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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MpOrpaMMbl MO OUOJIOTUM TEOPETUYECKYI0 OCHOBY IJISl ONPECICHUS
MOIXO0M0B K (OpMHpOBaHUIO cojepkaHus ydyeOHoro mnpeamera «buomorus» cocraBuiIu:
koHuenryaibHbie mojokeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJCH, COICp>KaHUs,
pe3ynbTaToB 00ydeHHsT U TpeOOBAaHUN K YpPOBHIO MOATOTOBKH BBIMYCKHHUKOB, TOJOXEHUS 00
O0IIMX WEeNAX M MPUHIMIAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHETO
obmero obpazoBanus B Poccuiickoit deneparyy, a Takke MOJIOKEHUs 0 crenrpuke ONOIOruH,
e 3HAUYCHWU B TO3HAHWU KUBOW MPHPOABI U 00ECIEYCHHH CYIIECTBOBAHHUS YEIOBEUECKOTO
obmectBa. CoriacHO Ha3BaHHBIM IOJIOKECHUSM, OIMPEIEICHBI OCHOBHBIE (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma mo Guosioruu Maét MpencTaBlICHUE O LENsAX, 00 00IIel cTpaTerun 00ydeHusI,
BOCIMTAHHUA M Pa3BUTUS OOydYaromMXcsi cpeacTBaMHM YyuyeOHoro mnpeamera «buonorusy,
onpezenseT o0sA3aTeIbHOE MPEAMETHOE COJEp)KAaHUE, €ro CTPYKTYpy, paclpelesieHue IIo
paszenaM U TeMaM, PEKOMEHIYEeMYIO IOCJIEI0BaTeIbHOCTh M3y4YeHUs y4eOHOro marepuaia ¢
Y4ETOM MEXKMPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTebHOTO MpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYaIOITUXCA.

B mnporpamme mo OHONOTMU TakKe YYHUTHIBAIOTCS TPEOOBaHUS K IUIAHHPYEMBIM
JTUYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM pe3ylibTaTaM OO0ydueHUus B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIBLHOUN JEATEILHOCTH/YUeOHBIX TEUCTBUI 00YUYaIOIIUXCS 110
OCBOCHHIO COJICPKAHUSI OMOJIOTHYECKOTO 00pa30BaHuUS.

B mporpamme mo 6uonoruu (10-11 kmaccel, 6a30BbIii YPOBEHB) pealn30BaH MPHUHIIUI
MIPEEeMCTBEHHOCTH B HW3y4YeHHM Ouosioruu, Onarojaps dYeMmMy B Hell mIpocMaTpuBaeTcs
HAMPABIEHHOCTh HA Pa3BUTHUE 3HAHWM, CBSI3aHHBIX C (POPMHUPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTUYECKOTO  MBIIUICHHUS,
MPEJICTaBICHUA O 3J0pPOBOM 00pa3e JKU3HU U OEpeKHBIM OTHOIIEHHEM K OKpY’Karomeh
npupoaHoil cpexe. IlosTomy Hapsay ¢ W3ydeHHEM OOMIEOMOJIOTHYECKHX TEOPHd, a TakkKe
3HaHUU O CTPOCHHH JKHUBBIX CHCTEM Pa3HOr0 paHra M CYUIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MpOrpaMMe MO OWOJOrMM YZEJIEHO BHUMAaHHE HCIOIb30BAHUIO MOJYyUYEHHBIX
3HAaHUU B MOBCETHEBHOM JKU3HM JIJISl PEILICHUS MIPUKIIAIHBIX 3a/1a4, B TOM YHUCIE: MPOPHIAKTUKU
HACJIE/ICTBEHHBIX  3a00JIeBaHUN  4YelOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHUSI 3KOJIOTUYECKHU IIETIECOOOPA3HOTO MOBEACHUS B OKPYXAIOIICH MPUPOIHON cpene,
aHaJlM3a BIIUSHUS XO3SUCTBEHHOW [EATEIHHOCTH YENOBEKAa HA COCTOSHUE NPUPOTHBIX U
MCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAaHHUS K MPUKIATHONW HAIMPABICHHOCTH Y4YeOHOTO
npenMera «bHONOTHS) MPOIUKTOBAHO HEOOXOIUMOCTHIO 00ECIICUCHHs YCIOBUH ISl PEIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 MIKOJLHOTO OMOJIOTHYECKOT0 00pa3oBaHusl, KOTOpasl Mpernoaaraet
dbopMupoBaHUe Yy OOyYaromMXCsi CIIOCOOHOCTH aJanTHPOBAThCS K H3MEHEHUSIM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMsI 3aHUMaeT BaxHoe MecTo. OHa
obecnieunBaeT (GOpMHUpPOBAHUE y OOyYAIOIIUXCS TPEICTABICHUNH O HAYYHOW KapTHHE MHPA,
pacupsieT ¥ 0000IIaeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOU
OpraHM3allii W DJBOJIONWHU, CO3MAET YCIOBUSA [JIA: TMO3HAHUS 3aKOHOB JKUBOH MPUPOIBI,
(dbopMupoBanus (yHKIIMOHATBLHOW TPAMOTHOCTH, HABBIKOB 3JI0pPOBOTO M Oe3omacHoro odpasa
KHU3HU, SKOJIOTUUECKOTO MBIIIJICHHS], [IEHHOCTHOT'O OTHOILICHHUS K dKUBOU MPUPOJE U YEIIOBEKY.

bonbmioe 3HaueHwe OWONOrHs UMEET TaKKe JJs pPEIIeHUs BOCHUTATENbHBIX U
Pa3BUBAOIIMX 3a7a4 CPEIHETO O0IIero oOpa3oBaHms, coruann3anuu odydatonuxcs. M3ydenne



ouonorun oOecrieynBaeT YCIOBHS JUTSt (dbopMuUpoBaHUS WUHTEIJICKTY AJIbHBIX,
KOMMYHHKAIIMOHHBIX W WH()OPMAIIMOHHBIX HABBIKOB, ICTETHYECKON KYJIBTYpPBI, CIIOCOOCTBYET
WHTETpaIi OWOJIOTMYECKUX 3HAHUU C TPEICTABICHUSIMH U3 APYTUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0OI0KEHHS O TpeIHAa3HAYEeHUH YYEeOHOTO
npenmera «buonorus» cocTaBUIM OCHOBY [UIsl ONpENENEeHHUS MOAXOI0B K OTOOpYy U
CTPYKTYpPUPOBAHHUIO €T0 COJEP)KaHUS, IPECTABICHHOTO B IpOrpaMMe M0 OHOIOTHH.

OTt60p conepxkanus yueOHOTO mpeameTa «bruonorus» Ha 0a30BOM YPOBHE OCYIIECTBIIEH C
MO3HULUN KYJIBTypOCOOOPa3HOTO MOAX0/a, B COOTBETCTBHM C KOTOPHIM OOyYalOMIMEcs IOJKHBI
OCBOUTH 3HAHMS U YMEHHsI, 3HAUMMBbIE TSI (POPMUPOBAHUS OOIICH KyJIBTYpHI, OMPEACIISIONIIe
aJIeKBaTHOE TIOBEJICHUE YEJIOBEKa B OKpYXKAIOLIeH NPUPOAHON cpene, BOCTpEOOBAaHHBIE B
MMOBCETHEBHOM KHM3HU U MPAKTUYECKOU NesTenbHOCTH. Oco00e MeCcTO B ATOW cHCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHUSA, KOTOpbIE CIy>)KaT OCHOBOM g (OpMHUpPOBaHUS
MPEJCTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M I[EHHOCTHBIX
OpPHUEHTALMSX JIMYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUK OHOJIOTHYECKOro 00pa3oBaHUsl.

CrpykrypupoBaHHe cofepx aHUs Y4eOHOro Marepuajga B IporpamMmme Mo OHOJIOTHUH
OCYIIECTBIICHO € Y4ETOM NPUOPUTETHOTO 3HAYCHMS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSX
KUBOM IIpUPOJBI, O €€ YPOBHEBOM OpraHM3alMd M 3BOJIOLMHM. B COOTBETCTBUM € 3TUM B
CTpYKType y4eOHOro mpeaMera «BHONOTHs BBIIEICHBI CIEAYIONINE COMEPKATEIbHBIC JTHHUH:
«buonorus kak Hayka. MeToabl HAyYHOTO TO3HaHMs», «KileTka kak OMoJIoruyecKas CUCTeMa,
«Opranusm kak Ouosiornyeckas cuctema», «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupay,
«OBOJTIOLNSA KUBOHM MPUPOABI», « IKOCUCTEMBI U MPUCYIIIHUE UM 3aKOHOMEPHOCTIY.

enp wm3ywenust ydyeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
OOy4arolMMHUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAJIBHOW OpraHu3ali >KUBBIX CHCTEM
pa3HOTO paHra u MpuoOpEeTeHHe YMEHUI MCIONIb30BaTh 3TH 3HAHMS JJII TPAMOTHBIX JEHCTBHUI B
OTHOIIIEHUU OOBEKTOB JKUBOW MPUPOJIBI U PEIICHUS PA3TUIHBIX KU3HEHHBIX TIPOOJIEM.

JlocTiwkeHne Lenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 6a30BOM ypOBHE
o0ecreynBaeTCsl PEeHICHUEM CIIeTyIOINX 3a/1a4:

OCBOEHHE OOYYAIOIIMMHUCSA CHUCTEMBl 3HAHUM O OMOJIOIMYECKUX TEOPUSIX, YUCHMSIX,
3aKOHAaxX, 3aKOHOMEPHOCTSX, TMIIOTE3ax, MpaBWIIaX, CIY>KallMX OCHOBOHM UIsi (OpMHUpOBaHUS
MPEJICTAaBICHU O ECTeCTBEHHO-HAy4YHOM KapTHHE MHpa, O METOoJaX HAy4YHOro TMO3HAHHUA,
CTPOCHHH, MHOTO00pa3MH U OCOOEHHOCTSIX JKHUBBIX CHCTEM Pa3HOIO YPOBHS OpraHu3allvu,
BBIIAIOIINXCS OTKPBITUSX M COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHHY;

dbopMupoBaHHE Yy OOYYalOMIMXCS IMO3HABATEIHHBIX, WHTEIUICKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B MpoIlecce aHaIM3a JAaHHBIX O MyTSIX Pa3BUTHs B OMOJOTMH HAYYHBIX B3IJISIOB,
UJeN ¥ TOJIX0/I0B K U3YUEHHIO )KMBBIX CUCTEM PA3HOI'0 YPOBHS OpraHU3aLUH;

CTAHOBJICHHE Yy OOydYarommxcsi oOmmed KyJabTypbl, (YHKIIMOHAJILHONW T'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLEHUBATH SIBJICHUS OKPY’KAIOLIET0 MUpa >KMBOW MPUPOABI Ha
OCHOBaHUH 3HAHUI U ONBITA, MOJTYUYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHe y OOyYarOmMXCS YMEHUW WUTIOCTPUPOBATH 3HAYEHHE OHOJOTHYECKUX
3HAaHUI B MPAKTHUECKOM JEATEIbHOCTH 4YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHiA;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TIO3HAHHS YEIOBEKOM >KHBOW MPHUPOJIBI,
HEO0XOIMMOCTH OEpPEeKHOTO0 OTHOLICHHUS K HEH, COOIOIEHUS AITUYECKUX HOPM IpU MPOBEIACHUU
OMOJIOrMUYECKHUX HCCIeI0BAHUM;

OCO3HaHUE IEHHOCTU OMOJOTHYECKHX 3HAHWU JUIsl TIOBBIIMIEHHUS YPOBHS SKOJIOTHYECKON
KyJbTYpBI, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHUM W YMEHUH B TOBCEJIHEBHOM >KU3HU JUIS OLECHKH
MOCTICICTBUM CBOEW JEATENBHOCTU IO OTHOIICHHIO K OKpYXaromed cpene, COOCTBEHHOMY
3I0pOBbI0, 000CHOBaHME U COOIOACHNE Mep MPO(PUIAKTUKH 3a00JICBaHUH.

B cucreme cpennero obmero oopazoanusi «buonorusy, nzyyaemas Ha 6a30BOM YpPOBHE,
ABIIAETCA 00s3aTeNbHBIM Y4EOHBIM NPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW o0nactu
«EcTecTBeHHO-HAyYHBIE MTPEIMETHD.

