOTO Pa3BUTHS: TpsiMoe, HempsiMoe (JU4YMHOYHOe). BnusHue



Cpelnbl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
ypOJICTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 LIBETKOBOI'O pPACTEHHUS: CTPOEHUE
CEMEHHM, CTaANuN Pa3BUTHSI.

JdemoHcTpanuu:

Tabmuubl u cxeMmbl: «®DOpMBI pa3sMHOXKEHHsSI OpPraHU3MOBY», «JIBoWHOe
OIUIOJIOTBOPEHHE Y I[BETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Knetounslii muki», «Pemnmukauus JIHK», «Mwutos»,
«Meiio3», «IIpsmoe u Hemnpsimoe pa3BuThe», «['aMeToreHe3 y MIEKONUTAIOIINX U
yesoBekay, «OCHOBHbBIE CTaIMM OHTOTEHE3a.

OGopynosanue: MUKPOCKOII, MUKpoOTpenapaThbl «CnepmaTo30ou bl
MJIEKOIUTAIOLIEro», «SilekeTka MieKkonuTatomero», «KapuoknHes B KieTkax
KOpellKa JIyKa», MarHuTHas MoJelb-alIUINKauus «JleJeHrue KIeTKW», MOJelb
JIHK, moznens MeTada3HOil XpOMOCOMBI.

JlaGopaTopHble H NpaKkTHYeCKHe PadOThI:

JlaGopatopuast pabora Ne 3. «HaOmiomeHne MuTO3a B KIIETKaX KOHYHKA
KOpeLIKa JIyKa Ha FTOTOBBIX MUKpOITpenapaTax».

JlaGopatopHasi pabota Ne 4. «M3yueHue cTpoeHHs] TMOJOBBIX KIETOK Ha
rOTOBBIX MUKpOIMpenapaTax».

Tema 6. HaciiencTBeHHOCTh H H3MEHYHBOCTh OPraHHU3MOB.

IIpenmet u 3amaun reHeTuku. Mictopust pa3BuTusi reHeTHUKU. Posib uTosoruu
¥ 3MOpHOJIOTUU B CTAaHOBJIIGHHM TeHeTUKH. Bkiaa poccuilckux M 3apyOeiHBIX
YUY€HBIX B pa3BUTHE TEHETUKU. MeToapl TreHeTUKH (TruOpUI0IOTHYeCcKUid,
[UTOTEHETUYECKUH, MOJEKyIsipHO-TeHeTuYeckuil). (OCHOBHbIE TIe€HEeTHYeCKue
noHsATus. ['eHeTHUecKas CUMBOJIMKA, UCTIONIb3yeMasi B cXeMaxX CKpelMBaHUil.

3aKOHOMEpPHOCTH Haclie10BaHusl MPU3HAKOB, YCTaHOBIIeHHbIe ['. MeHnzaenem.
MonorubpuaHoe cKpellMBaHHe. 3akOH eAMHOO0Opa3usi TUOPUIIOB TEPBOIO
nokoneHus. [IpaBuno gomMuHUpOBaHMS. 3aKOH pacllelUieHWs] TPU3HAKOB.
I'mnore3a ynctoTsl rameT. IloaHOE U HEMOTHOE JOMUHUPOBAHHUE.

JlurnbpunHoe  ckpeliMBaHWe. 3aKOH  HE3aBUCHUMOTO  HacleJOBaHUs
npu3HakoB.  lluTroreHeTnueckue  OCHOBBI ~ JUTUOPUIIHOTO  CKPEHIMBAHUS.
AHanuzupymollee ckpeuupanue. Mcnonp30BaHne aHATU3UPYIOLIETO CKPeIMBaHUs
JUJIsL OTIpeieNIeHHs] TeHOTUIAa OCOOU.

CuenienHoe HacieioBaHue Tmpu3zHakoB. PabGora T. Moprana 1o
CLETUICHHOMY HaclleJOBaHMIO reHoB. HapyllieHue clemyieHus: TeHOB B pe3yJsbTare
KpOCCHUHIOBepa.

XpoMocOMHasl TeOpUsl HACIIEICTBEHHOCTH. | eHeTuUecKre KapThl.



I'enetuka mona. XpoMOCOMHOE oOIlpejiesieHre mnoja. AyTOCOMbI U TOJIOBbIE
XpoMocoMbl. ['oMorametrHele W rereporaMmeTHble opraHu3Mbl. HacnegoBanue
MPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BUbl N3MEHUNBOCTH: HEHACIIEICTBEHHAS! U HACIIEICTBEHHAS.
Ponb  cpenpl B HEHACHEACTBEHHONW  M3MEHUMBOCTU.  XapaKTepUCTUKA
MOIUGUKAIIMOHHON W3MEHYMBOCTH. BapuarimoHHBINA psl 1 BapraIliOHHAS] KpUBasl.
Hopma peakuuu mpusHaka. KojMdecTBeHHbIE M KA4€CTBEHHbIE MPU3HAKU U UX
HOopMa peakuuu. CBocTBa MOAUPUKALIMOHHON N3MEHYHNBOCTH.

HacnencTBeHnHas, WM TeHOTUIMYECKasl, M3MEHYMBOCTh. KomOMHaTHBHas
M3MEHUYMBOCTh. Meio3 W TMOJOBOW mpolecc — OCHOBAa KOMOWHATHBHOM
W3MeHUYMBOCTA. MyTarimoHHasi U3MeHINBOCTh. Kimaccudukarus MyTamnuii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIe. YacToTa U MPUINHBI MyTanuii. MyTareHHbIe (haKTOpPHI.
3aKOH rOMOJIOTMYECKHX PSAJIOB B HacyeacTBeHHOM n3meHunBoctu H. . BaBunosa.

BHesnepHas Hacae1CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uenoBeka. Kapuortun uenoBeka. OCHOBHBIE METOJIbl T€HETHUKHU
YyeJloBeKa: TeHeaJOrnuecKnii, OJIM3HEIOBRIN, IINTONeHETHUSCKHUI, OMOXMMHYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHA. CoBpemeHHOE OnpeeseHNe TE€HOTHUIA:
ITIOJIHOTEHOMHOE CE€KBEHUPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YMKCIJIE C MOMOILIBIO
[TL[P-ananu3a. HacnencrBenHsle 3abojieBaHUsS YeOBeKa: TEHHbIE OOJIe3HH,
OOJIe3HW C HACIEACTBEHHOM MPeapaciioioXEeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
ComaTtnyeckre W TreHepaTuBHble MyTauuu. CTBOJIOBble KIeTKU. [IpUHIMIEBI
3I0pOBOTO 00pa3a KU3HU, AUATHOCTUKU, MPOMUIAKTUKHU U JICUSHUS] TeHETUUYEeCKUX
Oone3Heil. MeanKo-reHeTUYecKoe KOHCYJIbTUpOBaHWE. 3HAUeHHEe MEeTUIIMHCKON
reHEeTHKH B MPeJOTBPALEHUH U JICUEHUU TeHeTHUeCKUX 3a00IeBaHni YeloBeKa.

JdemoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuupt u  cxembl: «MoHOTMOpPUAHOE  CKpelllMBaHME UM €ro
ATOTEeHETUYECKass OCHOBa», «3aKOH paclllelUIeHUus] U ero LUTOreHeTHudecKas
OCHOBa», «3aKOH  YHCTOThl  TrameT», «JlurubpupHoe  cKpelMBaHUE,
«lluTomornueckrie  OCHOBBI  JUTHOPUIHOTO  CKpeIMBaHUs»,  «Meio3y,
«B3anumozencTBre aJUIeNIbHBIX TEHOB», «l'eHeThdeckue KapThl pacTEeHUH,
KUBOTHBIX U 4elloBeKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HacieqOBaHUS,
CLUeIuieHHOro ¢ mnonom», «Kapuotumel denoBeka W KUBOTHBIX», «Buabl
U3MEHUYHMBOCTH», «MoauduKanroHHas W3MEeHYMBOCTH», «HacmemoBanue pesyc-
dakTopay, «I'eHeTuka rpynn KpoBu», « MyTallMOHHAsS U3MEHYUBOCTh.

ObopynoBanue: Mojenu-anmiIukaiun «MOHOTHOpUIHOEe CKpellMBaHUe),
«Henonnoe pomuHupoBaHue», «JluruOpuaHoe ckpemuBanue», «llepekpécr



XpPOMOCOM», MHKPOCKOII M MHKpomnpemnapaT «Jlpo3zodpuna» (Hopma, MyTauuu
(GOpMBI KpBUTBEB U OKpAcKH Tema), repbapuit «I opox moceBHOMY.

JlaGopaTopHble H NpaKTHYEeCKHe PadOThI:

JlaGopatopHnasi padota No 5. «/3yueHue pe3ynbTaToB MOHOTUOPUAHOIO M
JUTHOPUHOTO CKpeIUBaHUs y IPO30(QUIIbl Ha TOTOBBIX MUKpOIpenaparaxy.

JlabopatopHast pabota Ne 6. «M3zyueHne MoaupUKAIMOHHONH N3MEHUYHNBOCTH,
IOCTPOEHUE BAPUALIMOHHOTO Psiia U BApUALMOHHOW KPUBOMY.

JlaGopatopHasi pabota No 7. «AHanu3 MyTauuid y Opo30Quibl HA TOTOBBIX
MUKpoOIpenaparax».

[Ipaktuueckass pabora Ne 2. «CocraBieHue M aHalIU3 POAOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesieknusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuusi Kak Hayka MU Mpouecc. 3apoKJIeHHe CEeNeKUUH U TOMECTUKALUS.
VYuenne H. WM. BaBunmoBa o TIieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJbTYpPHBIX pacTeHUuU. L[eHTphl MPOUCXOXKIEHUS] TOMAIIHUX >XKUBOTHBIX. CopT,
IIOpOJ1a, IITaMM.

CoBpeMeHHbIe METOJIbI celleKIi. MacCcoBbIi ¥ WHIWBHUIYaIbHBIA OTOOPHI B
CeJIeKIIMM pacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. BIM3KopoACTBEHHOE
ckpeuBanue — HUHOpuauHT. Ywucras nuHug. CkpellvBaHUE YHCTHIX JIMHUM.
['eteposuc, ninn rubpuanHas cuia. HepoacTBeHHOe CKpelllMBaHWe — ayTOPHAWHT.
Ornanénnas rubpuamzaumss u  e€ ycrnexu. VcKyccTBeHHBIM MyTareHes u
MOJyYeHHE TNOJNUIUIOUJIOB. JlOCTHXKEHMs CeNeKUUMU pacTeHUl, MXWUBOTHBIX U
MHUKPOOPraHU3MOB.

buoTtexHosmoruss Kak oTpacib NPOM3BOJACTBA. ['eHHas WH)KeHepus. Tarlbl
co3ganusi pexomOuHaHTHOM JIHK u TpaHcrenneix opranusmoB. Kiertounas
nHxeHepusd. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHHUIA.
KinoHnpoBaHnue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

JKOJIOTUYECKHE U DTUYECKHE poOJIeMBl. I'MO -  reHeTH4YecKHu
MOIUGUITUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpauuu:

IToptpetsr: H. M. Basunos, 1. B. Muuypun, I'. /I. Kaprneuenko, M. O.
HBanHoB.

Tabnuubl u cxembl: Kapta «LIeHTpbl NPOUCXOXIAEHUS M MHOTrooOpas3us
KYyJbTYpHBIX pacTteHuit», «l[lopoasl mnoMamHux KUBOTHBIX», «CopTa KyJIbTypHBIX
pacteHui», «Otnanéanas rudpunmnzaus», «Paboter akanemuka M. @. MiBanosay,
«Ilonmunnonnus», «OO0BeKTHl OuoTexHonorum», «KietouHnele KyJabTypbl U
KJIOHHpOBaHHe», «KOHCTpyrnpoBaHHe U EPEHOC T'€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsSKU TUIOJI0B M KOPHETIOAO0B TUKUX (DOPM U KyJIBTYPHBIX
COpPTOB pacTeHui, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.



JlaGopaTopHble H NpaKkTHYEeCKHe PadOThI:

Okckypeusi «OCHOBHBIE METOJbl U JIOCTHUIXKEHHUSI CEJIeKIMM PacTeHUl U
YKUBOTHBIX (Ha CEJIEKLINOHHYIO CTaHIIUIO, IUIEMEHHYO bepmy,
COPTOUCHIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, JabopaTopuio
arpOyHHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBosIIOLIHOHHAS OHOJIOTHS.

[IpeanocblikKi BO3HUKHOBEHUS HBOJIIOLMOHHOW TEOpPUHU. BOJIOLHUOHHAsS
Teopust U €€ MecTo B OMOJNOrMU. BiusiHue >BONIOIMOHHONW TEOpUU HA Pa3BUTHE
OMOJIOTUM U PYTUX HAYK.

CBugerenbctBa 3Bomouud. [laseoHTonornueckue: MociaeqoBaTeIbHOCTh
MOSIBIIGHHST BHUJOB B TAJIGOHTOJOTHYECKON JIETOMHUCH, IepPeXOAHble (OPMBIL.
buoreorpaduueckue: cxoacTBo u paznuyne GayH u Gpop MaTEPUKOB U OCTPOBOB.

DOMOpHoJIOrMYecKue: CXOACTBA M pa3iuyusi SMOPHUOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHaJOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3MbI. MOIEKyJIIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHM3MOB HACJEJICTBEHHOCTH W OCHOBHBIX MeTaOONMYeCKUX IyTedl y Bcex
OpPraHU3MOB.

OpomonrionHas Teopusi Y. Jlapuna. Ilpenmnochuiki BO3HUKHOBEHUS
napBuHU3Ma. JIBWKylMe CHUIIbI 3BOJNIOUMK BUAOB 1o J[lapBuHy (M30BITOYHOE
pa3MHOXEHHUE MPU OrPAaHUYEHHOCTH PECypcoB, HeompeneiaéHHass W3MEHYUBOCTD,
O6opb0a 3a cylliecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBomonuu (CTD) 1 e€ ocCHOBHBIE MMOJIOKEHUSI.

MukposBomorust. [lomynsiuus kak euHUIA BUA U BOJIOLIHH.

JIBmxymue cuibl ((hakToOpbl) 3BOJIONHMKA BUAOB B Mpupojae. MyTallmOHHBINA
Ipolecc W KOMOWHATHBHAS W3MEHUYMBOCTH. |lomynsnunoHHBIE BOJMHBI U Aperd
reHoB. M3oms1us 1 Murpanus.

EcrtecTBeHHblii 0TOOp — HampaBisioumid ¢daktop 3Bosonuu. Dopmbl
€CTEeCTBEHHOro 0TOOpAa.

[Ipucnoco0aeHHOCTh OpPraHM3MOB KaK pe3yJbTaT 3Bojtouuu. [lpumepst
MPUCIIOCOOICHNI y OpraHu3MOB. ApoMoph03bl U WANOAJANITALNH.

Bung u BupmooOpazosanme. Kpurtepuu Buma. OcHOBHbIe  (HOPMBI
BUJI000pa30BaHusl: reorpaduyueckoe, 3KOJI0rHIecKoe.

MakposBomorusi. DPopMbl  3BOJIOLUMU:  QuUiIeTHYecKasi, JAUBEpPreHTHas,
KOHBEpreHTHas, nmapaenbHas. HeoOpaTuMOCTh 3BOJIOLUH.

[IpoucxoxaeHre OT HecHelUaIM3UPOBaHHBIX MpeakoB. IIporpeccupyromas
crienManu3anus. AJanTUBHAS paualys.

JdemoHcTpanuu:



[Toptpetsi: K. Jlunne#t, XK. b. Jlamapk, Y. Jlapsun, B. O. Koanesckuii, K.
M. Bap, D. I'ekkenb, @. Mronnep, A. H. CeBepiios.

Tabnuupl u cxemsbl: «Pa3BuTHe oprannueckoro Mupa Ha 3emiiey, «3apobIln
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeomnTepukc», «@Popmbl  OoprObI  3a
cyuiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo06pasrue COpTOB pacTeHHUIl»,
«MHoroo6pa3ue  mopon  KUBOTHbIX»,  «llomymsaumm»,  «MyTauuoHHas
U3MEHYUBOCTE», «Apomop¢o3s», «Mnnoamanramum», «OOmas nereHepanus»,
«JIBmxymue cuiel 3Bomounn», «Kapra-cxema wapmipyTta mnytemectBus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «lIprucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pazoBaHue», « IKOJOTUUECKOE BUIO0OPA30BAHUEY.

O6opynoBaHue: KOJUIEKLUS HACEKOMBIX C Pa3jM4YHbIMA THUIIAMH OKpPACKH,
Habop IMIOAOB U ceMsiH, Kosulekuusi «lIpuMepsl 3allMTHBIX NPUCTIOCOOJIEHUN Y
’KUBOTHBIX», MoJelib «OCHOBHBIE HaIlpaBJIeHUs] BOJIOLUN», O0BEMHAS MOJEINb
«CTpoeHne roJIoBHOrO MO3ra I03BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, Komgekuus «DopMbl COXPaHHOCTH
WCKONAeMbIX JKMBOTHBIX W pacTeHui», wmonenb anmumkanus «llepexpécr
XpoOMOCOM», BiaxHble npenaparsl «Pa3Butme Hacekomoro», «Pa3Burthe
JSATYUIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTanuu ¢GopMbl KPbUIbEB U
OKpacKu Tena).

JlaGopaTopHble H NpaKkTHYEeCKHe PadOThI:

Jlabopatopuast padora Ne 1. «CpaBHeHHe BHUIOB MO MOPQOIOTHIECKOMY
KPUTEPHUIOY.

JIaboparopHast pabora Ne 2. «OmnucaHue npucrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapakTepay.

Tema 2. Bo3HUKHOBeHHEe M pa3BUTHe KU3HHM Ha 3emuie.

JloHay4dHbIE TIPEACTAaBICHHS O 3apOXXKICHWM >KW3HU. HaydHble ruUmnortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emje: aOuoreHe3 M MaHCIEpMUs. XUMUYecKas
3BOMIONMSA. AOHOTEHHBIM CHHTE3 OpPraHUYeCKUX BEIIECTB M3 HEOPraHUYeCKHuX.
DKcnepruMeHTalIbHOE MOATBEPKACHHE XUMUUEeCKO aBomonuu. HavanbHble 3Tamnsl
6uosnorudeckoit »Bomonnu. ['unoreza PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJETKH. llepBble KIETKM M HMX 3BOJIIOLHS.
®opMUpOBaHKE OCHOBHBIX T'PYIIIT XKUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emie mo spaM u nepuonam. Kartapxeil. Apxelickas u
npoTepo3oiickass 3pbl. llameosoiickas »spa u €€ mepuonubl: KeMOPUKCKHA,
OPAOBUKCKUH, CUITYPUHUCKUH, NIE€BOHCKHAM, KAMEHHOYTOJIbHBIM, IEPMCKHUM.

Me3o3oiickast 3pa ¥ €€ Nepruoibl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3olickas »3pa u €€ mepuoipl: MaJeOreHOBbI, HEOTeHOBBIH,
AHTPOTNIOTEHOBBIM.



XapakTepucTuKa KiuMaTa M IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Tarlbl
SBOJIIOLMM PACTUTENBHOTO M KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUd H
KUBOTHBIX. [ losiBIIeHUe, paclBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema oOpraHM4yeckoro Mupa Kak oOTpakeHue 3BoMOIUU. (OCHOBHbIE
CHUCTEMaTHUYeCKHe rPYIIbl OPraHU3MOB.

DBoJmoLMs YesoBeka. AHTPOIIOJNOrus Kak Hayka. Pa3BuTue npencraBieHuld o
MPOUCXOXKJIEHUH uYesjoBeka. Meroasl H3ydeHHsl aHTpororeHesa. (CxoacTBa u
pasnuuus YeloBeka U )KUBOTHBIX. CHUCTeMaTHYecKoe MOJ0KEeHHEe YeloBeKa.

JBuxymue  cuibl  (pakTtopbl) — aHTpomoreHeza.  HacrienctBeHHas
U3MEHUYMBOCTh W eCTeCTBeHHBbIM oTOop. OOmiecTBeHHBI 00pa3  KU3HH,
U3rOTOBIIEHHE OPYIUH TPyJa, MbILLIIEHUE, peUb.

OcHOBHbIE CTalMM U BETBU 3BOJIIOLIMM Ye€JIOBEKa: aBCTPAJIONUTEKH, HenoBek
ymenblid, Yenoek mnpsmoxomsumi, YenoBek HeaHaepraibckuii, Yenosek
pasyMHbIi. Haxonku ucKomaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHS, 00JacTb
pacmpocTpaHeHHs, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )XKU3HH, OPYAHSL.

Yenoseueckue pacbl. OcHOBHble OoOJbIIME  pachkl:  €BpONeOUHas
(eBpasmiickasi),  Herpo-aBCTpaJioWJiHasl  (PKBaTopualibHasi),  MOHTOJIOMJHAS
(a3uarcko-aMmepukaHckas).  YepTel  MPUCIOCOONEHHOCTH  TpeacTaBUTeNeil
YeJIOBeUeCKMX pac K YCIOBHUSIM CyIlIecTBOBaHUS. ENMHCTBO dYelloBeUeCKHX pac.
Kputnka pacusma.

JdemMoHcTpanuu:

IToptpetsl: @. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuubl 1 cxembl: «Bo3HukHOBeHWe CoNHEUHON cucTembl», «Pa3BuTHe
opraHuyeckoro Mmupa», «PactutenbHas knetka», <«OKuBOTHas  KieTkay,
«IIpokapuotuueckas kieTka», «CoBpeMeHHas CUCTEMa OPraHHUYEeCKOro MHUpPay,
«CpaBHEeHHE aHATOMMUYECKMX YepT CTPOEHHUsS 4YeJoBeKa M YelIOBeKOOOpPa3HBIX
00e3psin», «OCHOBHBIE MecTa [MaJEOHTOJOTMYECKUX HaXOAOK  IPEeJIKOB
COBPEMEHHOI0 4YesoBeKa», «JlpesBHelmme moan», «/pesBHune moau», «llepssie
COBpPEMEHHbIE 01Ny, «YemoBeyeckrue pachl».