Jlnst u3ydenust Ouonoruu Ha 6a30BOM YPOBHE CPEIHEro 00IIero o0pa3oBaHUs OTBOIAUTCS
68 yacos: B 10 kitacce — 34 vaca (1 gac B Henenio), B 11 kitacce — 34 vaca (1 4ac B Hezielo).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOLIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTECTBCHHBIMU HayKaMu, (uimocodueil, dTUKOM, ACTETUKOW W mpaBoM. Ponbp Ouonoruu B
(hopMHUPOBaHUN COBPEMEHHOM HayYHOU KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HAYK.

MeToapI IO3HAHUSI KUBOU IPHUPOLI (HAOIIOIEHUE, IKCIIEPUMEHT, OMTUCaHNe, U3MEPECHHE,
KIIacCUUKaIMsi, MOJISTHPOBAHKE, CTATUCTHUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpaumu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konsuos, /. Yorcon nu @. Kpuk.

Tabmuib! 1 cxembl: «MeTo bl TO3HAHUS KUBOW TIPUPOIBD».

JlaGopaTopHble U NpaKTH4YecKHe padoThbi:

[Ipaktuueckass padora Ne 1. «Vcmomb3oBaHWE pa3IMYHBIX METOAOB TPH HU3YYCHUH
OMOIOTHYECKUX 00HEKTOBY.

Tema 2. /KuBble cucTeMbl M UX OPraHHU3AIUS.

Kusbie cuctembl (OMOCHCTEMBI) Kak IMpeaMeT Hu3ydeHus Ouonoruu. OTIuuue >KHUBBIX
CUCTEM OT HEOPraHU4ECKON IPUPOJIBI.

CpoiicTBa OHMOCHUCTEM H HWX pa3HOOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIM,  TKAHEBbIA,  OpPraHU3MEHHBIM,  MOMYJISIUOHHO-BUAOBOIA,
9KOCHUCTEMHBIHN (OMOTCOEHOTUYECKHI ), OMOCEPHBIH.

JdemoHcTpaumnu:

Tabmuuel u cxembl: «OCHOBHBIE TPU3HAKU KHU3HI», «YPOBHH OpraHM3alUd >KUBOMN
TIPUPOJIBI.

Ob6opynosanwue: Moaens Molekybl JJHK.

Tema 3. XumMu4ecKkHii cOCTaB U CTPOCHHE KJIECTKH.

XHMMHUYECKUN  COCTaB  KJIETKH. XUMHUYECKHE  DJIEMEHTBI:  MaKpPO3JEMEHTHI,
MUKpO3JIeMeHTHl. Bosia u MUHepaibHbIE BEIIECTBA.

OyHKIMKU BOJBl M MUHEpaJbHBIX BeIIeCTB B KieTke. [lomnep:kaHue OCMOTHYECKOIO
Oananca.

benxu. CocraB u ctpoeHue 0elnKoB. AMUHOKHCIOTHI — MOHOMEPHI OenkoB. HezameHumbie
U 3aMEHUMbIE AMHHOKHCIOTHI. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OEIKOBOM
MOJIEKYJbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. bronornueckue GpyHKIINN OEITKOB.

®depmeHTH — OMoorMveckue kKartaau3aropbl. CTpoeHue QepMeHTa: aKTHBHBIN IEHTD,
cyoctpatHas crenuduunocts.  Kodepmentsl. Buramuupl.  Otnwuus  GepMeHTOB  OT
HEOpPraHMYECKUX KaTalln3aTOpPOB.

VYrieBonbl: MOHOCaxapu bl (TJIFOK03a, prb03a U 1e30KCHprd03a), Aucaxapuisl (caxaposa,
JAKTO3a) W MoJucaxapuabl (Kpaxmals, TJIUKOTeH, Iejultoio3a). buomormueckue QyHKINH
YIJIEBOJIOB.

Jlunuasl:  Tpurauuepunsl, ¢Gochomununsl, crepounsl. [unpopunbHO-rHIPODOOHBIE
cBoiicTBa. buonorudeckue ¢yHkiun aunuaoB. CpaBHEHHE YIIIEBOJOB, OSIKOB U JHUIHIOB KaK
HMCTOYHUKOB YHEPTHH.



Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u Qynkuun JIHK. Crtpoenne n ¢ynxnuun PHK. Buast PHK. AT®: crpoenue u
¢byHKIMN.

[utomoruss — Hayka o kierke. KietouHas Tteopus — mpuMmep B3aMMOJACHCTBHS HUIEH U
(hakTOB B HAYYHOM MMO3HAHUHU. MeTO/Ibl U3yUEHUS KIETKH.

Knetka xak nenoctHas »xuBas cucreMa. OOmue npu3Haky KIETOK: 3aMKHYyTasi Hapy>KHas
MemOpana, moJsiekyibl JIHK kak renernueckuii anmapar, cucteMa cCuHTe3a Oeska.

Tumel KIETOK: »JyKapHOTHUYeCKass M mpokapuorudeckas. OCOOCHHOCTH CTPOEHUS
npokapuoTuyeckon kineTku. Kinerounas crenka 6akrepuil. CTpoeHHE 3yKapuOTHYECKON KIETKH.
OCHOBHbBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIWKC, MX (YHKITUH.
[Tnasmarnueckass memOpaHa, €€ cBoiicTBa W ¢yHKuuMu. llurormazma u €€ opraHOWIbL.
OnnomemOpannbie opraousl kietku: DIIC, anmapart ['onbmku, mu3zocomsl. [lomyaBTOHOMHBIE
OpraHoufibl KJIETKH: MUTOXOHApPUH, IiacTuibl. IIpoucxoxkieHne MHUTOXOHAPUNA M IIJIACTHIL.
Bune nnactun. HememOpanHbie opraHOU bl KJIETKU: PUOOCOMBI, KIIE€TOUHBIHN LIEHTP, LIEHTPHUOJIH,
pPECHUYKH, KIyTUKU. DyHKIIMM OPraHOUI0B KIIETKHU. BKirtoueHus.

SAnpo — perynstopHsiii IeHTp KkieTku. CTpoeHue sapa: siaepHas 000J04YKa, KapuoIuia3ma,
XPOMATHUH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. Jleenryk, P. I'yk, T. llIsann, M. llIneiinen, P. Bupxos, k. Yorcon, ®.
Kpuxk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XUMHYECKUX JJIEMEHTOB B  HEXHUBOW MPUPOIEY,
«PacnpenenieHre XUMUYECKUX 3JIEMEHTOB B JKUBOM IIPUPOAEY.

Tabmumpr u cxembl: «[lepuogudeckas TabmuIa XUMHYECKHUX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbI», «bruocuHTe3 Oenka», «CTpoeHne MONeKybl 6enka», «CtpoeHue hepMeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3ykapuoTHUECKON
KIeTKW», «CTpO€HHE >KUBOTHOM KIETKW», «CTpOECHHE pPACTUTENIBHON KIETKW», «CTpoeHHe
MPOKAPUOTUUECKOH KIETKNY», « CTpOEHUE Apa KIETKW», « Y TIIEBOABDY, «JIMIUIBI».

O6opynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHHUE [JIsi TPOBEICHUS HAOIIOACHUH,
U3MEpEHUi, IKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX U OaKTepHATbHBIX
KJIETOK.

JlabopaTopHbIe U NIpaKTHYeCKHe padoThI:

Jlaboparopnass padora Ne 1. «M3yuyeHuwe KaTraqMTHUECKON aKTUBHOCTH (hepMeHTOB (Ha
MpUMEpPE aMIJIa3bl UM KaTallasbl)».

JlaGoparopnast pabora Ne 2. «M3ydeHwe CTpOEHHS KJIETOK pACTCHUH, KUBOTHBIX H
OaxkTepuil O]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U X OMHCAHUEY.

Tema 4. JKuzHenessTeJJLHOCTH KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMM3M. AccuMuisanus (TUTACTUYECKHH OOMEH) |
TUCCUMMIISALUS (SHEpreTHYecKuii 00OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonusma. Poib
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B MOHUMAaHUH MeTa0oIu3Ma.

Tumer oOMeHa BemiecTB: aBTOTPOQHBINH U rereporpodHsiid. Ponb depmeHTOB B 00MeHe
BELIECTB U IIPEBPAILIEHUH SHEPTUU B KIIETKE.

dortocunre3. CmeroBas u TemMHOBas Ga3el (orocuHTe’a. Peakmuu ¢doTocuHTE3A.
DddexkruBHOCTH hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A JIs KU3HHU Ha 3emiie. Biusaue ycnoBuid
cpenbl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €70 MPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMocuHTE3. XEeMOCHUHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCUHTE3a JUIsl KU3HU Ha
3emuie.

Ouneprerndyecknii oOMeH B  KieTke. PaciieruieHue  BeIIECTB, BBIICICHUE U
aKKyMYJINPOBAHHME SHEPTUU B KJIETKE. DTallbl SJHEpreTuyeckoro oomena. I nukonus. bpoxxenue u
ero Buabl. KucinoponHoe OKuCI€HHE, WM  KJIETOYHOE JbixaHHe. OKHUCIUTENbHOE
dbochopunmupoBanue. DPPEKTUBHOCTH IHEPTETHICCKOTO OOMEHA.

Peakiun marpuyHoro cuHTe3a. ['enermueckas wuHbopmarms u JHK. Peammzamms
TeHEeTHYECKOW MHpopMalMu B KieTKe. ['eHeTHYecKnii KoJ M ero cBOWCTBa. TpaHCKpuruus —
matpuunblii cunte3 PHK. Tpauncnsnus — 6uocunres 6enka. Dtansl Tpancusauuu. Koguposanue
aMHHOKHUCIIOT. Ponb pubocom B OnocunTe3e Oenka.

Hexnerounsie ¢opmbl Xu3HM — BuUpychl. Hcropust oTkpbiTus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKJIa BUpycoB. bakrepunodaru. bonesnu
pacTeHui, )KUBOTHBIX U 4YeJOBeKa, BbI3bIBaeMble BUpycaMH. Bupyc nMmyHonedunTa yenoBeka

(BUY) - Boszoymutenr CIIMJla. OOpaTtHass TpaHCKpHUIIMSA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpoCcTpaHEHHsI BUPYCHBIX 3a00JICBaHHIA.
JdemoHcTpaumnu:

IToprpetsr: H. K. Konsnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumer  u cxembl:  «Tunmel  muTanwsy, «Metabommsm»,  «MUTOXOHIPHUSY,
«OHepreTrueckuii 0oMen», «Xmoporacty, «Dotocuntes», «Ctpoenne JIHK», «Ctpoenue u
dbyHkunoHupoBanue TeHa», «CuHTe3 Oenka», «l'eHermueckuit  kom», «Bupycem,
«baktrepuodarn», «Ctpoenne u xu3HeHHbIM 1wk Bupyca CIIM/la, Oakrepuodaray,
«Penmukanms [JHK».

O6opynoBanue: moaenu-anmiukamuu «Yasoenune JIHK u tpanckpunmms», «buocunres
6enka», «CTpoeHue KIeTKH», Moaeb cTpykTypsl JTHK.

Tema S. PasMHOXKeHHEe U HHIMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uKi, WiIM KU3HEHHBIM Iukia kietku. Murtepdaza m mutos. Ilpormeccsl,
npoTekaromue B uHTEpdasze. Permmukanus — peakuus matpuuynoro cuHtesa JIHK. Crpoenune
XpOMOCOM. XPOMOCOMHBIM HA0Op — KapuUOTHUI. JIMMJIOWIHBIA W TaIIOWJAHBIA XPOMOCOMHBIC
Habopbl. Xpomatusl. LluTonoruueckre OCHOBBI Pa3MHOXKEHUS U MHIMBHUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue xnetkn — muto3. Craguu mutoza. IIporecchl, mpoucxomsiiye Ha pa3HbIX
CTaJuAX MUTO3a. BUOJIOrMYECKHIT CMBICT MUTO3A.

[TporpamMmmupyemas TuOeb KIETKH — allomnTo3.

@opMBl  pa3MHOKEHHS OpPTraHM3MOB: Oecroioe W ToJoBoe. Buabl Oecmonoro
Pa3MHOXKEHHUS: JIEJICHHE HAJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpooOpa3zoBaHUE,
BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHWE OPraHM3MOB, €r0 3HAYEHHE IS
CEJIEKLUU.

[TonoBoe pa3MHOKEHUE, €r0 OTIIMYHUS OT OECTONOrO.

Meiio3. Craguu meito3a. Ilpoueccel, mpoucxonsiiue Ha craausax menosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii CMbICT ¥ 3HAYEHUE MeH03a.