OGopynoBanue:  mymsoku — «lIpomcxoxknenne — 4enoBeka»  (OFOCTBI
aBCTpasoNnuTeKka, MUTEKaHTpPOIa, HeaHJepTayblla, KPOMaHbOHIA), CIENKUA WIN
U300paKeHMs] KaMEHHBIX OpYyJIud MepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpPHI,
pyOuna, ckpebia), TeoxXpoHOJOTHYecKas Tabnuia, Kouiekuus «Dopmer
COXPaHHOCTH MCKOMAeMbIX KUBOTHBIX U PAaCTEHUI».

JlabopaTopHble H npakTHYecKHe PAaGOTHI:

[Tpaktuueckas pabora Ne 1. «M3yueHue rckomaeMbIX OCTATKOB PAaCTEHUU U
’KUBOTHBIX B KOJUICKIUSIX).



DKCKypcHsi «DBOJIOLHSI OPraHU4YecKOro Mupa Ha 3emiie» (B eCTEeCTBEHHO-
Hay4YHbIH WM KpaeBeqUYeCKui My3el).

Tema 3. Opranu3msl U OKpY:Kamomas cpejaa.

DKOJIOTHS KaK HayKa. 3aJladd U pa3/ielibl 9KOJIOTuU. MeTobl SKOIOTUYECKUX
UCCIIeI0BaHUM. DKOJIOTrHYecKOe MUPOBO33PEHHE COBPEMEHHOTO YelIoBeKa.

Cpenpl obuTaHus OpPraHW3MOB: BOJHAs, HA3eMHO-BO3JAYyIIHAs, MOYBEHHAs,
BHYTpHUOpraHU3MEeHHasl.

Oxonoruueckne (axktopel. Kiaccudukanuus sKonorudyeckux (HakTopos:
abuoTtuueckre, OWOTMYECKHME U aHTpOINOreHHbIe. JleHcTBHE SKOJOTUYECKHUX
(haKTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOphI: CBET, TeMIepaTypa, BIaXXHOCTb. DOTONEPUOAN3M.
[IpuciocoGnenusi OpraHu3MOB K  ACWCTBHIO  aOMOTHYECKUX  (PAKTOPOB.
buonoruueckue puTMBI.

buotuueckne  daktopel.  Buabl  OMOTHMYECKHMX ~ B3aUMOJACHCTBUIA:
KOHKYpPEHLUs, XUIIHAYeCTBO, CUMOMO03 U ero ¢opmebl. [lapasutusm, xoomnepamus,
MyTyalau3M, KOMMEHCaJIM3M (KBapTUPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIN3M,
HelTpam3M. 3HaueHWe OWOTHYECKUX B3aWMOJNCHUCTBHMA I CYIIECTBOBAHUS
OpPTraHU3MOB B MPUPOJHBIX COOOIIECTBAX.

DKOJIOTMUeCKHe XapaKTepUCTUKH mnomyisauur. (OCHOBHbIE TOKazaTelu
MOMYJSILAKA: YHUCIEHHOCTh, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTbH, MPHPOCT,
Murpanus. JlnHaMyKa YUCIIeHHOCTH MOMYJISIUHN U €€ peryJsiusl.

JdemoHcTpanuu:

[Toptpetsr: A. I'ymb6onsar, K. @. Pynbe, D. I'ekkens.

Tabnuubl u cxemsl: kapta «l[Ipupogusie 30HbI 3emuany, «Cpeasl oOUTaHUs
opranm3moBy», «®@ortonepuoamsm», «llomynsuuny, «3aKOHOMEPHOCTH poOCTa
YUCIIEHHOCTHU MOMYJISIUKA UHY30puH-TyPenbkn», «[InuieBbie nenmy.

JlabopaTopHble H npakTHYecKHe PaGOThI:

JlaGopatopnast padota Ne 3. «Mopdonoruueckne 0cOOEHHOCTH pacTeHUHN U3
Pa3HBIX MECT OOUTAHUS.

JIaGopatopHas pabota Ne 4. «BrnusiHre cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktuueckas padota Ne 2. «[loacuéT MIOTHOCTH MOMYJISLMI pa3HbIX BUIOB
pacTeHuin.

Tema 4. CooOmecTBa U IK0OJOrHYEeCKHE CHCTEMBI.

CooOmrecTBo opraHu3mMoB — OuoreHo3. CTpyKTypsl OHOIleHO3a: BHIOBas,
MpOCTpaHCTBEeHHas, Tpoduueckas (muiuenas). Buabl-gomuHantel. CBsi3u B
OuoIEeHO3E.

Dkonoruueckrue cuctembl (skocucteMbl). [lonstne o006 »sKocucteme u
ounoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI SKOCHUCTEMBI: MPOIYLEHTHI,



KOHCYMEHTBI, peaylieHTsl. KpyroBopoT BellecTB W MOTOK 3HEPTUU B SKOCHUCTEME.
Tpoduyeckne (muiIeBble) YPOBHM SKOCHUCTeMbI. [IWileBble 1emd U CeTH.
OcHOBHBIE TOKa3aTeNN 3KOCHUCTEMBI: Ouomacca, MPOIYKIHUS. IJKOJOTHYECKHE
nUpamMuzibl: MPONYKLUHMHU, YHUCICHHOCTH, Ouomaccbl. CBOHCTBA 3KOCUCTEM:
YCTOWYMBOCTb, CAMOpeTyIiALus, pa3Butue. CyKieccus.

[TpupoaHbie SKOCUCTEMBI. DKOCHCTEMBI 03&p U peK. DKOCHCTeMa XBOWHOTO
WIH LIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTE€HHBIE ~ IKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X03s1iiCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobpazue kak ¢aktop ycToHuMBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOrNYecKoro pa3Hoodpasust Ha 3emiie.

Yyenne B. U. Bepnaackoro o O6mocdepe. ['panuiipl, coctaB u CTpyKTypa
o6uocdepnl. JXKupoe BemecTBO M ero ¢yHkuuu. OcobeHHocTH Ouocdepsl Kak
rnobanbHON d3KocHcTeMbl. J[MHaMHueckoe paBHOBecMe U oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOT€OXUMUYECKUe IUKIIBI AJIeMEHTOB (yrieposa,
a3oTa). 30HANBHOCTH Onocgepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Orochepe 3emiu. AHTpONOreHHbIe U3MeHeHus B 6uocdepe.
['1o6anbHbIe HKONTOTrHYEeCKUe TPOOIEMBI.

Cocy1iecTBoBaHUE MPUPObI u YyeJ0BeYEeCTRA. CoxpaneHue
O6ropa3zHo00pa3usi Kak OCHOBA YCTOMUMBOCTH Ouocdeprl. OcHOBa paliMoHAIBLHOTO
yOpaBJieHUs] TMPUPOJHBIMU pecypcaMd W MX Hcnoib3oBaHue. JlocTukeHus
OMOJIOTUU U OXpaHa MPUPOIBI.

JdemoHcTpanuu:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuupsl u cxemsl: «llumesble nenmw», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie cooOuiectBay, «llemn nuTaHus», «IKONOrHUEcKas MUPAMUIAN,
«buocdepa u yenopek», « IKocUcTeMa IIUPOKOIMCTBEHHOIO Jecay, « IKocucTeMa
XBOWHOTO  Jeca», «buomenos Bomoéma», «ArpoueHo3y», «lIpumepHbie
AHTPOTIOTEHHBIE  BO3JEHCTBUS Ha MpHpoay», «BaxHeimne HCTOYHUKU
3arpsi3HEHUs] BO3/lyXa M T'PYHTOBBIX Bon», «[louBa — BaxkHeWImas cocTaBisroIIas
o6uocdepnr», «DakTopbl Aerpanannu nouBy, «llapHukoBbiit 3pdexT», «PakTopsl
PaIuoOaKTUBHOIO 3arpsi3HeHusi Ouocdepbl», «OO0mias cTpyKTypa Ouocheps»,
«Pacnipoctpanenune xu3HH B Ouochepe», «O30HOBBIA »dKpaH Ouocheps»,
«Kpyrosopot yriepona B 6uochepe», «KKpyroBopoT a3ora B mpupoe».

ObopynoBanue: Mojenb-anmuvkanus «TunuyHele OUOLIEHO3bI», repOapuit
«PacTtutenbHble coobIIecTBay, KoyueKnn «bruorneno3y, «Bpeautenu BaxxHEHIITNX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYIbTYyp», Trepbdapuu U KOJUIEKIUHM pPACTeHHH U
KUBOTHBIX, MPHUHAAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BUIA,



Kpacnas knura Poccuiickoit ®enepainuu, HU300pakeHUs OXpaHSEMbIX BHJIOB
PacCTEeHUH U )KUBOTHBIX.



IDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA TIPOITPAMMBI 11O
BMOJIOTMM HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30BAHNMA

Cornacio ®I'OC COQO, ycranaBiuBalOTCs TpeOOBaHUA K pe3yibTaTaM
OCBOGHMsI  OOydaroLIMMMCS HporpaMM  CpegHero oouero oOpa3oBaHMS:
JTUYHOCTHBIM, METaNPEMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType NMYHOCTHBIX pe3yibTaTOB OCBOeHHs MpeameTa «buonorus»
BBIJICJIEHBI CIIEYIOIIME COCTaBJISIOLIME: OCO3HAHHE OOYyYaroUIMMUCS POCCUNUCKON
rpakIaHCKON UIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U caMoOOIlpe/ielieHH0, Hajlu4yhe MOTHUBAallMM K  OOY4YeHUI0O  OHOJIOTHH,
[eJeHanpaBIeHHOe pa3BUTHE BHYTPEHHUX YOEXIEeHUN JUYHOCTHM Ha OCHOBE
KITIOUEBBIX I[EHHOCTeM M HMCTOPUYECKUX TPaJuLUiA pa3BUTHUS OHOJIOTUYECKOIO
3HaHUS, TOTOBHOCTh U CITIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JIeATeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKaMHM, TMPUCYIIUMU CHUCTEME
O6uosornyeckoro o0Opa3oBaHMs, HaJIMYME DKOJOTMYECKOTO IMPAaBOCO3HAHUS,
CIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIC MIJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOeHUs mpeameTa «buonorus» gocTuUrarotcs B
eMHCTBE Y4YeOHOW W BOCIHTATEIFHON [EATeThHOCTH B COOTBETCTBUU C
TPaJUIUOHHBIMU POCCUHUCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU 1LIEHHOCTSIMM, MPUHATHIMUA B OOILIECTBE MpaBUJIaMU WU HOPMaMU
MOBEJIEHUSI U CIOCOOCTBYIOT TIpolieccaM CaMOMO3HAHUSl, CaMOBOCIUTAHUS U
CaMOpa3BUTHUSI, Pa3BUTHUSI BHYTPEHHEW TMO3UIMU JUYHOCTH, NATPUOTU3MA,
YBKEHUSI K 3aKOHY U MPABOMOPSIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJEHHUIO,
B3aMMHOTO YBa)KE€HHMsI, OEpeKHOro OTHOIIEHUS K KyJbTYpHOMY HacCleIuio U
TpaJAMLIMsIM MHOTOHAIIMOHANbHOTO Hapoaa Poccuiickoit denepanuu, npupone u
OKpY>Karolleil cpee.

JImdHOCTHBIE pe3yJbTaThl OCBOCHHSI Yy4yeOHoro mpemMera «buomorus
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarOIUXCsl PYKOBOJICTBOBATHCS
chopMUpPOBaHHOW BHYTPEHHEW MO3ULIMEeH JUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAallUi, TO3UTUBHBIX BHYTPEHHUX YOeXJEeHHH, COOTBETCTBYIOIIMX
TPaJWIIMOHHBIM IIEHHOCTSM POCCHICKOTO O0O0IIecTBa, paclidupeHue XU3HEHHOTO
OMbITa U OMBITA JIEATEIBHOCTH B MPOLECCe pealn3alii OCHOBHBIX HaIpaBlIeHUM
BOCIIUTATEJILHOU eI TEIbHOCTH, B TOM YHUCJI€ B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00yUYalOIIerocsi Kak akTUBHOTO U

OTBETCTBEHHOTO YJIeHa POCCUICKOTO O0IIeCTBa;



OCO3HaHWE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OO0S3aHHOCTEH, yBaKeHUE
3aKOHA U IIPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOW TBOPUYECKOM JESATEIbHOCTH IPU CO3LaHUU
y4eOHBIX MPOEKTOB, PEIIeHWH y4eOHBbIX M IMO3HaBaTENIbHBIX 3a7ay, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPEAeNSITh COOCTBEHHYIO TMO3UIMI0O 1O OTHOIICHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€,

yMEHHUE yUYUTHIBaThb B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIO/IEH ¢ pa3HbIMU YOeXKISHUSIMU, KyJIbTYPHBIMHU LIEHHOCTSIMH U
COLIMAJIBHBIM I1OJIOKEHUEM;

FOTOBHOCTh K COTPYJHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TO3HABaTEJIbHBIX W HUCCIEJOBATEIbCKUX 3a7ad, YBaXXUTEJIbHOTO
OTHOLLIEHUSI K MHEHMIO OIMOHEHTOB MpHU OOCYX IEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

FOTOBHOCTbh K TYMaHUTAPHOW U BOJIOHTEPCKOU €S TEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHHS:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpaXIaHCKOU UAEHTUYHOCTH,
[aTPUOTU3MA, YBAXEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTU MEpEN
PonguHoil, ropmoctu 3a cBOW Kpad, cBOO PoauHy, CBOWM SA3BIK U KYJBTYDY,
MPOLLIOE U HACTOSIIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACIIEAUIO U MaMSITHUKAM MPUPO/IBI,
JnocTrkeHusM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIGHMBATh BKJIAJ] POCCHUUCKMX YUEHBIX B CTaHOBIEHHE U
pa3BuTHe OHOJOTUU, TMOHUMAHWS 3HA4YeHHs OHOJOTMH B TIO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKa U COBPEMEHHOTO O0IIeCTBa;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYyKeHHIO M 3amuTe OtTeuecTBa,
OTBETCTBEHHOCTb 3a ero CyAn0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE TYXOBHBIX LIEHHOCTEW POCCUKUCKOTO HAPOa;

c(hOopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHWSI, STUYECKOTO MTOBEICHNS;

CIOCOOHOCTh OLIEHUBATh CUTYAllMI0O W MNPUHUMATh OCO3HAHHbBIC PEIIeHMUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHUe JINYHOTO BKJIaJla B MOCTPOEHHE YCTOWYUBOIO Oy IyIIero;

OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POJUTENSAM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEH CEeMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu Haponos Poccuuy;

4) 3cTeTHYeCKOro BOCIIUTAHHS:

ACTETUYECKOEe OTHOIIEHHE K MHPY, BKJIIOYash ACTETHKY ObITa, Hay4YHOrO U
TEXHUYECKOTO TBOPYECTBa, CIIOPTa, TPyJa, 00IIeCTBEHHBIX OTHOIIICHHUI;



MOHMMaHHUE YMOLIMOHAJILHOTO BO3/IEHCTBHSI )KUBOW MPUPOJBI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHIO B pa3HbIX BUJAX HMCKYCcCTBa, CTPEMJICHUE
MPOSIBIISITH KAYeCTBA TBOPUYECKOW JTUYHOCTH;

5) ¢u3uyeckoro BocmuTaHHS, (POPMHPOBAHUS KYJIbTYPHI 310POBbSI H
IMOIHOHAIBLHOTO 0JIarONMOTyYHs:

NOHMMaHWe W pealu3alus 370pOBOro U 0Oe3omacHOro obpasza JKU3HH
(3mopoBoe  NUTaHWEe, COONIOAEHME TMIMEHMYECKMX MpaBWI M HOPM,
cOaNlaHCUPOBAaHHBI pEXUM 3aHSATUH ©W  OTAbIXa, peryispHas (usndeckas
aKTUBHOCTH), OEpeKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUs K
co0cTBeHHOMY (DU3UUECKOMY U MICUXUYECKOMY 30POBBIO;

NOHMMaHWEe LEHHOCTH NpaBWJ HHAWBUAYAJIbHOTO U  KOJJIEKTUBHOIO
0e301acHOro MOBeACHMS B CUTYalMsIX, YTPOKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

OCO3HaHUE TOCHEJCTBUNA M HEMpPUSITUS BPEIHBIX MPHUBBIUEK (yHmOTpeOaeHus
AJIKOTOJI5l, HAPKOTUKOB, KYpEHUs );

6) TPy10BOro BOCIIUTAHHUSA:

TOTOBHOCTbH K TPYJly, OCO3HAaHHE LIEHHOCTH MacTepcTBa, TPy A0II00ueE;

FOTOBHOCTh K AKTUBHOW JEATEIIbHOCTH TEXHOJIOTUYECKOM W COLMAJIbHOM
HaIpaBJIeHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, INIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHSTH TaKylO JeSITeIbHOCTD;

MHTEepeC K pa3inyHbIM cdepaMm MpodeccrnoHaTbHON NesTeNbHOCTH, YMEHHE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymed mpodeccun U peasn30BBIBATH
coOCTBeHHbIE KU3HEHHbIC IJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa3oBaHUI0O M caMOOOpa3OBaHHMIO Ha
MPOTSKEHUU BCeH JKU3HU;

7) 3KOJIOrH4eCKOro BOCIIMTAHUSA:

9KOJIOTMYECKU LieJIecoO0pa3HOoe OTHOLIEHWE K MpPUPOAEe KaK HCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE e€ CYIIEeCTBOBaHNUS;

MOBBIIICHHE YPOBHSI 3KOJOTUYECKOW KyJNbTYphl: NPUOOpETEeHHEe OIbiTa
IUIAHUPOBAHMSI TOCTYNIKOB M OLIGHKM MX BO3MOXHBIX IOCJIEACTBUI s
OKPYJKaroLEen Cpelbl;

OCO3HaHKE TI00aTbHOIO XapakTepa SKOJIOTHMYecKUX MpoljeM MU MmyTed uX
peleHus;

CIOCOOHOCTh HKCIIONIb30BaTh MpUOOpeTaeMble MpPU M3YyUYeHUU OUOJIOTUHU
3HaAHUSI W YMEHHUS MpU pelleHUuu MpoOJeM, CBA3aHHBIX C palHUOHAIbHBIM
NpPUPOAOINOIb30BaHNEM  (COONIOZeHNe TpaBWJl  NOBEAEHUS B  MPUPOJE,
HalpaBJeHHbIX Ha COXpPaHEHHWE pPABHOBECUSI B HSKOCHCTEMax, OXpaHy BHJIOB,
dKOCHCTEM, Ornochepsl);



aKTUBHOE HENpUATHE JCHUCTBUM, TMPUHOCIIIMX Bped  OKPYXKarolleh
NPUPOIHON cpelie, YMEHHEe MPOrHO3MPOBAaTh HEOJAronpUATHBIE 3KOJOTMYECKHE
MIOCIIEICTBYUS IPEANPUHUMAEMBIX NEUCTBUM U NIPEIOTBPALLATh UX;

HaJIM4yue Pa3BUTOrO SKOJIOTMYECKOI0 MBILIIEHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OIbITa NeATEIbHOCTH JKOJIOTUYECKOHN HaIIPaBJIEHHOCTH, YMEHUs
PYKOBOJACTBOBAaTbCSI UMU B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHON U COLUAIBHOMN
[IPAKTUKE, TOTOBHOCTU K YYaCTUIO B IIPAKTUYECKOHN NEATEIBHOCTH 3KOJIOTMYECKON
HaIIpaBJICHHOCTY;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OpMHUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKH W OOIIECTBEHHOH MPaKTUKH, OCHOBAaHHOTO Ha JIUajore
KYJbTYp, CHOCOOCTBYIOILLEIO OCO3HAHUIO CBOETO MECTa B MOJUKYJIbTYPHOM MUDE;

COBEPLIEHCTBOBAHUE S3BIKOBOM M YUTATENIbCKOM KYyJIbTYpPbl KaK CpeIcTBa
B3aMMO/JICHCTBUS MEX 1y JIFOJbMU U [IO3HAHUS MUDAa;

MOHMMaHWe creuu(UK OWOJOrMM KaK HayKH, OCO3HaHUs e€ polu B
(GOpMUPOBaHNY PAIMOHATHFHOTO HAYYHOT'O MBIIUIEHUS, CO3JAHUM IIEIOCTHOTO
npeacTaBlieHusl 00 OKpyXarolleM MHUpe KaK O €JUHCTBE MPUPOJbI, YeJOBeKa U
oOliecTBa, B TO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH M pelleHuu MpodieM
COXPaHEHUS IIPUPOJHOIO PABHOBECHS,;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHH IJii COBPEMEHHOW IMBUIIM3AINN:
oOecrieyeHnss HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE MepPCHEeKTUBHBIX
OMOTEXHOJOIMM, CHOCOOHBIX  pelIaTb pPecypcHble  MpoOJeMbl  pPa3BUTHSA
YeJloBe4YecTBa, OMCKa MyTel BbIXoJa U3 IN100aNbHbBIX IKOJIOIMUYECKUX MpoOseM U
ofOecrieyeHust  Mepexoja K  YCTOHYMBOMY  pa3BUTHIO,  PaLMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOAHBIX PECypcoB M (OPMHPOBAHUIO HOBBIX CTAHIAPTOB
YKU3HY;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OMOJOrMYECKMX 3HAaHUW B LEJAX
NOBBILIEHUs] O0IIed KyJbTypbl, €CTECTBEHHO-HAyYHOW TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUMOHAIBHOM IPaMOTHOCTH 0Oydarommxcs, GpopMupyemMon
pU U3y4eHUH OUOJIOTHH;