I"amerorenes — mporecc 00pa30BaHUs MOJIOBLIX KIETOK Y KUBOTHBIX. [10JIOBBIC kKene3bl:
CEMEHHHMKHU M simuHuKH. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX KIETOK — TaMmeT (CIepMaTO30MI,
SMIIEKIIeTKa) — crepMaToreHe3 W oBoreHe3d. (OCOOEHHOCTH CTPOCHHUS SUIEKICTOK H
criepmaro3onaoB. OmnogorBopenue. [laprenorenes.

NunuBunyansHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIIBHOE pa3BUTHE (dPMOpPHOTEHE3).
Oranbel 3MOPHOHANIBHOIO Pa3BUTHS y MO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTpyJsius,



opranorenes. [locTamOproHanbHOe pa3BUTHE. THIBI TOCTIMOPUOHATIBLHOTO Pa3BUTHS: MPSMOE,
HenpsiMoe (IMYMHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTAIUHU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuibr 1 cxembl: «DOpMbI pa3MHOKEHHUST OPTaHU3MOBY, «JIBOMHOE OTUIOOTBOPEHHUE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOEe pa3MHOXEHUE pPACTCHUN», «JlelleHne KIIETKU
OakTepuit», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBD», «KIETOUHBIN IHKID»,
«Pemmmukanusa JHK», «Mutoz», «Meio3y», «IIpsiMoe u Hempsimoe pa3BuUTHE», «I ameToreHes y
MJIEKOMUTAIOIINX U YeJIoBEKa», « OCHOBHBIE CTaIUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukporpenapatsl «CrepMaTo30Ubl MIIEKOMUTAIOLIET0),
«Sineknerka milekonuraroniero», «KapumoknHe3 B KJIeTKax KOpelika JyKa», MarHUTHas
MojeNb-anmuIuKamus «Jlenenue knetkm», moaens JIHK, Monens meTadasHol XpOMOCOMBI.

JlaGopaTopHble U NpaKTH4YecKHe padoThi:

Jlaboparopnas padora Ne 3. «Habmoenue MuTo3a B KIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIPENapaTaxy.

Jlaboparopuass pabora Ne 4. «V3yueHue CTpOCHHS TIOJNOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

Tema 6. HaciieacTBeHHOCTh U K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTUKU. Mcropusi pa3BuUTHUS TEeHETHMKH. PoJib LMTOJOTHMH U
SMOPHUOJIOTUN B CTAHOBJICHUM F€HETHKHU. BKi1a] pocCUIiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHEeTUKHU (TUOPUIOIOTUYECKUI, UUTOTEHETHUYECKHU, MOJEKYJISIpHO-
reHeTnyeckuii). OCHOBHbBIE T€HETUUECKUE MTOHATHS. | eHeTnUecKkasi CUMBOJIMKA, UCTIOJIb3yeEMasl B
CXeMax CKpELIUBAHUM.

3aKOHOMEpPHOCTH  HACIEAOBAaHUSA  IPU3HAKOB, yCTaHOBIEHHble [I.  MeHnenem.
MoHorubpuiHoe CKpelmBanue. 3aK0oH eAMHO00pa3us THOPUIOB NepBOro nokosieHus. [Ipasuio
JTOMUHHUPOBaHUA. 3aKOH paclIeIuieHus MNpu3HakoB. ['mmore3a uucToTrhl ramer. [lonHoe wu
HEIOJIHOE JOMUHUPOBAHUE.

JlurubpugHoe  CKpellMBaHME. 3aKOH HE3aBUCMMOrO  HACJEelIOBaHUS  IPU3HAKOB.
[{uToreHeTHuyecke OCHOBBI TUTHMOPHIHOTO CKpEIIMBAHMSA. AHAIU3UPYIOIIEe CKpEIIUBaHHE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHUS JIJIsI OTIPEIEIICHUsI TEHOTUIIA OCOOH.

CuenyieHHoe HacienoBaHue mpu3HakoB. PabGora T. Moprana 1o CLEIUIGHHOMY
HacJleJ0BaHHIO TeHOB. HapyiieHnue clenieHus reHoB B pe3ybTaTe KpPOCCUHIOBEPA.

XpOMOCOMHAasi TEOPUS HACIEICTBEHHOCTHU. [ €eHeTHUUEeCKuEe KapThl.

I'eneruka mosia. XpoMOCOMHOE OIpeiesieHHe moja. AyTOCOMBI M MOJOBBIE XPOMOCOMBI.
['omoramerHele M reTreporaMmeTHble OpraHu3mbl. HaciiemoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BBl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAcleACTBEHHas. Ponb cpenbl
B HEHACJEJICTBEHHOM HW3MEHYMBOCTU. XapaKTEPUCTUKA MOIU(PHKAIMOHHON HM3MEHYHBOCTH.
BapuanuoHnHslil pan v BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KonndyecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOpMa peaknuu. CBoHCTBa MOIUPUKAIIMOHHONW W3MEHYMBOCTH.

HacnencTBenHasi, WM reHOTHIIUYECKAsl, U3MEHUYUBOCTh. KOMOWHATHBHAS M3MEHUYUBOCTD.
Meiio3 W TOJOBOM TIPOIECC — OCHOBAa KOMOWHATHBHOW W3MEHUYMBOCTH. MyTarmoHHas
n3MeHYuBOCTh. Kiaccudukanuss mytanuid: reHHbIe, XpOMOCOMHBIE, reHOMHble. YacToTa u



MPUYUHBI MyTaluii. MyTarennbsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHOMN
n3menunBocty H. U. BaBuiiosa.

BuesigepHast HaclieICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka uyenoBeka. Kapumorun uenmoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKA:
TeHEAJIOTUYCCKUN, OJM3HEIOBBIM, IUTOTCHETHUYECKHH, OWOXMMHYECKHUH, MOJIEKYJISIPHO-
reHeTudyeckuii. COBpPEMEHHOE ONpENeNIEHNe TEeHOTHUIIA: IOJHOIT€HOMHOE CEKBEHHUPOBAHHUE,
TeHOTUIMMPOBaHKUE, B TOM umcie ¢ nomompbio I1I[P-ananu3a. HacrmencTtBenHnbie 3a0osieBaHUs
YelioBeKa: TeHHbIe OoNle3HHM, OOJE3HM ¢ HACIEACTBEHHON MPeapacloioKEHHOCTHIO,
xpoMocomHbie Oosie3an. ComaTnueckue © TeHepaTHBHbIe MyTaruu. CTBOJOBBIE KIIETKU.
[TpuHIMITEI 370pOBOTO 00pa3a KU3HU, NUATHOCTUKU, MPOQUIAKTUKYA U JICYCHUS T€HETHYECKHIX
Oone3Heil. MenuMKO-TeHEeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUEHHE MEAMLIMHCKOW TEHETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUUECKUX 3a00JIeBaHUI YeIOBeKa.

JdemoHcTpaumnu:

[Moptpetsr: I'. Mengens, T. Mopran, I'. ne ®puz, C. C. UerBepukos, H. B. Tumodees-
Pecorckwuii, H. 1. BaBunos.

Tabmupl u cxembl: « MOHOTHOPHIHOE CKPEIIMBAHUE M €T0 IIUTOTCHETUYECKAash OCHOBAY,
«3aKOH pacUICIUICHHs] M €ro IMTOT€HETUYEeCKass OCHOBa», «3aKOH YHUCTOTBI TameT»,
«urubpunnoe ckpenuBanue», «lL{uTomorndeckue OCHOBBI JAUTHOPUIHOTO CKPEIIMBAHUSY,
«Meroz», «B3anmoneincTerie amielbHbIX '€HOBY, «['eHeTnueckne KapThl paCTEHUM, )KUBOTHBIX
1 4elioBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIENOBAHUS, CLEIUIEHHOTO C IOJIOM»,
«KapuoTtunbl 4yenoBeka M JKUBOTHBIX», «Buasl wu3meHunBocti», «MoaudukannonHas
M3MEHYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTaloHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojenu-ammInKanuu «MoHoTHOpUIHOE CcKpemmBaHue», «HemnomHoe
JOMUHUpOBaHUEY», «JurunOpumnoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpormnpenapar «Jlpo3oduna» (Hopma, MyTanuu GOpMBI KPBUIBEB M OKPACKH Teja), repOapuii
«I"'opox moceBHOW».

JlaGopaTopHble U NpaKTH4YecKHe padoThbi:

Jlaboparopnast pa6ora Ne 5. «3ydenue pe3yabTaToB MOHOTHUOPHIHOTO U JTUTHOPHUHOTO
CKpEIIMBAHUA y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTaxy.

Jlaboparopnast pa6ora Ne 6. «3yyenne MmoauduKamOHHON U3MEHUYUBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Ps1/1a U BAPUALIMOHHON KPUBOI.

JlaGopatopnass pabGora Ne 7. «AHamM3 MyTammid y Jpo30QHIbl Ha TOTOBBIX
MHUKpOIIpenapaTax.

[TpakTraeckas padora Ne 2. «CocTaBlieHHE U aHATTU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexkuusi Kak HayKa ¥ MPoIecC. 3apoxkIeHUE CEeeKIuU U goMecTukanusa. Yuenue H. U.
BaBuioBa 0 LEHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJlbTypHbIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAIIHUX )KMBOTHBIX. COpT, MOPOAA, IITAMM.

CoBpeMeHHbBIE METOJBI CENeKIMU. MacCoBBIii U WHANBUAYATbHBI OTOOPHI B CENEKIIUU
pacTenuii U kUBOTHBIX. OIIEHKa 3KCTephepa. BIU3KOPOICTBEHHOE CKpEIIMBAaHUE — HHOPHIMHT.
Yucrtas nuHus. CkpemumBaHue 4YHCThIX JuHUM. [ereposuc, wunam rubOpupHas cuia.
HeponctBennoe ckpemuBanue — ayrOpuauar. OtnanéHHas ruOpuauzanus U e€  yCIeXH.
HckyccTBeHHBI MyTareHe3 M IMOJYyY€HUE MOJUIUIOWI0B. J(OCTH)KEHUSI CENEKIMH PACTCHHIA,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHonoruss kak orpacib NPOU3BOJCTBA. ['€HHas WHXKEHEpHs. OTanbl CO3JaHUS
pexombunantHo JIHK u Ttpancrenneix opranum3moB. Kierounas wumxenepus. Kietounble
KYyJbTYypbl. MUKPOKJIOHAJILHOE pa3MHOXEeHHE pacTeHuidl. KiionupoBaHue BbICOKOMPOAYKTUBHBIX
CEIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE | ITHYeckue mpobiembl. MO —
TeHETUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCcTpanuu:

[Toptpetsr: H. U. BaBusnos, U. B. Muuypun, I'. JI. Kapneuenko, M. ®@. IBaHoOB.

Tabmumpl 1 cxembl: Kapta «LIeHTpBI MPOUMCXOXKICHHUS WU MHOTO00pa3usl KyJIbTYPHBIX
pacteHuii», «Ilopoasl ToMalIHUX >KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHui», «OtaanéHHas
rubpuam3anus», «Paboter akagemmka M. @. HWeanoBay, «[lomumnougus», «OOBEKTHI
ounorexHonorum», «Kierodnele KynbTypbl U KIOHHpOBaHHE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJSKU IJIOJOB U KOPHEIUIOAOB IUKHX (OPM U KYJIbTYpHBIX COPTOB
pactenui, repoapuii «CenbCKOX035HCTBEHHBIE PACTCHHS.

JlaGopaTopHble U NpaKTH4YecKHe padoThi:

Okckypcusi « OCHOBHBIE METOIbl U JIOCTH)KEHHUS! CEJIEKIIMH PACTEHUM M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YYaCTOK, B TEILUIMYHOE
XO03sICTBO, JIA0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. IBosrOLIMOHHAS OMOJIOTHS.

[Ipennocbuik BO3HUKHOBEHMS 3BOJIIOIIMOHHOW TEOPUU. DBOJIOIMOHHAS TEOpUS U €€
MeCTO B OMOJIOTHH. BiMsiHuE 3BOMIONIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTHX HAyK.

CupnerenbctBa sBomonuu. [lameoHTosiornyeckue: MOCIEAOBATENBHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJOTMYECKON JIETONUCH, TIepexoanbie Gpopmbl. buoreorpaduueckne: cxoncTBo
u paznuuue GayH u GIop MaTEpPUKOB U OCTPOBOB.

DOMOpHONIOrHYecKre: CXOJCTBA W pa3ivuus SMOPHOHOB pa3HBIX BUAOB IMO3BOHOYHBIX.
CpaBHHTENIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, AaHAJOTWYHBbIE, pPYyAHUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJEKYJIIpHO-OMOXUMHUYECKHUE: CXOJCTBO MEXaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX MyTeH y BCEX OpraHU3MOB.