[IOHMMaHKE CYIIHOCTH METOJOB ITO3HAHHUsI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4yaemble 3HaHUsS U1 aHalu3a W
OOBSICHEHUS BJIEHUN OKPYIKAIOLIEro MUpa U MPOUCXOIALINX B HEM M3MEHEHMHH,
yMeHHe JenaTh OOOCHOBaHHBIE 3aKJIIOYEHHMs] Ha OCHOBE HAay4HBIX (DaKTOB H
VMEIOLIUXCS JaHHBIX C LIEJIbIO MOJIyYE€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MHCIIOJIb30BAaTh OMOJIOrMYECKUe 3HaHUS JUis
pelieHns mpobyieM B peallbHbIX KU3HEHHBIX CUTYyalUsIX;

OCO3HAaHME LIEHHOCTH HAyYHOU IEATEIbHOCTH, FOTOBHOCTH OCYIIECTBIIATH
IIPOEKTHYIO U UCCIIEI0BATEIbCKYIO NS TEIBHOCT MHAUBUNYAIBHO U B IPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HENpephlBHOMY  00Opa3oBaHUIO |
caM000pa30BaHMI0, K AKTUBHOMY TIOJYYCHHWIO HOBBIX 3HAHWKA 1O OHOJIOTHH B
COOTBETCTBHUU C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJBbTATDBI

MertanpenmeTHble pe3ysbTaThl OCBOeHUs! yuyeOHoro mpenmera «buomorus»
BKIIIOYAIOT: 3HAuYWMble i (QOPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOLINXCS
MeXAUCLHUTTMHAPHBIE (MEXMpeAMeTHbIe) OOIeHay YHbIe MOHSITHS, OTpa)Karoline
[EJOCTHOCTh HAyYHOH KapTUHBI MHpa W CHEIU(PUKY MEeTOAOB TO3HAHMUS,
UCIIOJIb3yeMbIX B €CTeCTBEHHBIX HayKax (BeLIecTBO, SHEprus, siBJIeHUe, Mpolecc,
CUCTeMa, HayuyHbIi (akT, NPUHLUN, TUIoTe3a, 3aKOHOMEPHOCTh, 3aKOH, T€OpHUs,
uccieloBaHWe,  HaOJoleHHe, MU3MepeHue,  OSKCIHepUMEHT U JPYrux),
yYHUBepcajbHble YyueOHble JAeicTBUS (ITO3HaBaTelIbHblE, KOMMYHUKATHUBHBIE,

peryJsTUBHBIE), obecrnieynBaroIMe dhopMupoBaHue GyHKIIMOHATBHOM
I'PaMOTHOCTH ¥  COLMAJIbHOW KOMIIETECHIIMM OOYyYarolIuXcs, CIIOCOOHOCTh
oOydaromuxcs MCTIOJB30BaTh OCBOCHHBIC MeEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHUS U  YHUBepcaibHble YyueOHble JeHCTBUS B
[I03HABAaTEJIbHOU U COLMAIIBHON IIPAKTUKE.

MerarnpeamMeTHble pe3ysbTaTbl OCBOEHHUS MPOrpamMMbl CpeaHero oOIero
00pazoBaHMsl TOJKHBI OTPaXaTh:

OBaanenue YHHUBepPCAIbHBIMH yuyeOHbIMU NMO3HABATEJIbLHbIMHI
AeHCTBUSIMMU:

1) 6a3oBble JIOTHYECKHE TeHCTBUSA:

CaMOCTOSITeNIbHO  (OpMYJIMpPOBaTh U aKTyaJlU3UpoBaTh  MpodseMmy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MHBIIICHUS
(ananmza, cHHTE3a, CpaBHEHUS, KiaccuduKauy, 0000IIeHNS ), pACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHSTHH (BBIACNSTh UX XapaKTepHble MPU3HAKH, yCTaHABIMBAThH
CBSI3U C IPYTUMH MOHSTUSMH );

ONpeeNisITh LeNH OeATEeNbHOCTH, 3a/aBasi NapaMeTpbl W KpPUTEPUHU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTaThl AESTEIbHOCTU C MOCTABICHHBIMU 1EISIMU;

WCITOJI30BaTh OMOJIOTUYECKHE TOHSATUS ISl OOBhsCHeHUsI (PaKTOB U SBICHUN
KUBOU MPUPOJIBL;

CTPOUTH JIOTMYECKHE pacCyXIeHUs (MHAYKTUBHbIC, [EIyKTHUBHbIE, IO
aHaJIOTWM), BBISIBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B paccMaTpUBAEMbIX
SIBIICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS,

MPUMEHSITh CXEMHO-MO/IeJIbHbIE cpeacTBa TUTSt MpeCTaBICHUS
CYILIECTBEHHBIX CBSI3ei M OTHOILICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a



Tak)ke  TMPOTUBOPEUMU  Pa3HOrO0  poja,  BBISIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaTrbiBaTh IJIaH pelleHus MpoOJeMbl ¢ YU4€TOM aHajlu3a HWMEIOLIUXCS
MaTepHalbHBIX U HeMaTepUalibHbIX PECYpPCOB;

BHOCHUTbH KOPPEKTHUBHI B AESTENbHOCTD, OLIEHUBATh COOTBETCTBUE PE3yJIbTaTOB
IeJISIM, OIIEHWBATh PUCKH TIOCIIEJICTBUN JeATETHHOCTH;

KOOPIIMHAPOBAaTh W  BBHIMIOJNIHATH pabOTy B  YCJIOBHUSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/IEHCTBUSI;

pa3BUBaTh KpeaTUBHOE MBIIICHNUE [TPU PELIEHUN KU3HEHHBIX MPOOJIeM.

2) 6a3oBble HccIeI0BATe/IbCKHE 1efiCTBHA:

BJIAJIeTh HABBIKAMH yUeOHO-UCCIIE0BATEICKON M MTPOSKTHOM JesITEIbHOCTH,
HaBBIKAMHM  pa3peleHusi MpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PellleHUs MPAaKTUUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3MYHBIX METO/I0B IMO3HAHMUS;

WCIIOJIB30BaTh pas3lIUYHble BHUJBI JCSTEIBHOCTA TIO TIOJYYEHHIO HOBOTO
3HaHUS, €r0 WHTepIpeTallii, NPeoO0pa3oBaHUI0O M TPUMEHEHUI0 B y4eOHBIX
CUTYaIHsIX, B TOM YHCIIe TIPU CO3AaHUH YIEOHBIX M COIUAIBHBIX MPOEKTOB,;

dbopMHUpOBaTh HAYYHBIA TUI MBIIUIEHUS, BIaJeTh HAYYHOU TEpMHUHOJIOTHEH,
KJTFOU€BBIMU MOHSATUSIMU U METOAaMMU;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7adyd B 0Opa30BaTENbHOM
NeSATeTLHOCTH U XKU3HEHHBIX CUTYaIHSX;

BBISIBIISITh TPUYMHHO-CIIEACTBEHHBIE CBS3M M aKTyaJIM3upoBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HAaXOAUTh apryMeHThl IJid J0Ka3aTelbCTBa
CBOMX YTBEPXICHUH, 3aaBaTh apaMeTpbl U KPUTEPUH PEIICHUS;

aHaJM3UpPOBATh TIOJIyYeHHBIE B XOJIe pEIIeHWs 3aJadd  pe3yJbTaThl,
KPUTUYECKH OIIEHUBATh WX JIOCTOBEPHOCTH, TPOTHO3UPOBATh M3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYIIECTBIISITh LIeJICHANPaBICHHBIA MOWCK MEepeHoca CPelACTB U CIOCOOOB
JeHCTBHS B MPOQECCHOHANBHYIO Cpey;

YMETh TEePEHOCUTh 3HAHUS B TIO3HABATEIHHYIO W MPAKTUYECKYIO 00IacTH
KU3HENIeATeIbHOCTH;

yMeTh MHTEIpUPOBATh 3HAHUS U3 pPa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJEH, TpeJjiaraTh OPUTHMHAIBHBIE TIOIXOMbI M peIleHus,
CTaBUTH MPOOJIEMBI U 3a1a49H, JOITYCKAOIIE albTePHATUBHBIE PEIeHNS.

3) pa6ota ¢ nndopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHUKAX UHPOpPMALUHU (TeKCTe yueOHOTo
nocoOusi, HAYYHO-TIOMYJISIPHON JUTepaTrype, OHOJIOITMUYECKUX CJIOBapsAX W
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax HaHHBIX, B VIHTepHeTe), aHAIW3WpPOBATH



UHOOPMAITUIO PA3TMYHBIX BUJIOB M (DOPM TPECTABICHUS, KPUTUUECKH OI[CHUBAThH
e€ TOCTOBEPHOCTh U HEMPOTHBOPEUNBOCTH;

GbOopMyIMpPOBaTh 3aNPOCHl W MPUMEHSATH Pa3jUYHbIE METONBI MPU MOUCKE U
oTObope Omosiornyeckoid MHPOpMAIUU, HEOOXOIUMOMN IJIsI BBIMOJHEHHS YUeOHBIX
3a/iay;

mpuoOpeTaTh OIBIT WCIOJIB30BaHUS WH(MOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBATh KYJbTYPY aKTUBHOTO UCITOJIH30BAHUS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITeNIbHO  BbIOMpaTh  ONTUMaJbHYIO  (GopMy  MpeAcTaBiIeHUs
Ouosiornyeckoil nHGopMaIuu (CXeMbl, TpapuKH, AUarpaMMbl, TaOIUIIbI, PUCYHKU
H Jpyroe);

UCTIONB30BaTh HAYYHBIA S3bIK B KadecTBe CpeAcTBa Mpu paboTe ¢
Ouonornueckod MHpoOpMalMeil: MPUMEHSITh XUMUYecKue, ¢GU3MUYEeCKUue U
MaTeMaTU4YecKhe 3HaKh W CUMBOJBI, (HOpMYyJbl, abOpeBuaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M TpeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpeICTBa
HaTJISTHOCTH;

BIaJeTh  HABBIKAMH  paclo3HaBaHWS W 3aWTHl  WH)OpMaIuy,
MH(OPMAIMOHHOW 6€30MaCHOCTH JIUYHOCTH.

OBianeHue yHHBepcaJbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSMMU:

1) oOmenmne:

OCYIIECTBISTh KOMMYHHUKAITUU BO BCeX cepax KU3HU, aKTUBHO YIaCTBOBATh
B JMaJIOre WU JMCKYCCHUM MO CYIIeCTBY 0OCyXJaemMoil TeMbl (yMeHue 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXKIEHWS OTHOCHUTENIbHO BBITIOJIHEHUs TpeliaraeMoi
3a/1auy, YYUTHIBATh UHTEPECHl U COINIACOBAHHOCThH TMO3UIUK JPYTUX YYACTHUKOB
JMasora Wi IUCKYCCHH );

pacmo3HaBaTh HeBepOalbHBIE CpeACTBA OOIIEeHWs, TOHWMATh 3HAYCHUE
COIIMAJIbHBIX 3HAaKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(MIUKTHBIX CHUTYalHi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPErOBOPHI;

BIAZCTh PA3IUYHBIMUA CTIOCOOAMU OOIINEHWs] W B3aUMOJCHCTBUS, MOHUMATH
HaMepeHUs IPYTUX JIOJIel, MPOSBISATh YBOKHUTEIFHOE OTHOIIICHNE K COOeCeTHUKY
U B KOppeKTHOU popme PpopMyIrpoBaTh CBOM BO3PAKECHHUS,

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHsI C HCIIOIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas 1eITeJIbHOCTD:

MOHUMATh M WCTOJB30BaTh MPEUMYIIeCTBA KOMAHIHOW W WHIWUBULYTBHON
paboThI IPH pelIeHuH OUOIOTHYeCKON TPoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
MPUMEHEHUs TPYIIOBBIX (POPM B3aMMOJIEHCTBUSI PU pellleHnH yueOHO! 3a1auu;

BBIOMpATh TeMaTHUKy U METOAbl COBMECTHBIX ACUCTBUU C y4yéTOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;



[IpUHUMATh L€  COBMECTHOM  JEATEIIbHOCTH, OpraHU30BbIBATH U
KOOPAWHUPOBATH JEUCTBUS IO €€ IOCTHIKEHUIO: COCTAaBIIATH IUIAH JEUCTBUU,
pacnpenensiTb poiav € YYETOM MHEHHH YYacTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOH paboThl;

OLIEHMBATh KAa4yeCTBO CBOEr0 BKJIANAa U KaXKJIOIO yYaCTHHKAa KOMaHIbl B
o011 pe3ynbTaT o pa3paboTaHHBIM KPUTEPHUSIM;

Ipeajaratb HOBBIE IIPOEKTHI, OLEHUBAThb HAEU C IMO3ULHUU HOBU3HEI,
OPUTMHAJIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh IIO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B  Pa3IMUHbBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPaKeHUE, ObITh MHULIUATUBHBIM.

OBinaneHue yHHBepcaJbHbIMH PeryJIsSTHBHBIMH AeHCTBUSMHU:

1) camoopranusanus:

UCIIOJIb30BaTh OHOJIOTMYECKUEe 3HAaHUS [UIsl BBISIBICHHUS MNpoOjeM U uX
pelIeHNs B dKU3HEHHBIX U yUeOHBIX CUTYaLUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAaHWI ILeeBble M CMBICIOBbBIE
YCTaHOBKM B CBOUX ACHUCTBUSAX U IOCTYIKax I10 OTHOLIEHUIO K XKUBOU NPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOLIUX;

CaMOCTOSITEJIBHO OCYILIECTBIIATh [MO3HABATENILHYIO NESATEIbHOCTD, BBISABIATH
npo6JieMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHbIE 3a7jaul B 00pa3oBaTeIbHON
JESATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIbHO COCTaBJSATh IUIAaH pelIeHHs MpoOJeMbl ¢  y4&ToM
UMEIOLINXCS PeCypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MpeIIOUTeHUH;

JlaBaTh OLICHKY HOBBIM CUTYalLUsIM;

pacIIUpsATh paMKH y4eOHOTro NMpeAMeTa Ha OCHOBE JINYHBIX NMPEANOYTeHUIH;

JieniaTh OCO3HAHHBINA BBHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelleHue;

OLIEHUBATh IPUOOPETEHHBIN OIBbIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBIEHUIO IIMPOKOH 3SPYIULUU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA H
KYJIbTYPHBIN YPOBEHB.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYalMsiM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJa/JieTh  HaBBIKAMH  [IO3HABAaTEIbHOW  peQUieKCMH KaK  OCO3HAHHS
COBEpILIAEMBIX JEUCTBUM U MBICIUTEIBHBIX I[POLECCOB, HUX pe3yJIbTaTOB U
OCHOBaHUM, UCHOJB30BaTh NMPUEMBI pedIeKcuu JUisl OLIEHKH CUTyaluu, BblOOpa
BEPHOI'O PELICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh pELIEHUs [0 HX
CHW)KECHUIO;



IIPUHAMAaTh MOTHBBI W apryMEHThbl IpPYTMX IIpM aHalu3e pe3yJIbTaToB
NEeATEIIbHOCTH;

3) npuHsATHE ce0sl U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

IPUHUMATbh MOTHMBBl W apryMEHThl JpYrux IpU aHalu3e pe3yJbTaToB
NEeATEIIbHOCTH;

npU3HaBaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMU IPYTOro yenoBeka.

HNPEAMETHBIE PE3YJBTATDBI

[IpenmeTtHble pe3ynbraThl ocBoeHMs mporpamMmbl COO mno OGuonoruu Ha
6a30BOM ypOBHE BKIIOUAIOT crieruduieckue ajs yuebnoro npenmera «buomorus»
Hay4YHble 3HAHUSI, YMEHHUS U CIOCOOBI NeMCTBUI MO OCBOEHUIO, MHTEPHPETALUU U
peoOpa3oBaHUIO0 3HAHUM, BUBI JIEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HaHUS U
NPUMEHEHHUIO 3HAaHUM B pa3jMuYHbIX y4eOHBIX CUTYallUsX, a TaKke B peaslbHbIX
’KU3HEHHBIX CUTyallUsX, CBS3aHHbIX ¢ Ouosorueidl. B mporpamme mnpenmMerHble
pe3ynbTaThl MPEeACTABIEHBI IO rOAaM O0yUYeHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUs yueOHOro mpenmera «buomnorus» ¢ 10
KJlacce TOJDKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MecTe U POJu OMOJIOTUU B CHUCTEME Hay4dHOIo
3HaHWUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTeCTBEHHO-
Hay4YHOM KapTHHbBl MHpPa M HAyYHOIO MHUPOBO33PEHMs, O BKJIaJleé POCCHUHCKHUX U
3apyO0eXHBIX yUYEHBIX-OMOJOrOB B pa3BUTHE OHONOTHH, (YHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEeLIeHUs )KU3HEHHBIX 3a1a4;

YMEHHME pAacKpbIBaThb COAepXkaHHe OMOJOrMYeCKMX TEPMUHOB U IOHSTHI:
KW3Hb, KIJeTKa, OpraHu3M, MeTabonu3Mm (0OMEH BelIeCTB M IMpeBpallleHHe
SHEPruu), romMeocTas (caMoperyJsisilus), ypoBHEBas OpraHU3alus KUBBIX CHCTEM,
caMOBOCITpOU3BeIeHre (PenpoIyKIus ), HacaeICTBEHHOCTb, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHHME Wu3jlaraTb OWOJIOTMYECKHE Teopuu (KJIEeTOYHas, XpOMOCOMHas,
MyTallMOHHAasi, LEHTpaJbHas JOrMa MOJeKyJIsipHOH Ouonorum), 3akoHbl (I
Mewngens, T. Moprana, H. 1. BaBusosa) u ydenus (o0 meHTpax MHOroodOpasus u
IPOUCXOXKAEeHUS KyJIbTypHbIX pacteHuil H. V. BaBuioBa), onpenensiTe rpaHuULibl
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

yMeHHe BJa/IeTb MeTOJaMH HayYyHOTo Mo3HaHMs B Ouonorun: HaOIroeHre U
OMNMCaHUE JKHUBBIX CHCTEM, IMPOLIECCOB U SIBICHUMN, OpraHU3alys W IpPOBeIEeHHE
OMOJIOTMYECKOr0  3KCIIEPUMEHTAa,  BBIABWKEHHWE  TUIIOTE3bl,  BbISBICHUE
3aBUCHUMOCTH MEXIYy HCCIeIyeMbIMU BeJIMYMHAMH, OOBSCHEHUE IOIyYEeHHbIX



pe3yJbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHSTUH, TEOPH M 3aKOHOB, YMEHHE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJIyYeHHBIX Pe3yJIbTaTOB;

YMEHUE BBIJIEIATh CyLIEeCTBEHHbIE MPU3HAKK BUPYCOB, KJIETOK MPOKAPHUOT U
9YKapuoOT, OIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIlleCTB U IpeBpalleHus] SHepruu B KieTke, (oTocuHTe3a,
IUIACTUYECKOr0 W BSHepreThdeckoro oOMeHa, XEeMOCHMHTEe3a, MHUTO3a, Melo3a,
OIUIOZOTBOPEHUS, PA3MHOXEHUS, WHIWBHUIYyaJIbHOTO pPAa3BUTHUS OpraHU3Ma
(oHTOTCHE3);

yMEHME NPUMEHSTh MOJIyuYeHHble 3HaHUS AJi1 OObSICHEHUs OUOJOTMYecKUX
IIPOLIECCOB U SIBJICHWM, AJI MPUHATUS MPAKTUYECKUX PEIIeHUN B MOBCEIHEBHOMN
KU3HU C Ienplo obecreyeHus 0e30MacHOCTH CBOETO 3I0POBbS M 30POBbS
OKPYKaIOIINX JIFOJeH, COONII0IeHNsI HOPM IPaMOTHOTO TIOBEIEHHUSI B OKpY KaroIen
IPUPOIHOM cpeje, MOHMMaHUE HEOOXOIWMOCTH HCIOJIb30BaHUS JOCTHIKEHUM
COBpeMEHHOW  Ouosorun  u OMOTeXHONOTM  JUIsl  pPalMOHAJIBHOTO
NPUPOAOTOIb30BAHNS;

YyMEHHEe pellaTh »JJIeMEeHTapHble TeHEeTHUYeCKHe 3aJadyd Ha MOHO- H
TUTHOpUIHOE CKpeLIMBaHHEe, CLEIUIEHHOE HaclelOBaHWe, COCTaBIATh CXEMBI
MOHOTMOPHUIHOTO CKpeIIMBaHMs AJsl MpelcKa3aHUsl HacleJOBaHMs MPU3HAKOB Y
OpraHHU3MOB;

yMeHHe BBINIONHATH JabopaTopHble W MpakTUYeckue paboThl, coOI0IaTh
npaBuiia Ipu paboTe ¢ yueOHBIM U TabopaTOPHBIM 000pyA0BaHNEM;

YMEHHME KPUTHYECKH OLEHUBAaTh U HHTEPNPEeTUPOBaTh HH(OPMALHIO
OMOJIOTMYECKOr0  COAepXaHMs, BKIIOYAIOUIYI0 IICeBJAOHAY4YHble 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeicTBa MaccoBO MH(OpMalMK, HAyYHO-IIOMYJIsIPHbIE
Marepuaibl), 3THYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOrHH,
MeJUIHE, OMOTEXHOIOTHH;

YMEHHME CO3/laBaTh COOCTBEHHblE IMHMCbMEHHbIE U YCTHbIE COOOILIEHMUS,
000011251 OMONOrMYecKyr0 MHPOPMALIUIO U3 HECKOJIBKMX MCTOYHUKOB, IPAMOTHO
MCIIONIb30BaTh OHATUWHBIN anmnapar OUOJIOTHH.