OpomtonmonHass teopus Y. JlapBuna. Ilpeanoceuiky BO3HMKHOBEHMS JapBHHU3MA.
JIBIDKyIIMe CHUJIBI  HBOJIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE TIpU
OTPaHUYEHHOCTH PECYpCOB, HeompelenEHHas H3MEHUYMBOCTh, OOphOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBII 0TOOD).

Cunretnueckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJIOKECHHS.

MukposBomtonus. [Tonynanms kak eIMHALIA BUIA U SBOJIIOLIUN.

JIBmokymiue cuiibl ((pakTopbl) 3BOJIOLUUU BHIOB B mpupoje. MyTallmoHHBIN Mpolecc U
KOMOMHATHBHAsE W3MEHYUBOCTH. [lomyssiuoHHble BOJHBI UM apeid reHoB. Mzonauus u
MUTpaLusl.

EcrecTBeHHbIii 0TOOp — Hampapistromuil ¢axTop 3BoioUUU. DOpPMBI €CTECTBEHHOTO
otOopa.

[TprucnocoOaeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Boolun. [Ipumepsl mpucnocodaeHuit
y Opranu3MoB. ApoMop(}o3bl U UIUOA AN TAI|H.

Bun wu Bumoo6pazoBanme. Kputepum Buma. OcHOBHbIE (HOPMBI BHI000pa30BaHMS:
reorpaguueckoe, 3KOJI0rHIECKOe.



MaxkposBomronusa. @opMbl 3BoMIONUH: (pueTHdecKas, AUBEPreHTHAs, KOHBEPTEHTHAs,
napasensHas. HeoOpatumMocTs 3BOMIONNN.

[Ipoucxoxaenue oT HECIMEeMAIU3UPOBAHHBIX MIPEIKOB. [Iporpeccupyromias
crienuaan3anus. AanTuBHAS paIdalys.
JdemoHcTpaumnu:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, D.
I'exkxens, @. Mroiep, A. H. CeBepiios.

Tabmumelt u  cxembl: «Pa3BuTHe opraHmueckoro Mupa Ha 3emiey, «3apoJbIu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «®DopMbl OOppOBI 3a CYIIECTBOBAHHEY,
«EctectBennslit  otO0p», «MHOroobpazue CcoOpToB pacTeHui», «MHorooOpasue Mnopos
KUBOTHBIXY, «ITomynsiuumy, «MyTanuoHHas U3MEHYUBOCTDHY, «Apomop¢ho3bDy,
«nnoananramuny», «OO0mmas aereHepaius», «JBmwxymme cuiabsl dBoonun», «Kapra-cxema
MapmipyTta myremectBus Y. Jlapsunay, «boppba 3a cymectBoBaHue», «IIpucmocobieHHOCTh
opraHusMoBy, «I eorpaduueckoe BuI000pa3oBaHue», « IKOJIOTHUECKOE BHI000pa30BaHUEY.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMHU THUIIAMHU OKpPAacKu, HaOOp IJI0/I0B U
ceMsH, KoyuteKuus «[IpuMepsl 3aIUTHRIX PUCTIOCOOICHUH Y KUBOTHBIX», MOIeNb «OCHOBHBIC
HATPABIICHUS IBOIONUNY», 00bEMHAsE MO/ieTh « CTPOCHHE TOJIOBHOTO MO3Ta IMMO3BOHOYHBIX).

buoreorpaduyeckass kapra wmupa, Kouekuus «DOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PaCTeHHUW», MoJeib anrumkanusa «llepekpéct XpoMocom», Bla)KHbIE MpenapaTsl
«Pa3Butue Hacexkomoroy», «Pa3BuTHe nArymkm», MuKporpemnapaT «J/[pozoduna» (HOpMa,
MyTaIuu (OpPMBbI KPBUTHEB U OKPACKHU TENA).

JlaGopaTopHble U NpaKTH4YecKHe padoThbi:

Jlabopartopnast pa6ora Ne 1. «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUION.

JlaGopatopnas pabora Ne 2. «Omnucanue npUCHIOCOOIEHHOCTH OpraHu3mMa u €
OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe KU3HU Ha 3emJie.

JloHayuyHble TIPEACTABICHUS O 3apOXKACHUM XU3HU. HayuHble rUroTe3bl BOSHUKHOBEHUS
KU3HM Ha 3emiie: aOMOreHe3 W TMaHCIepMHUs. XHUMHUYECKas IBOJIONUSA. AOMOTEHHBIN CHHTE3
OpraHWYEeCKHX  BELIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMUYECKOH sBojtonnu. HavdanpHble 3Tanbl Ouonorudeckoit sBomonun. 'unoresa PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BOSHHUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKH U UX
sBoMtoLMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emwsie nmo dpaMm UM nepuoxaMm. Karapxeil. Apxeiickas u
npotepo3oiickass dpel. llameozoiickas 3pa u e€ mNepuoasl: KEMOPHUCKHHA, OpIOBHUKCKUH,
CUJIypUHCKHM, 1€BOHCKUHN, KAMEHHOYT OJIbHBIM, IEPMCKHUH.

Me3so30lickas 3pa 1 €€ NepuoIbl: TPUACOBBIN, FOPCKUM, METOBOM.

Kalino3zoiickas a3pa u €€ nepuoibl: MajieOreHOBbI, HEOT€HOBBIN, aHTPOIIOTE€HOBBIH.

XapakTepucTuKa KiIuMaTa M TeOJOTHYECKHMX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIFOIUU
pPacTUTEIBHOTO M JKMUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUN M KMBOTHBIX. [losBiieHWmE,
pacuBET U BBIMUPAHUE TPYII )KUBBIX OPTraHNU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OoTpa)keHue HBOIONUU. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIIbl OPraHU3MOB.

DOBOJIIOLIMST  YeJOBEKa. AHTpPOIOJIOrus Kak Hayka. Pa3BuTue mpencTaBleHUd o
IIPOUCXO0KICHUH YelloBeKa. MeToibl n3yueHus anTponorenesa. CxoACTBa U pa3inyusl 4eJ0BEKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MOJIO0KEHNE YEIOBEKA.



JBwxkymme cuisl  (pakrtopbl) aHTpomnorene3a. HaciencTBeHHass WM3MEHYMBOCTh U
ecTeCTBEHHbII 0TO0p. OO0IIecTBEHHBII 00pa3 )KU3HU, U3TOTOBIICHUE OPYIHA TPy/Ja, MBIILICHHE,
peub.

OcHOBHbBIE CTagUU U BETBU 3BOJIOLMHU YEIOBEKA: aBCTPANIONMUTEKH, YUeloBEK yMEblid,
Uenosek npsmoxondmuii, YenoBek HeaHaepTaiabckui, YenoBexk pazymubid. Haxonku
MCKOMaeMbIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh PAacCHpPOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BPONEOUIHAs (eBpa3uiicKasi), HErpo-
aBcTpajioujHas  (dKBaTOpuajibHasi), MOHTOJOUJHAs  (a3MaTCKO-aMepHuKaHcKas).  YepTsl
NPUCIOCOOJICHHOCTH MPEJCTAaBUTENICH UYEJIOBEYECKMX pac K YCIOBHAM CYIICCTBOBAHHUSL.
EnunctBO uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. ITactep, A. K. Onapun, C. Munnep, I'. FOpu, Y. [lapBuH.

Tabmuupr u cxembl: «Bo3unkHoBeHUEe COTHEYHOU CHCTEMB», «Pa3BUTHE OPraHMYECKOTO
mupa», «PacturenbHas kieTka», <«OKuBoTHas kieTka», «l[IpokapuoTuueckas KJeTKay,
«CoBpeMeHHasi CUCTEMa OPraHu4eckoro Mupa», «CpaBHEHHE aHAaTOMHYECKHX YEPT CTPOCHMS
YeJIOBeKa M YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKUX HAXOIOK
IIPEAKOB COBPEMEHHOIO 4YelloBeKay, «/lpeBHeimne moan», «/lpesBHue moaw», «llepsbie
COBpPEMEHHBIE JTI0AN», «UenoBeuecKre paco».

O6opynoBanue: wmyasixku  «[Ipoucxoxnenne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKAaHTPOIa, HeaHJepTaiblia, KPOMaHbOHIIA), CIENKUA WIH U300pakKeHHsT KaMEHHBIX OpyIuit
MEePBOOBITHOTO YeJIOBEKa (KaMHHU-YOIIIEphI, pyOusa, ckpebdiia), reoXpoHOJIOTHIecKass TabauIa,
KoJuteKuus «@opMbl COXPAaHHOCTH UCKOMIAEMBIX KHUBOTHBIX U PACTECHUID.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

[Tpaktuueckas pabora Ne 1. «/3yueHre UCKOMAaEeMbIX OCTaTKOB PAaCTEHUI U JKUBOTHBIX B
KOJUIEKLIASAX).

DKCKypcHsi «DBOJIIOIMS OPraHUYECKOro MHupa Ha 3emiie» (B €CTEeCTBEHHO-HAYYHBIM WU
KpaeBeIueCKHil My3eil).

Tema 3. OpranusMbl U OKpYyKaOLIAs cpeaa.

DOKoJIOTHUSI KakK Hayka. 3aJadyd W pa3liesibl  AKOJOTHMH. MeToAbl 3KOJIOTHYECKUX
UCCIIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpensl  oOWTaHus ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IOYBEHHAs,
BHYTPUOpPraHU3MEHHAsI.

Okonornyeckue (akropel. Krnaccudukanus skonornyeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JleiCTBIE SKOJIIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuotndeckue  (akTophpl:  CBET, TEMIIEpaTypa, BIAKHOCTb.  DOTONEPUOIU3M.
[IpucnocoOneHust OpraHu3MoB K JeHCTBUIO abUOTHYECKHUX (aKTOpOB. bruosornyeckue puTMsl.

buotnueckne  daktopel. Buabpl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHITHUS,
XHUIHUYECTBO, CUMOMO3 U ero (Gopmbl. [lapazutusm, koomepaiys, MyTyalu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHHEe OUOTHYECKHUX
B3aUMOJICHCTBHI JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEpUCTUKU nomyssiuud. (OCHOBHBIE IOKAa3aTelnW IOMYJISALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJAa€MOCTb, CMEPTHOCTb, INPUPOCT, Murpauus. [uHamuka
YHCIIEHHOCTH MOIYJISIUY U €€ PeryJsiusl.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ymbonpar, K. @. Pynse, D. ['ekkens.



Tabmuue! u cxemsl: kapra «[Ipupoansie 30Hb1 3eman», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«®Doronepuognzmy», «llomymsanum», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH IOMYJISALUN
uH}y30puu-Typenbkny», «llumensie nenmy.

JlaGopaTopHble U NpaKTH4YecKHe padoThbi:

Jlaboparopnas padota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHUI U3 PA3HBIX MECT
OOUTaHUS.

Jlaboparopnast pabota Ne 4. «BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktuueckas padora Ne 2. «[1onc4€r MIOTHOCTH MOMYJISAIMNA Pa3HbIX BUAOB PACTCHUI.

Tema 4. CoolmecTBa U 3KOJIOrHYEeCKHE CHCTEMBbI.

CoobmectBo  opranm3smMoB —  OuonieHo3.  CTpykTypbl  OHMOLIEHO3a:  BHOBas,
NpOCTpaHCTBEHHas, Tpoduueckas (numieBas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

DKOJIOTHUECKHE CUCTEeMBbI (dKocucTeMbl). [loHsTHE 00 3KOCHMCTEME M OHMOTCOICHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: TPOJYLEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopoT BemecTB W IMOTOK 3HEPrud B HKOcUcTeMe. Tpodwuueckue (MUIIEBHIEC) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTead SKOCHUCTEMBI: Ouomacca,
NPOAYKIHUS. DKOJOTMYECKHE MHpaMHIbL: TPOAYKIUH, YHUCICHHOCTH, Ouomacchl. CBoiicTBa
HKOCHUCTEM: YCTOHUNBOCTb, CAMOpEryJisLus, pa3Butie. CyKieccus.

IIpuponHble 3KOCHCTEMBL. DKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOMHOIO WIH
IIMPOKOJIMCTBEHHOT O JIeca.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOOoIKocucTeMbl. buonorndyeckoe u
XO03sIIICTBEHHOE 3HAUEHHE arpPO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpaszue kak (akTop yCTOHYMBOCTH dKocucTeM. CoxpaHeHHEe OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTPYKTypa OHOC]EpHI.
Kusoe BemectBo u ero ¢ynkuuu. OcobeHHOCTH OHOchepbl Kak TII00aJbHONW HKOCHCTEMBI.
JluHamMmuueckoe paBHOBECHE B 0OpaTHas cBs3b B Onocdepe.