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS yueOHoro mpemmera «buomorus» ¢ 11
KJlacce NOJKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAaHUM O MecTe U POJu OMOJIOTUU B CHUCTEME Hay4YHOIO
3HaHUS eCTeCTBEHHbIX HAyK, B (OPMHUPOBAHUU COBPEMEHHON €CTeCTBEHHO-
Hay4YHOM KapTHHbBl MHMpPa M HAyYHOIO MHUPOBO33PEHMs, O BKJIaJleé POCCHUHCKHUX WU
3apy0eXHBIX YyUYEHBIX-OMOJOrOB B pa3BUTHE OHONOTHH, (YHKINOHAIBHON
I'PaMOTHOCTH 4eJloBeKa JUIsl pelleHNs XKU3HEHHBIX 3aj1ay;

YMEHHME pAacKpbIBaThb COAepXkaHHe OMOJOrMYeCKMX TEPMUHOB U IOHSTHI:
BUJ, TIOMYJIALNS, TeHO(OH, 3BOJIOLUS, ABMKYIIME CUIIbl ((PaKTOphI) IBOJIIOLNH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHII000pa30BaHME, JKOJOTUYECKHe (aKTOPHI,



DKOCHCTeMa, TMPOAYIEHTH, KOHCYMEHTBI, pEIyLeHTbl, Ienu MUTaHHS,
AKOJIOTUYeCKas MupaMuia, OMoreoneHos, onocdepa;

yMeHHe Wu3Jaratb OHOJOTHYEeCKHEe TeOopuH (IBOJIOLMOHHAs Teopus Y.
JlapBrHa, CHHTeTHYecKass TeOpHsl DSBOJIIOLMM), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apogsiieBoro cxonactsa K. M. bapa, depenoBaHus TIJIaBHBIX HalpaBieHUN U
nyteit 3Bomoruu A. H. CeBeprioBa, yuenust o 6mocdepe B. U. Bepranckoro),
OTIpeIeNATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

yMEHMe BJa/leTh METOAaMH Hay4HOTro MO3HAHMsI B OMOJIOTUU: HAOJI0eHe U
ONMCaHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHWM, OpraHu3alus U HpOBeIeHHE
OMOJOTMYECKOr0  JKCIIepUMEHTa,  BBIABMKEHHE  TUIOTe3bl,  BbISBICHHE
3aBUCHUMOCTH MEXIY HCCIeIyeMbIMU BeIMYMHAMH, OOBSCHEHHE IOJy4YeHHBIX
pe3ynbTaTOB, MCIOJIB30BAaHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, yMEHHE
Jies1aTh BbIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX Pe3yJbTaToB;

YMEHME BbIIENATh CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OHOJIOTMYECKUX
OOBEKTOB: BHJIOB, NOMYJSLHWHA, MPOIYIEHTOB, KOHCYMEHTOB, pPEeIyLEHTOB,
OMOreoLeHO30B U JKOCHCTEM, OCOOEHHOCTH TIPOIECCOB: HACIeJCTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHMI000pa30BaHUsl, MPUCIOCOOIEHHOCTH
OpraHM3MOB, JEWCTBUS D3KOJOTMYECKUX (aKTOpPOB HA OpraHU3Mbl, IepeHoca
BELIECTB M IIOTOKAa JHEPrMH B DKOCHCTEMaX, AHTPONOTeHHBIX W3MEHEHWH B
HKOCHCTEMaX CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB M OHOTeOXUMHUYECKUX
IIUKJIOB B Onocdepe;

yYMEHME NPUMEHSTh MOJIyuYeHHble 3HaHUS AJi1 OObSICHEHUs OMOJIOTMYecKUX
IIPOLIECCOB U SIBJICHMM, A MPUHATUS MPAKTUYECKUX PEIIeHUH B MOBCEIHEBHON
KM3HU C LeJbplo olecriedeHMsl O€30IaCHOCTH CBOEro 3J0pPOBbsi U 3/10pOBbS
OKPYKaIOIINX JIFOJIeH, COONIFOIeHNsI HOPM IPaMOTHOTO TIOBEIEHHUSI B OKpY KaroIen
NPUPOIHON cpenle, MOHUMaHUE HEOOXOIWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOM OMOoIOruy 1Sl palloOHaIbHOTO PHUPOIOTIONb30BaHMS;

yYMEHMEe pellaTh dJeMeHTapHble OMOJOrMyecKre 3a7aydd, COCTABIATH CXEMBI
MepeHoca BellleCTB U IHEPTUM B IKOcHUcTeMax (Leny MUTaHusl);

yMeHHe BBINONHATH JabopaTopHble W TMpakTUYeckue paboThl, cOoOIOIATh
npaBuiia Ipu paboTe ¢ yueOHBIM U TabopaTOPHBIM 000pyA0BaHNEM;

YMEHHME KPUTHYECKH OLEHUBAaTh W HHTEPNPeTUPOBaTh HH(OPMALHIO
OMOJIOTMYECKOr0  COoAepXaHMs, BKIIOYAIOUIYI0 IICeBAOHAYYHble 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpeACcTBa MaccoBOW MH(MOpMAaLMY, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJI0OaTbHBIE  SKOJOTHYECKHE  TPOOJIEeMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOILLIEHUIO K HUM COOCTBEHHYIO MO3UILINIO;

YMEHHME CO3/laBaTh COOCTBEHHblE€ IHMCbMEHHbIE U YCTHbIE COOOILIEHMUS,
0000111251 OMONOrMYecKyr0 MHPOPMALIMIO U3 HECKOJIIBKMX MCTOYHUKOB, IPAMOTHO
MCIIONIb30BaTh OHATUWHBIN anmnapar OMOJIOTHH.



TEMATHYECKOE IINTIAHUPOBAHUE

10 KIIACC
Koan4gecTBo yacon DJIeKTPOHHBbIE
HanveHnoBaHue pa3aesioB U TeM nugpoBbie
Ne n/m P Konrpoasnbsie IIpakTnueckne (upp )
NMpOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
I buonorns xax Hayka 2 0.5 https://m.edsoo.ru/7141¢292
2 JKuBbIe CHCTEMBI 1 UX OpraHu3aIus 1 bubmorexa HOK
p 8 https://m.edsoo.ru/7141¢292
3 XUAMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa [TOK
p https://m.edsoo.ru/7141¢292
bu6mmorexa [JOK
4 KuszuenesTeapbHOCTD KIETKH 6 1 hitps://m.cdsoo.ru/7f4 16292
5 Pa3smHOXKeHME 1 MHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubmmoreka [JOK
OpraHu3MoB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 NBMEHYMBOCTD g ) 15 bubmmoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
8 PeszepBHOE Bpemst 1 bubmorexa [TOK
p P https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 4




11 KJIACC

Koan4gecTBo yacon DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3aeioB U TeM nudpoBLIe
Ne n/m P Kontpoabnbsie  IlpakTHueckue (ipp )
NPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
! OBOIOUKOHHAS OHOOTHA ? I https://m.edsoo.ru/7f41cc74
) Bo3nukHOBEHME U pa3BUTHE KU3HHU HA 9 1 0.5 bubmmoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mbl U OKpyIKaroIias cpeaa 5 1 bubmorexa LOK
p Py HI pert https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
4 Co0011ecTBa U YKOJIOTHUYECKUE CUCTEMBI 9 1 hitps://m.edsoo.ru/T 41 cc 74
bu6mmorexa [IOK
> Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2.5




HOYPOYHOE NIVIAHUPOBAHUE

10 KJIACC
KosmuecTBo yacon JIeKTpPOHHbIE
Ne Hara nugpoBbIe
n/n Tewa ypoxa Bcero Konrpoaenpie  MMpakrmieckue H3yuyeHHss  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
bu6mmorexa [{OK
1 buosorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
03.09.2024 https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS JKUBOI
npupobl. [IpakTideckas padorta Ne
2 llzd/II)CIfOJ'IB%I))BaHI/Ie paBJ'II/IEHBIX 1 0.5 bubmorexa HOK
10.09.2024  https://m.edsoo.ru/863e6122
METOJIOB TPU U3YUCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cuctemel, | bu6mmorexa [{OK
MPOTIECCHI U UX U3YyUCHHE 17.09.2024  https://m.edsoo.ru/863e6564
4 Xumuyeckuit coctaB KiIeTku. Boja 1 bu6mmorexa [{OK
Y MUHEpPAJIbHbBIE COJIN 24.09.2024  https://m.edsoo.ru/863e674e
bu6mmorexa [JOK
> bexiir. Cocras i crpoetiie deinkon ! 01.10.2024  https://m.edso0o.ru/863e6b72
depMeHTHI — OHMOIOTHYECKHE
KaTaym3aTopbl. JlaboparopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubmnorexa [JOK
KaTAIMTAYECKOW aKTUBHOCTH 08.10.2024 | https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MpUMeEpe aMUIa3bI
WJTU KaTaJlasbl)y
bu6mmorexa [JOK
7 YraesoeL. JumHae! ! https://m.eds00.ru/863¢6870




15.10.2024

bu6mmorexa [JOK
8 Hywrennossie kuenotet. ATO 22.10.2024  https://m.edsoo.ru/863e6d5¢
9 Hcropus m MmeTonbl H3y4eHUs bu6mmoreka [JOK
kietku. Kinetounas teopust 12.11.2024  https://m.edsoo.ru/863e6e88
10 Kietka kak menoctHas xKuBast
cucrema 19.11.2024
CtpoeHue syKapuoTUIeCKOi
kietku. JlabopatopHast pabora Ne 2
«3yueHne cTpoeHUs KIETOK bubmnorexa [JOK
11 pacTeHui, ;KUBOTHBIX, TPUOOB 1 0.5 https://m.eds00.ru/863e61f0
o 26.11.2024
OaKTepHii o] MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TFOTOBBIX MUKpOIIpenapaTax u ux
OIIMCAHUE)
12 OOMeH BeIecTB WM METab0Iu3M bubmuotexa [JOK
®otocunTe3. XeMOCUHTE3 03.12.2024  https://m.edsoo.ru/863e766¢
13 Kontponpnas padota 10.12.2024
. bu6mmoreka [JOK
14 JuepreTuaecKuii oOmen 17.12.2024 = https://m.edsoo.ru/863e7aae
JKuznennsiit UK KiIeTku. JleneHue
KJeTkd. Muto3. JlaboparopHast
15 pabota Ne 3 «Habnronenne Muto3a 0.5 budmorexa [TOK
24.12.2024  https://m.edsoo.ru/863e7dcd
B KJIETKAaxX KOHUMKA KOpeIlIKa JyKa
Ha TOTOBBIX MUKpPOIIperapaTax»
16 buocunTe3s OGenka. Peakmms bubmuotexa [JOK
MaTPUYHOIO CUHTE3a 14.01.2025  https://m.edsoo.ru/863e¢796e
17 Tpancnsmus — 6mocuHTe3 OENIKa bubmuotexa [JOK




21.01.2025 | https://m.edsoo.ru/863e796e
18 HexkneTounsrie (hOpMBI )KA3HA — bubmnorexa [JOK
BUPYCBI 28.01.2025  https://m.edsoo.ru/863¢7540
bu6mmorexa [{JOK
19 ) //m. .
OPMBI Pa3MHOKEHHSI OPTaHU3MOB 04.02.2025 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 le
. bu6mmoreka [JOK
20 Metios 11.02.2025 | https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KieToK. Omio10TBOpeHHE.
)1 JlaboparopHuas padota Ne 4 0.5 bu6mmoreka [JOK
«W3yuenne cTpoeHus MOJIOBBIX ) 18.02.2025 = https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpernaparax»»
” WNHuBuayansHOe pa3BUTHE bu6mmoreka [TOK
OpraHu3MoOB 25.02.2025 | https://m.edsoo.ru/863e8436
” ['eneTnka — Hayka o bubmnorexa [JOK
HACJIEeJICTBEHHOCTH U U3MEHUYMBOCTHU 04.03.2025 = https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HacleI0BaHUs
24 npu3HakoB. MoHOrubpuHOE budmorexa [TOK
P . P 11.03.2025  https://m.edsoo.ru/863e8878
CKpellliBaHNe
UTHOpUIHOE CKpeluBaHue. 3aKOH
25 §e3aBHI<):Hi[40ro H;()DHI—: OBaHUS budmorexa [TOK
A 18.03.2025  https://m.edsoo.ru/863e¢89a4
MIPU3HAKOB
CuenuieHHOE Hacje/I0BaHUe
%6 npu3HakoB. JlabopaTopHas pabota 0.5 bubmmnorexa [JOK
No 5 «M3yuenue pe3ynbTaToB ) 08.04.2025  https://m.edsoo.ru/863e8c60