KpyroBopoTbl BemecTB M OHOT€OXMMHYECKHE LMKIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTpONOTeHHbIE W3MeHeHus1 B Ouocdepe. ['mobanbHbIe
9KOJIOTHYECKUE MPOOIIEMBI.

CocyuiecTBoBaHM€e NPUPOBI U UeroBeuecTBa. CoxpaHeHue 6MopazHoOOpa3usi Kak OCHOBA
ycroitunBoctr 6uocdepsl. OcHOBa palMOHAIBHOTO YIIPABICHHUS MPUPOTHBIMU PECYPCAMU M UX
ucnosnb3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBL.

JdemoHcTpaumnu:

[optpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupr u cxembl: «llumessie nienn», «buoneHo3: coctaB u cTpykrypa», «IIpupoaHsie
coobmectBay, «llemn mnuraHus», «Okomoruueckas nupamuga», «buocdhepa u yenoek»,
«JKOCHCTEMA IIMPOKOJIMCTBEHHOIO Jieca», «DKOCHUCTEMa XBOWHOro Jjeca», «buonenos
BofoéMay, «ArpoueHo3», «llpumepHble aHTPONOTreHHbIE BO3ACUCTBUA Ha MPHUPOAY»,
«BaxxHelmme UCTOYHMKHU 3arpsi3HEHMsI BO3JyXa M TIPYHTOBBIX BOI», «llouBa — BakHelInas
cocTasisttomias Ouochepsy, «PakTopsl Aerpaganuu nouB», «[lapHuKoBeINA AP heKrT», «PaKkTOpHI
PannoaKTUBHOTO 3arpsi3sHeHus Onocdepbl», «O0mas ctpykrypa 6uocheps», «Pacnpocrpanenue
KM3HU B Ouocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yrieponga B 6uocdepe,
«KpyroBopot azora B mpupoae».

Ob6opynoBanue: MO/ICITb-aITITUKATIHS «Tunmansie OMOIICHO3BI», repbapuii
«PactutenpHbple  cooOmecTBay, KoJulekuuu — «buwornieHos», «Bpeautenn = BakHEWIIMX



CENIbCKOXO3SMICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUIGKIIMM pAcTeHUl U  KUBOTHBIX,
IIPUHAJUIEKALINE K Pa3HBIM SKOJIOIMUECKUM IpyInaMm ogHoro Buaa, KpacHas kaura Poccuiickoit
denepanyn, N300pKEHUS OXPAHIEMBIX BHJIOB PACTEHUH U KUBOTHBIX.



INTIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOIT'PAMMBI 110 BMOJIOTMM HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUIA

Cormacio ®I'OC COO, ycraHaBIuMBarOTCsA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00y4arolMMUCS POTpaMM CpeHero oo1iero o0pa3oBaHus: JINYHOCTHBIM, METAPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TUYHOCTHBIX pE3yJbTATOB OCBOCHHS mNpenMera «buUONorus» BbIIEICHBI
CIICAYIOIIME  COCTABIIIOUIME: OCO3HAHME OOYyYalOIMIMMUCS  POCCUHCKOW  TpakIaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH W CaMOONPENEIEHUIO,
HaJIMYUMe MOTHBAIMM K OOy4YeHUIO0 OWOJIOrHM, IeJICHANpaBlIeHHOE pa3BUTHE BHYTPEHHUX
yOEKJIEHHUI JINYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAIUIUI pa3BUTHUS
OMOJIOTMYECKOr0 3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYalOUIMXCsS PYKOBOJICTBOBATHCS B
CBOEH  JICSITENBHOCTH  IEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYLUIUMU  CHUCTEME
OMOIOTMYeCKOro 00pa3oBaHWs, HAJIMYMWE OKOJIOTHYECKOTO IPAaBOCO3HAHHUS, CIIOCOOHOCTH
CTaBUTb LIETIU U CTPOUTD KU3HECHHBIEC IIJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHHS IpeameTa «bHoNorus» AOCTUraloTCsl B €AMHCTBE
y4eOHOM M BOCHIHTATEIbHON AEATEIHLHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHATBIMH B
oOmiecTBe MpaBUJIaMH M HOPMaMHU TOBEIEHUS U CIIOCOOCTBYIOT IpoOIleccaM CaMOIO3HaHMUS,
CaMOBOCIIUTaHUSI M CaMOPA3BUTHs, PA3BUTHsA BHYTPEHHEH IMO3WLHM JIMYHOCTH, MATPUOTU3MA,
YBKEHHUS K 3aKOHY M MPABOIMOPSAKY, YETOBEKY TpyJa U CTaplieMy MOKOJEHHUIO0, B3aUMHOIO
YBaXCHHs, OEpPEeKHOTO  OTHOMIEHUS K  KyJIbTYpHOMY  HACJIEOUI0 W TPaJUIUSM
MHOTOHAaLIMOHAJIBHOTO Hapoaa Poccuiickon denepaunn, NpUPOIE U OKPYKAIOLIEH Cpeae.

JIMdHOCTHBIE pe3yJbTaThl OCBOCHUS Y4eOHOTO mpeaMeTa «bruoIorusy» TOJDKHBI OTPakKaTh
TOTOBHOCTh U CIIOCOOHOCTH O0YYaIoIIUXCsl pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3ULIUEH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX OpPWEHTAlUi, ITO3UTHBHBIX BHYTPEHHHUX
yOEKIEHHUI, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHICKOro  oOllecTBa,
pacuIMpeHre >KM3HEHHOTO ONBITA M OIbITa ACSATENIBHOCTH B NPOLECCE pealn3allyd OCHOBHBIX
HaIpaBJI€HUN BOCIIUTATEIbHOM ESITEIbHOCTH, B TOM YUCIIE B YaCTH:

1) rpamIaHCKOT0 BOCIIUTAHMSA:

cOPMUPOBAHHOCTh TPAKAAHCKOW TMO3UIMM  OOydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAaHUE CBOUX KOHCTUTYLHMOHHBIX MpaB U OO0S3aHHOCTEH, YBa)KEHUE 3aKOHA U
MIPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOH NEATEIBHOCTH MPHU CO3JaHUH YUEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbIX U TO3HABATENbHBIX 3a/1a4, BHIIIOJHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEJENATh COOCTBEHHYIO TO3HMIMIO TIO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KHU3HH U OOBSICHATH €€;

YyMEHHE yYHUThIBaTh B CBOMX JCHCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ pa3HBIMU yOEKICHUSIMHU, KyJIbTYPHBIMHU IEHHOCTSMH U COIUATBHBIM
MTOJIOKEHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBIMOJHEHUS YUEOHBIX,
MO3HABATENIbHBIX M UCCJEA0BATENIbCKUX 3a/lad, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHHIO
OIMIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPIKAHMS;

TOTOBHOCTb K TYMaHUTAapPHOU U BOJIOHTEPCKOU AEATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTb POCCUICKOMN TPaKIAHCKON UICHTUIHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoamHOI, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IIPOLJIOE ¥ HACTOSALIEE MHOTOHAMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIICHHE K NPUPOAHOMY HACICAUI0 U TMaMATHUKAM TPHUPOIbI,
nocTxkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OIIGHHMBATh BKJIAJ] POCCHUMCKMX YYEHBIX B CTAaHOBJICHHWE M pa3BUTHE
OHOIOrUH, MOHUMAaHUS 3HAYE€HUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPOJIbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO OOIIECTBA;

uzeiHast yoe:xx 1I€HHOCTh, TOTOBHOCTb K CIIY>KEHHUIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA

OCO3HAHHUE JTYXOBHBIX LIEHHOCTEH POCCUNCKOI0 HAPOAA;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOT'O IOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIUIO0 M MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUCHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOJMTENSAM, CO3JAHUIO CEMbM Ha OCHOBE
OCO3HAHHOT'O MPUHATHUS LICHHOCTEW CEMENHON KU3HU B COOTBETCTBUU C TPAaJULUSAMH HapOJOB
Poccuu;

4) 3¢cTeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMAHNE YMOLMOHAIIBHOTO BO3ACHCTBUS AKUBON IPUPOJBI U €€ HEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXKEHUIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KadecTBa TBOPYECKOMN JIMYHOCTH;

5) ¢usuveckoro BocnuUTaHWs, (OPMHMPOBAHUA  KYJbTYPbl 310pPOBbS M
3MOLHMOHAJILHOTO 0JIArONOJTyYHsi:

MOHMMAaHME U pealn3alys 310pOBOro U 0e3omacHoro odpasa *HU3HH (370pOBOE MUTAHHUE,
COOIOICHHE TUTUCHUYECKUX MPABWI M HOPM, COAIAHCUPOBAHHBIM PEKUM 3aHITHA M OTIBIXA,
peryisipHass (u3MUYECKash aKTUBHOCTH), OEpPEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (PU3HUECKOMY U IICUXHUYECKOMY 3/10pPOBBIO;

MOHMMAHWE LEHHOCTH NPaBWJI WHAMBUIYAIbHOTO M KOJUIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTyalUsIX, YTPOKAOIINX 30POBbIO U )KU3HU JIOIEH;

OCO3HAaHUE TOCIEACTBUA U HEMPUITHS BPEIHBIX MPUBBIYEK (YMOTPEOIEHUS alKOToJIs,
HapKOTHUKOB, KypEHHUs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPY/y, OCO3HAHHE LIECHHOCTH MacTepCTBa, TPYI0JII00HeE;

TOTOBHOCTb K AKTUBHOM JAESTEIBHOCTU TEXHOJIOIMUECKON U COLMAIbHOM HAPABICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBAaTh, IUIAHUPOBATH W CaMOCTOSITEIBHO  BBINOJHATH — TaKylo
NEeSATEIbHOCTb;



HMHTEpEC K pa3IuyHbIM cdepaM MpodeccHOHAIBHON ACSITeNbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BEIOOpP OyayIieii mpodeccruu u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TTAHbL;

TOTOBHOCTb M CHOCOOHOCTh K 0OPa30BaHUIO U CaMOOOpPA30BaHHUIO Ha MPOTSHKEHUHM BCei
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

9KOJIOTMYECKHU 11eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIIECTBOBaHMUS,

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYyNIbTYphl: MPUOOPETEHHE OMBITa TUIAHUPOBAHUS
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEICTBUN SISl OKPYKAIOILIEH CPe/Ibl;

OCO3HaHUE TTI00ATBHOT0 XapaKTepa KOJOTHIECKUX POoOJIeM U MyTel X pPelIeHus;

CIIOCOOHOCTH HCTIONB30BaTh MPUOOpPETaeMble TPU U3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelleHuu MNpoOJeM, CBSI3aHHBIX C PAalMOHAIBHBIM IMPUPOAOIOIb30BaHUEM (COOIIOIeHNE
MpaBWJI TIOBEJIEHUSI B NPUPOJE, HANpPaBIECHHBIX HAa COXPAHEHHWE PABHOBECHUS B SKOCHUCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HENPUATHE JECUCTBUM, MPUHOCAIIMX BPEI OKPYKAIOUIEH NPUPOIHOU Cpee,
YMEHHE MPOTHO3UPOBATH HEOJIATONPUSATHBIC YKOJOTHUYECKHUE MOCIEACTBUS MPEINPHHUMAEMBIX
JNEUCTBUN U IIPEAOTBPAIIATh UX;

HaJU4he pPa3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpbI, OIbITa
NESATEIbHOCTH  HKOJOTMYECKOM HAMpPaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBATHCSI HMH B
MO3HABATEIbHON, KOMMYHHUKAaTUBHOW M COLMAJIbHON MpaKkTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUUECKON AESITeTbHOCTH IKOJIOTUYECKOM HallpaBIeHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTUsS HAyKd ¥ OOINECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HA JUAJIOTE KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SA3bIKOBOW U YUTATEIBCKON KYJIbTYPBI KaK CPEICTBA B3aUMOICHCTBUS
MEXy JIIOJIbMH U TO3HAHUS MUPA;

MOHUMaHWe crnenuPukrn OMOJIOTUU KaK HayKH, OCO3HaHUA €€ ponu B (HOPMUPOBAHUH
paloHaIbHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO MpPeICTaBIeHHs 00 OKpYKaroleM
MUpEe Kak O €IWHCTBE TMpPHUpPOAbl, dYelloBeKka M OO0IIecTBa, B TMO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pereHuH npoOaeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTU OWOJIOTHH /Ui COBPEMEHHOW IMBHIIM3AIMH: 00ECTICUCHUS
HOBOTO YpPOBHSI Pa3BUTHUS MEIUIMHBI, CO3aHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie mpoOIeMbl Pa3BUTHUS YEIIOBEUECTBA, TIOUCKA MyTEH BBIXOJA M3 TI00ATBHBIX
AKOJIOTMYECKUX MPOOJIeM U 00ecTieueHus Mmepexoaa K yCTOWIMBOMY Pa3BUTHIO, PAITMOHATIELHOMY
MCIOJIb30BAaHUIO MIPUPOIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyUYEHUU OHOJOTMUECKHX 3HAHUU B LIEJISAX MOBBIIICHUS OO0IIen
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TIpaMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIMOHAIbHON
TPaMOTHOCTH O00y4Jaronuxcs, opMupyemMoit npu u3y4eHuu OMOJIOTHH;

MMOHUMAHUE CYIIHOCTH METOJIOB IO3HAHMS, HMCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIb30BaTh TOJy4YaeMble 3HAHUS [UIsI aHaMM3a W OOBSICHCHHS SBICHUI
OKpY)KAIOIIer0 MHUpPa M TPOUCXOMSIINX B HEM W3MEHEHUH, yMEHHE JenaTh 00OCHOBAHHBIE
3aKJIFOUEHUSI Ha OCHOBE HAy4YHBIX (DaKTOB M HMMEIOIIUXCS JaHHBIX C LEIbI0 TOTYYEHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OHMOJOTMYECKHE 3HAHUS [Js pelleHus
po0JieM B pealibHbIX )KHU3HEHHBIX CUTYAIHUIX;



OCO3HAHME IIEHHOCTU HAyYHOW JIEATEIIbHOCTH, TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO U
HCCIIEI0BATENBCKYIO IEATEIbHOCTh MHINBUIYabHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpPA30BaHMIO, K
aKTHBHOMY TIOJIy4YCHHIO HOBBIX 3HAaHMH MO OHOJOTMM B COOTBETCTBHUH C >KU3HCHHBIMH
MOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3ysbTaThl OCBOEHHUSI ydeOHoro mpeamera «buosnorus» BKIIOYAIOT:
3HaYUMBbIC Ui (OPMHPOBAHHSI MHPOBO33PECHHSI OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MexXIpeIMeTHBIC) OOIIIeHAYYHBIE TTOHSTHS, OTPAXKAIOIINE [IETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/IOB IMO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SIBIIGHUE, TPOIECC, CUCTeMa, HAay4HbIH (haKT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCleJoBaHUEe, HAOIIOJCHNE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHUBEpCaJbHbIE
y4yeOHbIe JeHCTBHs (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJISTUBHBIE), 00CCIEUYNBAIOIINE
¢dbopMupoBaHre (PYHKIMOHAIBHON I'PaMOTHOCTH M COLMAIBHOM KOMIETEHLHH O0ydYarommxcs,
CIIOCOOHOCTh o0Oy4aromuxcs HCIIOJIb30BATh OCBOCHHBIE MEXAUCLIUTIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEpPCAIbHbIC YYeOHBIC ICHCTBUS B TO3HABATEIHLHOU U
COLIMAJIBHOMN ITPAKTHUKE.

MertamnpeaMeTHbIe pe3yNbTaThl OCBOSHHS INPOrpaMMBbl CpelHEro oO0Iiero odpa3oBaHuUs
JOJKHBI OTPaXKaTh:

OBi1aieHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH [1€HCTBUSIMU:

1) 6a3oBble JJOornuecKue AeHCTBUSI:

CaMOCTOSITeNIbHO (hOpMyIHpOBaTh U aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIONIb30BAaTh TPU OCBOCHHHM 3HAHWUN MPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIH3a,
CHHTE3a, CpaBHEHHUS, KJIACCUPHUKAIMU, OOOOIIEHHs), PpACKPbIBATh CMBICI OHMOJIOTMYECKHX
MOHSITUH (BBIIETATH UX XapaKTEePHbBIE MPU3HAKHU, YCTAHABIUBATH CBS3H C IPYTHMH IMOHATHIMH);

OTIPECTIATh WENH JIEATEIHHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTH PE3YJIbTaThl I€ATEILHOCTHU C MIOCTaBICHHBIMU LIETSMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHSTHUS UIsl OOBbsACHEHUS (AKTOB M SBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYKICHHUS (MHIYKTHBHbIC, JACIyKTUBHBIC, IO aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYITHUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

MIPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUN B M3y4aeMBIX OMOJOTHYECKMX OOBEKTaX, a TaKkKe MPOTHUBOPEUYHH pPa3HOTrO poja,
BBISIBJICHHBIX B PA3JIUYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabatbIBaTh IUIaH peUICHUs MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOLIUXCSl MaTepUaIbHbIX
1 HeMaTepHualbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLIEHMBATHh COOTBETCTBHUE PE3YJIbTATOB LEINSIM,
OIICHUBATh PUCKU TOCIEICTBUN AEITEITLHOCTH;

KOOPJAMHHUPOBATh M BBIMOJNHATE pPabOTy B YCIOBHUSAX pPEAbHOTO, BHPTYalbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIeM.

2) 0a3oBbIe HCCJIEA0BATEIbCKUE AeHCTBUS:



BJIAJICTh HaBBIKAMU Y4E€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOM JEATEIbHOCTH, HaBBIKAMU
paspernieHus: npodsieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHMCKY METOJIOB
peleHus MPaKTUYECKHUX 33124, IPUMEHEHHIO Pa3InYHBIX METOAOB TIO3HAHUS;

UCTIONIb30BAaTh PA3IWYHBIE BUABI JESITEIFHOCTH MO MOJIYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETalNy, MPeoOpa3oBaHNIO0 M MPUMEHEHHUIO B y4COHBIX CHUTyalusX, B TOM YHCIIE IPU
CO3ZIaHUH YYEOHBIX U COIMAIBHBIX IPOCKTOB;

(dbopMupOBaTh HAyYHBIM THIT MBIIUICHHS, BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KIIOUEBBIMH
MOHATUSMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B OOpA30BATEIBHON NEATEIBHOCTH W
KM3HEHHBIX CUTYalUsX;

BBISIBIISITh TIPUUMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJM3HpOBaTh 3ajady, BBIABUTATh
runoresy e€ pemieHus, HaXOJWTh AapryMEHTHl IS JIOKAa3aTeNIbCTBA CBOMX YTBEPIKICHHUH,
3a7aBaTh NMapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3WPOBATh TIIOJIyUYCHHBIE B XOAE pEIICHHS 3aJa4d Ppe3yJbTaThl, KPUTHYECKH
OLICHWBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATh N3MEHEHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CHTYAallUsIM, OLIECHUBATh MPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh 1IE€JICHANIPABICHHBIN MMOMCK IMEpPEeHOoca CPEACTB U CIOCOOOB JCHCTBUS B
po(hecCHOHANBEHYIO CPEey;

yMeTh NEPEHOCUTh 3HAHMA B  I[O3HABATENBHYI0 M  IPAKTHYECKYI0  00JacTu
KHU3HEACATEIILHOCTH;

yYMEeTh HHTETPUPOBATH 3HAHUS U3 PA3HBIX NPEIMETHBIX 00JIacTeH;

BBIBUTaTh HOBBIE HJEH, NpeaiaraTb OPUTHMHAIBHBIC IOJXOABI M PEIICHHS, CTaBHTh
npoOJIeMBI U 331a4H, JIOITYCKAIOIINE allbTePHATHBHBIC PEIICHHS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCA B PA3IMYHBIX MCTOUYHUKAX HH(popMaImu (TeKCTe ydeOHOro mocoodus,
HAYYHO-TIONYJISIPHOW JUTEpaType, OMOIOTHUECKUX CIOBAPSIX M CHPAaBOYHHUKAX, KOMIIbIOTEPHBIX
0a3ax maHHBIX, B VHTepHeTe), aHANU3UpPOBaTh HH(OPMAIMIO pPA3IUYHBIX BHIOB H (HOpM
HpEACTaBICHNS, KPUTUYECKU OIICHUBATh €€ JOCTOBEPHOCTh M HEPOTUBOPEYHBOCTE;

(bopMyITHpOBaTH 3ampoChl M HPUMEHATH Pa3IUYHBIC METOABI NPH IOHCKE U OTOOpe
Ounonornueckoi nH(popMauu, HeOOXOAMMOM JIJIsl BEIIOJHCHUSI YISOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIb30BAaHHA HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATH KYJIbTYpPY aKTUBHOT'O UCTIOIb30BAHUS PA3TUUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHMAJbHYIO (OpMY TNpeACTaBICHUS OHOJIOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOIHIIbI, PUCYHKH U APYTOE);

UCTIOJIb30BaTh HAYYHBIH $3bIK B KauyeCTBE CpEACTBAa IMPH paboTe C OHMOJIOTHYECKOM
uHpopManyeil: MPUMEHITh XUMHUYECKHe, (PU3NUECKHEe W MaTeMaTH4ecKHe 3HAKH U CHMBOJIBI,
dbopmynel, ab0peBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-
CHMBOJIMUECKHE CPE/ICTBA HATJISJHOCTH;

BJIAJICTh HABBIKAMH PACHO3HABaHWSA W 3amUThl HHGOpManuy, HHOOPMAIMOHHON
0€30MacHOCTH JIMYHOCTH.

OsJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSAMU:

1) oOmenue:

OCYIIECTBIISATh KOMMYHHKAILIUU BO BCeX c(epax >KW3HU, aKTUBHO Y4acTBOBATH B JHAJIOTE
WIN JUCKYCCHH IO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHHE 3a/1aBaTh BOIIPOCHI, BHICKa3bIBAThH
CY)KICHHS OTHOCHUTENBHO BBHINOJHEHUS TpeaIaracMol 3afadd, y4YUTHIBATH HMHTEPECHl U
COTJIACOBAHHOCTH MO3HMIUH APYTHX YIACTHUKOB JIHATIOTA WIIH JUCKYCCHH);



pacrio3HaBaTh HeBepOaJlbHBIE CpEACTBA OOLICHHS, MOHMUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYallUi, yMETh CMAT4aTh KOHMIUKTH U
BECTH IIEPErOBOPHI;

BJIAJIETh PA3IUYHBIMHU CIIOCOOAMM OOLIEHMS M B3aUMOJEHCTBHS, NMOHMMATh HAaMEPEHUS
APYTUX JIOJIEH, MPOSABIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECEIHUKY U B KOPPEKTHOW (hopme
(bopMyIMpOBATH CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIOIB30BAHUEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAA 1eITeJIbHOCTD:

MOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHYaJbHON pabOTHI MPHU
peleHn OMOIOTUYeCKOi MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYTITOBBIX
(dhopM B3aMMOJICHCTBUS TPU PEIICHUH YICOHOU 3a/1a4u;

BbIOMpPATh TEMATUKy U METOJAbI COBMECTHBIX ACHCTBUH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kKI0TO 4JIeHa KOJUICKTHBA;

IIPUHUMATh LEIH COBMECTHOM JAEATEIbHOCTH, OPIaHMU30BBIBAaTH M KOOPIWHUPOBATH
JNEUCTBUS 1O €€ IJOCTHKEHHUIO: COCTAaBIATH IUIAH JEHUCTBUM, pacCHpelesiATh POJU C Yy4ETOM
MHEHHMH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboTHI;

OLICHMBATh Ka4E€CTBO CBOETO BKJIAJA M KaKIOr0 YYaCTHHKA KOMaH/bl B OOLIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeiaraTb HOBBIE IIPOEKTHI, OLICHMBATh WACH C IMO3ULHU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIAATh IIO3UTHBHOE CTPATETUYECKOE TIIOBEICHUE B PA3NMYHBIX CHTYyalMsX,
HPOSIBJIATH TBOPUYECTBO U BOOOPaKEHHE, ObITh HHUIIMATUBHBIM.