MOHOTHOPHUHOTO U JUTHOPUIHOTO




CKpEeIMBaHUs y Jpo30(uiIsl Ha
TOTOBBIX MHKpOIIpenapaTax

7 I'enetuka nona. HacnenoBanue 1 bubmotexa [JOK
MPU3HAKOB, CLUEIUICHHBIX C IT0JIOM 15.04.2025  https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
W3MEHYUBOCTH. JIabopaTtopHas

)3 pabota Ne 6. U3ydenne 1 0.5 bubmmorexa [JOK
MOIU(PUKAITMOHHON H3MEHYUBOCTH, 22.04.2025 | https://m.edsoo.ru/863e8efe
MIOCTPOCHHE BapUAIIIOHHOTO psija U
BApUALIMOHHON KPUBOW»

HacnencrBennas ”3MEHYHBOCTb.

29 JlabopaTtopnast pabota No 7. 1 0.5 bubmmorexa [JOK
«AHanu3 MyTanui y 1po3oQpuibl Ha 29.04.2025  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

30 Hrorosas xonTpoasHas pabora 1 06.05.2025

31 ['eneTuka uenoBeka 1 13.05.2005

32 Cenek1us Kak HayKa U IIpolrece 1 bubmmorexa [TOK

20.05.2025  https://m.edsoo.ru/863¢9214

33 1

34 1

OBIIEE KOJIMYECTBO YACOB 110 14 4

I[TPOI'PAMME




11 KJIACC

Koan4gecTBo yacon JIeKTpPOHHbIE
Ne Hara nugpoBbie
Tema ypoka Kontpoasubie IlpakTuueckne
n/u Bcero H3y4eHHsl o0pa3zoBaTejbHbBIE
padoThI padoThI
pecypcesl
1 DBOJTIOIHS M METOJIBI €€ M3YICHHS 1 bubmorexa HOK
1 A v 06.09.2024  https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTus npeacTaBieHun ! bubmmorexa [JOK
00 7BOJTIONIAA 13.09.2024  https://m.edsoo.ru/863e¢9570
bu6mmorexa [{JOK
M 1
3 FEPOSROIOILA 20.09.2024 | https://m.edsoo.ru/863e9cle
[Tomynsius Kak s1eMeHTapHast
€IMHUIIA BUJIA ¥ SBOJIOIIH.
4 HI;60 I;To HI:UI abota Jﬁo 1 1 0.5 bubmmorexa [TOK
paTopHat p ) ) 27.09.2024  https://m.eds0o.ru/863¢99¢6
«CpaBHEHHE BUJIOB 110
MOP(}OTOTHIECKOMY KPUTEPHIO)
5 JIBrKyIIIHe CUITBI (3JIEMEHTapHBIE | bu6mmorexa [JOK
(haKTOPHI) SBOTFOIHH 04.10.2024  https://m.edsoo.ru/863e9dad
bu6mmorexa [{OK
E i 1
6 CTCCTBEHHRIH 0T60p uero (bOpMH 11.10.2024 https://m.edsoo.ru/863e9ed0
Pe3ynbrarel sBoOSIOIMN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BHUI000pazoBanue. JlabopaTtopHas 1 0.5 bubnuoteka [JOK
pabota Ne 2 «Onmcanue ) 18.10.2024  https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCUTEJIHLHOTO XapaKTepay
8 Hanpasnenust u mytu 1 bubnuoteka [JOK




MaKpOdIBOJIIOINU 25.10.2024  https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOMIONINAN 08.11.2024
10 Wcropus xu3Hu Ha 3eMiie U METO/IbI
e€ u3ydeHus 15.11.2024
1 ['unore3b! NPOUCX0XKACHUS JKU3HU bu6mmoreka [JOK
Ha 3emiie 22.11.2024 | https://m.edsoo.ru/863ea5a6
12 PazButne xxu3HM Ha 3emMiie o 3pam bubmuotexa [JOK
U [IEpHOJIaM 29.11.2024 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl 3BOIIOIUU
PaCTUTENBHOTO U )KUBOTHOTO MUDA.
13 [IpakTraeckas padora Ne 1 0.5 bubmnorexa [JOK
«/M3y4eHne HCKOTaeMbIX OCTaTKOB 06.12.2024  https://m.edsoo.ru/863ea8bc
pacTeHUl U KUBOTHBIX B
KOJUTCKITHSIX )
CoBpeMeHHas cucTemMa
14 OpPTraHUYECKOT0 MUPa DBOJTIOIIHS bubmorexa HOK
13.12.2024  https://m.edsoo.ru/863ea48e
YeJIoBeKa (aHTPOIOTEeHE3)
15 Kontponpnas padota 20.12.0024
16 JIBmxyrue cuibl (paKTophl) bubmmnorexa [JOK
aHTpOIIOreHE3a 27.12.2024 | https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU HBOJIIOLIUU
YyelloBeKa 10.01.2025
18 YenoBeueckne packl U MPUPOIHBIE bu6mmoreka [JOK
aJanTanuy 4eJI0BeKa 17.01.2025 | https://m.edsoo.ru/863eaca2
19 PezepBublit ypok. O6o0111eHNE 110
TeMe «BO3HMKHOBEHME U pa3BUTHE 24.01.2025




JKA3HU HA 3eMIie)»

20 6]
KOJIOTHS KaK HayKa 31.01.2025
71 Cpenpbl 0OUTaHUS U SKOJIOTHYECKHE bu6mmoreka [JOK
(akTopsl 07.02.2025  https://m.edsoo.ru/863eafec
Abuotnueckue GakTOpHhI.
JlaGoparopuas pabota Ne 3.
«Mopdosorndeckre 0COOCHHOCTH
22 ACTEHUH U3 pa3HBIX MECT 0.5 budmorexa [TOK
P P ' 14.02.2025  https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTopnas padota
Ne 4. «BrnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCay
bubmuoreka [JOK
23 buorieckue paxropet 21.02.2025 @ https://m.edsoo.ru/863eb348
DKOJOTUYECKNE XapaKTePUCTUKU
nonyssinun. [Ipaktuyeckas padora
24 No 2 «I1 & 0.5
02« Oﬂfqu MJIOTHOCTH 28.02.2025
MIOMYJISAIAHN pa3HBIX BUJIOB
pacTeHun»
’5 CoobmiecTBa OpraHu3MoB — bu6moteka [IOK
OHUOLIEHO3 07.03.2025 | https://m.edsoo.ru/863eb46a
%6 DKOJOTHYECKHAE CHCTEMBI bubmuotexa [JOK
(?KOCHCTEMBI) 14.03.2025  https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeNId SKOCHCTEMEI.
27 DKOJIOTHYECKUE THPAMUJIBI budmorexa [TOK
y PanTAnE 21.03.2025  hitps:/m.edsoo.ru/863eb3fa
CroiictBa sxocuctem. Cykieccus
28 [IpupoiHbIE 5KOCUCTEMBI

04.04.2025
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AHTpOHOF CHHBIC OKOCHUCTCMBI

11.04.2025
30 Urorosast kKoHTpoJIbHAS paboTa 1 18.04.2005
buocdepa — rimodampHas
31 sKocucTeMa 3emMiin 3aKOHOMEPHOCTH 1 Bubmmorexa LOK
CyIIeCTBOBaNMS GHOChEDEI 25.04.2025  https://m.edsoo.ru/863ebb5e
32 YenopeuecTBO B Onochepe 3eMiun 1 16.05.2005
13 CocytiecTBoBaHUE TIPUPOJIBLI U 1 bubmmorexa [JOK
yeJioBevecTBa 23.05.2025  https://m.edsoo.ru/863ebale
34 1
OBIIEE KOJIMYECTBO YACOB I10 34 )5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

buonorus. O6uias 6uonorus. ba3zossiit yposens.10 kinacc. Ast. B.U.

CuBornazos, .b. AradonoBa, E.T. 3axapoBa M.: Beptukains, Ipoda. 2014 r.

buonorus. O6uas 6uonorus. ba3zossiit yposens.11 kinacc. Ast. B.U.

CuBornazos, N.b. Aradonosa, E.T. 3axapoBa M.: Beptuxkais, poda. - 2013

METOANYECKUE MATEPUAJIBI 1JI51 YUUTEJIA

1. B.W. CuBornazoB u ap. «buonorusi. O6uas 6uonorus 10 k. ba3oBelit ypoBeHb
» « «Jlpoday, Mocksa, 20

2. B.W. CuBornazos u ap. «buonorus. O6mas 6uonorus 11 k. bazoserit

ypoBeHb » « «JIpoda», Mocksa, 20

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

* http://www.mon.gov.ru MuHHUCTepCTBO 00pa30BaHUs U HAYKH
http://www.probaege.edu.ru [Toptan Enunslii sx3amen

http://www.fipi.ru [Topran ®UITN — denepanbHblii HHCTUTYT MeAaroru4ecKux
U3MEpeHuN

http://edu.ru/index.php ®@enepanbusbiiit mopran «Poccuiickoe odpazoBanue



http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbublii neHTp
TECTUPOBAHUSI.

http://www.pedsovet.org Bcepoccuiickuit MUntepuer-Ilencoset

www.edios.ru

www.km.ru/educftionhttp://www.virtulab.net BupTyansnas mabopatopusi
http://school-collection.edu.ru eguHast KOJUIEKIUS HTUPPOBHIX 00pPa30BATEIBHBIX
pecypcoB

www.bio.1september.ru - razera «buonorus - npunoxeHue K «1 ceHTSIOps»
www.bio.nature.ru - Hay4Hble HOBOCTH OHOJIOTHUU

http://www.uchportal.ru — yaurenbckuii nmopran

http://ru.wikipedia.org/— pa3paboTKu ypoKOB, IIpe3eHTAIINN.
http://ru.wikipedia.org/ - cBoOOHAS YHITUKIIOTIC NS

http:/ /bio.1september.ru/ - aeKTpoHHAs BepcHs Ta3eThl « bUOTOTHY;
http://www.uchportal.ru — yaurensckuii mopran (Meroauueckue pa3pabOTKu s
YPOKOB OMOJIOTHH, TIPE3CHTAIUN );

http://www.uroki.net — pa3paboTKu ypOKOB, ClICHApUH, KOHCIIEKTBI, [IOYPOUYHOE

IIJIAaHUPOBAHUEC;