Ogi1aieHHe YHHBEPCAJIBHBIMH PeryJsiTHBHBIMU 1efiCTBUAMM:

1) camoopranmsanms:

UCTIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIA BBIABICHHA NpoOJIeM U WX pEIIeHHS B
KM3HEHHBIX M YUEOHBIX CUTYallHsX;

BbIOMpPATh HA OCHOBE OMOJOIMYECKUX 3HAHUHN LIE€TIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSX M IIOCTYIKAaX IO OTHOLIECHUIO K JKMBOM IPHUPOJE, CBOEMY 3J0POBBIO M 30POBBIO
OKpY’KaIOIIHX;

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENIbHYIO JESITEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIC 3aJadyd B 00pa30BATENBLHOW NEATEIBHOCTH U
KU3HEHHBIX CUTyaLUsIX;

CaMOCTOSITENIFHO COCTABIIATH IJIAH PELICHHUsS MPOOJIEMBI C YUETOM HMEIOILIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHUII;

JlaBaTh OLEHKY HOBBIM CUTyaLUsIM;

pacipsATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUIH;

Jies1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHHUIO IIUPOKOI SpYIUIIMH B PA3HBIX 00JIaCTAX
3HaHU, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AESITEIBLHOCTH, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LICIISAM;



BJIaJICTh HABBIKAMHU TTO3HABATENBHON peQIIEKCHU KaK OCO3HAHUs COBEPIIAEMBIX JICHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUI, UCIIOIB30BaTh NMPUEMBI pedeKcuu
U1l OLIEHKU CUTYalllH, BEIOOpA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEUICHUS 10 UX CHU)KECHHUIO;

IIPUHUMATh MOTHBBI U APTYMEHTHI JPYTHX IIPHU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsTHE Ce0S M APYIrUX:

IPUHUMATh ce0sl, TOHUMasi CBOM HEJOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApTyMEHTBI IPYTUX IIPU aHAIIU3€E PE3YJIbTAaTOB ACITCIBHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH JPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHBIe pe3yabTaThl ocBoeHus nporpaMMbl COO mo 6uosioruu Ha 0a30BOM YPOBHE
BKIIIOUAIOT crienupuyeckue i ydyeOHoro npenmera «buonorus» HayuyHble 3HAHHS, YMEHUS U
CrocoObl JCHCTBUU 1O OCBOCHHUIO, HWHTEPHPETANMM U MNPeoOpa3OBaHHWIO 3HAHWUN, BUJIBI
NeSITeIbHOCTH 10 TOJYYEHHIO HOBOTO 3HAHMSA M MPUMEHEHUIO 3HAHUN B PA3NUYHBIX YUEOHBIX
CUTyallusiX, a TaKXKe B pEaNbHBIX >KU3HEHHBIX CHUTYyallWsIX, CBSA3aHHBIX ¢ Owuomnorueit. B
porpaMMe peIMeTHbIC Pe3yIbTaThl IPEICTABICHBI 10 TOAAM O0YUYCHHSI.

[IpenmetHsle pe3ynbTaThl OCBOeHHMA YyueOHoro mnpenmera «buonmorus» 6 10 knacce
JOJIKHBI OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MecTe W POJM OMOJIOTUM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOI €CTECTBEHHO-HAYyYHOW KapTHUHBI MHUpa U
HAyYHOTO MHUPOBO33PEHHUS, O BKJIAJI€ POCCUMCKHUX U 3apyO0ekKHBIX yUEHBIX-OMOJIIOTOB B pa3BUTHE
ouonoruu, GyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJISl PEIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBATh COACPKAHME OMOJOTUYECKHX TEPMHHOB U TIOHATHMN: KHU3HB, KJIETKA,
opranm3M, MeTabomm3Mm (0OMEH BemIeCTB M TPEBpalleHWe DJHEPTHH), TOMEOCTas3
(camoperynsauusi), yYpOBHEBas  OpraHU3alMsl  KUBBIX CHUCTEM, CaMOBOCIIPOU3BEJICHUE
(penpoayKius), HACIEACTBEHHOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE;

yMEHHE H3j1araTb OHOJOTMYECKHE TEeOpUH (KJIETOYHAas, XPOMOCOMHAas, MyTallMOHHas,
LEHTpaJbHas JOTMa MOJIEKYJsipHOM Owmomoruu), 3axkoHbel (I'. Mennemns, T. Moprana, H. H.
BasuoBa) u yuenus (0 meHTpax MHOrooOpa3us U MPOUCXOXKICHUS KyIbTypHbIX pactenuid H. 1.
BasuioBa), onpenensats rpaHuIbl UX IPUMEHUMOCTHU K KUBBIM CHCTEMAM;

yMEHHE BIAJIeTh METOJaMHU HAy4YHOTO MO3HAHUs B OWMOJIOTHU: HAOIOJACHHE U ONMUCAHUE
KUBBIX CHCTEM, IIPOLECCOB W SIBJICHWUH, OpraHW3alUs U TPOBEACHHE OUOIOTHYECKOTO
AKCIIEPUMEHTA, BBIIBM)KCHUE THUIOTE3bl, BBISBJICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU
BEeIIMYMHAMU, OOBSICHEHHE MONYYEHHBIX PEe3yJIbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX Pe3yJIbTaTOB;

yYMEHHE BBIIEATh CYIIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHUOT,
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOIIECCOB: OOMEHa BEUIECTB U
MIPEBpALICHHs] PHEPrUN B KJIETKE, (POTOCHHTE3a, IUIACTUYECKOrO0 M AHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MUTO3a, ME03a, OIJIOJOTBOPEHUS, PA3MHOKEHUS, HHIUBUIYaIbHOTO PAa3BUTHUS
opranusma (OHTOT€HE3);

yMEHHE TPUMEHSATH MOJTY4YCHHbIC 3HAHUS I OOBSICHEHUs OMOJIOTMYECKUX MPOIECCOB U
SIBIICHUH, ISl IPUHATUS TIPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HHU C IENBbI0 O0eCTICUeHUs
0€30MacHOCTH CBOEro 370pOBbSI M 3J0POBbsl OKPYKAIOLIUX JIOACH, COOMIOAEHUS HOPM



IPaMOTHOTO TIOBEACHHUS B OKPY)KAIOIICH MPUPOAHON Cpele, TMOHMMaHue HEOOXOIUMOCTH
UCTIONIb30BaHUSl JTOCTHKCHUH COBPEMEHHON OHMOJIOTHUM M OWOTEXHOJOTUH I PaIllOHATBHOTO
MIPUPOIOTIONB30BAHUS;

yMEHHE pellaTh »JJIEMEHTapHble TeHETHYeCKHe 3aJaud Ha MOHO- U JAUTHOpUIHOE
CKpeIllMBaHUE, CIEIIEHHOE HacleI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIIMBAHUS
IUI TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JaOOpaTOpHbIE U MpaKTHUECKHe padoThl, COOMI0IaTh MpaBuUia MpU
pabote ¢ yueOHbIM U Ja00paTOpPHEIM 000PYI0OBaHUEM;

yMEHHE KPUTHUYECKH OIICHHBATh M WHTEPIPETHUPOBATH HH(OPMAIHMIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIOUAIOIIYIO TICEBJOHAYYHBbIC 3HAHHS M3 PA3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBoi MH(OPMALUK, HAYYHO-TIOMYJISPHBIE MaTEpHUalbl), ITHUYECKUE ACTIEKTHI COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJIOTHH, MEIULIMHE, ONOTEXHOJIOTUH;

YMEHHE CO3/aBaTh COOCTBEHHbIE MHCHMEHHBIE W YCTHBIE COOOIIEHHUs, 0000mas
OMOIOTMYECKyl0 HMHQOpPMAIMI0 H3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenMeTrHbIe pe3yabTaThl OCBOCHHS yueOHoro mpeamera «buonorus» 6 11 knacce
JOJKHBI OTPaXKaTh:

c(hOpPMUPOBAHHOCTh 3HAHHA O MECT€ U POJH OHOJOTUH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HAayK, B ()OPMUPOBAHHH COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U
HAyYHOTO MHUPOBO33PEHHUS, O BKJIAJI€ POCCUMCKHUX U 3apyO0ekKHbBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
ouonoruu, GyHKIMOHAIBHON rPaMOTHOCTH Y€JIOBEKa JJIsl PEIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh CoepKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSATHIA: BUJ, TOMYJISIIIHS,
reHO(OH/I, DBOJIONHUSA, JBIKYIIHE CHIBl ((AaKTOpPHI) DSBOJIOIHMH, MPHUCTIOCOOJICHHOCTh
OpPraHW3MOB, BHUI000pa3OBaHUE, JKOJOTHYECKHe (HAKTOPhI, OKOCUCTEMa, TMPOAYIECHTHI,
KOHCYMEHTBI, peIyIICHTHI, [IETH MUTaHUs, SKOJOTHIeCcKas mupamMuia, OnoreoreHo3, ouocdepa;

yMEHHE W3jaraTh Owuojoruueckue Tteopuu (dBomonnoHHass Tteopus Y. JlapBuHa,
CUHTETUYECKas TEOPHs IBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojactea K. M.
bapa, dyepenoBanusi rinaBHBIX HampaBiieHH W myTteil sBomonuu A. H. CeepiioBa, y4ueHuUs o
ounocdepe B. U. BepHaackoro), onpeaensaTb rpaHUIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIaJIeTh METOJaMHU HAay4YHOTO MO3HAaHUS B OMOJIOTHMHU: HAOJIOJAEHHE U ONMUCAHHE
KUBBIX CHUCTEM, IIPOLECCOB U SBJICHUH, OpraHU3alUsi U TMPOBEACHHE OHOJIOTHMYECKOTO
OKCIIEPUMEHTA, BBIIBI)KCHHUE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEIIMYUHAMU, OOBSICHEHHE TMONYYEHHBIX PEe3yJIbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENaTh BHIBOJIBI HA OCHOBAHUH TOMYyUYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIICISATh CYIIECTBCHHBIC MPU3HAKUA CTPOCHHS OMOJOTHYECKUX OOBEKTOB: BHUJIOB,
MOMYJISIUM, TPOAYHEHTOB, KOHCYMEHTOB, pEIYLIEHTOB, OHMOIreOlEeHO30B U HIKOCHUCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACJEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BH1000pa30BaHMsl, PUCTIOCOOJICHHOCTH OPTaHW3MOB, JNEHCTBUS DKOJIOTHYECKUX (HDaKTOPOB Ha
OpraHMU3MBbl, IEPEHOCA BEIIECTB M MOTOKA YHEPIHU B 3KOCHUCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEIIECTB U OMOTCOXMMHYECKHUX IIMKIOB B
ouocodepe;

yMEHHE TPUMEHSATH MOJTYYCHHbIC 3HAHUS I OOBSICHEHUs OMOJIOTMYECKUX MPOIECCOB U
SIBIIGHUH, 1711 IPUHATHS MIPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HHU C IENBbI0 00ECTICUeHUs
0€30MacHOCTH CBOETr0 37I0pOBbS M 3J0POBbsl OKPYKAIOUIUX JIIOACH, COOTIOAEHUS HOPM
IrPaMOTHOTO TMOBEACHHUS B OKpY)KAIOIIeW MPUPOAHON cpele, MOHMMaHuE HEOoOXOIUMOCTH



UCTIONTb30BAHUS JOCTUKCHHM COBPEMEHHOM Oounonoruu TUIS paIoHATBHOTO
MIPUPOIOTIONB30BAHUS;

YMEHHE peliath 3JeMEHTapHbIe OHMOJIOTHYECKHE 3a7add, COCTaBISITh CXEMBI TEepeHoca
BEIIIECTB U SHEPTHH B IKOCHCTeMax (IIEeMH MUTAHUA );

YMEHHE BBINOJHATH JaOOpaTOpHbIE U MpaKTHUECKHe paboThl, COOMI0IaTh MpaBHUia MpU
pabote ¢ y4eOHBIM U J1abOpaTOPHBIM 000PYA0BAHHUEM;

yMEHHE KpPUTHUYECKH OILIEHMBAThb M HHTEPIPETHPOBATH HH(OpPMAIHMIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIOUAIOIIYIO TICEBJOHAYYHBIC 3HAHHS M3 PA3IMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBoi WH(GOpPMANMK, HAYYHO-TIOMYJISIPHBIE MAaTepUalbl), paccMaTpuBaTh Tio0aIbHBIC
HKOJIOTHUECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

YMEHHE CO3/aBaTh COOCTBEHHbIE MHCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTMYECKYI0 HMHQOpPMAIMI0 U3 HECKOJBbKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MTOHSATUWHBIN anmapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauvecTBo yacos
HaumeHoBaHMe pa3iesioB U TeM
Ne i/m Konrtpouabnsbie | IIpakTHu
MPOrpaMMbI Bcero
padoTsI e padoThbI
1 buonorus xak Hayka 2 0.5
2 JKuBbIe cUCTEMBI U UX OpraHU3AIUs 1
3 XUMUYECKUH COCTaB M CTPOCHHUE KIETKU 8 1
4 KuzuenesTeabHOCTD KIETKH 6
5 Pa3zmHoXeHne 1 MHIUBUAYaIbHOE Pa3BUTHE 5 1
OpraHu3MOB
6 HacnencTtBeHHOCTh U NI3MEHYHBOCTH 2 L5
OpraHu3MOB '
7 Cenexkuusi opranu3MoB. OCHOBBI 3
OMOTEXHOJIOTHH
8 Pe3epBHOE BpeMst 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 0 4




11 KIIACC

KonuvecTBo yacos
HaumeHoBaHMe pa3/iesioB U TeM
Ne i/m KoHTpoJbHbI IIpakTn
MPOrpaMMbI Bcero
e padoThbI padoThI
1 DBOJIOIMOHHAS OMOJIOTHUS 9 1
Bo3nukHOBEHME U pa3BUTHE )KU3HU HA
2 9 0.
3emuite
3 OpranusMbl 4 OKpy’Karouiasi cpeqa 5 1
4 Coo0111ecTBa ¥ YKOJIOTHUYECKUE CUCTEMBI 9
5 Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 2.







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmuecTBo yacos
Ne Jda
Tema ypoka Kontpoabnsie | IlpakTnyeckne
n/n Bcero LE)
padoTbI padoThI
1 buosnorust B cuctemMe Hayk 1 06.
4
MeTo1bl TO3HAHUS HKUBOU MPUPOIBI.
[TpakTrueckas padora Ne 1
2 «Mcnonp30BaHUE Pa3TMYHBIX 1 0.5 13.
METOJIOB MPU U3yYEHUHU 4
OHOJIOTrMYECKIX OOBEKTOBY
3 buonoruueckue cucTemsl, IpOIECCHI ! 20.
U X U3y4eHUe 4
4 XUMHYECKHUH cOCTaB KIeTKU. Boma u 1 27
MHHEPaIbHBIC COITH 4 '
5 benku. CoctaB u cTpoeHue 0eaKoB 1 04.
4
6 depMeHTB — OHMOJIOTHYECKHE 1 0.5
KaranuzaTtopsl. JlabopaTopHas 1.
pabora Ne 1 «M3yuenue 4
KaTaJIUTUYECKON aKTUBHOCTHU




dbepMeHTOB (Ha MpUMepe aMUIIa3bl
WJIM KaTajiasbl)»

7 Vraesoasl. JIunuael 18.
4
8 Hyxneunossie kucnotel. ATO 25.
4
9 HcTopust 1 METOIBI N3yUCHHUSI 08
xinetkn. Knerounas reopust 4 '
10 Krerka kak menocTHast )KuBast 15
cucreMa '
4
CtpoeHune 3yKapuoTHYECKOM
kietku. Jlaboparopnas pabota Ne 2
«/3yueHue CTpOCHHS KIETOK
11 pacTeHuil, ’KUBOTHBIX, TPHOOB U 0.5 22.
OakTepuil oI MUKPOCKOIIOM Ha 4
TOTOBBIX MUKpPOIIpenapaTax u ux
OTTHCAHUE)
12 OOMeH BelecTB WId MeTaboI3M 29.
4
13 ®dotocuHTE3. XEMOCHHTES 06.
4
14 DHepreTUIecKuii 0OMeH




4
JKuzHeHHBIN LMK KISTKU. [emenue
kieTku. Muto3. JlabopaTopHas
15 paborta Ne 3 «HaGmromenne MuTos3a B 0.5 20.
KJIETKaX KOHYMKA KOPEIKa JIyKa Ha 4
TOTOBBIX MUKpOIIpernapaTax»
16 Buocunres Oenka. Peaknus 7
MaTpUYHOIO CUHTE3A 4 '
17 Tpancnsnus — 6nocunTe3 Oenka 10.
5
13 Hexknerounsie (opMblI )KU3HU — 7.
BUPYCHI '
5
19 ®opMBbl pa3MHOKEHHSI OPTaHU3MOB 24.
5
20 Meiio3 31.
5
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OII010TBOpPEHHE.
Jlaboparopnas pabota Ne 4
21 PaTOPHAT b 0.5 07.
«/3yueHue CTpOCHHS MOJIOBBIX 5

KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»




WNunuBunyanpHOE pa3BUTHE

22 14.
OpraHU3MOB s

73 I'enetuka — Hayka o 1.
HACJIEACTBEHHOCTH U U3MEHYUBOCTHU 5
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 MpU3HaKoB. MOHOTHOpHIHOE 28.
CKpEILMBaHUE 5
Jurubpunnoe ckpeuBanyue. 3akoH

25 HE3aBHCUMOI0 HACJIEIOBaHUS 07.
MIPU3HAKOB 5
CuemieHHOe Hacae0BaHUe
npusHakoB. JlabopaTopHas padora

26 Ne 5 «M3yueHue pe3ynbTaToB 0.5 14.
MOHOTHOPHIHOTO ¥ JTUTHOPHIHOTO ' 5 )
CKpEIIMBAHUS Y TIPO30(IIIBI HA
TOTOBBIX MUKpPOIIpemapaTax»

27 I'eneruka nosa. Hacnenoranue 1.
MPU3HAKOB, CLIETUICHHBIX C MOJIOM 5 '
H3menunBocTs. Henacnencreennas
W3MEHYMBOCTh. JlabopaTopHas

)3 pabota Ne 6. I/ISYII?HI/IG 0.5 04.
MOIU(UKAIIMOHHOW U3MEHUYNUBOCTH, 5
MOCTPOEHKE BapUALIMOHHOTO psifa U
BApHUAIMOHHON KPUBOI

29 HacnencrBeHHass USMEHYMBOCTb. 0.5
JlaGopatopHas pabota Ne 7. 11.




«AHanu3 MyTarui y 1po30Quisl Ha

5
TOTOBBIX MHUKPOTIpEIIapaTax
30 I'eHeTnka yejloBeka 1 18.
5
PesepBHbIil ypok. O60061IeHNE IO
31 TeMe «HacnencTBeHHOCTE U 1 25.
W3MEHYHBOCTHh OPTAaHU3MOBY» 5
32 Cenekius KaK HayKa M TpoIecc 1 02.
5
13 MeToabl ¥ JOCTHKEHUS CEIEKIINT 1 16,
pacTeHHIA 1 KHUBOTHBIX 5 '
14 broTrexHOMOTHS Kak OTpacib ! 3.
MIPOU3BOCTBA 5
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KIIACC

KoanuyecTBO 4acos

Ne Jda
Tema ypoka Konrpoabnsbie | IlpakTnyeckne
n/n Bcero U3y
padoTbI padoThI
1 DBOJIIOIMS U METOJIbI €€ U3yUCHHUS 1 06.
4

) Uctopus pa3BuTHs mpeacTaBIeHUI | 13
00 BOJIIOIMU 4 '

3 MukposBontonus 1 20.

4
[Momynsius Kak dIeMeHTapHast
€MHUIIA BUJA ¥ SBOJTFOITUH.

4 JlaGopatopHnast pabora Ne 1 1 0.5 27.
«CpaBHeHUE BUIOB I10 4
MOP(}OIOrHYECKOMY KPUTEPHIO»

5 JIBuKyuue cuisl (3IeMeHTapHbIe 1 04
(aKTOpHI) SBOIIOLUU 4 '

6 EcrecTBeHHbIit 0TOOD 1 €10 GOpMBI 1 1.

4

7 PesynbTats! 3BomtoNMN: 1 0.5

pUCHocO0JICeHHOCTh OPTaHU3MOB U 18.




BHU1000pa3oBanue. JlabopaTopHas
pabota Ne 2 «Onmcanue

OpPraHUYeCcKOTO MHpa

4
MPUCTIOCOOJIEHHOCTH OpraHu3Ma u
€€ OTHOCHUTEIILHOTO XapaKTepay
g Hanpasnenus u mytu 75
MaKpO3BOIIIOLMU 4 '
9 HeobpaTumocTs 3BOTIOIUN 08.
4
10 Uctopus xxu3Hu Ha 3emiie 1 METObI 15
€€ u3yueHus '
4
1 ['umoTe3b! MPONCXOXKACHUS KU3HH ”
Ha 3emiie '
4
12 PasBuTHe )xu3HN Ha 3eMIe 110 3pam 29
U [IepruoIam )
4
OCHOBHBIE 3TaITbI BOJIOIUN
PACTUTENBLHOTO U YKUBOTHOT'O MUPA.
13 [TpakTrueckas padora Ne 1 0.5 06
«M3y4yenne UCKOMAEMBIX OCTATKOB ' 4 '
pacTeHHi U KUBOTHBIX B
KOJUTEKIIUSX»
CoBpeMeHHas cuctema
14 P 13,




DBOITIOLMS YEIOBEKA

15 20.
(a"nTpomnorexes) 4

16 JBwxymue cuibl ((hakTopsl) 7
AHTPOTIOTCHE3a 4 '

17 OcCHOBHBIE CTaJIUU IBOJIOLUU 10.
JeJioBeKa '

5

18 YenoBeyeckue pachl U IPUPOIHbIE 17
aJjanTaluy 4eJIoBEeKa 5 '
PesepBHblit ypok. O6001eHre mo

19 TeMe «BO3HUKHOBEHHE U pa3BUTHE 24.
JKU3HU Ha 3eMIie» 5

20 DKOJIoTHus KaK HayKa 31.

5

)1 Cpenpbl 0OuTaHMs U SKOJIOTHYECKHE 07,
(akTopbI 5 '
AOluoTtndeckue (HakTophl.
JlaGopaTopnas pabota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 14.
oburanus». JlabopaTtopHas pabora 5

Ne 4. «BnusiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa




23 buotnueckue GpakTopsl 21.
5
DKOJOTUYECKUE XapaKTEPUCTUKU
nomyssiiud. [IpakTrdeckast pabota
24 No 2 «IToacu€T mioTHOCTH 0.5 28.
TIOTYJISIIIAIA Pa3HBIX BUIOB 5
pacTeHui»
Coo0bmecTBa OpraHn3MOB —
25 07.
OmoreH03
5
DKOJOTHYECKUE CUCTEMBI
26 14.
(3KOCHUCTEMBI) 5
OcHOBHBIE TOKA3aTEIN IKOCUCTEMBI.
27 DKOJOTUYECKHE TUPAMUJIBI. 21.
CaoiictBa 3Kocuctem. Cykieccust 5
28 [TpupoaHbIE 3KOCUCTEMBI 04.
5
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 11.
5
30 buocdepa — rmobanpHas 18,
DKOCHCTEMA 3EMIIU 5 '
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
ouocdepsl 25.




32 YenoseuecTBo B Onochepe 3eMiu 1 02.
5

CocyliecTBOBaHUE NPUPOIBI U

33 Y PHPOA 1 16.
YyeJI0BeYecTBa s
PesepBHelit ypok. OG00IIEHHE TEMBI

34 «Coo00111ecTBa 1 DKOJIOTHUECKHE 1 23.
CHCTEMBI» 5

OBILEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

2.5




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Buonorus 10 xnacc, yueOHUK 17151 0011€00pa30BaTEIBHBIX OPTaHU3AINNA, TIO]T
penaxkuueit JI.K. bensesa u I'. M. JIpimmuiia Mocksa, [Ipocsemenue, 2021

2. buomorus 11 knacc, yaeOHUK 11 0011e00pa30BaTENbHBIX OPTaHU3AIIHINA, TIO]T
penaxkuueit JI.K. bensesa u I'. M. JIpimmmiia Mocksa, [Ipocsemenue, 2021

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. Hewaesa I'.A., ®enopoc E.U. Dkosorus B axkcniepumenTax: 10 — 11 kmacchr:
MeToaudeckoe mocodbue. — M.: Benrana-I'pad, 2006.

2. HoBoxenos 10.U. ®dunerndeckas 3Bostonus yenoBeka.— ExarepunOypr, 2005.

3. Ilonoa JI.A. OtkpsIThIe ypoku 6nonorud. 9-11 kmacesl. — M.: BAKO, 2013

4. bopzosa 3B, /laraee AM. JlugakTuyeckue MaTepuaisl 1o ouoaorun: Metoaudaeckoe
nocobwue. (6-11 xi.) - M: TL «Cdepa», 2010.

5. Jlepuep I'.1. O6mas 6uonorus (10-11 xmaccer): [Togroroska k EI'D. KontponbsHbie 1
camocrosTenbhbie padotel/ I.M.JIlepuep. — M.: Dxcemo, 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm.

[TonOopka HHTEPHET-MATEPUATIOB JUISl YIUTEIICH OMOIOTHUN TIO Pa3HBIM OMOJIOTUIECKUM
JUCIIATUTHHAM.

http://charles-darvin.narod.ru/ DnexkrponHsie Bepcuu npousseneHuii Y.lapsuna.
http://www.l-micro.ru/index.php?kabinet=3. Madopmanms o mKoI-HOM 000pyA0BaHUH.




